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DO SOUL;:

“TOMMY” MEIGHAN, RESTING BETWEEN SCENES,
OPENS UP POCKET SET TO ENTERTAIN FRIENDS

MAGICIAN THURSTON SETS

trice Joy, Tom Meighan and Director Alfred E. Green out on location. Our film-famed Radio-

n, Meighan, likes to carry about his pocket Radio set, much to the enjoyment of the company.
Below is Evelyn Freedman, youthful violinist starred many times via KYW, Chicago

CURE FOR OLD LAW
INHOOVER’S HANDS

CONFERENCE SUBMITS RE-:
PORT ON QRM REMEDY

Plants May Get Wave Band from 222
to 545 MeterBsTRfoom for All,
elie

By E. E. Plummer

WASHINGTON, D. C.—With the com-
pleted report of the second Radio Con-
ference laying before him, Secretary of
Commerce Hoover states that he will
adopt it as soon as he has conferred with
other cabinet members to be sure that it
will meet with their approval. He also
says that he has received legal advice to
the effect that the prescribed changes in

wave lengths can be made without an|.

executive order from the president.

The conference report marks a new era
for the Radio public. The extensions in
broadcast wave bands and definite pre-
seribed wave lengths for the fifty large
power phone broadcasters, will make for
much less interference. Suitable wave

lengths are provided for more than 500
low power stations as well.
Boiled down, the important recom-
(Continued on page 2)

MAKE EXPERIMENT IN
MUSTER CALL BY AIR

Seventeen Companies of Infantry
Respond Quickly to Broadcast

CLEVELAND, O.—An experiment of us-
ing the Radio as a means of mobilizing
troops, conducted here by Colonel L. S.
Connelly, in command of the 145th In-
fantry, was pronounced a big success.
Within two hours after an ‘‘emergency
order” was broadcast, he had received re-
plies from all of the eighteen companies
with the exception of the one at Akron.

BETTY BLYTHE TALKS
ON MOVIES FROM WGR

BUFFA'LO, X, Y.—The women Ra-

diophans in Buffalo and vicinity

were much interested recently
when Betty Blythe, motion picture ac-
tress, gave a special concert and talk
from the Federal Telegraph and Tele-
phone Company's studio, WGR. Aliss
Blythe gave some good advice to those
of the fair sex who have it in their

minds that they would like to enter
the motion picture business.

UP SPEAKER FROM WHICH
STRANGE LANGUAGE COMES

Conan Doyle Says, “Spirit Talk”—Magic
Master Believes Some People Human
Radio Stations—Offers Love-at-First
Sight Illustration—Psychic Com-
munication a Possibility

By S. L. Huntley
CHICAGO.—Howard Thurston, famed man of magic, who broad-
cast recently a talk on ‘‘East Indian Magic’’ from Station WMAQ of
the Daily News, advances the theory in an interview with Radio
Digest that the mysterious sounds heard in a sea shell resemble some
unknown language. In addition he claims that every human being is
a sort of a broadcasting station. In elaborating his startling ideas,
Thnrston said: 5
oy . Thurston Tells Story
One stormy night last December five men sat in a room in a Long
Island home. The hour was past midnight. One of the group sat near
(Continued on page 2)
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(Continued from page 1)
a large reproduction of an ordinary sea
shell—it alone filled half of the room. ‘Just
a few minutes now, gentlemen,’ I said, ‘the
sounds are heard best between two and
three o’clock.’ Four of these men have had
their names linked with psychic matters
for the past decade, among them, Sir
Arthur Conan Doyle.” i
Weird Sounds Come .

“The sounds came. A low but distinct
murmur at first, that swelled into a.clealx"
flowing babble, weird and mys@enou.s.
continued the magician. “Pulsating, ris-
ing and falling with accents and articulat-
ions—an unknown tongue.” .

What was it? That is the ques.tlo‘n
that the five men tried to learn and it is
the question that Thurston the_> great is
going to try to solve when hAlS present
tour is completed and he again returns
this summer to his Long Island home.

Mr, Thurston is a Radiophan as we}} as
a magician and a believer in spiritualism.
It was a few months ago that he began
experimenting with a sea shell as a loud
speaker and found that he heard other
noises and sounds from this shell that
were not brought in by the Radio.

Builds Sea Shell Speaker

From this he grasped the idea of builq-
ing the large shell that he now has in .hlS
home. After many experiments of filling
the shell with different amounts of sea
water he found a point where the strange
sounds were heard loudest between the
nours of two and three o’clock in the
morning.

It is the belief of some, including Conan
Dovle, that it is the voices of spirits that
are heard and it only necessary to learn
the strange language in which they speak
in order to commune with those who have
passed on. Some say it is Radio waves
from Afars that have been in tune with
the natural wave length of the shell. That
ether waves produce the weird sounds, 15
a point that all agree on and one that is
highly of interest to Radiophans.

“It is my belief,” said Mr. Thurston as
I sat in his dressing rorom, following his

(Continued on page 4)

HOOVER CONFERENCE

(Continued from page 1)
mendations of the conference are these:

Previously all broadeasting was con-
centrated on three wave lengths, 350, 100,
and 485 meters. A new field extending
from 222 meters to 545 meters can now
be created for the purpose. Within that
field stations can be assigned individual
wave lengths and divided into two classes.
The higher power Class A stations cor-
responding to the present Class B stations
can use the wave lengths between 288
meters and 545 meters, while lower power
stations (new Class B stations) can use
the waves from 222 to 286.

The seemingly small increase in wave
bands is in fact quite large. The impor-
tant phase is that a great many more’ in-
dividual phone station wave lengths exist
in the lower wave length ranges than do
in the higher. For this technical reason
smaller, rather than larger, waves are
recommended.

Amateurs and Ships

The report recommends an extension of
the amateur wave band from 150 to 222
meters, instead of 200 as now used. All,
including special, amateurs Wwill be in that
band however. Special amateurs will use
from 200 to 222 meters, and spark stations
will be confined in the 150-200 meter band.

A recommendation is made that ships
on 450 meters keep silent between 7 and
11 P. M. and as soon as possible alter their
apparatus to transmit on 600 meters and
above. Provision is also made to allow
ship telephony on bands much higher than
those used by broadcasters.

“The reading of telegrams or letters by
broadcasting stations should be permitted,”
says the report, “so long as the signer is
not addressed in- person and so long
as the text matter is of general interest.”

Another recommendation is that simul-
taneous rebroadcasting (relaying) be per-
mitted as a service only on a broadcasting
wave length, and with the authorization of
the original broadcaster and of the De-
partment of Commerce.

Digest Aids in Report

The new regulations recommended are
based on a plan submitted by the Radio
inspectors, ‘and include elements from
other plans submitted by representatives
of tne Associated Manufacturers of Elec-
trical Supplies, the National Radio Cham-
ber of Commerce, the Institute of Radio
Engineers, the American Newspaper broad-
casting stations, and Radio Digest Illus-
trated.

It is the unanimous opinion of the con-
ference that the Secretary of Commerce
in licensing stations has the authority
under the present law to regulate hours
and . wave lengths of operation of stations,
and to revoke or withhold licenses of sta-
tions when such action is necessary to
prevent interference detrimental to the
public good.

The conference also urged that the full-
est co-operation be given by those who
operate broadcasting stations and by the
public with the Department of Commerce
in the co-operative adjustment of local
broadcasting problems in order to realize
the fullest possibilities of the recom-
mendations outlined.

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

Station and City Met. | Monday | Tuesday |Wednesday| Thursday | Friday | Saturday | Surday -
)
CFCA, Toronto, Ont.. 400 7:00- 8:00; 7:00- 8:00| 7:00- 8:00( 7:00- 8:00| 7:45- 8:45
CFCN, Calgary, Alta. 440 11:30-12:30.......... eeeeaee. |10:30-12:30]..........
CKAC, Montreal, Que......{430 . ....| 6:00-10:30].. .. 6:00-10:30/ 3:00- 5:00
KDKA, E. Pittsburgh, Pa . {360 9:00| 6:00- 9:00] 6: 6:00- 9:00| 3:45- 5:00
KFAF, Deaver, Colo. .. 360 10:00{..........| 9 9:00-10:00..........
KFDB, San Francisco, C :00- 8:00]. : ceieien...| 5:00- 5:30
KFI, Los Angeles, Calif....}400 :00- 9:00 B 5 g
KGW, Portland, Ore..... 400 :00- 7:00 B .
KHJ, Los Angeles, Calif. ...{400 g g 145~ 7:30f 4:45- 7:30] 4:45- 7:30] 4:45- 7:30|.
KPO, San Francisco, Calif..|400 6 00f.. ..o b 6:00- 8:00f...
KSD, St. Louis, Mo....... 8:00-11:30; 8:00-10:00} 8:00-10:00...... ... 8:00-11:30{ 8:00-10:00
KYW, Chicago, Ill... 3 8:00- 9:30| 8:00- 9:30| 8:00- 8:00- 9:30(11:30- 1:00{ 8:00- 9:30
NAA, Radio, Va..... 5:45- 7:00| 6:45- 7:40| 7:00- 5:45- 7:40| 7:00- 8: .
PWX, Havana, Cuba 00 §.......... B S 8:00-1 -
WBAP, Fort Worth, Texas. 400 | 7:15-10:30/ 7:15-10:30| 7:15-10: 7:13-10:30] 7:15-10:30
WBZ, épringﬁeld. Mass. ... 422 6:30- 8:00] 6:30- 8:00| 6:30- 6:30- 8:00f 6:30- 8:00
WCX, Detroit, Mich....... 400 7:00-10:00} 7:00-10:00{ 7:00-10: 7:00-10:00] 7:00-10:00
WDAF, Kansas City, Mo...|400 6:00- 1:00| 6:00- 1:00{ 6:00- 6:00- 1:00} 6:00- 1:00| 6:00- 1:00
-WDAJ, College Park, Ga...[360 | 7:30-11:30| 7:30-11:30] 7:30-1 7:30-11:30] 7:30-11:30{ 7:30-11::
WDAP, Chicage, Ill. . . ... .1360 : Q0. ........ 10:00- 2:00{.......... 0:00- 2:
WEAF, New York, N. Y...}]400 :00| 6:30- 9:00] 6:30- 9:00| 6:30- 7:00| 6:30- 9:00
WFAA, Dallas, Tex.. .. 400 8:30~ 9:30{ 8:30-12:00{ 8:30- 9:30! 8:30-12:00
WF1, Philadelphia, Pa. 400 7:00-11:00| 5:30- 6:00| 7:30- 8:00] 8:00-11:00|
WGI, Medford, Mass. . 360 7:00- 8:30] 9:30-11:00| 9:30-11:00{ 8:00- 9:30
WGM, Atlanta, Ga.. 400 | 9:30- 9:30-10:30{ 9:30-10:30{ 9:30-10:30} 9:30-10:30
7:00- 7:00- 9:00{. ve..] 7:00-9:00. .. .......
o 6:43- 9:00| 6:40- 9:00(. .. ...... 6:43- 9:00| 6:45-11:00
WHA, Madison, Wis.. . 7:00- 7:00- 9:00] 7:00- 8:00
WHAS, Louisville, Ky A P 7:30- 9:00{ 7:30- 9:00
WHAZ, Trov, N. Y..... 3 5= B:30] . i e | s
WHB, Kansas City, Mo....[400 :00f.......
WI1P, Philadelphia, Pa..... 400 K 6:30| 6:00-
WIJAX, Cleveland, O.......|400 :15- 9:30f..........
WJZ, Newark, N. J........ 360 :00- 9:30] 7:00- 9:30
WKAQ, San Juan, P. R....[360 - :30- 9:30|..........
WLAG, Minneapolis, Minn. {400 [10:10-11:30, 6:00- 7:30| 6:00- 7:30 :15-10:30; 6:00- 7:30
WLW, Cincinnati, O....... 360 | 8:00-10:00;10:00-12:00{ 8:00-10:00{10:00-12:00}..........
WMAQ, Chicago, Il... ....[400 00 5 :00-10:00{ 7:00-10:00
WMC, Memphis, Teon.. . ..[400 :00- 9:30{ S:00- 9:30
WOAL San Antenio, Texas.|360 :30- 8:30|..........
WOC, Davenport, Ia...... 400 | 74 . :00- 8:30| 7:00- 8:30
WO0O, Philadelphia, Pa. ... [400 3 :00j. . :50- 9:10|..........
WOR, Newark, N. J....... 5:15- 6:30| 7:00-10:00! 5- 6:30 5:15- 6:30| 7:00-10:00
WSB, Atlanta, Ga......... 10:45-12:00/10:43-12:00 | 10:45-12:00,10:45-12:00,10:45-12:00
WSY, Birmingham, Ala. ... 8:00- 8:45).......... | B:0N- 8:45 .. ... ... | 8:00- 8:45
WWJ, Detroit, Mich....... 400 |.......... 6:30- SI:O()l 6:30- Qmi 6:30- 9:00[ 6:30- 9:00l ....................

(Instructions for Use.—~All the hours above are given in Central Standard Time.
If your city uses Eastern Time, add oune hour to each of the periods stated; if your
city uses Mountain Time, subtract one hour; if your city uses Pacific time, subtract
two hours. Thus the use is very simple.)

ATTENTION

Immediate Delivery

FLEWELLING CIRCUIT
ACCESSORIES

23 Plate Precision Condensers
13 Plate Precislon Condensers.

3 50 Honeycomb Coil.
" D. L. 75 Honeycomb Coil.

Flewelling Coupler, 100 turns on rotor...
3 Plate Vernier Condenser.
Fisher 180° Coupler...
Write for Prices on Other Parts.
MAIL ORDER DIVISION

ECONOMY RADI9 CO.

132 Nassau St., Dept. “R.D.”

NEW YORK CITY, N. Y.
No 'C. O. D. Postage Paid
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Looking Ahead

More About the Ultra Reinartz Receiver—In the next issue H. J. Marzx will give
complete details for the final assembly, instructions for making connections,
and how to tune the popular improved Reinartz Receiver. Part Il of this series
will be found on Page 17. Read it. .

E. T. Flewelling Again Next Issue—Mr. Flewelling will in Part X of his series tell
more about the simplified “flivver” Receiver. The Digest is the only place you
can read articles by E. T. Flewelling.

Arthur G. Mohaupt in His Chapter XV for Radio Beginners will give much infor-
mation on the construction and operation of loop antennae. Read Chapter XIV
on page |1 of this issue.

Receiving Records Contest—This popular DX fan feature will appepar in full in
the April 14th issue. Records for all stations will be revised to date. 4

Part Il of the Only Sure Fire and Complete Broadcasting Program Directory—Buy
;h; next issue to complete your list of stations and get the State, City-Statiton
ndex.

The Fourth Prize Flewelling Set, designed by A. R. Miller, Spring Valley, Minne-
sota, will be described by Mr. Miller in nthe April 14 issue. Order it at your
newsstand today.

Looking Still Further Ahead—The Digest can promise detail for the construction
of a cheap and efficient reflex panel set. This sest will be described by H. J.
Marx following the conclusion of the Ultra Reinartz Set series. And another
card we have up our sleeve to show our readers most any issue now is a
complete weekly series of advance programs, including every broadcasting sta-
tion in North America with 500 watts antenna mmput or more. With the inno-
vation of this costly new service, the Digest hopes to permit its readers to pick
an especially interesting program that they may desire to hear, and then listen
in for that station on the night when the selected program will be on the air.

1 to

Seoota

20w to build the
Reinartz Recewer

is told, complete with illus-
trations and diagrams, in the
latest addition to the “Chi-
Rad” Handbook-Catalog.
Our Handbook also includes:
1. Technical discussions of
standard radio apparatus and
equipment. ]
2. Radio definitions, wire-
less codes, wire tables, defini-
tions, etc.
Pin this ad to your let-
ter and mail it together
with a dime for your
copy of the Handbook.

Send for it, today!
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BROADCASTERS T0
HELP BAG BANDITS

CANADA WILL NOT IMPOSE
TAX ON SETS

Mounted Police Plan to Prevent
Border Raids with Aid of
Science

By Jefirey J. Dingman

CALGARY, ALTA.—Bandits from the
United States side of the internationai
boundary line who conduct systematic raids
on the prairie provinces of Canada this
vear for the first time in the history of
Canadian criminology wili have to reckon
with the Radiophone, If suggestlons being
made to the governments of JManitoba,
Saskatchewan and Aiberta are acted upon.

Call on Radio for Ald

Attorney-General Craig, of Manltoba, an-
nounced in the Legisiature fast week that
informatiorr had reached the government
that bandits from south of the line wiii
attempt to repeat the exploits which caused
a reign of terror In Southern Manitoba, as
weli as In parts of Saskatchewan and Al-
berta, last fall. Everything possible is be-
ing done, however, to prevent raids on
banks and to capture the raiders. It is
quite probable that the Radiophone wlll be
empioyed. Thls will be the first time that
Radio wiil have been used systematically
in the detectlon of crime in” this country.

To Broadcast Descriptions

Canada has taken the lead in commercial-
izing Radio by the establishment of two
stations for commercial Radiophone work,
between Swan River and The Pas, Mani-
toba. These stations are now being in-
stalled for the Manitoba government, and
it has been suggested that descriptions of
bands and news of the raids couid be broad-
cast, thus diminishing the danger from
marauding bands. That this can be done
successfuily has been proven, CKCK at
Regina having been mainly instrumental in
the capture recently of “Doc’” Purvis,
Canadian National Railway train robber.

Attorney-General Craig stated that the
American border is being patrolled closely
day and night by large forces of mounted
police. Now it has been suggested to the
government that each detachment install
Radio receiving apparatus, and also that
descriptions of suspicious characters ar-
rested and then released for lack of evi-
dence, could be broadcast, so that future
misdemeanors might be more easily traced
to the proper source, and the work of the
police facilitated immensely.

No Tax on Radio

It was also announced in the Legislature
that the Manitoba government does not in-
tend to impose a tax on Radio receiving
sets. This announcement was made by
Hon. F. M. Black, provincial treasurer, in
justifying the action of the lManitoba tele-
phone system in taking over the work of
broadecasting from the two Winnipeg daily
newspapers. MMr. Black said, however, that
the telephone systems expected some rev-
enue from rentals.

TEUTON ETHER SERVICE
GIVES FINANCIAL DATA

New York Quotations Reach Ger-
mans in Ten Minutes

BERLIN.—After four months of experi-
menting, the Express Service Company
(Eildienst Gesellschaft), Berlin, has begun
a daily service of financial and commercial
news broadcasting to subscribers in
various parts of Germany, according to a
report to the Department of Commerce
from Consul E. V. Richardson, Berlin.
This company is financed by German cap-
ital and is purely a private undertaking.
Having arranged with the National Gov-
ernment for the use of the Radio station
at Koenigswusterhausen on a limited
basis for a definite period, a regular serv-
ice of financial news is received from the
TUnited States, Swltzerland, Sweden, and
other countries, via the high power sta-
tion at Nauen, Germany.

This information 1s broadcast imme-
diately by Radio telephone to subscribers
of the company. These number at present
about 800 and are mostly banks and in-
dustrial institutions located in some 200
towns and cities. It is expected that New
York quotations handled by this servlce
will be available generally to subscribers
within ten minutes of their dlspatch from
New York.

Each subscriber rents from the com-=
pany the necessary recelving apparatus
paying for the service itself an annual
fee of 300,000 marks, and for the ap-
paratus an annual rental of approximately
200,000 marks. There are 2% hour sched-
ules dally, beglnning at 9:30 a. m. and 5:00
p. m.

School Has Club

ELMHURST, ILL.—The students of the
Eimhurst High School here recently
formed a Radio Club and held their first
meeting March 14th. Officers were elected
and it is the plan of the club to install
& powerful receiving set.

LEVIATHAN LIFEBOATS
TO CARRY EQUIPMENT

‘N 7‘;\551NGTO.\‘.—L|1‘ebonts on the
l.eviathan, America’s greatest

passenger  liner, are being
equipped witix Radio sets, it was an-
nounced today. Shouid the unfortunate
occur and dlsaster befail the great ship,
the survivors wiii be abie to communi-
cate with vessels sent to the rescue,
The Radio sets are as powerfui as tiiose
on the average cargo carriers.

MIDSHIPMEN DRILL IN
UNISON TO AIRWAVES

ASIIINGTON., — A  1ladio-con-

\;‘/ trolled drill was a feature of the

Annapolis Gymunkhana heid re-

The midshipmen in the drihl

wore Ku Klux costuines and in

their conical heclinets werc installed

small Radio rcceiving scts. From a

sending station on the roof of the gym-

nasium, Instructions were issued to the
men in the drill.

cently,
teani

ANOTHER BEAUTIFUL CONVERT

-

“Which way do 1 turn it?” asked Lila Lee,

pretty movie favorite, as she adjusted her headphones
on her first adventuring in the air. Now she is an addicted bug. i

Hope it is not iong until we hear

her on the air as well as see her on the screen

WSB’S Owls Hold Annual
Banquet at Ansley Hotel

Special Microphone Gives Music to
“Stay at Homes”

ATLANTA, GA.—The first annual
banquet of the Radiowls of Station WSB,
an organization made up of fans who
listen in each night at 10:45 p. m., was
held at the Ansley Hotel Rathskellar, here,
A musical program was given during the
dinner by Ernest Rogers, Journal reporter-
songster, Miss Bonnie Barnhart and Fred
Houser, the secretary of the Atlanta Con-
vention Bureau.

Following the dinner dancing was in
order to the music of the Ansley hotel
orchestra. A special microphone gave the
muslc to the fans who were unable to be
present.

The whole entertainment was planned
and carried out through the Ingenuity of
Lambdin Kay, Radio director of WSB.

Tube Set Circular Available

WASHINGTON.—A circular describing
how to build a tube set, the third pam-
phlet on Radio construction to be pub-
lished by the Bureau of Standards, is now
available from the Superintendent of
Documents, Government Printing Office,
Washington, D. C, for 10 cents. Write
for Circular 133, “Description and Opera-
tion of an Electron-Tube Detector Unit for
Simple Radio Receiving Outfits.”

Government Scientists
Puzzled by “Dead Spot”

Land of Lost Waves Covers Forty
Mile Area

WASHINGTON.—Government sclentists
are trying to determine the cause of ‘“dead
spots’” between a number of cities in the
United States which form an almost im-
penetrable barrier to the direct exchange
of Radio messages.

The most pronounced of these appears
to be between here and Baltimore. To get
a message to this point, less than forty
miles distant, Washington senders are us-
ing Chicago and other comparatively re-
mote cities as a relay point. The pleasures
of Radio concerts are almost completely
lost between the two cities.

Dr. J. H. Dellinger, chief of the Radio
division of the bureau of standards, who
is trying to fathom the mystery, reports
that a similar difficulty exists between
Pittsburgh and Cleveland, Hartford and
Boston and Providence and Boston. The
most plausible theory now advanced, Dr.
Dellinger says, 1s the existence of a Radio
activity in these dead spots which so af-
fects certain layers of the atmosphere as
to render transmission of waves impos-

sible.
In the case between Washington and
Baltimore, theories advanced in other

quarters are that the dead spot may be
caused by the electric railway line be-
tween the cities, by the numerous high-
tension cables and conduits between them
or by the topography of the country.

MARCONI PROMISES
NEW SECRECY SEI

FAMOUS WIZARD WORKING
ON PRIVACY DEVICE

Claims Solution of Directional Control
Sought By All In-
ventors

LONDON.—Guglielmo Marconl 1s on the
track of Radio directionai control. The
inventor revealed today that he hopecd
soon to perfect a device by whleh Radio
messages would be recclved only by the
person for whom they are intended.

This probiem, long one.of the greatest
difficulties In Radio development, has oc-
cupied Mr. Marconl’s attention for some
time, he said, and while declining to di-
vulge hls secret, he asserted he was con-
fident he could overcome the obstacie.

Marconi has made numerous experi-
ments to thls end already. The chlef
tests of his devlce, however, will ho made
in late Aprli, on his yacht Electra. The
yacht Is now at Southampton and will
leave at an early date for a cruise along
the coast of Spain and western Africa.

a Is Confident of Buocess

‘“The entire matter,” he said, “is only
in the experimental stage, but I beiieve it
will at least point the way for a successful

device of this kind which may be improved -

later. If successful it will revolutionize
Radio telegraphy.”

Mr. Marconi explained that the greatest
difficulty with regard to Radio is the
listening-in by strangers to private com-
munications, Under the new method, it
would convert the Radio to a sort of tele-
phone as far as privacy is congerned.

If the new device accomplishes its pur-
pose, it will be possible to send Radio
messages from one station to another
across the Atlantic without anyone listen-
ing in.

Privacy to be Assured. .

Both Mr. Marconi and his associates are
maintaining a close guard over his new
secret, which will be continued until the
invention has proved itself. It is under-
stood here, however, that the plan follows
somewhat the lines of receiving instru-
ments whereby stations can tell the point
of the waves’ origin to a small fraction of
a second of arc.

The air waves’ origin has long been the
problem of those seeking a method of di-
rectional Radio. If Mr. Marconi succeeds
in this, it will mean reducing the sending
of Radio messages to the simplicity of
telephone calls—and they would be
equally private.

First Radio Baby of the
Land Is Son of Operator

Proud Father Promises to Have
Youngster Broadcast Soon

TACOMA, WASH.—America’s first Radio
baby! Many children have claimed the
title, but here is the real heir.

Born, to Mr. and Mrs. Alvin Stenso,
whose marriage ceremony was broad-
casted last year from KGB, the Tacoma
Ledger-Mullins Electric Company broad-
casting station at Tacoma, Washingten, a
son.

As readers of The Radio Digest will
rTemember, Mr. and DMrs. Stenso were
united in the bonds of matrimony in the
studio of the Ledger station. The entire
wedding party was there but the guests
were scattered all over the West with
Radio receivers clapped to their ears, The
entire service, from the wedding march
and the nuptial vows to the benediction
and the concluding kiss, was broadcasted
and heard by hundreds of thousands of
Radiophans for thousands of miles around.

Mr. Stenso at first favored naming his
heir apparent Kenneth Gordon Byron
Stenso, in order that his initials mlght be
K. G. B, but he was loath to burden the
youngster with so many names, so the
new head of House of Stenso wlll go
through life with the “handle” Calvin.

KGB plans to have his fond parents
bring young Calvin down to the Ledger
studio and have him chuckle and coo a bit
via Radio shortly. DMr. Stenso the elder
is chlef operator at KGB.

Spain Declares Ether Will

Be Government Monopoly

WASHINGTON, D. C.—Cable advices
state that the Spanish Government has
declared Radio telephony a State monop-
oly. Bids for an exclusive concession to
exploit Radio telephony in Spain will be
invited within 60 days and forelgn coun-
tries interested will be given an oppor-
tunity for submitting proposals. It is
stated, however, that Spaniards will be
given preference.

The American amateur is now only wait-
ing the installing of proper Radio appara-
tus in China to bridge the Pacific with his
code transmitter.

L'
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Receiving Damped Waves
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CFCN BROADCASTS
MARITIME CONCERT

OFFER OF PEANUT TUBE
MADE TO LISTENERS

Unique Program Attracts Flood
Letters from Western United
States and Canada

of

CALGARY, ALTA.—CFCN, the broad-
casting station of the W. W. Grant Radio,
Ltd., at Calgary, recently staged a unique
affair when W. W. Grant, a native of Hali-
fax, Nova Scotia, broadcast a special
“Maritime Concert” to the Maritime Prov-
inces of Canada, 3,000 miles distant. Mrs.
W. W. Grant, visiting Mr. Grant's par-
ents at the time, was listening in on
CHAC, Halifax, at the opposite end of
the 3,000 mile air line. The test was uni-
formly successful and will be repeated in
the near future.

Offer Pree Tube

A new peanut tube was offered- free to
the first five Radiophans of Nova Scotia,
New Brunswick, Prince Edward Island
and the Dominion of Newfoundland who
reported the reception of the first “Mari-
time Concert,” and a fifteen-year-old Hali-
fax Radiophan was the first to answer.
He is Robert Doull, the son of Dr. Arthur
E. Doull, 34 Street, Halifax. Many other
telegraphic communications were received
from the Maritime provinces saying
CFCN signals had come in QSA, and all
Maritime Radiophans expressed their ap-
preciation of this novel concert.

Young Robert expressed his pleasure in
the following telegram: ‘“Congratulations
to Grant picked up CFCN at ten fifteen
Wednesday night.”

Here is a telegram from H. Brennen,
Chebucto Head, Nova Scotia: ‘“Picked up
CFCN shortly after midnight signals very
clear.”

Young Robert heard CFCN at Calgary
on a Marconi Model C regenerative set.

Brings Flood of Letters

“I was trying to tune in for about an
hour,” the young Radiophan said in a
letter, “and at last at ten fifteen I heard
odd bits of distorted music, evidently from
a piano and then a voice. I distinctly
heard thée announcer say “CFCN, Cal-
gary, Alberta, Canada.” It was not ex-
ceptionally clear but I heard it all right.
I also heard part of the Maritime Pro-
gram.”

Never before has a Radio feature at-
tracted such a flood of letters and tele-
grams as this one, communications having
been received from all over the middle
and western United States and from prac-
tically every province in Canada. At the
time Mr. Grant had just had the armature
on his generator re-wound anid was op-
erating on only about three-quarters of
the full power. The normal modulating
output power of CFFCN is 2,000 watts.

Scenes from Pollock’s Play
Are Broadcast from WNAC

BOSTON, MASS., — Scenes from ‘The
Fool,” Channing Pollock’s successful play
at the Selwyn Theatre, Boston, were-broad-
cast recently by WNAC, the Shepard
Stores, by special arrangement. Channing
Pollock personally gave a short lecture
preceding the play. Of course listeners
had to visualize for themselves the per-
sonality of the characters and the stage
setting, although these were briefly an-
nounced, but the plan was highly success-
ful. It is the first time a professional play
has been broadcast from a New England
gtation.

Apartment Has Radio
ST. LOUIS, MO.—A new fifty-four apart-
ment building now under construction,
here, will be equipped with complete Ra-
dio installation. A large central receiving
station will be located on the roof with
trunk lines to each apartment. In order
for a resident of the building to listen in
it is only necessary to push a button and

they will be immediately connected.

CODE AMATEURS AND
LISTENERS POW WOW

ONDON, ONT.—Amateurs and or-
I dinary “listeners in” are getting

together here with the idea of
forming an association. The objects
will be to secure legislation bettering
Radio conditions and do away with a
certain amount of ill-feeling between
the two classes of Radiophans who
claim that each is trespassing on the
toes of the other.

DO SOULS BROADCAST?

(Continued from page 2)
afternoon performance, “that every person
has a Radio plant incorporated in their
being. Some are sending stations and some
receiving, and there are others that possess
the power of both.

“In my performance this afternoon, I
said something that was not exactly pleas-
ing to my audience. I at once knew it did
not effect them well although they did
not make a sound and I did not need to
read their faces. This demonstrates my
point.

Demonstrates Theory

‘Take a case of love at first sight. Two
persons of opposite sex meet, neither
speaks, they may not resemble the ideals
the other has stored in his or her mental
art gallery—yet, they are in love. This is
a further demonstration.

“I do not mean to say that it is the
mental part of the make up of the human
body that broadcasts the thought or feel-
ing, it is the spiritual side of one that so
functions. I, and I am quite sure you
everyone else, has met a person who is
distasteful from the time before they even
uttered a word, or it may be vice versa,
as the case of love at first sight.

“I also think that this power of silent
communication is highly developed in
animal life, for example, a flock of sea
gulls that all fly from a point at once.
Of course, I have read and heard of them
having a leader and this is some times
the case, but if you will study them you
will see many instances that they all start
in unison.

“Also it is an established fact that a
dog listens in, so to speak.

“This is due to what is called instinct but
I believe it is silent communication.

To Continue Research

‘“How does a carrier pigeon find its way
back to its home? Of course the question
will arise, from whom or what is the
pigeon receiving the waves? This is ex-
actly along the line that I am exXperi-
menting.

“It is regretable that I could not carry
my experiments to a more definite con-
clusion before I went out on the road this
last time. But I do intend to continue
them as soon as I return this summer.”

When questioned on what he thought
was the cause of the mysterious sounds
emitted from the shell, he said, “That is
not for me to say. I think it could be
any one of the things it is claimed to be
by others but just what it is is yet to be
proved, I do think the sounds are very
similar and are much like a strange
tongue. However I have made several
world tours and have heard many lan-
guages, but it resembles none that I have
heard.”

The Radio Terminal for your A battery.
Saves time, trouble and money. No more
poor contacts. Easy to adjust and fits all
straight post A batteries. Trial set 75¢c a set
of two.

Dealers write for discount

Wm. J. Sturtz & Sons Spec. Mfg. Co.

Room 710, 79 W. Monroe St.
CHICAGO, ILL.

Gables Gioe Away
to Ether in Navy

New Station For Bar Harbor to Be
Turned into Coastal
Plant

WASHINGTON.—Despatches for Amer-
ican Naval Vessels in the Near East are
now being transmitted by Radio from
Annapolis and are being copied directly
by vessels in the vicinity of Constanti-
nople, with excellent results, according
to Admiral Ziegemeier, Director of Naval
Communications.

Have Direct Relay
Radio is becoming a very formidable
competitor with cable service, and as far

as the Navy is concerned, cables as al-

most obsolete. Messages are never routed
by cable except to some South American
countries, and if a man-o-war is there,
they go by Radio. Direct regular Radio
circuits are maintained between Washing-
ton and San Francisco and San Diego, and
it is seldom that a single word is missed.
Washington communicates directly with
Puget Sound, and Puget Sound and San
Francisco communicate every odd hour of
the day.

Bar Harbor Is Costal Plant
On the Atlantic Coast, the Navy has
seven main Radio stations: Bar Harbor,
Me.; Sayville, L. I.; Annapolis, Md.; Ar-

lington, Va.; Cayey, P. R.; Guantanamo,
Cuba and Panama, besides a large number
of coastal Radio stations. The“station at
Bar Harbor, Me., receives all official Gov-
ernment messages from Europe, the Pa-
cific and the Fleet in the West Indies
transmitting them to Washington over a
leased wire. Since the fire at the Bar
Harbor station, which destroyed some
buildings and barracks there, the Navy
has decided to turn this station into a
coastal station and receive all trans-At-
lantic and trans-continental traffic at
Washington.

Federal officers raided a gang of boot-
leggers in Virginia and heard prices being
quoted by means of a Radio set main-
tained for the purpose.

VERNIER VAR.
CONDENSERS

COMPLETE WITH KNOB AND 3 IN.
RUBBER DIAL
35.00 Valwe 11 plate with 3 plate Vernier.....

5.50 Value 19 plate with 3 plate Vernier.
6.50 Value 41 plate with 3 plate Vernier.,

Plain— | Plain—
3 Plate ., .
11 Plate .. o
2% Amp, Battery Charger with Tungar Bulb,
$15.00 value ..ol 9.95

BALDWIN (MICA DIAPHRAGM) HEADSETS 7.
Include Gc -per item for parcel post.

CHI-CITY-RADIO CO.

945 CRESCENT PLACE, CHICAGO, ILL.

Licensed under
Armstrong U. S.
Pat. No. 1113149

_—

“Seeing men in haste do
not seek to overtake

them.’
Kang Hs:.

The wise man carefully
deliberates,—then buys a
Grebe Receiver.

Dictse W

A. H. GREBE & CO., Inc.

Richmond Hill, N. Y.
Western Branch—451 East 3rd St., Los Angeles, Cal.
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| YOU’'VE HEARD ’EM? HERE THEY ARE!

meet

“Shorty” (C. E.) Ervin (center), beams at us gOOgJ naturedly.

Mr. and Mrs. Radiophan,
What station? , Parsons, Kansas. You’ll hear Shorty him-

; Shorty, meet the mob. = i
ST ' He is proprietor and owner of the plant, and enjoys highly his task

self if you tune in some night.

of announcing

At the left we have the Spanish announcer, also
the Englisb announcer at PWX, Cuban Tele-
phone Company, Havana, Cuba. 1n other
words, R. P. Falcon leads a double life. Known
only as “RPF of PWX,” he is heard twice a
week by hundreds of th ds of Radioph

He is Cuban by birtb

t.t the right—ah, the Sheik announcer of WGM,

0. Moseley (his mother named
Devoid of comment, be is:
ing than R
twenty-nine

summers young; graduate

him Lassa).
Single; better look-
udolph, according to eye-wimessesg
o

Emox.'y gniversity; owner of his own newspaper
in

lin, Georgia, and a law student

SENDS ANNOUNCER
STRANGE REQUEST

PROUD FATHER WANTS
WIDE WORLD TO KNOW

Mother and Son “Doing Well” Broad-
cast, Latest Announce-
ment Card

By C. H. Huntley

A proud father recently wrote WGY,
the Schenectady broadcasting station of
the General Electric Company, requesting
the station to announce in the air that
an eight-pound boy had been born to
to him and that mother and son ‘‘are doing
well.” Probably every father who recalls
his feelings on the arrival of the first
born will sympathize with this man whose
desire was just a modern elaboration of
the wish of a brand new father to shout
the good news from the housetops.

Think of Station as Human

This request is unusual but every broad-
casting station is asked to make announce-
ments of matters just as personal as this
one. It is interesting because it illus-
trates the intimate, personal relationship
swwhich the Radio listener feels exists be-
tween him and the Radio broadcasting
station. To the average listener a broad-
casting plant is not an elaborate mechan-
ical outfit consisting of motor generator
set, transmitting equipment and antenna;
it is human, its voice comes out of the.
night and enters his home, amusing the
children, entertaining the grown-ups, Te-
lieving monotony and loneliness. .

It is not to be wondered therefore that
those in charge of broadcasting stations
receive warm, personal letters from writ-
ers unknown to them, or that requests
are made to broadcast matters which are
purely personal.

Many Strange Requests

A correspondent recently asked one sta-
tion to announce that he, his wife and
child were all well. He explained that
his parents in a western state have a re-
ceiving set and frequently hear this plant
and he thouglht it would be fine for them
to hear from their son and his family.
The writer ingenuously requested that the
announcement be made three successive
evenings as his parents might be out one
or two evenings but would surely get the
message one night out of the three.

Another correspondent asked the aid of
Radio to find his eight months old Aire-
dale pup. He said the children missed the
puppy and he gave a description of the
animal with its license number.

A Cleveland friend of WGY asked that
station to co-operate in his plans for a
surprise party. The man and wife to be
surprised were Radiophans and the writer
requested WGY to say “Hello, Mr. and
Mrs. Blank” at the precise time that Mr.
and Mrs. Blank’s friends would enter the
front door.

Asked to Repeat

An unselfish youth requested WGY to
repeat the first act of one of its Radio
dramas because his brother was late
getting home and had missed the opening
of the play.

“Lost Motorboat,” Ruse Used in

NEW YORK.—Radio messages flashed
between the rum fleet off the Jersey Coast
and a well-known hotel in Broadway near
Times Square in New York set every
Coast Guard station on the alert recently.
The first message, sent from the big steam
yacht Ister, was addressed to a man at the
hotel. It said that a motor boat was
adrift and was headed for Jones Inlet on
Long Island. The man in New York was
advised to salvage it. .

The service was prompt. A few min-
utes later the man on Broadway replied
that)he would set out for Highlands im-
mediately. A third message sent from
Times Square to the Ister notified the
yvacht that three boats were being sent
out’ to different points.

Pleet Can Be Seen

Coast Guard Station 87, at Jones Inlet,
picked up the messages, and immediately
instructed station masters for miles
around to maintain extra watch for the
missing motorboat or for any of the three
craft dispatched from shore. At No. 87
the rum fleet was not visible, it was said.
The fifteen or more ships had withdrawn
far beyond the three-mile limit in" order
more safely to ride out the heavy weather
and the storms of the last few days. The

Airphone Wig-Wags Location of Rum
Runners’ Delivery Boats Off Coast

Radio Messageé Flashed to Con-

federate on Shore—Coast Guard Chief Thinks Signals
Real SOS—Government Investigating

fleet was said, however, to be visible to
other stations in the daytime through
marine glasses.

Coast guard chiefs interpreted the mes-
sage from the yacht to mean that liquor
was aboard the castaway boat. Their
theory was that the drifter was one of the
flotilla of small craft which has plied be-
tween the rum fleet and the shore.

Ister Turng Rum Runner

The steam yacht Ister was formerly the
Nahma and was owned by Robert E.
Goelet. She was sold, however, and is now
under British registry. She came from
England in February and lay for awhile
off rum row and then left again, presum-
ably for Nassau. She returned a short
time ago and took her place with the other
ships that make up the wholesale liguor
market outside the three mile limit.

The man who exehanged Radio mes-
sages with the yacht, “left hurriedly” for
Montreal last night, it was said at the
hotel. The clerk said the man was ex-
pected back soon.

Prohibition officials said they never had
heard of the man who sent the Radio
messages. They said the customs and
coast guard men would attend to the case.

MAXIM SENDS PORTO
RICO PRESS APPEAL

President of A. R. R. L. Relays
Message from IAW

HARTFORD, CONN.—The first news
despatch ever sent by amateur Radio
from the United States to Porto Rico
reached its destination and was printed
recently in the San Juan Press, according
to a copy of this newspaper received by
the American Radio Relay League here.
The news story was signed by Hiram
Percy Maxim, president of the A. R. R. L.,
and was relayed from his station JAW in
this city. The despatch read:

“From Hartford, Conn.

“The San Juan Press, San Juan,

Porto Rico.

“The coldest weather of the winter is
freezing the New England states to-night,
and is causing a great amount of suffer-
ing. The coal strike has caused 2 short-
age of fuel, and the deep snows which
block the city streets make the delivery
of what little coal there is almost impos-
sible. Rich and poor suffer alike. The
temperature to-night as this message is
ient is below zero and going down each

our.

“As I sit in my Radio room, with the
ice covering all the windows, I marvel at
the wonders of Radio, where one man in
the frozen north talks to another in the
warm tropics. Radio is fast bringing the
ends of the world closer and closer to-

588 Broadcasters Are
Listed By Government

WASHINGTON.—In a recent report
given out by the government it is shown
the United States now has a total of 588
broadcasting plants. California and Texas
top the list in having the greatest num-
ber while Mississippi has not a single
station. Following is the latest list of
the number of stations in each state:
California, 59; Texas, 36; Ohio, 31; New
York, 30; Pennsylvania, 28; Iowa, 26; Mis-
souri, 25; Washington, 24; Illinois, 24;
Nebraska, 23; Kansas, 19; Oregon, 16;
Indiana, 15; Colorado, 15; Michigan, 14;
Minnesota, 14; New Jersey, 13; Wiscon-
sin, 11; Florida, 11; Georgia, 10; Massa-
chusetts, 10; District of Columbia, 9; Ok-
lahoma, 8; Louisiana, 8; Connecticut, T:
Kentucky 7; Arkansas, 6; South Carolina,
6; Alabama, 5; Arizona, 5; Idaho, 5;
Maryland, 5; Montana, 5; North Dakota,
5; Tennessee; 5; Utah, 5; Rhode Island, 4;
South Dakota, 4; Wyoming, 4; North Caro-
lina, 4; Virginia, 4; Delaware, 3; Hawaii,
3; Maine, 3; Vermont, 3; West Virginia,
3; New Mexico, 2; Nevada, 2; Porto Rico,
2; Alaska, 1; New Hampshire, 1.

gether, and the day is not far distant
when Porto Rico and New England will be
as across the street. I wish it were possi-
ble tonight to send some Porto Rico
weather across the street to New England.

“HIRAM PERCY MAXIM.”

JACKIE HEARS HIS
VOICE MILES AWAY

KING OF KIDDOM LISTENS
IN ON HIS OWN SPEECH

Pallophotophone ‘Records Broadcast
Made in East by Jackie
Coogan

LOS ANGELES, CALIF.—Jackie Coogan
heard himself talk tonight and was 3,000
miles away from his voice. That sounds
strange and might be but for the fact that

ja new invention has made it possible to
| perfectly photograph ,the voice on a mmo-

tion picture film,

A month ago, when Jackie was in New
York, he was invited to give a short talk
into the Pallophotophone by the General
Electric Company. This film was devel-
oped and tonight it was broadcast by Ra-
dio from WGY, the General Electric sta-
tion in that City.

Thousands undoubtedly heard the juve-
nile movie star’s voice but for the benefit
of those who did not, here is what he
said:

To Hear Himself 3,000 Miles Away

“Dear Friends:

‘“This is Jackie Coogan talking to you
over the Radio by means of the Pallopho-
tophone. I can hardly say a word but this
is certainly the most interesting invention
that I have ever seen. While I am saying
these words, my voice is being photo-
graphed on a motion picture film. Then
Mr. Hoxie, who invented this machine,
will develop and print this film, just as
they do with my motion picture films, and
he will send it out over the Radio when
I get back home in Los Angeles. I am
saying these words in New York but I
will hear them over my own receiving
set when I get back across the continent
two or three weeks from today. Isn’t
that a wonderful thing? I know I shall
get quite a thrill from hearing myself
talk to myself three thousand miles away
from myself.

“I get a lot of fun out of Radio.
Here’s a little stoty I heard the other
day: A little boy had a Radio set and it
wouldn’t work. A man told him to open
the window. He did and he got (Chile)
chilly.

Gets Raise in Salary

“I’ve just come to New York with my
mother and father to have them decide on
the stories I'm going to make for my
new DMetro contract. I've met Marcus
Loew and my old friend Big Bill Edwards
and a dozen of other folks. I've had a
great time and I've made a lot of won-
derful new friends. New York is a won-
derful city—but oh boy, it’s cold. Not the
people, but the climate. So T1l1 be glad
when we get back home to dear old Cali-
fornia, where all my boy friends are and
Butzie, my police dog, and my bicycle and
all my other toys and everything. Besides,
I start getting a raise when we get home.
I used to get $6 a week for working in
pictures but my Daddy dear has promised
me $10 a week from now on. And I'm

going to get a brand new scooter out of
my first week’s salary.”
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The “How” of the Simplified Super Circuit
Part IX—Amplification

By E. T. Flewelling

considered regarding the Super set
before a person tries the addition of
an amplifier. It is the matter of setting
the leaks with "amplification in mind.
When setting the grid leak to control
the pitch of the squeal, do not at any time,
set the pitech of the squeal too high. The
best way is to set it high and then slowly
bring it down. Listen for a single click
in the phones. At this point the proper
movement of the tickler coil will produce
the rushing or tearing sound in the phones.
This is the point desired and it will be
found that when a station is tuned in the

THERE is an important point to be

squeal will be properly regulated by
the balancing of the tickler coupling
and the tuning condenser. It is this

balance that sometimes raises the pitch of
the squeal so high that we can barely
hear it.
Rise and Fall of Voltage

Careful analysis of the Super action
sbows that while the squeal which is
caused by the rapid blocking and freeing
of the tube action this action is also in-
dicative of a corresponding rise and fall
of voltage in the circuit. This voltage
amounts to a surprisingly large value at
times. This is entirely stopped by the
large voltages that accumulate on the grid
and it is only because we can control this
action that our tube functions. Bearing
this in mind it is easy to see what might
happen to the amplifier tube if we allowed
these large values of positive and negative
voltage to be applied to the grid of the
amplifier tube. e will most certainly

Youth Steals Set; Is Jailed

CLEVELAND, O0.—Cleveland’s champion
Radio bug landed in the toils of the law
a few days ago, charged with the theft of
three Radio outfits. Chester Bobowski,
fifteen, holds the record as the result of
his arrest and confession of having entered
the Holy Name parochial school, from
which he removed two outfits valued at $61.

“The youthful “bug” wanted more ways
to get messages from the air, so he took
a $37 Radio set from another party, police
say. All of the apparatus was found under
2 bed at his home.

Woarn of Forest Fires

Radio engineers on the Pacific coast
have devised a means of testing the air
for humidity, static and humidity having
close relations. When the humidity be-
comes low the forests become relatively
dry and there is greatest danger of fires.
By warning the supervisors and other
officials concerned with fire prevention to
be prepared for trouble, it is expected
that many serious forest fires can be

prevented.
8,000 Miles on Hay-Wire Aerial
HARTFORD, CONN.—A report has

come in to the headquarters of the Amer-
ican Radio Relay League that E. S. Strout
of Waterloo, Ia.,, an amateur using a small
hay-wire aerial, has been heard aboard
a ship 100 miles east of Brisbane, Aus-
tralia, more than 8,000 mile away, thus
establishing a new long distance record.
Comparc this with what was considered
a remarkable record ten years ago, of 25
miles from Hartford to Springfield, Mass.,
via Windsor Locks, Conn.

Sparks Disappear

Passing of the spark transmitter in
favor of continuous wave transmission
for amateur Radio stations was indicated
in the American Radio Relay League traf-
fic report for February. Out of a total of
121,592 messages handled by members of
the league 108,713 or 89 per cent, went
through the air over the continuous wave
route.

PATENTS AND TRADE-MARKS
“‘Patents and Trade-Marks;"” 64-page book. free. Fx-
cellent references. 23 years' experience, ROBB, ROBB
& HILL, 1417 Hanna Bldg, Cleveland, Ohio.
McLachlen Bldg., Washingten, D. C.

amplify parts of the rising and falling
voltage, but because the amplifier tube will
be paralyzed or blocked, part of the time,
we will not amplify the signal to any
great extent.

We spoke about bringing the pitch of

i

replaced by a variable resistance. The
condenser is, as a rule, unnecessary, and
the resistance serves to cut down a great
deal of useless noises, It can be varied
to suit the taste.

This leaves the Super circuit undisturbed
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the squeal down to the point where the
click is heard. This is the point at which
the Super works best but the voltage
changes are at such a value that the
amplifier tube is also blocked because the
voltage, rising and falling, has also both
positive and negative’ values. This com-
bination being applied to the amplifier grid
can have but one result—impossible dis-
tortion of the signal with terrific howls
and squeals.
Separate B Batteries

There is another point to consider. In
the average amplifier the B battery is
generally used in common with the detec-
tor. There is always a certain amount of
coupling back from one circuit to the other
and you will find that amplifiers which
are built with an eye to tone, quality, etc.,
are so arranged that everything is done to
prevent this coupling back of one circuit
on the other because it always results in
distortion, and useless noises. To use sep-
arate B batteries, one for the detector, and
one for the amplifier is but one step in the
right direction for any amplifier and be-
cause of the large values running through
the Flewelling-Super circuit it is essential
that at least we use separate B batteries.

The Amplifier

If this is done we will be able to operate
the amplifier more or less successfully, if
our ears will stand for it, because, as the
squeal is raised when we tune in the sta-
tion the circuit becomes more or less
stabilzed and there is less trouble due to
blocking and coupling back.

Such a circuit shown in the diagram is
suitable for the fans who do not care to
enter into a complicated circuit to secure
maximum amplification. It will be noted
that the usual condenser across the pri-
mary of the transformer is omitted and
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and one can handle the amplifier as a
separate unit.

Tube Connections

A bard tube, of course, is used and the
plate voltage is determined by the tube
used. That is, use the voltage on the plate
of the amplifier tube that gives the best
results.

Note particularly the manner in which
the connections are made in the tube. .The
rheostat is placed in the negative lead
from the A battery and the return from
the grid through the transformer is con-
nected to the battery side of the rheostat.
This gives us proper grid biasing due to
the drop through the rheostat, for average
work and if we wish to push things farther
Wwe can use separate biasing or a C battery
as we raise the plate voltage. This point
applies of course to amplifiers in general
but many are not very familiar with
amplifiers “in general” and because the
point is so important it is best to speak
of it. -

If we wish to improve on this circuit
there are two things that it will be neces-
sary to take care of. First we might im-
prove the circuit to still further cut down

the coupling back troubles. Secondly, if

-

maximum amplification is to be obtained
we must use some method to eliminate
from the amplifier circuit blocking action
that is going on in the Super itself, If
such steps are taken real amplification is
secured and the -vriter feels that it is
well worth the trouble taken. In our talk
next week the writer will attempt to de-
scribe such a circuit so that the fans may
have the opportunity to see for themselves
what may be accomplished with but two
tubes, one for the detecter and one for
the amplifier.

Navy Publishes Bulletin
The Navy Department has begun the
publication of the Communication Bulle-
tin, issued in the interests of increasing
the efficiency of Naval Commumnications,
especially through greater rapidity and
accuracy in handling messages by Radio.

THEF. G. S. CRYSTAL
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use since 1909. Crystal, including directions
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F. G. Smith, Box 113 Port Huron, Mich., or
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KENTUCKY PLANT REFLECTS IDEALS

STATION CONTINUES
WATTERSON'S WORK

CREDO HARRIS MAINTAINS
STANDARDS OF WHAS

Broadcaster of Louisville Courier-Jour-
nal Puts Spirit of “Marse Henry”
on the Air

By Vera Brady Shipman

As every home or business concern re-
flects the countenance of its founders, so
de-s a Ragdio broadcasting station reflect
in its programs its ‘“man benind the gun”
—the moving spirit of the local organiza-
tion.

The Louisville Courier-Journal, WHAS
as it is known on the air, has been well
known in newspaperdom since the fiery
davs of its illustrious editor, the late
Henry Watterson, “Marse Henry,” as he
was affectionately known. Southern de-
mocracy has been represented faithfully
in the halls of fame through the Courier-
Journal's eloquent outbursts of patriotism.

WHAS was opened at Louisville in the
adjoining building to the newspaper on
July 16, last summer. The station operates
on 360 meters. At one time a change was
contemplated, but at the urgent request of
fans, the station remained in the original
class.

Meet Credo Harris

When I contemplated visiting Louisville
station, and the Digest office notified them
of my intention, a prompt card of their
Arts Club courtesies was forwarded me.

I was interested to find just what kind
of a man was back of WHAS, whose
thoughtfulness for small courtesy was so
evident. I asked for Credo Harris. Mr.

arris greeted me.

' s a man of poise, a writer, a critic
and a man of infinite dreams of what a
broadcasting station should accomplish,

Affiliated with the first families of Ken-
tucky (a brother-in-law of the present
Lieutenant-GoveFnor Ballard, I afterwards
learned), Mr. Harris has gained ac-
quiescence. of the leaders of the arts in
Louisville and has, through their co-opera-
tion, kept his programs of WHAS on a
footing of unusual distinction.

Use Chimes

And is it not typical of the plan of
such a man that the WHAS opening and
closing chimes signal is the opening bars
of “My Old Kentucky Home,” putting the
hearers in instant sympathy with southern
ideals? k

“I feel,” said Mr. Harris, “that every
broadcasting station owes to its listeners
a sense of responsibility of what comes
to them through the air. If we give our lis-
teners jazz, we are helping to keep the
American pleasures down to the war level.
If we give them too scholarly a program
they will tune out and leave us ‘high and
dry’ for programs from other stations who
give them what they think they want.
But the broadcasting opportunity has a
duty to its unseen audience, whose emo-
tions (however latent) will respond as well
to a Kreissler arrangement of some favor-
ites as to a new jazz release. The public
does not want to be ‘edicated’ but she does
want the broadcasting station to realize
that her ideals, her desires and her hopes
are for fulfillment of a degree better than
the mob. And so on every program which
goes out from WHAS, there is meant to be
some message of depth, some aesthetlc
flash which touches a heart waiting for
the sunrise.”

3

accent has pleased many in colder climes.
New Albany, Indiana, who gave a recent
to the period of the songs.

WHAS in carrying out this ideal, adds
to its programs eacn day, brief paragraph
talks on bible characters, given by advance
students of the several Theological Semi-
naries located at Louisville, recitals of
especial worth and talks on general inter-
est by visitors or representative citizens.
A regular system of setting up exercises
is now in preparation to be broadcasted
each evening for ten minutes, directed by
a local physical director. They call it the
largest “physical culture class in the
world.”

WHAS announcer is Harold A. Salleyer,
who like Mr. Harris, has the southern
accent which is pleasing on the air. The
chief operator is J. E. Graft with Fred
Harlow as assistant

A drive around Louisville gave the first-
time visitor a splendid idea of the city
and its environment. On the Ohio river,
the broad driveway along the wharves
shows a river traffic to us who are accus-

On the right is Credo Harris, director of Station WHAS, whose influence for higher
grade programs is felt by Radiophans. At the left is Harold A. Sayler, whose southern

The center photo is of Miss Helen Mitch_ell,
clavichord recital and was dressed according

e instrument was loaned by Frank C. Carpenter, Louisville

tomed to the Great Lakes. The house
boats, the regular pleasure and cargo trips
to and from Cincinnati and down the
Mississippi to New Orleans, are picturesque
as could be desired.

Louisville’s beautiful park, with its nat-
ural curves and rows of white-gowned
birches, its residences and its city hall,
which houses a2 mayor whoge regime is no-
table in its integrity, Mayor Houston
Quin, whom it was my pleasure to inter-
view, has a career outstanding for clean,
moral strength.

Favor Better Program

Louisville Arts Club is a charming re-
treat where members dine in quiet and
where visiting artists may be entertained
in the spacious reception halls.

And to the first time viistor to Louis-
ville, the spirit of the newspaper broad-
casting, the WHAS spirit that better pro-
grams make better listeners, will go far
in its intended radiation.

ETHER WAVE CONTROL
MAY WIN NEXT WAR

Nations Are Working to Develop
Manless War Machines

WASHINGTON.—Radio
pared for the next war,

With every advancement in battleship,
tank or machine gun construction, govern-
ments throughout the world are develop-
ing Radio to perfect their military ma-
chinery. .

Radio tanks have been known for at
least three years. Latest reports concern
the development of these weapons so as to
bring them under Radio control.

According to the plans, no opening
would be needed for the operator’s vision.
He would be entirely encased in armeored
steel, and would receive his minute direc-
tions by Radio from another, but more re-
mote and hidden, tank controlled by an of-
ficer. This officer could regulate a platoon
of tanks.

is being pre-

is a complete Radio Detector

Clearer tone, greater volume, longer life than
other detectors. Adjusted and tested to
music. Permanent, but can be re-adjusted.-
If detector is unsatisfactory on arrival, re-
turn for refund. For Sale at your dealer or
we will send one P. P. for a dollar and your

dealer’s name,
Manufacturers of crystal sets, SPECIAL
OFFER write!

! Dealers and Jobbers,

TOWNER RADIO MFG. CO.

2620 Victor Street J, Kansas City, Missouri

But tanks entirely controlled by Radio
have been invented. They are devised to
be manless. Radio alone, from a safe dis-
tance, is planned to drive the tank and
man the machine guns.

This is no vague possibility, for it has

t been ‘put into practice in maneuvering a

manless battleship at sea. Firing the guns
could have been the next step.

AMERICAN CUTS IN
ON EIFFEL TOWER

YANKEE HAS “DISJOINTED
SENSE OF HUMOR”

French Police Fail to See Joke in In-
terference Created by Unknown
Private Plant

PARIS.—“An American with a disjointed
sense of humor,” as he is described by the
Ministry of Telegraphs and Telephones, is
being sought by the French police, at the
request of the French Government, on a
charge of being responsible for interference
with the Eiffel Tower’'s Radio telephonic
broadcasting.

This interference, it is alleged, is carried
out through a private Radio telephone sta-
tion capable of working on a long wave
length and has caused havoc with the Gov-
ernment’s official Radio transmission during
the last few days.

Picks on Entertainment

The supposed practical joker who is the
owner of the strong Radio outfit has been
systematically “‘troubling’” the Eiffel Tower
transmission, but has studiously refrained
from interfering while official communica-
tions were being sent, contenting himself
with disturbing musical selections and simi-
lar entertainment features.

Promptly at the stroke of 5 o’clock, one
afternoon, while the Eiffel Tower was in the
midst of a program of classical music, the
meddler, who is officially known as “Zero
Radio Telephone Post,”’ broke in with a
characteristic interruption.

“Classical music is no good,” said the
voice, speaking English; ‘“let me give you
some real music.”

Then a piano was heard giving a ragtime
rendition of ‘‘Casey Jones.”

The police have learned the approximate
lIocation of this Radio outfit, and they are
hunting it in the vicinity of Asniéres.

Reference: Fldelity Nat. Bk. & Tr. Co., K. C. Mo.
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Kadiophone Broadcasting Stations

Corrected Every Week—Part II

(NOTE.—The second part of the schedule list appears
below  The first appeared last week and the last part,
together with the clty-station index will appear next

week. |

WAAF, Chicago, Il. 485 also. 300 mi.  Chicago
Dually Drovers Journzl. Daily ex Sat and Sun, $§:40
am, 10:30, 10:45, 12:30 pm, 12:45, 3, 4:30, live
stock and weather reports. Sat, same e€X Nno program
at 3 and 4:30 pm. _Central

WAAH, St. Paul, Minn. 500 mi. Commonwealth
Elce. Co. Tues, 8:30-10 pm, entertainment. Sun,
10:30 am, 3:30 pm, church service. Central

WAAJ, Boston, Mass. 50 mi. FEastern Radio Inst.
Tues, 10-11 pm. Thurs, $:30-9:30 pm. Sat, 7-8§ pm.

music. Eastern

WAAK, lllwaukee. Wls 300 mi Gimbel Bros, Dally
ex bun 0 am, 11 10, 12:10. pm, 1:25, 3. Daily ex
Wed and Sat, 7:1° 30 pm. Central,

WAAM, Newark, N. 300 mi. I R. Nelson Co.
Dva ex Sun, 11-11:55 am, 3-i pm, music. Wed,

;1530 -8 pm, code instruction : $-9, special program.

asteril.

WAAN, Columbia, Mo. Unir. of Mo,

WAAP, Wichita, Kan. 485 also. 500 mi. United
Electric Co. Daily ex Sun, 12-12:30 pm, educational
program; Tues, Fri, § pm, en-

10:30 pm, weather,
tral,

WAAQ, Greenwich, Conn. 600 mi. New England Mlotor
Sales- Co Dally ex Sun, 9:30 am-5:30 pm, every half

hr. Eas!

WAAS, Decalur. Ga. Georgia Radio Co.

WAAW, Omaha, Neh. 485 also. 500 Omaha Grain Ex-
chauge. Daily ex Sun, 9:45 am, 10:45, 11: 45, 12:45
pm, 1:20, S, market reports; 8:15-9 pm, music. Cen-

WAAY Youngstown, O. 500 mi. Yahrling-Rayner Mu-
sic Lo €s, urs, Sat, 8-9 pm, music, reports.

Emporla. Kans. 250 mi. Hollister-Miller
Jotor Co. Tues, Thurs, 7 8 pm, entertainment. Tem-
porary_ schedule. Centra

WAIT, Marshall, Mo, Kelly Vawter Jewelry Co.

WAJU, Yankton, S. D. Yankton College.

WBAA, W. Lafayette, Ind. 100 mi. Purdue Cniversity.
Mon. Fri. 7.15-7:30 pm, educnuonal lecture. _ Central.
BAB, Syracuse, N. Y. 300 mi. Andrew J. Potter,
Daily, 7-8 pm,” irregular. Eastern,

WBAD, Minneapolis, Minn. _Sterling Elec. Co.

WBAF, Moorestown, N. J. Fred M. Middleton.

WBAH, Minneapolis, Minn. 200 mi. The Dayton Co,

aily ex Suu, 1-1:30 pm, 3-3:30, 5-5:30, 9:30-10.
Sn, 11-11:30 am, VWed, $-10 pm. ‘Central.
WBAN, Paterson, N. J. 200 mi. Wireless Phone Cor-

poration. Daily ex Sun, 9:15-9:45 am, 10:30-11,
1-1:15 pm, 2:15-2:30, 4:30-5:30, music. 'Sat. morn.
only. Eastern. ——

WBAD, Decatur, TII. 100 mi, James Millikin Univ.
Lmversity activities. No deflnite schedule. Central.
WBAP, Fort Worth, Texas. 400 and 483 only. 1300
mi. Fort Worth Star Telegram. Daily ex Sun, 9:45-
10 am, 11-11:30 am, 3-3:30 pm, 3:43-4. Daily ex
Sat and Sun, 7:15-8 pm, 9:30-10:30, news, reports,
concerts. Sat 6:30-6:45 pm, hible lesson. ~ Central,

WBAU, Hamilton, 0. Republican Puh. Co.

WBAY, Columhus, O. 00 The Ernor Hopkins
CoL 'Daily ex Sun, 12:30-1 pm. Aon, 7-9 pm. Cen-

WBAW, Marietta, O. ‘Marietta College.

WBAX, Wilkea-Barre, Pa. 200 mi. John H. Stenger,
Jr. Three ulghts of week, not regular,

WBAY, New York, N. Y. 400 only. n]lysoo mi. AT &
T. Co. [y

WBL, Anthony, Kauvs. T & H Radio Co

ed, , 10-11 pm, concert, lecture, Sun, 10
church service. ntral.

WBS. Newark, N, J. 300 mi. D. W. May. Inc. Daily

Sun, 10:30-11 am, music; 1-1:15 pm, reports;

2 la-" :30 pm, music reports. Mon, Thurs, Sat, 7:30-

§:30 pm, program, Sun, 9-10:30 am, sacred music:
1-3 pm, program. astern. o
WBT, Charlotte, N. C. 485 also. 1200 mi. Southern
Badio Corp. Daily ex Sun, 11 am, § pm, \\eather.
markets. Tues, Fri. $:30 pm, music. Sun, 7:30 pm,
church services. Eastern.
WBU, Chicago, City of Chicago. Daily

m. 100 mi
ex Sun, 10:15-10:30 am, 11 45-12 m. 4:15-4:30 pm,
pohce reports. Mon, Wed, Fri, 3:30 pm, 7:30,

Central,

WBZ pnngﬁe]d Mass, 422 only. 1,000 mi. Westing-
house Elec. Afg. Co. Daily ex Sun, 7:30 pm,
ch.!ldxens hou.r 7:45, markets. weather. lecture; 8-9,

Sun, § vg:, church service. Eastern.

WGAB. _\ewhurgh Y. Temporarily discontinued.

WCAC, Fort Smith, A.rk. John ka Jewelry Co. Tests

only.

WCAD, Canton, N. Y. 200, 48C also. 300 mi. St.
Lawrence Tniv. No regular schedule. Eastern.
WCAE Pittsburgh, Pa. 400 only. Kaufman & Baer
wcAF Rodgers, Mich, Michigan Limestone & Chem.

Co.

WCAG, New Orleans. La. 200 mi. Clyde R. Randall.
Dan]y ex Snn, cs-ia ;me news, time. Thnr, 8§:30-10
m, concert. ‘entr:
W%AHc Columbus, O. 3500 mi. Entrekin Elee. Co.
Da)ly ex Sun, 11:30-12:30 am. music, news. Tues,

7-9 pm, concert. Sum, 10-12:30, church service.
Cemra "
WCA|, San Antonio, Tex. Southern Eouirment Co.

150 mi. Nebr, Wesleyan

Univ. Daily, 10:30 am, weather, Tues, 7 pm, bed-

t1me stories. ‘Thurs, 9 pm, music, lectures. Central.

CAK. Housmn Tex. 100 mi. Alfred P. Daniel.

Daxlv ex uta 7-7:30 pm, music. Wed, 8-9 pm, con-
tr

Cen
WGAL Northfield, Minn _500 mi. Dept. of Physics,
St. Olaf College. Mon, Fri, 7:30 pm, college exten-
sion courses. es, T: 30 pm. Thurs, 11 pm. Sat.
12 m, music. Tues, Thurs, Sat, 9:40 am, chapel,
sports, news. Sun, $:30 pm, church services. Cen-

tral.
WCAM, Villanova, Pa. Villanova College.
Baltimore, Md. 100 mi. Sanders & Stay-
. Daily ex-Sun, 12-12:20 pm, 3-3:20. Mfon,
8-9 pm. Eastern

Central Radio Service.*

Tex. 1.000 mi. Alamo Radio
Thurs, Sat, 8:30-9:30 pm, con-
Minn, 500 mi. Wm. Dun-
Inst. Mon, 8:30-10 pm, mnsic,
es, Wed, Thurs, Fri, 5:30-6 pm,

S. D. Stats

WCAJ, Taiv. Place, Nebr.

Wed,

WCAP, Decatur, TiL.
CAR San Antonio,
Elec. Co. Mon,
cert, Central.
WCAS, Minneapolis,
woody Industrial
lectures. Mon,
code instruction. Central.

WCAT, Rapid City, S. D. 485 only. 300 mi.

School of Afines. Daily ex Sum, 9:30 am, 12:30 m,
3 pm, weather, reports. Wed, 7:15 pm, concert.
Mountain,
WGAU Philadelphia. Pa., 485 also. 500 mi. Dur-

Daily ex Sun, 11:30 am, 2:30

. Inc.
ham & Company 10-12 pm, con-

pm, 6: 30 reports, music. Tues,
cert. Sun, 2-4 pm, music. Eastern,
WCAV, Little Rock. Ark. J. C. Dice "Elec, Co
WCAW, Quincy, IN. 485 also. 300 mi. Qu\ncy Elec.

Co. (Quincy Herald). Daily ex Sun, 5 pm,
g‘ﬁx‘g&v Wed, 7-8:30 pm, concert. Sun. 11 am, urch

services, 2:45 pm, special prograins. Central.
WCAX, Burlington, Vt. Univ. of Vt.

WCAY, Milwaukee, Wis. 485 also. 500 mi. Kesselman-
O'Driscoll Music House. Daily ex Sun, 11 am, re-
ports. Mon, Tues, Thur, Fri, 8:30-9 :30 pm, music.
Sun, 7:30-8:30 pm. church services. Central

Carth: L Carthage College
\‘:SE aneaghs. Minn.  Findley E[ec Co.
WCK, St. Louis, Mo, 50 mi _Stix, Baer & Fuller.
Daily, 12-12:30 pm. Jon, Wed, Fri, 6:45-8 pm,
concert, lectu¥ C‘enntlrvaL'T
M, Austin, Tex. 5
ng Worc:ester Biass, 485 also. 100 mi. Clark Univ.
Daily, 11:15 am, 5:15 pm, weather. Evenlpg program
Eastern
W“rf.gu%:umt Mich, 400 and 485 only. 1,000 mi.

Detroit Free Press. Daily ex Sun, 10:35 am,
;I‘ne ¢ Woman’s Cluh: 2 pm, news; 2:15, stock reports;
weather markets; 4:15, markets, music. Daily
ox Sat, R:39-1C pm, week staiting Dec. 11 and al-
ternate we-ks thereafter, concert: 7-8:30 pm, week
.tarting Dec. 1S and alternate weeks therealter, con-
~ert. Sun. 2:30 pm. 4 pm. church services. Central.
V/DAC, Qmwngﬁrm 111, Illinois Watch Co. Time and
= ather, spatk only.

2-50,

WDAD, llnosborg, Kans. 485 also. 200 mi. Wm.
TS ]Ln(nwn ’I‘ue(;. Thurs, Fri, 9:30 pm, enter-
' me t Wi ather. utra

V. ')‘Ag,c' Cwpa, Fla. 485 al;o 500 ml. Tampa Da.lly

Mm

Times.
WDAF,
ml

Wed, Frl, $-10 pm, mnsle, lecture. Eastern.

Kansas_Clty, Mo. 400 and 485 only. 2,000

Kansags Clty Star.
music; 6-7,
pm-1 am, Nighthawk Frolic.
pm, concert. Sun, 4-3 pm, musie.

WDAG, Amarillo, Tex. J. Laurance Afartin.

WDA], Ssracuse, N. Y. 485 also, 200 mi. Hughes
Radio Corp. Daily ex Sun, 12 m, reports. Wed. Sat,
evening coucert.

WDAI, College Park, Ga. 485 also. 2,000 mi. &
W. P. R. R. Co. Daily, 7:30-8:30 rm, 10: 30-11 :30

pm, concert. Ceutral

WDAK, Hartford, Conn. 150 mi. Hartford Courant.
Sat. S pm, concert. Eastern.

WDAL, Jacksonville, Fla, 485 also. 250 mi. Florida
Times Union. Daily. 11 am, weather; 4-4:30 pm,
music; S-9, entertainment; 9:39, reporrs Eastern.

WDAD, Dallas, Tex. Antomotive Elee,

WDAP, Chicago, I1l. 2,000 mi. Drake Hotel. Daily
ex Sun, every half hour from 9:30 am to 1:30 pm,
qnotations, reports; 6 Dm, news, Thurs, Sat.
10 pm, coucert. Sun, 9 pm, 10, coucen. Central

WDAS, Worcester, \lass Samuel A. Waite.

WDAU, New Bedford, Mass. 500 mi A. H, Smith
Mor,' Wed, Fri, 12:15-1:50 pm, industrial reports;
7:23-10 pm, muenc -Sun, 10:30-12 am, 5-6 pm,
church serviees.

WDAX, Centerville, lowa. 500 mi. First Nat'L Bank.
Daily ex Sun, 11:30 am, reports, news. Afon, ur,
7:30-9 pm, concert

WDAY, Fargo, N. D. 485 also. 300 mi. Fargo Radio
Service Co. Daily ex Sun, 9:30 am. Tues, Thurs,
Sat, 7:30-8:15 pm, reports, news, music. Central.

WDM, Washington, D. 50 mi. Church of the Cov-

enant. Sun, 1 am, church service; 8 pm, church
service. KEasti
WDT, New 1ork N. Y. Ship_Owners Radio Service.

WDZ, Tuscola, 11l. 100 mi. James L. Bush. Daily ex
quu every half hour, 9:30 am-1:15 pm, Chicago Board

of Trade quotations.  Central
WEAA, Flint, Fallain & Lathrop.
WEAB, Fort Dodge, 1a. 485 also. 600 mi. Standard
dio Equip. Co. Sun, ma.rkets every 30
min. from 9: 5:15 pm, 7-8, music;
$:15, bedtime story; 9:45, weather. Wed, Sat, 10-
11:15 pm, dance mnsic. Sun, 10:30 am, 4:30 pm,
7:30, church _services. at.

WEAC, Terre Hante. Ind. 485 also. 75 mi Baines
Electric Service Co. Daily ex Sun, 10:15 am,
weather; 12-1 pm, 5-6, music. _Central.

EAD, Atwood, N, Kansas Radio Supply
Co. empa; discontinued.

WEAE, Blackshurg, Va. Polytechnic Inst.

EAF, New York D N. Y. 400 only. « 1,500 mi

Co. Daily
Mon, Wed, Thur. Sat 7:30-10 pm. 'Tues, Fri, 7:30-8

pm. Eastern.
WEAG, Edgewood, R. I. Nichols-Hineline-Basseit Lah.
WEAH, Wichita, Kan. 485 also. 500 mi. Lander
Radi . 9:40 am, 10:40, 11:40,
reports. Wed, Sat, 8 cert.

ert. Centra

pm,
Sun, 8 L

WEAI, Imaca. N. Y. Cornell Univ.
WEA)J, "enmlhon, S. D. TUuniv. of S. D. Temporarily

disconting
K, St .Ioseph Ao. 100 mi. Julius B. Aber-
ie. Thur, 8-9:45 ,_concert. Central.
WEAM North Plamﬁeld N. J. 75 mi. Burongh of N,
Daily, 7:30-8 pm, music, police news, ete.

El:’lamﬁeld.
WEAN Pmndence. R. I 485 also. 50 mi. The Shep-

Daily e 4-5, 6 7. musie,
concerts. es,

weather. 8:15 concert.
7-8 pm, concert. Qu.n 10 4a 11:30 am,

“'Ed Sat
7:30-8:45 pm, church service.

WEAD Columhus, O. 375, 485 a].so. 1000 mi. Ohio
State Univ. Daily ex Sun, 1:30 pm, 4:30, reports,
music. Thurs, 7-9 pm, lecture, concert, Ci

WEAP, Mobile, Ala. 485 also. 50 mi. o
Co. Daily ex Sun, 12 m, reports; 4-5
Daily ex Sun, Mon, 7:45-8:45 pm, m
3-3:30 pm, church service. First dMon of each month,
11 pm-1 am, concert. Central,

WEAR, Baltimore, Md. 485 also. 200 mi. News &
American Pub. Co. Daily ex Sun, 2-2:30 pm, 6:30-7,
;\:'eather, music, news. Tues, Thur, 7:30-9:30 pm.

astern .

WEAS, Washington, D. C. 200 mi. The Hecht Co.
Daily ex Sun, 3-4 pm. Wed, Fri, 7-§ pm., Eastern.

WEAT, Tampa, Fla. Jolm J. Fogartv

WEAU, Sioux City, la. 200 mi. Davidson Bros. Co.
Daily ex Sun, 10 am, 11, 2 pm, reports, markes,
news. on, Wed, Fn, 8-30 pm, concert. Sun eve,
church service. ntral.

WEAYV, Rushville, I\ehr 200 mi. Sherldan Elee.
Service Co. Wed, Fri, Sun, 8-9 pm, concert, news,
etc. Mountain.

WEAW, Anderson, Ind. 25 mi. Arrow Radio Lab,
\Ion alWed Fri, 7:30-8:30 pm, concert, news, etc.

WEAX Little Rock. Ark. T. J. M. Daly. .

WEAY, Houston, Tex. 1,500 mi. Will Horwitz (Iris
Theater). Daily ex Sun, 11 am, dinner hints, news;
12 m, music; 12:37-1 pm, time; 2:30 pm, music: 6
pm news. Wed, Fri, 8-10 pm, concert. Sun, 11

8 pm, church services; 9 pm, concert. Cen
WEB SL Louis, Mo. 800 mi. The Benwood Co., Inc.
Dauy ex Sun, 9 9:40 am, 12-12:45 pm, 3-4. Wed,

pm.
(300 S. Main St., Eldorado, Kans.)

Centr
WEH Tulsa, Okla
\hdland Refining Co.
V, Houston, Tex. 485 also. 500 mi. Hurlburt-Still
Co. Daﬂs ex Sun, 10 am, 5:30 pm, weather,
Tues, Thur, 8 pm, concert. Central.
WEW, St. Lonis, Mo. 485 also. 100 mi. St. Louis
Unln' Daily ex Sun, 9 am, 10, 2 pm, reports. Cen-

wzv. Wichita, Kan. 485 also. 500 mi. Cosradio Co.
Wichita Beacon.) Dally ex Sun, hourly, 8:i0 am-

12 40 pm, atock markets. Dally, 10:45 am and 4:30
pm, weather; 8-10 pm, sports, concert, lecture; 10:45
weather. Sun, 8:10 pm, church service, concert. Cen-

tral.

WFAA, Dallas, Tex. 400 and 485 only. 1,500 mi. Dal-
las News and Dallas Journal. Daily, 10 am, re-
ports; 12:30-1 pm, address; 6:30-7, hedtime story;
8:30-9:30. music. Tues, Thurs, Sat, 11-12 pm, mu-
gic. Sun, 2:30-3 pm, bible class; 9:30-10:30 pm,
musie, Central.

WFAB, Syracuse, N. Y. 100 mi. C. F. Woese. No
definite schednle.

AC, Snperior, Wis. 400 mi. Superior Radio Co.

Daily, 7-7:45 pm, news. Centr

Kan. 250 mi Watson Weldon Afotor

Deily ex Sun, 8:45 am, 9:45, 10:45, 11:45,

1:30 pm, reports. Tues, ur, Fri, 8§ pm, concert.

Sun, 11 church service; 8 pm, concert. Cen-

tral,
WFAF P ecpsie, N. ¥. 200 mi C.
ouhk

Spratley
Daily ex

H.
Sun, 10-10: 30 am, 11:30-11:45,
sn%, Qlig :15. Tues, Thurs, Sat. feature pro-

tern.

WFAG, Waterford, N Y. 340 only. 300 mi, Radlo
Engineering Lab.  Wed, Sat, 7:45-10 pm, concert.
Sun, 2-4 pm, church service. Eastern.

WFAH, Port Arthur, Tex. 100 mi. Elec. Supply Co.
Tues, Thurs, 10-11 pm, concert. tral

WFAJ, Asheville, N. C. Hi-Grade Wireless Instrument

Co.
\V&AN. Hutchinson, Minn. Hutchinson Elec. Service

WFAM St. Cloud Minn. 485 also. 100 mi. Gmanite
tv Elec. Daily ex Sun, 3:30-4 pm, markets.
)Ion Wed, 730-9 pm, _entertainment. Central.
WFAQ, Cameron, Mo. Cameron Radio Co. and

Wesleyan College.
I.mi TUnited Radio Corp,

WFAS, Fort Wagyne,
WFAT, Sionx Falls, D, 485 also. 400 mi. Argus

Leader. Daily ex Sun, 10:15 am, 12:15 pm, 1:30,
2:30, musie. Tues, Thurs, Fri, §-9 pm,.con-
cert. Fri, 11 pm, concert. Central.

WFAU, Boston, Mass. Edwin C. Lewis.

WFAV, Lincoln,” Nehr. 483 also. 300 mi, Univ. of
Nehr. Daily ex Sun, 12:40 pm, weather. on,
glnirs 7 pm, lectures. Thurs, 8 pm, concert, Cen-

WFAY, Independence, Kan., 500 mi. Daniels Radio
Supply Co. Daily ex Sun, 12 m, 4 pm, news. Mon,
Tues, Wed, 7:30-8 pm, entertainment. Thur, Fri,
7-8: 30 pm. Sat, 7-9 pm, music. Sun, 11 am, church
services, Central,

WFAZ, Charleston. 8. C. 485 also. 400 mi. S. C.

Radio_Shop. Dnly ex Sum, I.Em. TepOrts, news, mu-
pim.

sic. Tues, 8-10 tern.

WFI, Phlladelphm. Pa. 400 and 485 only 1,000 mi.
Dally ex Sun. 10 news; 2,
music; 3:30-4:30, concert 6:30-7. cbﬂdrens hour.

ed, Sat, evemings, concert. Wed, Fri, 10:30 pm,
dance music. Sum, 3:30 pm, organ recital; 4, church
services. astern. "

WGAB, Houston, Tex. 250 mi. QRV Radio Elec. Co.

Daily ex Sun. 8$:45-9:15 am, newa. Sat, 7 pm, Dews;
3-9:15 pm. concert. entral.

WGAD, Ensenada, Porto Rico. 250 mi, Escnela His-
g'a.no Americana de Radio Telegrafia, Inc. Sat and

in_eve.

WGAF, Tulsa, Okla. Goller Radio Service.

WGAH New Haven, Conn. New Haven Elec. Co.

WGAJ, Shenandoah, Ia. 100 mi. Gass, Mon,
Thur, 7:30-8 pm. Centr:

WGAK, Macon, Ga. Macon Elee. Co.

WGAL, Lancaster, Pa. 35 nu. Lancaster Elec. Sup-
ply & Construction  Co. Fri, 7-8 pm,

Sun, 3330 pm, ‘church service,

Eas
WGAM Orangeburg, 8. C. 150 mi. Orangeburg Radio
Equipment Co. Daily 0 am, markets,

concert lecture,

weather; 11:55, time: 4 pm, Radio talk, markets,
sports; 6, music, lecture; 10, time, weather, en-
tertainment. Sun, 11 am, church_service; 11:55, time;
10 pm, time, weather, music. Eastern,
WGAN, Pensacola, Fla. Cecil oyd. )
WGAQ Shreveport, La. 500 mi. Glenwood Radio
m-p. Daily ex Sun, 5:50-6 pm, 8, music. Sun,

am, 7:30 pm, church service. Central.

WGAR Fort Smith, Ark. Soulhwest Armerican

WGAT. Lincoln, Nehr. 300 Legion, Depn of
3 ebr Fri, 9 pm, music, announcements patriotic

dresses, Central.

WGAU Wooster, 0. BMarcus G. L

WGAW, Altoona. Pa. Ernest C. Alhrlgb

WGAX. ‘Washingtor H., 0. 75 mi. Radio Elec.
Co. Daily ex qu.m. 12 m, music, news; 9:30 pm, con-

news. Sun. 10:30 pm, sermon.

WGAY, Madison, Wis, 100 mi. XNorth Western Radio
Co. Daily ex Sun, 10 am, weather; 11:30, news; 1

pm Umv activities; 4:30, news. Sun, 10:30-12 am,

Central,
WGAZ. honth Bend, I.nd. 200 mi. South Bend Tribune.
Daily ex Sun., 9-9:30 am, household hints, menus;
5—5 30 pm, music. Tues, Thurs, Sat, 7-8 pm, music.

WGF Des Moines, Towa. 485 also. 300 mi. Register
and Tribune. es, Fri, 7:30 pm, entertainment. Sun,

pm, church service, Central.

WGI Medford Hillside, Mass. 485 also. 500 mi Am,
Radio & Research Corp, " Daily, 5-6:43 pm, Chil-
dren’s Hour, reports codes. Tues, Sat, 8:30-10 pm,
conmcert. Wed, 6:45-8: 30 pm.  Thurs, Fri, 9:30-11

pm, concen. s pm, Amrad Women's

4-5 pm, 8 30 9% church services, Eastern,

WGL Phi]adelphia, ‘Pa._ 2,000 mi. Thos. F. J. How-
es, Thurs, Sat, 7:45-11:30 pm, concert.
WGM Aﬂanta Ga. 400 only. 1,500 mi. The Atlanta

Constitution,” Daily ex Sur and Wed, 6-7 pm, orches-
tra concert; 9:30-10:30 pm, musi Sun, 3:30-4:30
pm organ recn,al 9:30-10:30 pm, musxc. Wed, 12-1

concert.,
WGR, Buﬂ'alo, N. Y. 485 also. 1000 mi. Federal
Tel. & T

3,'4, 5, music, reports
7 bedtune story. news. Mon ‘Wed, Fri, 8-10 pm,

Sun, 3 pm, vesper services. astern.
WGV, hew Orleans, La. 400 mi. Interstate Elec. Co.
B Afon, Wed,

Ton, §-9 pm, musie, talks.
Sat, 11- 1"-30 pm. Sat. 7:30-8 tral.
WGY, Schenectady, N, Y. 370 and 485 only. 1,060 mi.
General Elec. Co. Daily ex Sunm, 12 m, 12:30 pm,
6, 10, reports, time, sports. Mon, Tues, Thur, Fri,
pm, special.

7230 pm, church service.

2-2:30 pm, 7:45, concert. Fri, 10:30
Sun. 10 30 am, 4:30 pm,

485 also. 1,000 mi. TUniv. of
Daily ex Sun, 11:59-12 m, time signals, weather;
0=

WHA Madison. Wis,
is.
lecmres news. Mon, Thurs, 7:20 pm,

7 nm.
sports. !
WHAA, Iowa City, la, 200 mi.

Univ. of Towa. Mon,
es, Wed, Fri, 8.30 pm, lecture, concert, news. Sat,
9 pm, gports. Central

WHAB, Galveston, Tex. 300, 485, 600 also. 500 mi.
Clark W. Thompson Co. Dally ex Sun, 9:45 am, 3:30
pm, 5, reports, music, news. Tues, Thurs, Sat, 8

nm.u:IntenammenL Sun, 10 am, church gervice.
WHAc ‘Waterloo, Ta. 150 mi. Cole Bros. Elec. Co.

6 pm, news, sports. Mon, Wed, Fri,
Central.

._concert.
HAD, \mwaukee Wis. 100 mi. Marqnette Tniv.
Wed, 7:30-8:30 pm, music, entertainment. tral
WHAE, Sioux City, Ya. 200 mi. Automotive Elec.
Sernce Co. Daily ex Sun, 12:30-5:30 pm, music,
Thur, 7:30 pm, music. Central
WHAG "Cincinnati, 0. 100 mi. Tniv. of Cincinnati.
No definite schedule.
WHAH, J Hafer Snpply Co
Radio Fquip, & Mfg,

oplin, AMo.
WHAL!, Davenport. la. 30 ml
4:30-5-30, 10-11

Daily_ex Sat and Sun, 2-3:30 pm.

Sat. 10-11 am. 2-2-:30 pm, 5-5:30, 11-11:30. Central.
HAK, Clarksburg, W. Va. oberts Hdwe, Co. 50
mi. No definite_schedule,

WHAL, Lansing, Mi 200 mi. The Capital News.
Daily ex Sun, 12:30 pm, 2:45, 4:30. Mon, Wed,
Fri, 7:45 pm. Sat, 12 mxd.mght. Sun, 2:30 pm.
Central.

WHAM, Rochester, N. Y. Unir. of Rochester.

WHAD. Savannah, Ga. 100 mi. Frederick A, H.\].l
Daily, 8-9 pm astern.

WHAP, Decatur, TlI. 100 mi. Otta & Kuhns. No

deﬁmte schedule.
AQ, Washington, D. C. 75 mi. Semmes Motor Co.
\Ion 7-8 pm,

lecture on automobile upkeep, music.
Eastern.
WHAR, Atlantic City, N, J. Paramount Radio & Elec.

WHAS, ILouisville, Ky. 485 also. 1,500 mi. _Courier
Juurnal and Louisville Times Co. Daily ex Sun, 4-5

:30-9. Sun, 9:57-10:45 am, 4-5 pm, church
Mon night, silent. Central

HAV, Wilmington, Del. 200 Wilmington Elec.

Spee. €o. Daily ex Sun, 12-1 pm, music. Mon,
Wed, Fri, 6-8 pm, concert. Tues, Thur, 6-7 pm,
musie. Eastern

WHAW, Tampa, Fla. 200 mi. Pierce Elec. Co, Tem-

porarily_discontinued.
WHAY Hunnnﬂton. Ind. 75 mi. Huntington Pub.
Co. aily ex Snn, 12 m. 3 pm, music; 6 pm, mar-

kets, news. weather. Mon, Wed. Fri, 8 pm. concert.
Sun, 3 pm, sermon; 4 oncert. Central,
WHAZ, Troy, N. Y. onls' 2.000 mi. Beus<elasr

Mon, 8:15-9:30 pm, music.
continental secoud Monday of each month, 12-1: 30
am, music, Eastern.

WHB, Kansas City, Mo 400 and 485 only. 1,000 mi.
Sweeney Auto & Tractor School. Daily, 10 am, 3 pm,
5, weather. Daily ex Sun, 2 pm, ladles’ hour; 7, bed-
tlme stories. Tues, Thurs, Sun, 8-10 pm, concert.

Ceni
WH D, Morga.ntnwn. e‘g Va. W. Va. University.

orarily discontin

WHK Cleveland, O. mi. Warren R. Cox. Daily
ex Sun, $:30-9 am, test; 1:30-2 pm, 4-4:30, music;
6-6:3¢, news, music. Wed, Sun, 8-9:45 pm, sermon,
concerf.  Eastern l .

WHN, Brooklyn. N. Y. ‘750 mi. Assomated Broad-

cafgem. I.n& Daily ex Sun. 7-8 am; 9:15-10:55, 12:53-
19

Tem-

1 2:15-2:3G, 30. 6: lo 7.77:30-8:30;, 10:30-
12 m. Tues, Wed, Fn, 7:30-8:30 pm omitted. Sun,
1-31)11156 10:36-12 m. Eastern.
WHX, cines, Ia. 50 mi. JYowa Radio Corp.
Daily, 4 30 5:30 pm, music, special al,

tr

WIAB, Rockford, Ill. 50 mi. Joslyn Automobile Co.
Tues, Fri, 7:30-8:30 pm, music. Central.

WIAC, Galveston, Tex. 485 also. 200 mi. Galveston
ibune. D: ex Sun, 12:35 pm, reports, Tues,

Sat. evening concert. Central

WIAD, Ocean City, N. J. 200 mi. Ocean City Yacht

Eastern.

Club. _Fri, Sat, Sun, 8-12 pm.
WIAE, Vinton, Ia. 75 mi. Zimmerman Radio Co. Tues,
Th 9 Dm. music, news. Wed, 8 pm, hand
concert. 2:30 pm. music. Central.
WIAF, New Orleans, La. 300 mi. G.
Tues, 9-10:30 pm. Thurs, 12-1 am, nuusic.
WIAH, Newton, Ia. 200 mi.
Mfg' Co. Dailv 12:30°1 pm,

e(:ﬂ]un‘ .
Central.

Confinental Radio &
music, news. Mon, 7:30-

¢ pm. Central.

WIAL, Springfield, Mo, Heer 3
ex Sun, 10:30-11, O ot e, o

WS, 3 3
73308150 pm, music Qenirat o LUt TROr Sat.
W:‘:AJ Neenah, Wisc. Fox River Valley Radio Supply

WIAK, Omaha. Neb. 485 also. 300 mi. Daily Journal-
Stocl Daily ex Sun, 7:45 am, 9:10, 10:20, 12
m, 1 30 pm, 3:50, markets, weather. ntral.

WIAO, “Milwaukee, Wis, 200 also. 200 mi School
of Engmeenng. Mon, Tues_ Thor, Fri, 10:15-10:30
am; 11:30-11:45, news; 11:45-12:10 pm, lecture; 5-6
pm. news; ~7 15, music; 7:15-7:30, lecture. Cene

WIAQ. Manon. Ind.  Chronicle Pub, Co.
WIAR Padncah, Ky. 150 mi. Paduceh Evening Sun.
a.t]y ex Sun. ‘3 :30-4 p& rapomal news, musie, 7=
ecture, e
WIAS. Bur].mgton. Ja. 400 mi, Bawk-Eye Home Elec.
Tues _Thurs, 8-9 pm, concert. tral,

Leon T. N
Am. '.l‘mst & Savings Bank.
Y. N. Y. Radio Lab.
Saginaw Badio & Elec. Co,
Woodward &

200 mi.
i 10:30-11:30 am, 2-3
musie,  Tues, Fri, 6:45 pm, reports, Saf, 8-9 pm,
ctmcert. Sun, 4:45 pm, vesper services. Kastern
WIAZ, Miami, Fla. Flagler St., Elec. Supply Sales Co.
00 mi. K. &

WiK, McK Elec, Co.
Daily ex Sun, 630- Tues, Thurs, 9:30-10:30
Eastern.

pm.
pm, Sun. 1:30-2:30 pm and 6:30-7 pm.
Wi ‘Washington, 100 mi. Continental Elec.

Daﬂy 5.30-7 pm., music, entertainment,

Suvnly Co.
WIP. Ph.lladelphia Pa. 400 only. 2,000 mi. Gimbel
Bros, Daily Sun, Daily, 1:30-2

2:30-3:30 pm.

Tus. 7-12 pm. Fri, 7 -955 pm Sat,

. m. Sun, 2-3:30 pm, concert.

WIZ, Cincinnati, O. 485 also. 200 mi. Cino Radio
Mfg. Co. Dauy ex Sup, 12 m, 3:30 pm, 7-8, reports,

emerta.uimeut Centr.
800 mi. Am._Elec.

100 mi.
reports,

WIAY, Waghington, D. C.
Dai ex Sun,

AB, Lincoln, Nebr. Co. lon,
Thurs, 9:30-10:15 pm, mumr:.l special. Sun, 7:40-8:40

Ym church services, Cen
WIAD, "Waco, Tex. 485 also. 500 ml Jackson’a
Radio Engrug. Lah Daily ex Sun, 12:30-1 pm, mar-

kets, news, muslc; 3:30-4, news, mnsic; 6-6:15, sports;

8:45-9:45 " concert, news. Sup, 11-12 am, church
service; 3:30~4 pm, music; 6-6:15, sports; 8:45-9:45,
JAE e Ind, 200 mi 3 P a
o, 0 mi. uncie Press a
Smith Elec. Co. Daily ex Sun, 3:30-4 pm, nzwl:.
music. Mon, Wed, Fn 7 8 ; Sat, 6-7 pm, music.

Sun, 10-12 am, chur Centra
WIJAG, Norfolk, Nebr. 485 also 150 mi. I\otfo!k Daily
News. Daily ex Sun, 12: 1-{ pm, 3:30, 5, 5:30, re-

Centra!
wIA) Dagien, 0%, MG
WJAK. Stockdale, Q. 485 also. 250 mi,

Lah. Daily ex Sun, 10:30-10:50 am, music; 11:05-
11:20, reports, news; 6-6:30, usic. news. Wed,
%-e%"grln. concert. Sun 2-2:45 pm, church service.

WJAM, Cedar Rapids,Ja. 50 mi. D. M. Perham. 3fon,
Central.

WYAN, Pooria: To" 300 % Lo ; Ste
’ eOm ar. i
11:30, 1:30 3, Dtu{her.

Sun, 9 am, arkets,
’J.'h\ms Sat. 9.15~9~45 pm, con-

mi. Kelley Duluth Co.
uumc.m Mon, Thurs, 182“i'
-12 m. pipe orgau, 12-

pm, 7:30-9 pm, church sennce. Central,

WJAQ, Topeka. Kan. 200 mi. Capper Publications,
Thurs health talks, Sun, § pm, church services.
Schedule not regular. _Central,

WJAR Providence, R. I. 485 also. 600 mi. The Qut-

Co. Daily ex Sun, 10-11 am, 2-3 pm, 5-6, Fri,

10 concert, ast
WIAS, lao mi. Pittsburgh Radio Sup-

Pntsbur"h. Pa,
vly House (Pins!mrgh Leader). Daily ex Sun, 11:30-
pm, 7-8 pm. KEastern.

code school.
White Radio

12 2:30-3 Tues i,
WJA'I'. Ifarshall, Mo. 100 mi. Kellsy-Vawter Jewelry
Daily ex Sun, 5:30-6 pm, concert. Central
WIAX, Cle\-eland 0. 485 also. 1,000 mi. Tmion Trust
€Co. D e.xSa:.pmmdSun 9-9:45 am, 10-16:45,
2-2:45 pm, 3-3:45, musie, financial reports, news.
Tues, 7- 330 pm; Thurs, 8:15-10:30 pm, entertain-
tern.

ment.
WIAZ, Cluca Il Chicago Radio Lab.
wJD, Gmnrme 0. 100 mi. Denison Tniv.
5-§ pm, music, edncatlonal lectures. Sum,
religious stories.

WJH, Washington, D C.

Fri, Sat,
5-6 pm,

200 mi. White & Bayer Co.
Dai Sun, 11:30 am, reports; 1-2 pm, mausic.
Tues, 7:45-10 pm concert. _Eastern.
wiX, .\ew York, N. Y. De Forest Radio Telephone &
Telegraph Co.
wiz, u;gv;ark gl J;Col Soﬁ)mlx;d. Rads lio 9(:urp.15 and
ouse ec. ex Sun, 9: am;
12- :15 pm, 4-4:15, 7- 7 130, 8-10:30. Sunt :30 am-

tern.
48'1150.200 ‘I.H-

T, 11- pm
The Lincoln Star. Tues,
pm, _concert, entertainmenn Central,
ast Providence, R. I, Charles Looff.
F, Wichita Falls, Tex, . S. Radio Supply Co.
West Palm Beach, Fia. Planet Radio Co,

Okemah, Okla. Okfuskee County News.
Orange, Tex. QGray & Gray,

Ala. 200 mi, ama Radio
Wed, Fri, 6:30-7 pm, music. news.

Granston, R. I Wilcox Flint.
San J’uan, Porto Rico. Radio Corp, of Porto

East Lansing, Aich, Alich. Agrl. College,
Springfield, Mo. 100 mi. E. Lines Music
Co. Mon, Fri, Sat, $-9:15 pm, mnsu:, Central,
WI(AV Lacoma, N. H. Laconia_Radio Cluh
WKAW, Beloit, Wis. 100 mi, M. Tummer. Daily
12-12°15 pm, 7-7:30, concert. Cen:
WKAX, Bridgeport, Conn. 75 mi. Wm., A. Macfarlane.
ainesville, Ga. 100 mi. Brenau College.

WKAY, G No
definite schedule. College activities, "‘hurs. $:30 pm,
concert. astern,

WKC, Balnmme. Md. 500 mi. Jos, M. Zamoiski
Tnes, Thurs, Sat, 7 30~9 30 pm. Eastern, daylixht

WKN, Al t Tenn, Crosby Co.
WKY Oklahoma CiU. Okla. 480 also. _500 mL WKY
Radio Sh (Daily Oklahoman), Daily
12 m, weather; 7:3¢ pm, sports, spemals. 9 Dm
weathar news. Tues, Wed, Fri, 8:30 pm, concerts.
WL2 Fmrﬁeld 0.

USSS Army .

WLAC, Raleigh, N. C._ N. C. State College,
WLAG, Minneapolis, Minn. 400 and 485 only. 1.000
Cutting & Wash. Radio Corp. Daily ex Sum,
9:30 am, 10:10, 1¢:30, 11:30, 1:30 pm, 2:20, 4:30, re-
poris; 6-6:30 pm, dren’s_hour; 6:30-7:30, - lecture.
Tnes, ed music. Mon, 10:10 pm, concert.
Thuxs. 9:15 {m, concert. Sat, 8$:30, 10:30 pm, con-

Centra:

wLAH Syracase, N, Y Samuel Woodworm.

WLAJ, Waco, Tex, also. 1,000 mi, Waco Eleo
Supnly Co. Daily ex Sun, 9 30 am, 10:30, 2:30 pm,
music, reports. Tues, ur, 7:45-8:45 pm, music.
Sun, 3 pm, church service. Central.

WLAK, Bellows Falla, Vt. Vermont Farm Machine Co.

WLAL Tulsa Radio Co. Tulss, Okla,

WLAM, Springfield, 0. 100 mi Morrow Radio Co.
on. Wed, Fri, 8-9:30 pm, dance music. Central.

WLAN, Houlton, Me. Putnam Hdwe. Co.

WLAP, Louisrille, W. V. Jordan

WLAQ, Kalamazoo, 3Gch. 100 mi. A. E. Schillivg.
Daily, 10-12 pm, mnsic. Central.

WLAS, Hutchinson, Kan. 485 also, 200 mi, E.
Plush, Daily ex Sun. 9:30 am, 10:20, 11:30, 12: 30
pm, 1:30, 5:15. markets, weather; 12:30-1:15 pm,
5-6, music. Wed, 8-9 pm, concert. Sun, 3 pm,
musle. Central.

WLAT, Burlington, Ta. Radio and Speclalty Co,

WLAV, Pensacola, Fla. 200 mi. Elec. Shop, Inc.

Daily ex Sun, 8-9 pm, musle, entertainment. Ceu-
tral.
{The third and last part of the atation schedules will
appear next week. With this will appear tho city-

station index.)
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RADIO DIGEST

RECEIVING RECORDS?
SEND ’EM IN—

By The Contest Edltor

ERE we are again with 46 old rec-
ords beaten and 18 new ones ‘added
to the list. Mr. Arthur Chapclio of

Woodburn, Oregon seemns to hold the rec-
ord for the most stations received this
time. Who have YOU heard this week?
See If you can’t beat these distances.
When you send in your statlons be sure
to measure them AIRLINE, and submit
the distances you measure. Otherwise
they are Ineligible.

The records for the week appear below:

Statlon—Miles Away—Who Heard it?

CHC8—2125, Arthur waelle . Woodburn, Ors,
DM4—~1700. Arthur oodburn. Ore.
KOIQ—'.‘I'IS. 1. k Oldml. hew Glasgow, N. 8., Can.
K 2125, Mra, A. S. Mawhlinney, New York, 'N. Y.
KFAW—1335 M. L Johnson, Atchison. Kana
KFCC—1175, M. L. Johnson, Atchison, Kans,
KFCL—1300, Nl. L. Johnsoun, Atchisou. Kans.
KFGH—1425, ).L L. Johnson, Atchuson. Kaos
KFV—1750, A_ L. Ober, North Manchester. Ind.
KFZ—2175. A. A. Acken, Jersey City, N. J.

& G—1650, Vermon Adams,
K
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s, Calif,
Oldinl I\rw C lasgow, X\ S.. Can,
ew Glasgow, N, 8.. Can
Arthur Gmpeua \\oodbum. Ore.

CX—2075,
—12
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Arth
Arthur Chape
AS—1 Arthur Chapella, Wi
WJAN—1700, Arthur Chapelle
WKAL—1850, Arthur Ci 1
WKAQ—3850, Arthur 1 W
WLAG—1575, L. W. Beretta. San Mateo, Calif.
WLAL—1525, Arthur Chapelle, Woodburn, Ore.
L. W. Bere San

. Arthur Chwene.
WRW—2550, L. W. Berella, San Mateo, Calif,
WSV—"DSO Arthur Chapelle. \Voodbum Ore.
L. W. Beretta. San Mateo. Calif,
. Arthur_Chapelle, Woodburn, Ors.
WWAO—1050, M. L. Johnson, Amhlson. Kans.
20L0—3175, S. F. Richards, Janesville, IWis.

Vernier Condenser Made
from Pencil and Tinfoil

The illustration shows a novel vernier
condenser and an interference eliminator.
The body A is made of a pencil about 2
inches long with a strip of tinfoil 1%
inches long laying half way around the
pencil. A wire is represented at C, which
passes through the panel, and at the end

a knob, D, is used. The pencil A loosely
fits into the paper tube E, which aiso has
a pilece of tinfoil, F, glued to its outside.
By rotating the knob D the two pieces of
tinfoil are brought close together or sep-
arated as desired. The tinfoil is connected
to the regular condenser as shown.—Les-
ter V. Hegman, New York, N. Y.

Useful Hints

If your tuner is wound with bare wire |

on a threaded core and the wlre has worked
lose put it in the refrlgerator over night,
so that the chill will contract the tube.
Iminediately upon removing it work ihe
wire tight and fasten. As the tube warms
it will expand and tighten the wire.

Silk is one of the best materials for
keeping the surface of rubber and nickel
parts bright.

Rub old and discolored panels with soms
cheesecloth saturated in household am-
monia and finish with a piece of silk dipped
'IV?' crude oil.—Allen Bartlet, Milwaukee,

is.
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Switch Pomts (per duz.)... $0.10
Switch Levers ........ 25
Grewol Deteclor ......... 1.59
Four in. Dials, 1 in. Sbaft.. 25
Binding Posts ........... 05
W. D. 11 So-kets....... .59
Spaghetti Tubing (yd.) 09
Radio Maos .............. o 25
Baldwin Pbones (Tvpe C). . 120 8.95
Trimm Pbones (2400 Obm)..... 5.00 3.95

WRITE FOR PRICE LIST
Cash or C. O. D.
Postage to cover shipment must

-der.
Box 1035 A

pany

Chicago, Ill.

Largest
Radio
St.ore

in
America

RADIO|®

America

BUY HERE FOR LESS

Largest
Radio

Store

Radio Supplies purchased here are

sold under a positive guarantee of

satisfaction. We carry the largest new stock of first quality merchandise.

Complete Parts for Ultra Audion
Circuit (*~gthe*dr) $11.90

Counsisting of: Regular Prico Ou'rsPﬂce
.S1.42

9x10% Formica Panel. 20
23-Plate Condenser ..... 3. 1.45
Rakelite Socket (Remler) 1.00 A5
pecul Uitra Audion Coil, Plu.n or Bmx Wound with Taps 3.00 1.95
Howard Vernier Rbeosta 1.50 1.35

CRLOnd ek, o . 1150 95

.0005 Micon Condenser 35 25
Levers. 70

18 Switch Pointa .50 .30

z Switch Stops <10 .2{5)

Oomu.ne Solid Mnnonny
25 ookup

Regular Price .$19.37
Fach order includes (;:mplobe instructions for drilling., as-

sembling and wiring. 'hese construction pians are not drawn
in a schematlc form but are drawn so that anyons wmwut
any technical knowledge can follow wltb ease. Our Price

Freund’s Wonder
Circuit $13.20

KHG, KFI, and EYY received from Chicago on one tube.
Regular Price Our Price

. 0x10% Formica Panelic...ecccsocscecscccccccccrcassanss .8 042 8 820
9x10% Genuine Solld Mahogany Cabinet with hinged top 2.95
Bakelite Dial 25
Varjometer ..... 1.85
43 Plate Vernler Condense 345
Remler Bakelits Socket.. 45
8 Binding Posts....... 40
CRL Variable Grid Leak. .95
.0005 Mlecon Condenser.. 25
Howard Vernier Rheostat.. 1.35

Regular Price ............
Complete Instructions for

ne. ing
furnished with each order. Written go that anyone without 13 20
any technical knowledge can understand. Our Price ...... .

Complete Parts for Reinartz Sets, $11.45

CONSISTING OF Begulsu' Price Ousr Plgm

7x18 Formica Panel gg .
1.50 1.35
3.30 1.45
3.10 1.35
.50 75
.80 40
3.00 1.95
1.00 75
P ts .. 80 o
25 Fem. ’1‘inned Wire.
aseboard Mounting.
Blueprlm with Complets
Assembly and Wiring

Regular Price

Complete Parts for 2 Step Amplifier

Can be used to ampllly Reinartz, Flewelling, Short Wave Re-

ceiver, Crystal, Aultra Audlon or any Becelvinf so that Lond
Speaker or Phonograph can be used in place head set.
CONSISTING OF— gular Price Our Price
7x10 Formica Panel or Other Suitable Sizs. . $0.!
High Ratio All-American or Thordarson 'rrmsfun:ner . 4.75 3.95
Low Ratio Thordarson or All-American Transformer. 4.50 2.
2 Howard Rheostats...... 2.20 2.00
2 RBemler Bakelits Sockets . 2.00 .50
Double Pacent Jacks .00 1.50
13 Bindi Posts ..... 30 .65
d for Mounting, .30 .15
Regular Price.......ce.ce00ss00ee 0.10

- $20.
Wiring Dlagram, wlth Complete lnsu'uctmns tor Drllung and
Assembling Panej $12 45
Our Price

Moulded Variometers
180° Moulded Variocouplers..... erecsecsosesssne
Mahogany Variometers .....ccceceeeeciceosssscccaccees
180° Bakelite Vabrilocou

CRL Adjustable Grid Leak ubilier Condenser..
Master in Type C Units with Cord...........
Master Baldwin Type C Head Sets......ccccveeinnnn..

Brandes Superior Headset....ccecececcrcaerocecccenasaacnne
Valley Battery Cbargers.
Antenella Aerial Plug......
3 Coil Honeycomb Mounting .
2 Coil Honeycomb Mounting
WD-11 Bakelite Sockets.....
Barchass Coils ......

Firth Cord Tip Plugs.........cccveeenee

Thordarson Amplifying Transformers.

Complete Parts for Knocked-Down
Receiving Set $17.95

CONSISTING OF Beg'usla.; Price OusrsPrice
i

2 VYariometers .. .00 .90
1 Variocoup: 5.00 1.75
3 Bakelite Dlals 3.00 75
Remler Bakelite Socket.. 1.00 45
Boward Rbheostat ......... i.10 80
Cunningham C-300 Detector Tube......ccceevees 5.00 4.45
Mahogany Cabinet . “ee 4.50 2.75
Genuine For: “~& Pmel 2.25 1.75
Binding Puos 80 .40
Switch Lever .50 25
2 Switch Po].n . -40 © .20
Freshman Grid Leak and Conde! mbined. 1.00 .75
Complete Drawing for Assembly and Wirlng..... . 1.00

Regular Price ............ ................wsrz,opr?ces17 95

Complete Parts for Flewelling Circuit $12.45

CONSISTING OF—

Regular ;rlu: OurlPrIcu
5 6

CBI;1 Yax(‘;lable 12;‘!‘3 Leak Igg 1.35
Remler Grid Leak..... o o

2 Coil Adjustabie Honeycomb Coil Mountmg wiLh Knobs.... 4 00 2.65
50 Turn Honeycomb Coil. 75 40
75 Turn Moneycomb Ci 80 .40
2 Remler Coll Mounts with Straps 1.20 .80
1 Remler_ Bakelite Socket. 45
Howard Vernier Rheostat. 1.35
1 Bakellte 3” Dial.. “25

POStS.rnnnnnss 4 40

8 Binding
1 Baseboard for Mounting .20
1 Blueprint with Complete Instructions for
Assembly and WiriDZ.ceeeeccscsccascscossacsncsoons IOO .50
gular Price ......... ereesens ............SZZ.IB s
e Our Price 12’45

VARIABLE CONDENSERS

s|.75

"'s: .35
125
RN

ceeess.$3.95
.33.45

$7.00 value 43-plate Vernier Variable Condenser.....
$6.50 value 23-plate Vernier Variable Condenser..
$6.00 value 11-plate Vernier Variable Condenser 0

U S.A. SIGNAL CORPS ““iw* WESTERN ELECTRIC PHONES, $7. 95

Each Pbone Cap is covered with soft rubber ear cushions, and an aviation leather helmet goes with each set! These are the only phones to

pass

the Government specifications for sensitiveness an

d loudness, tbe requirements called for in aircraft reception.

ORIGINAL BALDWIN PHONES

These are the Genuine Nathaniel Baldwin “Mica Diaphragm”
ilk cord and headband. Speual at $9'95

Phones, complete with silk

Genuine Baldwin “Mica Diaphragm’ Type
“C” Loud Speaking Units. Special........ $4 65

3000 Ohm GUARANTEED HEADSETS, $8.50 Value $3.65 | MAGNAVOX, LOUD SPEAKERS, Type R3 ... §27.45

Jacks.
Pacent Single Circuit.........$0.35
Pacent Double Circuit........ .50
Federal Single Circuit Filament
Control 5000080 o8k
Federal Double Clrcult Filament
Control ..

1.500 Turns..
1,250

HONEYCOMB COIL

- Cabinets
o i MAHOGANY AND WALNUT
1 by 6" dee .
] 6x 73%” by

8313083
@
n
o«
ES
3

Signal Corps Super Sensitive
Microphone Transmitters ..... $§2.45
Sri'd Copper Aercal Wire, i00 ft. 35¢

5¢c
Gmwnl Detectors .............. -$1.65

Spaghetti Tublng, yarﬂ ........ . 10c Anti-Capacity Switches
Lightning Arreste 95; Lightning Switches ..

e Tunin co Is, at 1.9
%lilr':g caps, fgr mosuy ail phones 25¢ Hydrometers, now at..

cesnsee.$1.50
.. .$2.65

FORMICAPANEL, 1/ thick, Black or Brown, Square Inch 11/2c

We guarantee all merchandise purchased of us.

Mail orders receive immediate attention

Complete Parts for Single Tube Reflex Clrcult C e s

Consisting of Regular Price Our Prics

43-Piate Vernier Variable Condenser oo 00 § 3.95
Radion Loop Aerial. 7.00 5.95
Cunningham C.,OI-A T 9.00 5.95
Grewoi Glass Inclosed Detector. 2.00 1.65
All American Radio Frequency Transformer....... .. 4.50 3.45
Ali American 5 to 1 Badio Audlo Frequency Transformer.... 4.75 3.95
2 .001 Micon Condensers... . .70 .50
1 .002 Micon Condenser... 45 .35

$32. 65

Toward Potentiometer

Howard 25 Ohm Rheostat. I:}g I.OO
8 Rinding Posts..... feec 142 59
9x101; Formica Pane iy S

0x10% Genuine Solid Maho*a.ny abinet with hinge

Complete instructions for drilling, assembling and wiring
furnished so that anyone with no technical kmowiedge can

follow. 'Y
eRae?nlxylar 120 LIERBB0 500 oo oo aoooc $45.22 Our Price

BUY HERE FOR LESS
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Army Teaching by Radio

An Important Part in the Instruction of the Army
RADIO has a very important part in the education

of army officers in communication and the instrue-
tion in which important subjects has recently been
standardized. A definite program of instruction . in
Radio, as a part of the schooling of all signal corps
officers and other officers assigned for training from
the regular army, national guard, reserve corps, has
been laid down by the board of army officers. .

The course for company officers includes approxi-
mately 1,300 hours of study for signal corps officers
and 1,285 hours for officers of other arms. Courses
extend over a period of nine months, commencing in
September. Radio telephony and telegraphy covers
a period of 180 hours and includes theoretical and prac-
tical instruction in.the fundamental electrical prinei-
les.

Tactical Radio procedure is studied during twenty
hours. Advanced studies in Radio are preseribed in
the tactical and administrative course for signal corps
officers assigned to units larger than divisions. This is
also a nine months’ course and covers study and in-
struction periods totaling 1,235 hours. Thus Radio
enters into the studies of the army officer and it be-
comes a part of his daily routine the same as other
subjects.

Factor in Everyday Life

A Necessity in Every Home Like the Telephone
RA.DIO promises soon to become a mnecessity in
every home. Although the science is _st1ll young
its growth has been tremendous. Already it has been
playing an important part in transeontinental and
transoceanic communication. Messages and weekend
letters are being flashed through the air night and
day in almost illimitable numbers, and this traffic is
increasing so fast that large Radio concerns have had
difficulty in keeping up. with it. y
The place where the receiving set is already a
necessity is the farm. Now, with one of these sets
tuned to a large central broadcasting station, the
farmer gets first hand information about the weather,
about crop movements and prices and about all other
matters on which his existence depends. He is brought
closer to the city., His evenings heretofore dreary
and uninteresting, are made cheerful and profitable
through the Radio set. He finds that he ean keep the
farm hand down on the farm., The girls have less
desire to see the big city. And a happier, more pros-
perous agricultural population is the result. [T
Out at sea, Radio is not only a necessity, but it is
required by law. This is to protect lives of passen-
gers and crews on ships. -
By the same. token, Radio:sets ou every train in
the ‘country' ecan- be imagined—not only as an enter-
tainment but as an actual requirement by law. Many
an accident could be prevented by such installation,
and it would repay the railroad company in a short
time. .

‘As a Base for a Scenario - -

An Opening for the Play of Imagination
WRITERS of scenarios find much help in Radio.

One serial that has become widely known de-
pends almost entirely upon Radio for its action and
its plot. ;

TI}’IE time is about ripe for Radio as an every day
means of ceommunication to be visualized in the
movies. Instead of the heroine frantically jiggling
the hook as the villain tries to get access to her room,
will be shown an aerial on the housetop; then the
young lady rushes over to her set and sends the call
for the leading man, and in jig time he is on the
secene, Millions of feet of costly film will be saved
and the whole performance speeded up.

Radio opens a new field for the clever director of
the movies. The very mystery of the art itself leaves
an opening for the play of the imagination in stimu-
lating the passage of the sound. What a chance the
old ghost in the haunted house will now have to raise
the old hob and stir things up with the superstitious.

Condensed
By DIELECTRIC

After listening to the broadeasting of an opera, 2
certain gentleman was so engrossed in the performance
that at its conclusion he started to leave his home, think-
ing he was present at the opera house. Perhaps he did;
perhaps not. It speaks well for the broadeasting station
capable of transmitting so perfectly as to cause a listener
in to forget his whereabouts. Also, it shows how
thoroughly this class of music is enjoyed by some of
the Radio audience. While listenening to the broad-
casting of the drama ‘‘The Green Goddess,’’ from Sta-
tion WGY recently, I pictured the whole thing so vividly
that between the acts I had to go out and get a—fresh
cigarette. Someone in speaking of these Radio dramas
complained of the loss of effect in not being able to see
the seenery. Perhaps my imagination is well devel-
oped in eomparison with this friend, for the scenic effect
of the drama mentioned was all that could be desired
and a trifle better than is sometimes found upon the stage.

The Germans claim to be experiencing one of the detrac-
tions to broadcasted concerts noted by some of us. They
protest against the seeming intentional interference from
the French station in Eiffel Tower with their broadcast-
ing of that famous, though disliked, song ¢¢Deutschland
Uber Alles.’? It may be a coincidence. There have been
times when you and I have particularly desired to heard
a number from a certain station, and we had listened
to the preceding numbers without interference, but just
as this interesting feature began a nearer station came
crashing in on the same wavelength. That WAS a matter
of coincidence, but we used stronger terms in deseribing
it. Not so very long ago Germany was given to under-
stand that the song in question ¢‘had words, but they
didn’t make sense.’” They appear to have gone ‘‘up in
the air’’ over the thing and the French are repeating
the lesson through the ether.

When RADIO DIGEST scooped the Flewelling circuit
something was started that made fans all over the coun-
try sit up and take notice. It made some other Radio
journals hump themselves to catch up with the demand
for information on the subject. The ¢¢Flivver’’ has
made a place for itself in Radio history, and, as was to
be expected, is one of the most talked of and copied sets
in existence. Now that the prize contest, conducted by
this paper, is seftled we can get back to work on DX
stuff and try to improve our records against the day
when a prize may be offered for the greatest distance
obtained with a ‘“Flivver.’’ I know of five fans in my
neighborhood constructing these popular sets and when I
finish writing this there will be another one on the job.

Dr. Steinmetz almost shattered my ground eonuection
some months ago when he assailed the ether theory.
Then ‘‘a voice from the South’’ took up the ery.and
Mr. Artzinger came along with his banner announcing
a substitute: hydrogen ions! All that has passed and
we still talk in terms of ether. At present I am trying
to convinee myself that the Electrical Wizard from
Schenectady is correct in his prognosticating the elim-
ination of static in the near future. That old statie
broadeaster is the most detrimental foe of Radio baeilli.
When he’s gone forever, then you’ll see Radio bugs
multiply as never before. e

Station WQAM has made friends over a considerable
portion of the United States since its first concert. I
wonder how many of the Radiophans sojourning in
Miami, Florida, for a few months of the year carry
their receiving sets with them. It would seem to me
pretty hard to leave the set at home, depending on a
kind acquaintanece to tune in your native cit’s broad-
casting station for you. Perhaps they are content to
listeu to the programs from this competent station in
their midst. Tt is evident that the dance music from
WQAM is enjoyed by guests in the hotels in that viein-
ity, for a number of the hotels have receiving sets
installed and tuue in Tasillo’s orchestra for their bene-
fit. That reduces one item of expense, incidentally, for
the management may dispense with the services of an
orchestra.

What is likely to become one of the most popular of all
Radio Clubs is the Radio Broadecasting Club, of San Jose,
Cal. This is to become a national organization according
to the plans of the promoters. One of the objects of
this new club is to establish its own sales organization,
whereby members may profit from reduced cost of parts.
If you never bought parts for a set you may not appre-
ciate what this will meau to thousands of fans. In
purchasing a complete set one is liable to remain ignorant
of the ofttimes excessive cost of certain units. Yet the
owner of a receiving set is generally dissatisfied until he
has experimented -in building a set for himself, and to
such the R. B. C. will have a decided appeal.

Broadeasting of the forecast from the Weather Bureau
has occupied a regular place on the daily program of sta-
tions all over this country, providing a much appreciated
service in quarters where impending weather changes
could be taken into account in planning certain business
operations. The certainty of forecast and the earlier it
can be given are of prime importance to its worth. From
the report of a station to be established in the Aretic
zone, financed by the Norwegian government, we may
look for an inerease in both of these two essentials and
place greater credence in what the ‘‘weather man’’ has
to say. The starting point for either good or bad weather
appears to be in the Arctic region, hence our interest
in having a Radio station there. The observer should be
supplied with some variety of sand which may effectually
prevent any such storm as swept over the country a few
weeks ago.
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RADIO INDI-GEST

(Tkis column is open to all aspiring Radioknuts who
tender suitable contributions. Try to “make” the column
if you can. All unsuitable manuscripts are turned over
to the Office Squirrel who does not guarantee their return
or anything else for that matter—lIndi.)

We’d Lots Rather Seeum

Dear Indi—I see where a set of bells is being cast at
Troy (N. Y.) for a manufacturer in Cincinnati. Radio
tests already made show that these chimes can be
heard in the Sandwich Islands. The next step is to
arrange things so that the belles of the Sandwich
Islands can be heard on the Atlantic coast.—POLLY.
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They Thought It Was a Tin Cabinet

Sir Indigest—A Montana news item says, ‘‘Forty
boys taking Radio.’’ An automobile owner in New
Jersey is wondering whether they can be connected
with the fan who took his Radio—and the ‘‘car’’(%)
that he had it installed in—JmsIiE ITL.

Radio

What is it that’s all the rage
And sets the world all ablaze
And every one has the craze?
Radio! .

‘What is it when you’re alone,

You listen quietly on the phone

To music of the sweetest tone?
Radio!

What is it that fills the air

With musie, song and speech so clear

And brings to all who listen, Cheer?
Radio!

What is it that’s most erratic,

Full of noises, squeals and static

That drives the listener nearly frantic?
Radio!

Alas, what is it makes you rash
To spend all your spare eash
And sends your bank account to smash?

Radio!
—E. H. P.

Aw Shux—You Gawan

Dear Indi—I see Mr. Pearl, a member of the Insti-
tute of Radio Engineers, broadcasted a lecture on the
past, present and future of Radio. Mr. Pearl’s words
were without doubt, jewels of thought.—LILLIAN G.

Sure, You Win the Cut Glass Antenna

Dear Indi.—Here is a cortical titillation I broadeast
spontaneously the other night. My girl says to me, says
she, ¢‘Why do you call mother Radio?’’

I says, says I, ‘¢ ’Cause she is allus listening in!?’—
just like that.

How’s that for a snappy comeback? Would like to
know if you offer a prize for good ones like this?

—SpIDER 'WEBB.

Judging by Our Steno-’S Failure
Indigest—Radio should go a long way in the cure
of the one who talks too much. The Radiophan will
eventually get the habit of being a good listener.—
C ISADORE

Next week, “The Radio Tramp,” by Walt Drummond,
will appear in Indi-gest. This poem is probably, so far,
the only Radio epic written. Watck next week!—Indi.
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for Radio Beginners

Chapter XIV—Radio Frequency Amplification

By Arthur G. Mohaupt

ADIO frcquency amplification, as the
R name suggests, Is thc process of
amplifying tho signals reccived at a
reeeiving station while they are at a Radio
frequency. This method of amplification
is employed when it is dcsired to reach out
to far distant stations from which the sig-
nals would ordinarily be too faint and
weak to efficiently oporate the detector
tube.

Radio frequency amplification is thus
employed ahead of the detector tube, and
may consist of one, two or three stagcs
depending upon the amount it is desired
to amplify tho oscillations before they are
sent into the detector tube for rectifica-
tlon. Two stages of Radio frequency
amplification will generally be sufficient,
and it is seldom necessary to use more
than three. When more than three stages
of Radio frequency amplification are em-
ployed, the tuning process becomes rather
complex due to the adjustments that are
necessary.

N4

eleetrical oscillations of greater intensity
to be set up in the plate circuit, These arc
sent through thc Radio frequcncy trans-

Another regcnerative circuit to which
Radio frequency amplification can be added
very easily and with advantage, is the

RFT. AFY

The rheostat controlling the fllament
current of thc detector tube should pre-
ferably be of the vernier or micrometer

AFT
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former where they are stepped up to a
higher potential, and from the secondary
; are impressed upon the input circuit of the
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=6 P
-'TAAJ €0V 1090V
'l'“le—!-l-llllllIII]

Figure 48

Two Stages Radio Frequency

By means of one or two stages of Radio
frequency amplification it is not only pos-
sible to effectively receive more distant
stations, but the amplification process does
not involve the unpleasant introduction of
numerous extraneous noises which become
so prominent when audio frequency is em-
ployed. The reason for this is that these
noises practically always occur at an audio
frequency, and are thus very slightly,
practically not at all amplified in the
amplification circuits which are designed
primarily for Radio frequency oscillations.
Another advantage gained is that by tun-
ing the Radio frequency amplifying cir-
cuits the receiving circuit can be rendered
more selective, that is, it is possible to
more efficiently tune in a desired station
without experiencing as much serious in-
terference from other stations operating
at or nearly at the same wave length.

p R.F. With Regenerative Circuits

A very efficient receiving circuit employ-
ing the regenerative feed back principle
is that in which a standard vario-
coupler is employed with the rotor or sec-
ondary connected into the plate circuit of
the detector tube. The primary is con-
nected into the antenna circuit with the
variable contact.to the ground terminal,
The current pulsations set up in the plate

detector tube. Here they undergo recti-
fication and further amplification.

Figure 50

familiar two-variometer circuit. This cir-
cuit, it will be remembered, contains a
variocoupler for tuning the antenna cir-
cuit, and a variometer in the grid and the
plate circuit of the detector tube for tun-
ing these circuits into the resonance with
the received oscillations.

By making but a few minor changes
and adding another tube and its auxiliary
control apparatus, the circuit can readily
be arranged to contain one step of Radio
frequency amplification ahead of the de-
tector. The modified circuit is illustrated
in Figure 49. It can be seen that the tuning
circuit on the left is not at all altered,
except that the grid leak and condenser
have been removed from the grid circuit
of the first tube. The entire circuit is
thus converted into an amplifier unit, and
of course, an amplifier tube must also be
substituted for the detector tube formerly
used in this circuit. The output or plate
circuit of the amplifier tube contains the
original variometer, but has one or two
more B batteries in series with it, so that
higher plate pressure is available, ranging
from 45 to 90 volts as may be needed.

N

type, for with the detector tube of today,
containing as it does still small quantities
of gas, a delicate adjustment of the fila-
ment current is a very important factor
in the tuning process.

For the plate circuit of the detector tube
a pressure of from 18 to 2215 volts is
needed, depending upon the gaseous con-
dition of the tube. In the operation of the
set this plate pressure should be varied
until the tube functions best. In general,
the entire circuit is operated like the cor-
responding detector circuit.

Two Steps of R.¥. Amplification

‘When it is desired to greatly increase
the range of a receiving station, or when
an inferior indoor antenna is employed,
two stages of Radio frequency amplifica-
tion can be effectively employed ahead of
the detector. A circuit employing two
steps of Radio frequency amplification, a
detector, and two steps of audio frequency
amplification, is illustrated in Fig. 50.

The operation of the circuit is as fol-
lows: From the tuning circuit at the left
the oscillations are set up in the grid cir-

cuit of the first amplifying unit. This

The plate circuit pulsations in fiowing
through the coupler secondary L2, boos;
those in L1 with the result that the re-
generative action is brought into play and
the signals”are further intensified. The
pontentiometer P has a resistance of 200
ohms and is employed for obtaining the
necessary grid potential. A 90-volt B-bat-
tery pressure is necessary in the plate cir-
cuit of the amplifier tube, while for the
detector tube only from 18 to 2214 volts
are necessary.

In general, the circuit is easy to con-
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Figure 49

circuit in flowing through the coupler sec-
ondary reinforce the oscillations in the
primary, and thus cause an increased
variable potential to be impressed upon
the grid of the detector tube. This, in
turn, further intensifies the current oscil-
lations in the plate circuit.

Radio frequency amplification can be
added to great advantage to this circuit,
and the received signals will as a result
not only come in louder but stations at
much greater distances can be reached.
This circuit arrangement is illustrated in
Figure 48. The Radio frequency circuit, it
can be seen is very similar to the plain
detector circuit ordinarily employed.

The Antenna Condenser

The condenser C-1 in the antenna circuit
is of the 43-plate type and is used in con-
nection with the primary L1 of the vario-
coupler for tuning the antenna circuit to
the frequency of the incoming oscillations.
The potential variations thus set up across
the “active turns” of the coupler primary
are then impressed across the grid and
filament of the Radio frequency amplifier
tube. This tube acts as a relay by causing

struct, is simple to operate, and gives very
good results. If signals of great volume
are' desired, one or even two stages of
audio frequency amplification can further
be added to the receiver.

CRYSTAL &
MULTIPOINT
A Synthetio CRYSTAL DETECTOR

sensitive aver its entire surface
Eliminates all detector troubles, Extraordinary clearness

(Patent Pending)

and volume. Endorsed by Radio experts and press. Sold
in Sealed Packages only. Join the ever increasing

Rusanite fla)ns Postpald
rice, ’
- Sens‘:tive‘:lsegsa g'u;':‘g:’tlé:g. soc
RUSONITE CATWHISKER
14 Karat Gold Multiple Contact Super
DSItiVe. oo vaeiiineiieenennannn,
Order from_your dealer or dnrect frem us,

RUSONITE PRODUCTS CORP.
19 Park Row, N. Y,

25¢!

Figure 51

Style of Coupling

To this plate circuit is also coupled the
input or grid circuit of the detector tube
through the fixed condenser C of about
.001 mfd. capacity. This style of coupling
the Radio frequency amplifier circuit to
the detector unit is often referred to as
impedance coupling, since it is a combina-
tion of inductance and capacity effects.
The resistance unit R is a variable high
resistance and should have a range of from
one-half to two meghoms in order to suit
the individual needs of the particular cir-
cuit used.
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circuit is tuned into resonancé by means

of the variometer V. From the output

circuit of this first amplifying unit, the
(Continued on page 12)
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BADGERRADIO

495 E.WATER co MILWAUKEE
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Largest Radio
Store
in America

Detector Tubes

$3.95

We consider ourselves
fortunate in having pur-
chased a limited number
of Radio Corps Aeriotron
Vacuum Tubes, Type W
R 21A Amp. and W R
21D Detectors.

500 S. State St.

RADIO

Take Advantage of This Sale

Both of these tubes work on 4 volts and consume a minimum
filament amperage.

CHICAGO SALVAGE STOCK STORE

Mail Orders Filled Promptly

Largest Radio
Store
in America

Amplifying Tubes

$4.25

These tubes, used by the Radio
Corps of America in the Aeri-
ola Grand Receiver, are espe-
cially designed to give efficient
service. The W R 21D is a
super-sensitive detector — a
wonder detector capable of de-
tecting the faintest signals of
distant broadcasting stations.
The W R 21A is an undistort-
ing amplifier and will solve
your problem of volume.

Chicago, Ill.
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Charges Two Sets of B

DOUBLE RECTIFIER CONNECTIONS

Device Saves Second

Half of A. C. Cycle

In using an electrolyti¢c rectifier for
charging B batteries with a toy trans-
former giving a maximum of 29 volts,
only one 12-cell battery can be charged.

WORKSHOP KINKS?
EARN A DOLLAR—

———

HERE are many little kinks
worked out at home that would
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 details, includ-
ing stamped envelope so rejected copy
may be returned. The work must be
entirely original, not copied.
RADIO KINKS DEPARTMENT,
Radio Digest
123 West Madison St., Chicago, IIL

It occurred to me that time could be
saved by charging a second battery with
the other side of the A. C. current cycle
that was not being used. The illustration
shows the connections necessary to make
this circuit.

The same results can be had with one
battery if it were arranged so that it
could be opened between the sixth and
seventh cell. It not only does the work
but seems to be easier on the aluminum
plates.—H. J. Linkins, Springfield, IlL

A. B. C. LESSONS

(Continued from page 11)
electrical pulsations are impressed upon
the primary of a Radio-frequency amplify-
ing transformer. The primary of this
transformer is tuned into resonance by
means of a 5-plate or 3-plate variable
condenser connected directly across the
two primary terminals.

The secondary of the amplifying trans-
former feeds directly into the grid and
filament circuit of the second amplifier
unit. In this tube the oscillations are
again relayed and amplified and finally
impressed across the terminals of a sec-
ond Radio-frequency transformer. If very
sharp tuning is desired, the primary of
this second transformer can also be
shunted by means of a 3-plate variable
condenser. The disadvantage resulting
from such practice, however, is that too
many controls are introduced, and these
make the tuning process too complex.

The secondary of the second Radio fre-
quency transformer then impresses the in-
tensified oscillations upon the grid or
input circuit of the detector tube, and from
the output circuit of the detector tube the
oscillations are further sent through two
stages of audio frequency amplification.
The result is that a loud speaker can be
very effectively operated by means of sig-
nals received from very far distant
stations.

Circuit Simple to Tune

The circuit as just described is really
quite easily constructed and is also rather
simple to tune. It will probably be found
that the most important adjustment in the
tuning process is the condenser connected
across the primary of the first Radio fre-
quency transformer. It-is also advisable
to employ a vernier rheostat for control-
ling the filament current to the detector
tube. The potentiometer P also plays an
important role, for with it the first grid
circuit is biased to the necessary extent.

For the plate circuit of the detector tube
a pressure of from 18 to 221% volts is
necessary, while for the two stages of
audio frequency amplification about 45 or
67 volts will be found very effective. For
the plate circuits of the Radio-frequency,
amplifier units, B-Battery pressure as high
as 90 volts can be used to very good ad-
vantage. Otherwise the circuit contains
nothing extraordinary or of unusual design.

Another condition that will be found to
exist is that the condition of the amplifier
tubes also is an important factor, and
often surprising results can be effected by
merely interchanging two or three of the
tubes. The writer has also found that
with many amplifier tubes the filament
current also enters into the tuning process
in order to obtain not exactly the loudest
but chiefly the clearest signals.

Three Stages of R.F. Amplification

Three stages of Radio-frequency ampli-
fication are employed when an indoor loop
aerial is employed, for with this form of
antenna the amount of energy received
from the incoming oscillations is so small
that considerable amount of amplification
is neccssary before the oscillations are
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sufficiently strong to effectively operate
the detector tube. For this reason three
stages of Radio-frequency amplification
are needed. With a fairly good outdoor
anetnna, however, the third stage is super-
fluous, and involves not only excessive
first cost but also greatly increases the
drain on the A-battery.

The details of construction and opera-
tion of loop aerials will be taken up iun
the next chapter. At present we will mere-
1y consider the receiving circuit that is to
be used in connection with this form of
aerial.

Three Stages of Radio Freguency

An interesting circuit employing three
stages of Radio-frequency amplification,
and one that can be used very effectively
in conjunction with a lop aerial is illus-
trated in Fig. 51. Although the tuner at the
left is shown as employing a variocoupler
(which would be the case with an outdoor
antenna), the same arrangement can be
used with a loop aerial by omitting the
coupler and connecting the terminals of
the loop directly across the points XY.
The reason for this is that the loop con-
tains the necessary amount of inductance
which is otherwise supplied by the coupler.
The only adjustment then needed to throw
the loop circuit into resonance is the tun-
ing condenser C-2. A 23-plate condenser
with a vernier adjustment will generally
be found to be very satisfactory for this
purpose.

The Radio-frequency amplifier units are
very similar to those illustrated in the
previous circuit diagram except that a
third step is employed before the oscilla-
tions finally are impressed upon the input
circuit of the detector tube. The operation
of the entire circuit is in general quite
the same as that of Fig. 50, and the same
suggestions given there also apply to this
circuit. The circuit can also be expanded
somewhat by introducing a variometer in-
to the plate circuit of the detector tube.

Chapter Fifteen

Chapter Fifteen will be devoted to the
subject of loop aerials. The principles of
operation of this type of aerial, as well as
the practical construction of one, will be
set forth in great detail. Those interested
in this form of Radio reception will find
the chapter very interesting and well
worth while reading.

1000—1500 MILES ON
ONE-TUBE - ONE - CONTROL

150—25,000 METERS

Rheostat, Storage Battery, Varioooupler,
Variometer, 3-coill Mounting, Variable In-
duotance, Taps, Dead End Losses or Radio
Frequency. Complete hook-up, ocuts, in-
etructions, everything. Price $1.00. No checks.
Nothing 1eft for you to guess about. Build your own
Receiver and save 50% or more and get better resuits.
Radio Experimental Lab’y, Box 194F, Berkeley, Cal.

CONGRESS
Radio Co.

503 So. State St., Chicago, IIL

FEDERAL HEADSET, 2200 Ohms...... $5.00
VICTOR HEADSET, 2066 Ohms........ 3.45
BRANDES SUPERIOR, 2200 Ohms...... 5.95
BALDWIN “Mica Diaphram’” Units. 4.25
BRACH LIGHTNING ARRESTER..... .95
GREBE TYPE DIALS, 2 and 3 in . 25
Bradleystats ................. .. 1.60

V. T. Composition Socket o . .50
R. B. Crystal Detector.. . 95
Fada Switch Levers..............:. . 25
KLOSNER VERNIER RHEOSTATS.... .95

Piano Hinged, Phonograph Mahogany
Finished Cabinets.

7"x18"—$10.00 value ......cccciieeceane.s $4.75
8”"x10"— 7.56 value ......... tessesesssses 4.00

CRL Vernier Rheostats, $1.50 value
CRL Adjustable Grid Leak.

CRL Rheostats, 75c¢ list...... 45
3 Plate Variable Condensers......... ...$1.00
11 Plate Variable Condensers.. 3
23 Plate Variable Condensers..

43 Plate Variable Condensers........c...

Mail Orders Receive Immediate Attention

EVERYTHING GUARANTEED AS REPRESENTED

Lightning Protection Hook-Ups
There are two instruments used in the
protection of the Radio outfit from light-
ning—the switch and the arrester. If a
switch is to be used, which is the best
means, and a single ground employed for
both aerial and ground, the switch should

TO SET [ e TOSET.

ARRESTER
Z.

|
TO SET.

3.
be of the double pole double throw kind.
If the latter is the case the ground must
be outside of the building. The illustra-
tion shows three hook-ups using switch
and the arrester. One shows a hook-up
for the arrester, one with the switch em-
ploying two grounds and one with one
ground.—Vernon Hagelin, Geneseo, I1l.

The University of Wisconsin Radio sta-

tion had one of the first Radiophone broad-

casting stations in the U. S

Batteries

Rubber Socket Pads
Reduce Tube Noises

By, placing several layers of soft rub«
ber, which can be cut from old inner rubes,
under the tube socket, tube noises can be

PIECES OF
RUBBER
INNER TUBE.

b3

reduced.” Jars are absorbed in this manner
and capacity between the socket and base
i1s reduced.—John F. Dwiggins, Peters-
burg, Pa.

Grounded Wire Causes Trouble

In a certain section of a village owners
of receiving sets were bothered by the
interruption of the service. Various
reasons were given for the trouble. DMany
thought it was the instruments in use.
Finally it was decided to have the local
electric company make an investigation.
The trouble was finally found in a
grounded wire in a lamp near a corner
street. The lamp was one of the new
lighting system just installed. Not all
the trouble comes from static.—H. C. S.

FLEWELLING

ALL PARTS NECESSARY
DEALERS: ATTRACTIVE DISCOUNTS

HUDSON-ROSS

123 W.Madirson $t.Chicago

“MAKE PERFECTION YOUR SELECTION”

We Carry Only STANDARD Advertised Radio E t.
Every Product Sold on a MONEY BACla( EUEEK)N"'}'M‘E.

A $1.25 Voltmeter or Ammeter Given
with Each Purchase of $5, or Over

FREE

VACUUM ' TUBE SETS—Fully Assembled
Bk PN
Tuska Regenerative one-tube set— oe
Armstrong circwlt ........ee...... $ 50.00 $ 24.95
Cutung a.nd ‘Washington Regenera-
tive 3 tube set will recelve over
2,000 miles—Armstrong circuit.... 125.00 59.50
HONEYCOMB COILS
D. I. 25.. 1.54 115
D. L - 154 1.15
D. L. 0o 1.65 1.25
D. L - 1.65 1.25
VIR 5HLTE 60 0000006008000000 0000000 Lol 135
LOUD SPEAKERS
Bristoll Loud Speaker.............. 22.50 18.50
Pathlel 1xlgud Sgea};er. . Made the
well known Pathe Phon Co. 3 .
Woodehom Loud Speaker—ogt?:!Ph perfect %
TECe DH O o e TP e 7.50 6.00
Magnavox Loud Spealer, pewest model 45.00 29.75
Feders!] Phones—2200 Ohms 8.00 6.50
Dictagraph Phone—3000 Ohms. . 12.00 6.50
Potter Precision Phones—2200 Ohms  9.00 5.50
Potter Precision Single Phone—1100
........................ - 450  3.00
Dr Selbt Pbone—Made in Germany
imported by John Firth & Co. One
of the best Phones made......... . 16.00 7.25
Nathaniel Baldwin Pbones—l‘ype . 12,00 10.25
Baldwin Single Phone—Type C 6.00 4.9
SFORMERS
Thordarson Audio Frequency Trans-
forme ......................... 450 3.85
former .
Acmse transformer—tvpe 58g é?g
VARIABLE CONDENSERS
3 Pla.te Vernier Condenser, moulded
1 e Sondonser, moutdod wnds, o 20
23 Fhate Condenser, moided ‘eads, 00 %8
.......................... 3.00 1.50
43 Plate Condenser, moulded ends,
Bl 505000000000088000000000 400 200
anco 23 Plate Variable 'Condenser
Veamtll? aoconcannnnoecnnon 6.60 400
Fra.nco 43 Plaw Variable Condenser
with Vernier ................. 7.70 4.50
CABINETS
Mahogany Cabinet—hinged top 7x10. ..s. 2.35
Mahogany Cabinet—hinged top 7x18, .... 2.95
Mahogany Cabinet—hinged top 7x24. ..., 3.45
H%rdonubber Panele, unbreakable,
mard mibber ikl “wbreiabis T 7 %0
....................... cevs 1.60
unbrea.kable.
Genuine 'Formics Fandis it ay T T 2
cents per square inch,
All Panele 3{AlG inch thlcké - 0
AVE Coupler. . 9, 3
Silk Wound BAKELI'I‘E ano-eTuner 12.00 g.gg
A. B. C. Make—The Best
HONE CONDENSERS
Al] Capam&es Fixed Condensers gnd 3
.............. .30 o
Fmsbma.n Varjable Grid Leak a5 gg
Freshman' Variable Grid Leak and
Condenser combined ............. 1.00 75
PERFECTION PAYS PARCEL POST

FILAMENT RHEOSTATS &t ou
Porcelain  Rh Type—
orcghms eozt,;t—DeForest

Ly I Gooo
Amsco Pm.emlomntexs—seo Ohms Re-

SIStANCe .ueevesnensen.. . 1% 100
Firco J. Open Circuit. W70 .30
Flreo Jacks Closed Circui 85 40

PLUGS
Flat Plugs ............ 1.00 .50
Round Plugs—Bulldog an 1.25 .60
4 TOg. . .o e e T 1.50 1.25
CRYSTAL DETECTORS
Glass enclosed, moisture proof. spring

adjustment, moulded bakelite base,

with tested crystal, perfect design 450 125
Open type—moulded baee (complete]y

assembled) .............. 1.50 .60

DIAL AND KNOB
3 inch Composition Dlal and Knob., 95 «30
3% incb Unbreakable Dial and Knob
4 inch hole............. esseses .00 50
4 inch Composition Dial and Knob—

3% incb Hole.,........... vesseses 125 50
Knob—extra fine qu 00850 0000 95 .30
V T. SOCKETS
Single Sockets—Brass Tubing... 1.00 «40
Double Sockets—Brass Tubing 2.00 .90
Triple Sockets—Brass Tubing . 3.00 1.35

Single Sockets—Alden l\apxet d

moulded condenslte ......eoeeese. 1. 55

W. D. 11 Socket—estra fine quality 1.00 .35
VARIOMETERS

fisher Mahogany—150 to 500 meters 5.00 2.50

Franco_ Mahogany ....... etsesssess  5.00 2.50

Pathe Moulded oonoon 6.00 3.50

Rasen Red Moulded Bakelite Vari-

ometers—Silk Wound ........... 7.00 475
Columbia Black Muu]ded ‘Bakelite

Variometers—Silk Wound. . 5.60 4.30
Ba.,le Bed Moulded Bakelite—the best

............................ 8.00 b5.50
VARIOCOUPLERS ,
"raneo Mahogany—Sitk wound Fibre
10g  Lo. Lol alelele e 500 225
5.00 2.50
5.00 2.50
00 3.50
.................... 850 5.35
Silk Wound 75

5o 2.
HONEYCOMB COIL. MOUNTINGS
Triple Moun.tings with leads—screw

adjustment .........ec0c00000000. .
Double Mounungs with leads—screw o o
adjustment ..........0000000 eeses 350  3.00
Single Mountings ................ 00 55 .40
BATTERIES
EXIDE ‘““A’’ Storage Battery, 6 V., 40
Amperes Hours, Type 3 LXL5.. 17.85 14.00
DE "A" Storage Battery. 6 V. 80
mperes Hours, Type . 2310 19.00
EXID ‘A" Storage Battery 6 V. 120
Amperes Hours Type 3 LXL-13... 3150 25.00
Bright Star ‘“B’* Battery, 221 Vol's 1.75 1.10
Bright Star “B? Battery.......... . 3.00 2.00
Bnght Star “B°** Battery........... 5.00 3.50
22%  Volts, Variable, 5 Positive
VT BEIE 00 on0n0co00000000 0 1.75 1.1¢
Bus Bar Wire (% ft. lengths)....,... eeen .05

PERFECTION RADIO CORPORATION, Dept. R. D., 119 West 23rd St., NEW YORK CITY

[ 4



Aprid ;, 1923

RADIO

DI ERE SHile

How to Make a Multi-Wave Coupler

Meter Range Increased
With New Construction

The multi-wave set shown in the illus-
tration has a range of 180 to 3200 meters.
The construction of the coupler is clcarly
shown. The primary winding is on a 4-
inch tube 4% inches long. The short
wave section is straight wound, with 60
turns of wire, tapped every 10 turns. The
long wave winding is wound the same as
a duo-lateral coil and consists of 400
turns tapped at cvery 25 turns.

The secondary, which acts as a tickler.
is a 3-inch tube, 114 inches long, and is
wound with 4% turns of wire. The set is
equally efficient on long or short waves.
I am obtaining very good results, receiv-
ing from both coasts and also from Can-
ada and Cuba.—Arthur Klinger, Staunton,
1L

Interference of Receiving Sets

1t has been a matter of common experi-
ence that two Radio receiving sets in the
same building or in adjacent buildings
will interfere with each other when tuned
to “listen in" on the same transmitting
station. This is especially true when the
antenna leads or wires run from a common
pole. To reduce this consequent efiect as
much as possible, the antenna wires and
the lead-in should be strung as far as
possible away from any other antenna
system. If possible, the wires should be
strung at right angles to any neighboring
system.

It is surprising that even the scratching
oceasioned by making the necessary fine
adjustments on the crystal detector, will
be audible on adjoining tube receivers,
causing much interference and annoyance.
—P. J. M. Clute, Schenectady, N. Y.

Vertical Loose Coupler

The vertical loose coupler shown in the
illustration has the crystal detector
mounted on the side of the panel, which
is a great convenience. The crystal cup
has a short bolt in the center which slides
back and forth in the slot of the bracket
to one side of the parel. The knob on
the back of the cup serves as a locknut to
hold the crystal cup after the adjustment.

COUPLER AND HOOK-UP DIAGRAM

Another cause of fading and weak sig-
nals is poor aerial insulators. Porcelain
cleats are commonly used on receiving
aerials and serve the purpose very well
until they become corroded or covered by
smoke. Smoke or corrosion is composed
chiefly of carbon which is a very good
conductor of electric waves. The glazed
kind give better results but because of
the fact that only three of the four sides
‘are glazed they will not perform their
duty any great length of time. The aerial
should be stretched very tight so the
capacity between it and the ground can-
not vary in the least and cause your set
to fail to tune in the long distance sta-
tions.

Another cause of fading is the rapid
change in barometric pressure between
the receiving station and the transmitter.
A dense fog between the two stations may
absorb some of the radiated energy.

Testing the Storage Battery

A voltmetere will always indicate the
exact state of charge or discharge of a
storage battery. When making a test of
this sort, it is advisable to use the battery
for a few minutes before taking a voltage

The cat whisker is soldered to the outer [reading to determine its condition. This
", ' G
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end of the switch lever which is turned by
the knob, thus giving a semicircular swing
up and down and lateral adjustments on
the slotted bracket.

To get the proper pressure on the crys-
tal it is only necessary to bend the outer
end of the switch lever up and down.

This is the best detector idea I have
ever tried or seen. I am about 80 miles
from Chicago and I have picked up jazz
and piano music right along.—Lewis Eli-
thorp, Clinton, Wis.

Possible Cure for Fading

The cause of fading has puzzled many
Radio experts for many years but the
U. S. Bureau of Standards-has taken care-
ful observations on this subject and its
possible cure.

In the first place, what is fading? All
persons who have ever ‘“tuned” a receiv-
ing set are aware of the fact that when
the desired station is tuned in perfectly
it sometimes fades away gradually but
more often very suddenly. They then
blame the receiving or sending set, when
the trouble is not with either, and cannot
be “cured” very easily.

If you have this trouble you will notice
that there are large metallic objects near
your aerial such as steel-frame buildings,
windmill towers, trolley wires, telephone
or telegraph wires, and very high soft
wood trees. All these objects absorb the
Wweak waves sent out by the broadcasting
station and send them to the ground in-
stead of to the receiving set. The waves
are not very strong when they leave the
transmitter and any loss through absorb-
tion leaves a small amount of current to
be picked up by your detector tube, and

is accomplished by turning the current on
the tube filaments. This precaution is
necessary, since most storage batteries,
even when almost exhausted will show a
voltage reading of about 2 volts per cell,
if the test is made after the battery has
been standing idle for a time. Readings
of each cell of the battery should be taken.

When recharging a battery after dis-
charge, its state of charge may be easily
determined by connecting the voltmeter
across the terminals of each cell in suc-
cession, while the battery is being charged
at a normal charging rate. A completely
recharged cell should show a voltage read-
ing of 2.5 to 2.7 volts.

REINARTZ CIRCUIT!

New Tltra Circuit Coupler and Diag, $4.75, built to
specifications. page 13. of March 2ith Radio Digest, and
Ruby Mica-Copper-Bakelite mounted Condensers, N. P.
binding posts, .00015. 5 5 Oc.
Reinartz coil,

GOV'T RADIO STORAGE BATTERIES
New Signal Corps Edisou 3 cell type BB-4 $1.50;
gle Cells for W. D.-11 tubes $£1.50; 60 A. H. for W. D.-
11 tubes $35.25: 6 Volts Edison $7.75; Edison *
tery single elements 4c each; double 10c.

FLEWELLING .006 CONDENSERS & PARTS
.006 Bakelite-Ruby Mica-Copper-Cond..and N. P. Bind-
ing Posts, Set (3) $2.30. Variable Leaks 73c, Spider
Coils, green silk on Bakelite $1.75 each.

GENUINE PEANUT TUBES
Wonderful Det. and Amplifier. Smallest tube made
(aeroplane style) 1 V. % amp. 3%” dia. x 2%"” longz.
HI-POWER AMPLIFYING TRANSFORMERS
Best! Loudest! No bum outs. $2.65 with spec’] diagram.

SPECIAL

20 ohm Rheostat for 201-A or W. D.-11 tubes $1.00.
Hi-Power Loud Speaker and Pr. Baldwin Phones $10.50.
Variable Grid Cond., .00025 or .0005 max. 45c. Vernier
attachment for any Var. Cond c. Arm
Super. new 3 tube outfit. Owner sacrificing Write for
compiete list. 1neclude postage with order.

sequently very weak signals.

QUALITY RADiO SHOP, RICHMOND, IND.

A battery that is being used and is com-
pletely discharged will show a reading
of about 1.8 volts. By discharge is meant
that the battery should not be used any
longer until after it has been recharged,
since although the battery will continue
to supply current until the voltage per cell
drops to zero, such procedure will gen-
erally in permanent damage to the bat-
tery.—P. J. M. Clute, Schenectady, N. Y.

Regulation of Filament Current

When the filament current of a vacuum
tube is too high, its life will be materially
shortened. Even a very small excess of
current will reduce the life of the tube
twenty-five per cent.

It is quite unsatisfactory to endeavor
to regulate the current by observing the
brightness of the filament, for while this
is often done, it is quite uncertain, inas-
much as what one person may consider
the proper brightness, another person
would consider either too low or too high.
Although ammeters are sometimes used,
the makers of vacuum tubes announce
that the best results from the tubes are
secured when the filament current is reg-
ulated by using a voltmeter.

If the voltage at which the tube should
be operated is not printed on the tube
itself or on its container, the voltmeter
should be connected across the filament
circuit at the socket, and the rheostat
adjusted so that the voltage reading is as
low as possible at the time the receiver
is giving the loudest reproduction. This
voltage at which the tube will operate
the best should be marked on the base of
the tube for future reference—P. J. M.
Clute, Schenectady, N. Y.
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IMMEDIATE DELIVERY

LITERATURE AND DISCOUNTS
Dealers G\ Rquest

HUDSON:ROSS

123 W.Madison St.Chicago.
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Lengthen Dry Cell Life
By Heat on Gas Range

There are a large number of Radiophans

who have B hattcries made up of two-celi
flashlight battcrics. I use the following
> batteri and

method for renewing tl

have considerable s with it. I’lace

a piece of sheet iron over a flame and put
the batteries on it one or two at a time
and allow them to heat until the wax on
the top bubbles. This is well worth trying
for it will reduce your B battery cost.—
Clyde Hensley, Stockton, Cal.

A three-plate vernier condenser should
be connected in shunt to a larger one and
not in series.

GET STATIONS

You Never Heard Before

If you want real distance and clear signals
you must use the

FRESHMAN

Variable Resistance Leak

The latest and most essential part of an
efficient tube set

.

COMBINED WITH

CONDENSER ,$1 '00

.00025 MFD., MICON

Affords an unbroken .range—Zero to 5
Megohms, Clarifies signals, Lowers fila-
ment current, Eliminates hissing, Increases

battery life.

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

CHAS. FRESHMAN CO., INC.

106 Seventh Avenue New York City

VARIABLE RESISTANCE
LEAK WITHOUT
CONDENSER

COMPLETE

Blue Prints

for the construction of a Flew-
elling Receiving Unit and two
step amplifier.
Instructions for Assembly
Description of apparatus and acces-
sories and details of tuning.
CABINET DIMENSIONS
PANEL LAYOUTS
LIST OF PARTS

Send only money orders—no clxepks
or stamps. Coins at your own risk.

Book Department

Radio Digest

1z W. Madison Street, Chicago, Il
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How to Construct a Flewelling Super Set
Prize Winner in the $100 Flewelling Set Contest

By Lawrence M. Blakey

The First

(Editor's Note—The following article is
he first prize manuscript subwmitted in the
8£100.00 Flewclling Set Contest conducted by

Radio Digest.)

‘ ‘ 7 HILE the world in general may

still be ignorant of the fact that

Major Armstrong developed, a few
years ago, the now famous regenerative
circuit, as used in Radio receiving sets
and which was named after him, it is cer-
tain that the Radio world is well aware of
the fact. The Radio world is also aware
of the fact that this noted inventor later
startled Radio enthusiasts with the an-
nouncement of the development of what
are now known as the “Armstrong Super-

Regenerative” circuits. These proved a
great success for the inventor, but others
of less experience and patience found them
to be practically an absolute failure, each
of the three systems being too critical of
adjustment.

This, however, showed that the audion,
or vacuum tube, could be nrade to perform
wonders, and it only remained for our
friend, Edmund T. Flewelling, of Wake-
field, Mass., to bring out a circuit with
these super-regenerative qualities, minus
the critical disadvantages of the Arm-
strong circuits, and at the same time re-
ducing the number of pieces of apparatus
necessary for such a set.

_It, therefore, is the purpose of this ar-
ticle to describe in a non-technical and
comprehensive manner the design. con-
struction and operation of such a set.

Design

In designing a Radio set of any descrip-
tion, a number of things should be taken
into consideration, a few of which are
listed below. It will be found that most
of these are self-explanatory and no fur-
ther description will be given, as the ob-
ject of this list is simply to get the build-

cl

instruments of this circuit. Briefly, in the
mind of the author, the Flewelling circuit
comes nearcr answering all of these than

advantages, disadvantages and the best
design of each.
Referring to the circuit diagram, we

7

TOP VIEW
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any other that are known to him. It is
true, of course, that this does not answer
all twelve, either, but in the few excep-
tions the design of the assembly will coun-
terbalance the faults in the circuit. For
instance, as will be explained later, the
Flewelling circuit falls down completely in

t H
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er’'s mind directed along the proper chan-
nels in order to better understand what
follows:

List of Reguirements

1. Sensitiveness as a receiver or ca-
pability of picking up distant
stations. =

2. Maximum output from minimnm
input, or a design for efficiency.

3. Simplicity and ease of operation
over the average or reguired
range of wave lengths,

4, Selectivity, making it possible to
receive clearly one of several
stations operating on nearly the
same wave length,

5. Cheapness of construction without
loss in efficiency—accomplished
by the reduction of expensive ap-
paratus.

6. Freedom from body capacity ef-
fects, which is necessary to en-
able accurate tuning.

7. Desigmned for expansion, so that in
the future a more powerful re-
ceiver can be made by means of
additions without alterations.

8. A set capable of being converted
into a portable receiver on de-
sired occasions. %

9. A circuit adaptable to surrounding
conditions, such as available
ground and aerial connections.

Clarity of received sigmals with-
out undue distortion.

Compactness of units (without
crowding, which would reduce
efficient operation, howling, etc.),
thereby saving space and reduc-
ing cost of construction.

Neatness of construction and set
so that it may be presented on
any occasion.

10.

11.

12,

After the prospective builder has read
over this list, he is at a loss as to what
circuit will answer these requirements,
and after picking out his circuit, which
twill be the best method of assembling the

B i
e

coming up to requirement No. 6. In fact,
body effects are very noticeable in this
circuit, due to its extreme sensitiveness
and “super” characteristics. However,
this can be overcome by proper construc-
tion and assembly.

Experiments Made First

Before the actual construction of this
set was.undertaken by the writer, some
experiments with the circuit were per-
formed, in order to better determine the
peculiarities of it and thereby enable bet-
ter assembly of the various parts. As
these may be of general interest to the
reader, a few of the results obtained will
be given at this time.

‘Excellent results were obtained in these
preliminary tests and many undesirable
features found, one of which was the ef-
fect caused by bringing the hands within
a few inches of the wiring in order to
tune the set. It was almost impossible to
put the hands on the condenser knobs
without completely losing a station, and

served to demonstrate the absolute neces- |-

sity of some kind of non-conductor for
this purpose. This is what was meant by
No. 6 in the list of requirements.

Another noticeable requirement was the
necessity of verniers on the two con-
densers. While verniers might be ad-
vantageous if placed on the coupling ad-
justments, they are not necessary if ver-
nier condensers are used, due to the fact
that fine adjustments can be made with
these condenser verniers which will com-
pensate for the rougher- adjustments of
coupling, or the tickler.

Materials and Construction Design

Since this w=as to be a Radio flivver set
and we could not afford an expensive set,
vet desired something more than a crystal
receiver, that would reach out, the writer
decided to build it as cheaply as possible
without lowering the efficiency noticeably
by using inferior apparatus. With this
idea in wview in this article, we will first
take up the various increments which go
to make up the whole set and discuss the

chief disadvantage of these condensers
lies 'in the faect that it is hard to make
good contacts.

Also, unless tightly wrap-

will first take up the variable condensers.
AMuch has been said by various manufac-
turers as to the absolute necessity of hav-
ing a good, reliable condenser. Yhile this
is entirely true, it has led many readers
to believe they must pay enormous sums
for good instruments. Of course, the more
expensive ones are more desirable from a
constructive point due to balancing, ver-
niers, etc., but for the proper functioning
of these instruments, these things are not
essential. The writer used variables which
cost him $1.25 and $1.35 respectively, and
no better results could be desired than
these instruments have produced.

Thile discusing condensers it seems de-
sirable that the various fixed units be ta-
ken up next. When this circuit was first
introduced,
secure condensers of the .006 mfd. size.
These have been placed on the market
recently, however, far the benefit of those
who care to purchase them, and most of
them seem to be excellent for the purpose
for which they are intended.

Mica Condensers Best

It is highly desirable that mica con-
densers be used for this size, but since pa-
per condensers are much cheaper, they
may be used with very good results. The
ped, they have a tendency to pop and

END VIEW

it was almost impossible to-

crackle in the receiver, which is very an-
roying, and at times even throws the set
out of adjustment for some certain sta-
tion. This is due to the variation of the

(Continued on page 15)

LOUD
SPEAKER

FREE

The wonderful
SHELTONE
LOUD
SPEAKER -with
every original

NATH. $3%” High —Beautiiul Rubberized Finish

BALDWIN

Type C Headset Complete
I PERSONALLY test every pair of phones
to "GIVE YOU a headset that has no
:qual. YOU CAN USE HEADSET IN
REGULAR WAY ALSO
My price on these specnal selected
Phyo:es is, postpaid............... $12'00
Cash with Order or C O. D.
WALTER SCOTT, 10 St. Lukes Place, Montchir, N. J.
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81l of the requirecente.

Very truly yours,

329 East 29th Street

F lewelling Says!

““I Congratulate you on the

3 wish to utnnh&gc Tooeips of esmples
of veriadle resietencee thet you sent me laet week for

1 have Ind great diffioulty in sestring
s varishle reeistence faruse in the Ylewelling Cirouit
or eny other redio oircuit for that metter, that wae not
eudjeot t0:changd with changing atmoepherio oonditicms,
even the pencl} merk type being eubjeot to thie oritioiem-
I = glad to foycrt. that the type which you sent me ia
o0 for the cnly type thet I'heve sean or tested thet meote

I.wiah t0 thank you for your kindness in
forwarding these resistancee. I would have no heeitenoy in
Teoomnending the use of these Teeistances in wy circuit or
any other redio pirouit using a verieble recietznce.

é/?’“éi:: =

If you can mot buy same at your
Dealers write to. the Manufacturer

The Arthur Pudlin Engineering Co.

Arthur
Pudlin
Variable
Resistance”.
so far the

only one

that meets

all the
requirements

e

New York, N. Y.
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capacity whlch is caused by the varying
charge placed upon the tinfoil sheets. As
this charge varies, the attraction or re-
pulsion between the plates vary, which in
turn causes a vibration within the con-
denser which rcsults in the variation of
the capacity. This can be overcome to a
great extent by placlng these three con-
densers as shown in the elevation sketch
of the assembied sct. Here the condensers
are mounted In trlangular form on a fiber
support and sccurely held in place by the
six-slded fiber fastening placed on top of
them. This is screwed down tightly enough
that it keeps the tinfoil sheets pressed
firmly against the scparating dielectric,
thereby elimlnating electrleal vibration.
In this manner llttle trouble is experi-
enced.

All other capaclties are indicated on the
circuit diagram and@ may be purchased at
the local dealers.

Variable Resistances

The variabie resistances R, and R, will
be next in the order of the discussion. R;
is not at all critical and is of very low
value, though good results may be ob-
tained over a large range. It seems that
about one-fourth megohm is about right
for thls. This, being non-critical, can
be of the pencil mark or Ink type and is
piaced on the front of the rear panel be-
tween two swltch points, these in turn
passing through the panel and connect-
ing to the .006 mfd. condenser.

R. is rather critical for best results
and 1t is advisable that a variable grid of
some standard make be used. One with a
knob adjustment and not the pencil mark
kind are the ones required. However, one
constructed as follows is giving excellent
results on the set under discussion. It,
too, is mounted on the front of the rear
panel, and may be seen in the photograph,
though the sketch does not show it. This
consists of an india ink mark on the panel,
about 4 Inches long and ¢y inch wide,
placed in semicircular form and varied by
means of a knob and lever arm, the arm
being about 11 inches long. At one end, a
switch point passing through the panel
makes connection with the ink mark, the

. other end being open. This is shunted
across the .00025 mfd. condenser as indi-
cated in the circuit diagram. The exact
value of this depends entirely upon the
make of the tube used, the value of the
high wvoltage or B battery potential, and
the amount of current flowing in the fila-
ment circuit. The value, while rather
large, can be determined only by experi-
ment; therefore the necessity for the vari-
able leak of this character.

The rheostat may be of any reliable
make and need not be a vernier, as hard
tubes are used and the ordinary variation
is fine enough for practically all purposes.

Series-Parallel Switch

It was found advisable in preliminary
tests to use a series-parallel switch for the
first condenser, which gives an added
range in wavelength, and in view of the
fact that this set ‘is built with the idea
t at as longer wave lengths are assigned
(which is sure to be the case in a very
short timie) more capacity will be needed
as larger coils are used. Then by switch-
ing this into tbe parallel position, it is
adding capacity to the other condenser.

Also, as various aerials may be used,
the condenser may be required to function
either as a series or parallel unit. In op-
eration, if the condenser is used in series,
it decreases the natural wave length of the
aerial, therefore_this position should be
used on long aerials. For aerials of the
proper length for the set, the condenser
may be turned to the “out” position, and
for short aerials where longer wave
lengtbs are required and the other con-
denser cannot supply this, the parallel po-
sition is wused, thereby increasing the
wavelength of the antenna circuit.

Eliminating Body Capacity

Since it was absolutely essential that
body capacity effects be eliminated in
some way in order to obtain efficient oper-
ation, it was considered best to use some
kind of insulating rod or handle. In order
to produce a neat-looking set, it became
necessary for these to extend from the
dials and knobs_back through the panel.
This requlred the use of some means for
mounting the instruments farther back, so
it was considered advisable to use a sec-
ond panel, of the same size, fastening
them together in such a way as to make
them self-supporting and independent of
any cabinet mounting. This also increases
accessibility in case of repairs and in the
original construction. The method is clear-
1y shown in the sketches and photographs.

Just how far back this second panel

Eyelets Make Good Bezels

Drill the holes necessary and of a size
to take tbe body part of a shoe eyelet.
Five or seven holes are most generally
used. Procure the eyelets from your local

| SHOE EYELETS
i o g S

| .

i o o

sboemaker of a color to match your panel
—in most cases black. Insert these in the
es with finished part out, or on the

t. This will improve the appearance
r—Lloyd Dearolph, McDonald, Pa.

COMPACT ARRANGEMENT OF SET

»

should be to insure maximum diminution
of capacity effects without being farther
than necessary, was the next question.
Since it was decided to mount the honey-
comb coils on the front panel, the rear
panel need be no farther back than these
coils would be from the hands while work-
ing the verniers, which were placed low on
the panel for this reason. That, therefore,
will be left for the Individual builder to
decide, but should this same layout be
used, this was found to be approximately
3% inches.

A Myers tube was used in this set and
there was found plenty of room on the
front of the back panel to mount the tube,
it being within 11 inches of the panel
when mounted.

Panels and Panel Material

This leads us the choice of the panels
to be used, and it was found that the min-
imum size panel that could be used suc-
cessfully was 6 by 9 inches, and these cost
$1.25 each. Since it is advisable that for-
mica, or some other good panel material,
be used instead of wood, tbis presents
another expense problem, since two of
these are required. A short seéarch, how-
ever, revealed a store that carried regular
formica panels, polished and unpolished,
so two unpolished ones of the right size
were purchased, at a total cost of $1.00.
By using emery cloth and sandpaper, the
panels were grained along tbeir longest
dimension, thus producing the dull finish
now used by a large number of leading
Radio manufacturers today. The panels
were then laid out, drilled and engraved.
As space will not permit, and as the aver-
age builder will probably not care to do
his own engraving, this process will not
be discussed at this time, though with a
little practice almost any one can engrave
their own panels satisfactorily.

The coil mountings are both of the
swivel type, it having been found in the
preliminary tests that a full 180 degree

Carter ““TU-

take two_head sets and all types cord tip ter-
minals. Price $1.50. Write for Bulletin on Car-
ter “HOLD-TITE” Jacks and other products.

CARTER RADIO COMPANY, 209 South State Street, CHICAGO

ALL
Radio Parts

At a Big Saving and Prompt Service. Mail
Your Orders Here; Your Satisfaction
Guaranteed.

$12.00 Nathaniel Baldwin Phones,
Doubi

$7.85
nes 5.95
7.60 Steriing Phones .......... . 4.9
° 5.00 Improved Detector Tubes 2.70
6 1% Voit Tubes, Standard base... 5.80
45.00 Magnavox Loud Speakers...... 26.90
30.00 Music Master Loud Speakers... 27.45
2.00 Grewol Enclosed Crystal De-
tectors .50
1.00 Earla Sockets E55)
1.00 Hydrometers- ... .. .63
High-grade Mouided Variometers..... 4.75
High-grade Mouided Variocouplers... 4.48
Two-Way Phone Piug................. .83

Enciosed Audio Transformer,
8 {0 250000000000000000650000000TTNNIN 3.48

Formica Panels cut to any size, 14"
1% sq. inch, %", 2¢, Ya”—21%c.
SPECIAL PRICES to Dealers

ENGINEERING SERVICE BUREAU

832 Windsor Ave. Chicago, Il

coupling is advantageous in many cases.
The pbotographs illustrate these mount-
ings in place on the front panel.

The coils are two De Forest coils of 50
and 100 turns, the tickler being the larger
of the two. However, after a little experi-

menting, it was found that 85 turns worked’

better, and so the 100-turn coil was re-
duced to this size. o

Another feature in the design of this
set is in constructing it in such a manner
that an amplifier unit may be added, both
audio and Radio frequency, should the
builder ever get that ambitious, and we
are sure many will. This accounts for
the fact that the A and B battery binding
posts are placed at each side of the panel.
At present, only one set on the writer's
panel is in use, no connection having been
made through, for at present no Radio
frequency amplifiers have been developed,
to our knowledge, but that, too, is only a
matter of time.

Most
for the
M?ney

in
Radio

Hand Capacity on Dials
Reduced to a Minimum

When using mectal dials that are not in-
sulated from the shaft, thcy may be used
to advantage in reducing hand capacity.

On the condenser, if used In parallel
with the inductancc or in series with the
ground lead, thc rotating side of the con-
denscr shouid be on the groundcd side.

On thc variocoupier, usc pigtail connce-
tions, but instead of foliowing the ordinary
custom of fastcning wire to the shaft then
pigtail to thc shaft, bore a hole on each
side of the rotor and sink a couple of brass
screws, bring out the wire to these screws
and then pigtail to the scrcws, soldering
the whole to insure perfect connection.
The shaft should now be again pigtailed,
this time to the ground clrcuit.

If the dials are not the metal type, they
may be easily grounded by giving them a
couple of coats of aluminum paint.

On a set thusly shielded, I have found
it impossible to detect the slightest trace
of the annoying ‘“hand capacity effect.”—
E. A. Johnstone, Pocatello, Idaho.

Straight Line Switch Contacts

In building my Radio outfit I had a lot
of trouble in getting a good tight connec-
tion with the regular switch arms. They
were always coming loose, so I finaliy
thought of the method shown in the illus-
tration. Instead of using a switch arm
a slider and a slider rod takes its place.

SLIDER

PANEL
FRONT‘_

|
il

CONTACY POINTS

As the contact points are placed in a
straight line it is very easy to make. I
now have no trouble in loose connections,—
William M. Funk, Phoenixville, Pa,

ALL PARTS NECESSARY
DEALERS: ATTRACTIVE DISCOUNTS

HUDSON:ROSS

123 W.Madison $t.Chicago

“SENIOR” SET

When you buy a Michigan “Senior” Regenerative Receiver
for $125.00 or a “Junior” Receiver for $57.50, you get the
clearest, most satisfactory long distance service that an
equal investment ever brought.

These sets are licensed under Armstrong U.S. Pat. 1,113.149

and pending Letters Pat. No. 807,388. This means that they
represent the highest achievement in Radio Engineering.

Send

for Hlus-
trated
Circular

‘JUNIOR” SET

Factory Branch: 9 South Clinton Street, Chicago, Illinois
H. O. Ragh, Radio Engineer, in charge

GRAND RAPIDS;MICHIGAN
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I About Radio Parts

The Variocoupler

The variocoupler closely resembles the
loose coupler in many respects. In the
loose coupler the primary winding has a
slider for tuning adjustments; in the
variocoupler the adjustments on the pri-
mary are usually controlled by means of
taps and a switch. The taps are numerous
to provide for as much range in adjust-
ment as possible, Occasionally the pri-
mary is furnished with a double contact
switch, one to give rough adjustments,
the other to give finer adjustments, that
is to say, the one has taps perhaps for
every 10 turns, while the other further
subdivides one of these taps with a sep-
arate contact oen each turn. The tuning is
first adjusted on the contacts with 10
turns then is finely adjusted per turn
through the other.

In the loose coupler the inductance ef-
fect is controlled by sliding the secondary
winding in and out of the primary winding
but the variocoupler has no sliding ad-
justment Dbetween the coils; it operates
under a different mechanical adjustment.
In this instance the secondary winding is
rotated about its shaft on the inside of
the end of the primary tube, then the
secondary will receive the full inductive
effect when the cores or insides of the
tubes are in line; in this way the varia-
tions of coupling are controlled.

The current flowing through the pri-
mary creates a magnetic field in the core
of the primary; this magnetic field in turn
induces a current in the secondary but the
strength of this current varies depending
on whether the secondary is receiving the

full benefit of this magnetic field. In
turning the secondary around the number
of lines of magnetic force that flow
through the core of the secondary winding
are decreased, therefore decreasing the
strength of the-induced current.

For short wave work the variocoupler
makes a neat compact unit for panel
mounting while the loose coupler is rather
bulky and not as neatly adapted to this
use. If it is necessary to increase the
sizes for larger wave lengths it will be
found that the loose coupler may be ex-
panded with less difficulty. The vario-
coupler becomes too bulky for practicable
purposes. Of course loading coils may be
added but even here it will be found that
the loose coupler responds more readily
to longer wave lengths,

The Variometer

The variometer as a rule is one of the
persistent curiosities of Radio apparatus.
Most amateurs have not tried to analyze
fully its operation or its theory, yet it is
actually a very simple device. It con-
sists of two coils connected in series, the
one turning inside the other. The same
effect and control of the induction is util-

Batteries

ized as before but instead of two separate
circuits there is only one. The coils of a
variometer should both contain the same
length and size of wire so that the induced
current is the same as the initial current.
The initial current then goes through both
coils but in addition there is the effect of
the induced current in both coils of the

-

series. Note here that we write of the
effect of the induced current! This in-
duced current may add to the initial cur-
rent or it may subtract. If the current
flows through both coils in the same direc-
tion the magnetic fields assist each other
and the self induction of the variometer
is at a maximum. If the inner coil is
rotated so that the current flows through
the coils in opposite directions the mag-
netic fields oppose each other and the self
induction is at a minimum. The self in-
duction of the variometer therefore de-
pends on the relative positions of the
coils; by the rotation of the inner coil a
continuous variation of inductance may be
obtained.

Connecting Headsets

For best results when using more than
one pair of telephone receivers on the
same receiving set, they should have about
the same resistance and should preferably
be of the same type and manufacture. The
pairs of headsets should be connected
in series, similar to the way the two
receivers composing a headset are con-
nected. If two or more sets of receivers
are connected in series the energy deliv-
ered to the output terminals of the re-
ceiving set is divided between the several
sets of receivers, depending upon the vari-
ous resistances of the sets. Thus, it is
apparent that matched headsets are ad-
visable.—~P. J. M. Clute, Schenectady, N. Y.

ADJUSTABLE COIL MOUNTINGS
FOR FLEWELLING CIRCUIT

Triple Coil Mounting................$5.00 List
Double Coil Monntmgs ..... 000000 ... 3.50 List

A patented fea-
ture locks the
coil in place and
prevents the
coil from being
thrown out of
adju stment
once stanon is
tuped in.

Dealers write for
‘ 2
Lm:Fnsedl }!ﬁei ?gslsm special discounts

ASTORLOID MFG. CO., Inc.8/S.Marv '

HERE IT IS

Just What You Have Been Looking For

A VARIABLE RESISTANCE THAT
MOUNTS ON PANEL

WILLARD

WILLARD RADIO COMPANY

4-7-23

Dept. R.D., 291 Broadway, New York City

““The Best for Less’’
REINARTZ CIRCUIT

EVERY PART COMPLETE
1 Reinartz wouvnd coil, 1, tube socket, 1 rheostat, 1 23-plate .0005 MFD variable
condenser, 1 13-plate .00025 MFD variable condenser, 3 inductance swltches, 16
switch po{nts and nuts, 4 switch stops and nuts, 8 binding posts, 2 3” dials, 1 vari-
able grid leak, 1 .002 JMED phone condenser, 23 feet bus bar wire, $10 00
L]

1 high-grade Radion panel and diagram and complete
instructions ..... seersessrerisasasans

FLEWELLING CIRCUIT

EVERY PART CONMPLETE
2 honeycomb cotls, 2-coil mounting, 2 coil plugs, 3 .006 condensers, 1 variable
grid leak, 1 grid leak, 1 23-plate .0005 MFD variable condenser, 1 Vernier rheostat,
1 tube socket, 8 bmdmg Posts, 20 feet bus bar wire, 1 high-grade $ll 00
L]

RADION panel, 1 3” dial and the Radio Digest Booklet on Opera-
tion and Construction of Circmit..........cciceveiuanas NN
TWO STAGE AUDIO FREQUENCY AMPLIFIER
EVERY PART COMPLETE
1 7x9 Panel, 2 Audio X¥requency Transformers (5 to 1 Ratio), 2 Rheostats, 2 V. T,
Sockets, 3 Jacks (Double Circuit), 7 Binding Posts, 1 Variable Resistance Leak,

Necessary Bus Bar Wire. Can be used with either of the above
circuits or any eother receiver.... .

ersesssssessnenesenss

TUNING AND DETECTOR UNIT

and 2 stages of audio-frequency amplification

List Price $35.00 for each unit

Bullt in Mahogany finished cabiuets measurin 7 Tx14 h
Deotector Unit and 7x7x8 inches for Amplifying Unit, inchea for SN

Affords an unusually high rauge of program selectxvxty and local station
be tuned out to secure distant ones. Guaranteed to give excellent resulis?acﬂll?stilg

very best material being used in its construction.
Combination ... $40.00

Spe‘cial Price .. $21.75 per unit

CONDENSERS

3 Plate Varlable; value, $1.75....51.05
13 Plate Variable; value, $2.50. 1.20
23 Plate Variable: value, $3.50. 1.35
43 Plate Variable; value, $4.50.... (.85

13 Plate VERNIER: value, $5.50.. 3.75
23 Plate VERNIER; vafue, $6.00.. 4.00
43 Plate VERNIER? value, $8.50.. 4.25

Rem.arlz Ball Bearing
Coils Inductance
oieg Switch
ounting =
Value, $2.50 Value, 75c;

Special at 30c

$1.75

AUDIO V. T.
FREQUENCY SOCKETS
‘TRANSFORMER 4 Nick?led
. . rass sleeve,
Designed for use with compbaition

W. D. 11 Tubes,
List, $4.50;
Price, $2.75

base; value,
$1.00; special
at 50¢

ALUMINUM LOUD
SPEAKING HORN
Nickel plated, highly pol-
ished; $8.00 list.......$3.75

EXTRA SPECIAL

Telephone 3000 Ohms
Headsets; $9.00 value; re-
duced to .............$3.50

HONEYCOMB COILS

50 turns mounted..$0.95
75 turns mounted.. 1.00
Double Coil Mount-

50 o
WRITIEN 2YR GUAR!
WRITTEN "2  YEAR
|~ GUARANTEE

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

World-Radio-Batteries
6 Volts—80 Amps.,
$12.50

6 Volts—60 Amps,, |6 Volts—100 Amps.,

$10.00 $14.50
6 Volts $ 1 6.00 120 Amps.,

Full Rating Guaranteed
MAIL YOUR ORDER TODAY. 57 discount
for cash, or will ship C. O. D, Subject to in-
gpection. Al orders shipped same day as
received.

WORLD BATTERY COMPANY,

6 Volts—40 Amps.,

$8.50

Patents Pending

PRICE $1.50

Real Radio fans, in the building of their sets, will
more than appreciate this device, which gives them
2 variable resistance whick is adaptable for use in
all Radio hook-ups—in the grid circuit—as amplifier
coupling resistance for both radio and audio fre-
quency—" battery resistances—antenna shunts—
tuned loop circuits—resistance couplers for both
radio and audio frequency, and many other places
in the radio hook-up that the amateurs’ ingenuity
will suggest.
Our complete Parts Bulletin ou request.

DISTRIBUTORS—Some territory open for Uve,
responsible concerns, {

PREMIER ELECTRIC COMPANY

Dept.-K 1219 S. Wabash Av., Chicago, Il

Manufacturers Est. 1905
3802-3810 Ravenswood Ave. Chicago, Il

ings Go0oanaon K
Triple "Coil Mount-
ings ........... 335

EXTRA SPECIAL While They Last

lapp-Eastham—39 Plate Variable Condenser, .001 capack Bakelite
C pgnds. Equipped with 3-in. Dial........ . 00 viaaa.en t.’.-’ ............. $1'95
Clapp-Eastham—5 Plate Variable Condenser, Balkelite ends, Dlal for $1 15
e T A B0 0 000 000 Qo O 0c oo RO000000 .
Clapp-Eastham—39 Plate Variable Condenser, 001" capaclt), Gla
enclosed for table mountings. Precision made. Equipped with 3 $3_95

dinl. Reduced tO........%ae.oc oo lolieloliioleitiotoeetetenelslieltvele e clabas R Raugs

THREE-INCH DlALS— Unbreakable—h at

OUPLER—Cele Condensite and
VARIOCOU ron Unbreakable —heste

Litz Wire Wound Secondary; Value $4i5905 r

Special .....cccceieicneeiiraiiiieeatiineen TWO-INCH DIALS—Same dssngn—fcr rheo-
Pntentmmeter wnh knob stats_and potentlometer; special.......... .25
Jal at ....cccciieea.. RAYMOND VERNIER RHEOSTATS—Value,
Potentmmeter with 2%"” $1.50; special ...c.osescecananannnssansns .95

special at FILAMENT RHEOSTAT—Condensite base;
BEST QUALITY l.IAcKS, a value, $1.10; special at...... olosielolenio o o TRNRIAL
lue, 65c; special at........... ccuccenee . >
‘{)anuble Circuit; value, 90¢; special at.. .45 FILAMENT RHEOSTAT with 2" dial;
i FOTNT INDUGTANCE SWITCH value, $1.50; special at.....cccveiveennne -85
ML P T e O\s awittn Pomts) .. 1.75 TELEPHONE PLUGS . 60
ved by un- FRESHMAN VARIABLE RESISTANCE
L‘ﬁ“ljv;l;lliﬂlzysﬁ ARRE.STERS.M'M.YSOQO LEAK and MICON CONDENSER Combined .75

Every article advertised above is guaranteed both by the manufacturer and by us—Mail
orders filled immediately—transportation PREPAID on all orders of $5.00 or over east
of the Mississippi River. All others include postage.
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Construction of the Ultra Reinartz Receiv

Part III—Tuning Unit Details and Mounting
By H. J. Marx

T is quite obvious that the efficiency of
I the Ultra Relnartz Receiver 1s centered
in the tuning unlt. Because of this its
construction has been analyzed to the full-
est details The parts required for the

mounting of the unit on the panel and also
for the assembly of the rotor of the sec-
ondary circuit are easily made up and in
some cases were seiected from the usual

$i=

shaft is first pulled tight to the support,
with one nut and then locked In piace wlth
a second nut. Considerable carc should
be taken in thls assembly so that the shaft
allgnment will be continuous or the rota-
tion of tho rotor will be eccentric.
- Shaft Bearings

The bearings for the shaft as indicatcd

by the numerais 6 and 7 were taken from

shaft nut can then be turned down in plnco‘
loosely. The same operatlon i{s now re-
peated for the other slde. The shaft nuts
can then be tightencd and the iocknut

added. 1f the spacing collars have set |
screws they should be tightened, as it wiii
prevent them from turning and wearlng
against the rotor tube. It must not be
overiooked that the shafts and rotor are

3

e Eh
IR e

DETAIL VIEW
OF ROTOR.

mlscellaneous coliection of odds and ends
{usuaily called junk) that will accumulate
in the hands of every Radiophan.

Unit Support

The support used for mounting the unit
on the panel is shown as number one in
the iilustrations. Two of the patterns
shown are cut from g-inch sheet brass.
The cutting is best accomplished with a
scroil saw and retouched with a file after-
wards.

The %-inch holes can be drilled
after the bending operation in order to
assure proper locations. In bending the
turns should be made sharp as possible
and at right angles. If the brass is very
hard and brittle, it would be advisable to
heat it to a red heat and then bend it
while hot in order to avoid cracking at the
bend. The lugs on the inside of the circu-
lar segement should be bent down until the
inner face is flush with the curved edge
of the support. That is the reason the
inside edge of each lug is slotted back s
inch as shown, and in this way provides
bending clearance. Do not use sheet iron
or steei for these pieces, due to their re-
action in the magnetic field of the tuning
unit.

Rotor Shafts and Supports

The rotor shafts are supported and fas-
tened to the rotor tube by means of the
two supports indicated and detailed as
number 2 in the illustration. These also
are made of ¢&-inch sheet brass stock,
bent and drilied as indicated. If possible
it is best to siightly curve the lug on each
end of these supports to fit the contour of
the inside of the tubing. Small 6-32 ma-
chine screws and nuts (brass) can be used
to fasten theése to the rotor tube.

The shafts, numbers 3 and 4, are both
of fkx-inch brass rod but the one used
on the panel side is % inch longer to accom-
modate the dial. The end is turned down 3
inch from the end and a 6-32 thread is cut
back to the shoulder. In assembling, the

%MPMIICA

ALz e (mdemsation Product
SHEETS TUBES RODS

RADIO PANELS

POLISHED BLACK FINISH

CUT PERFECTLY SQUARE
TO ANY SIZE

V32" Thick Ya¢ per saINeH
Y16” THICK Y4 <. PER SQ INCH
/32" THICK 1¢ PER SQ INCH
THICK 1/2¢ DER SQ. INCH
THICK 2¢ PER SQ INCH
THICK 2Y2¢ PER SQ. INCH
THICK 4¢ PER SQINeH
THICK 5 Y4% pER SQ INCH
SEND FOR COMPLETE PRICE LIST

PROMPT ATTENTION TO MAIL DRDERS
DEALERS PRICES ON APPLICATION

STARRETT MFG. CO.

519 SOUTH GREEN ST. CHICAGO

BEARINGS

DN N
2\

two switch ievers that were found in the
odds and ends. They had been drilled for
a fg-inch shaft. If the ones on hand hap-
pen to be 14 inch—then %4 inch brass rods
can be substituted for the shafts, The
iength is not very important except on the
panel side. There, any excess can usually
be accounted for by a few strokes of a file.

The spacer coilars indicated by the num-
ber 5 were also found in the odds and ends.
Here likewise it may be necessary to file
off the sides slightly in order to get the
proper thickness. The exact dimensions
cannot be given as they will depend on the
thickness of the flanges on the shaft
bearings.

Asgsembly

The rotor should be assembled in the
tuning unit before the whole is mounted
on the panel. The shaft supports are fas-
tened in the rotor and the bearings are
attached to the large tube. The rotor is
then heid in position inside and the shaft
inserted from the outside, at the same time
slipping the spacing collar in position. The

2000 MILES]

(One Customer’s Record)
Los Angeles every night last
week on a

1-Tube SUPER SET
Complete with Phones, Tube,

Batteries, Aerial, $30. 60

McArthur Electric Co.

500 S. Dearborn, Chicago, Il
ESTABLISHED 12 YEARS

BUYERS OF RADIO MERCHAN-
DISE CAN SEE THE EXHIBITS
OF NEARLY A HUNDRED LEAD-
INCMANUFACTURERS OF
RADIO MERCHANDISE AT THE

Radio Fair

Don’t Miss the
Radio Sensation
of the World

AT THE

Permanent Radio Fair, Inc.
HOTEL IMPERIAL
Broadway and 32nd St., New York

to act as one unit and rotate together. A
poor job wiil mean a ioose rotor and im-
practicaj tuning.

Connections

‘Before the iocking nuts are fastened on
the rotor shafts—the ends of the rotor
winding should first be looped around the
shaft—one end to each shaft. In this way
the two shafts are used to carry the cir-
cuit from the rotor and pigtail connections

are avoided. The end of the grid winding |§

on the unit can be looped under the front
bearing nut before it is tightened down. A
terminal lug can be inserted over the rear
bearing and the grid lead can easily be
soldered to it, when the unit is mounted
into place.

After the tuning unit has been complete-

ly assembled, the panei suppoits can he
attached by means of short 6-32 machine
sScrews and nut Then the iocatlon of the
rotor shaft shouid be checked on the panel.
If satisfactory the unit can be curcd to

the panel with four 15 Inch iong counter-
sunk head 6-32 machine screws.

Tuning Record Simplifies Set

Users of Radiophone receivers wili find
that if they keep a record of tuning ad-
justments from day to day, it wiil help
them in bringing in the same stations on
subsequent occasions. The record con-
sists of a blank with onc duled space for
the station, another coiumn for the ioca-
tion of the station, distance, or mileage
from the receiving station; the wave
length of the station; a column for the
antenna condenser, another for the taps,
one for the tickler and one for the vernier
rheostat, in the order named.

By reference to this record, it will be
a comparatively easy matter to determine
what adjustment is the best for bringing
in any particular station desired. A little
study of the conditions - surrounding a
particular set, such as mef3l roofs or
steel structures near by whether on a
hill or in a hollow and such matters, will
help, with a2 study of the daily chart kept,
to solve many of the difficulties experi-
enced in bringing in a station, and help
to calibrate the receiving set to the ap-
proximate wave length point for any stas
tion.—F. N. Hollingsworth, Boston, Mass.

ALL PARTS NECESSARY

DEALERS: ATTRACTIVE DISCOUNTS

HUDSON-RO3S

123 W.Madison $t.Chicago

2 240

Standeet ™ Head
Scterare roide endorsed by experts. Use them and get
with 2260 Ohms PROFESSIONAL efficiency from your
“d"i?f"mgi‘m’ radio. Federal makes a complete line of

S T kg o

Federal Standard Head Sets are nationally

radio apparatus.
Write for descriptive literature and price.
For sale by leading dealers

Federal Telephone and Telegraph Company

BUFFALO, NEW YORK
Chicago Office—504 Plymouth Bldg., Chicago, Ill.

ncrease

the Receiver’s
Efficiency

The high efficiency, wide dis-
tance-range and perfect clearness
of Federal Standard Head Sets
are the logical result of 22 years’
experience in the making of pre-
cision communication apparatus.

>
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| ADDING R.F. TO CRYSTAL SET
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OLLOWING the plan of alternating
the R. D. diagrams with both simple
and more complicated types of cir-
cuits, the one shown this week illus-
trates a., simple method of adding a
stage of Radio fregency to a crystal de-
tector set. It must be realized that the
crystal detector has the untold advantage
of rectifying the received current with no
distortion. Its weakness lies in the fact
that weak currents are unable to pass
through. If, therefore, a stage of Radio
frequency amplification is added to it,
this primary difficulty is overcome.

In hook up R. D, 79 it is assumed that

F

PLATE BATTERY
the crytal detector circuit uses a vario-
coupler and a 23-plate variable condenser
as the tuning unit. The additlonal parts
then are another condenser, the amplifier
vacuum tube, the socket, the rheostat,
transformer and necessary batteries. The
43-plate or .001 Mfd. variable condenser
is used in series in the antenna circuit.
The one variable condenser tunes the sec-
ondary circuit of the tube. The other
variable condenser tunes the secondary
circuit of the transformer for what may
be called the crystal and phone circuit.
Forty-five to 60 volts can be used in the
Dplate circuit of the ampllfier tube.

Book Reviews

Amateur Radio Call Book. In this book
there will be found a complete list of all
amateur, special amateur and Radiophone
broadcasting stations. Just the book to
have near you when listening in on stations
and new call letters are heard. There is
a large two-color map included, also how
to construct and operate a honeycomb coil.
set, detector and two stage amplifier.
Price, $1.00.

Getting Acquainted With Radio Re-
celvers. By Paul Godley. Describes the
necessary parts. How to put an aerial,
tuning, regeneration, loud speakers, dry
cell tubes, connecting the receiver, opera-
tion, faults and their remedies. Price, 25
cents.

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

Vacuum Tube Receivers, By O. F. Hes-
lar. A book that tells how to make a
simple set. How to make a cabinet. It
includes a 27 by 36-inch layout blue print.
Price, 75 cents.

The Armstrong Super-Regenerative Cir-
cuit. By George J. Eltz, Jr, E. E. This
is a De Luxe edition of this famous cir-
cuit. Profusely illustrated and fully ex-
plained. Fifty-two pages. Price, $1.00.

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

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

know how to made Radiophones. Twelve
full page illustrations and diagrams.
Price, 75c.

Radio for the Amateur. By A. H. Packer
and R. R. Haugh. The underlying prin-
ciples of Radio thoroughly explained in

WE LIVE IN KANSAS

but we receive programs from Atlanta,
Minneapolis, Davenport, Fort Worth, Madi-
son, Los Angeles, Dallas, Kansas City, St.
Louis, Denver and San Antonio on crystal
without batteries. Your crystal set requires
only easy, inexpensive changes. Send
stamp for further information or $1.00 for
copyrighted drawings and instructions.
Everything clearly explained. Satisfaction
guaranteed. LEON LAMBERT, 505 South

slmple language and understandable illus-
trations. This book will teach you how to
construct and operate a receiving set suc-
cessfully, Price, $1.50.

Letters of a Radlo Engineer to His Son.
By John Mills, A series of interesting
letters written to a boy. Xach letter is
full and complete and the most advanced
student can skip over some of the letters
and get just the information he desires.
Price, $2.00. °

Radio Communication. By John Mills.
The fundamental principles and methods
upon which recent developments are based
are emphasized. The vacuum tube is
treated in a simple, fundamental and up-
to-date manner. Present methods and ten-
dencies of the art are explained in a chap-
ter which is non-mathematical. Price, $2.00.

The hook department of the Radio Di-
gest is prepared to semd you any of the
books on Radio published, whether listed
in our Book Review or not. Let us know
what book you want, send us your check
and we will see that the book is mailed fo
you. Postage stamps in payments for
books not accepted. Send money order or
check. Radio Book Department, Radio Di-
gest, 123 W. Madison St., Chicago, Ill.

great help to the Radio amateur.

Radio Parts Made from
Old Storage Batteries

There are many uses for the parts
taken from a storage battery that are a
The
material for constructing the apparatus
which I am going to describe can be
procured for a few cents from a local
garage.

Everyone knows that the sides of a bat-
tery jar can be used for making panels
and dials but what are you going to do
with the remaining part after all four
sides have been cut away? This part has
the form of a box with small pieces sep-
arating it into flve small sectlons. It can
be used to hold several sizes of nails or
screws. A cover for this tray can be
made out of the marrow side of the jar
by fastening it with small hinges. I have
three of these trays made up exactly as
described which I use to hold screws and
nuts of different sizes and threads. You
can even reserve one for your table and
use it for an ash tray. It can be polished
by rubbing the surfaces with oil.

Dials can also be made with these
parts. The knobs that cover the holes
for pouring the electrolite in the jars can
be used for the knobs. These knobs are
hollow so that a screw can be fastened
in one by pouring the melted material of
phonograph records in around the shaft.
The dials are cut out of the sides of a
jar with a fret saw.

Next comes the making of condensers.
The forms for making small phone con-
densers can be easily cut from the narrow
sides of the jar. A grid condenser can be
made by taking 2 pieces of tinfoil 1 inch
wide and 5 inches long, and 3 pieces of
waxed paper 11 inches wide and 6 inches
long. Place a piece of tinfoil between
the pie pieces of paper and wind the whole
on one of the forms mentioned. A bind-
ing post must be placed at each end of
the form in holes which have been drilled
through it so that direct connection to
the tinfoil can be made with thin copper
or tinfoil. This constitutes a good grid
condenser whose capacity is .00025 mfd.
Other capacities can be calculated.—
Eugene Schmidt, Utica, N. Y.

Antenna Pole Roof Support

In erecting a pole for an aeérial on top
of a barn or house it is sometimes neces-
sary to mount it without cutting a hole
in the roof. One way to do this is to use
a % -inch pipe for the base by cutting one
end of the pipe and spreading the parts to

fit the angle of the roof at the ridge. Two
nails may be necessary for anchoring it to
the ridge boards. A pipe reducer can be
used to bring the pipe down to % inch.

An efficient 15 or 20-foot pole can be made
rigid with but one set of guy wires.—
Charles L. Marshall, Atchison, Kan.

If distortion is neted in the amplifier,
this may be overcome by uslng power
tubes which will stand very high bplate
voltages.

A variometer makes a good variocoupler
if the stator is unsoldered fromn the rotor.

Crystal Detector
Attractive Dealers’ Discounts

WERNES AND PATCH

159 North State Street CHICAGO

A Micrometer Rheostat
[ g ,

SPECIFICATIONS
The latest development in Micrometer
Rheostats.
Instantaneous adjustment with one
knob control.
Price $1.50
Jobbers write for discounts
HOWARD RADIO COMPANY
4248 N. Western Ave., Chicago, Ill., U.S.A.
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THE BULL DOG MAST SEAT

Fills a Long Felt Want

If you are detracting from the appearance of your home by using an unsightly mast (a 2x4
or crooked pole), install in its place the only Aerial Mast Seat on the market today. A solid
and substantial base for your Mast, eliminating sagging and swaying, affording permanency
and security. Greater range and more satisfactory results from your receiving set.

ORNAMENTAL .
STRONGLY CONSTRUCTED 5
QUICKLY AND EASILY INSTALLED .
GRIPS YOUR MAST LIKE A VICE
Adjustable to any pitch of roof, either peaked or metal ridge roll type.
Seatfor1 inchMast..................... .o - . $2.00 each
Seatfor1lfinchMast..........................$2.50 each

If your dealer cannot supply you, clip coupon and mail with your remittance to

MAST SEAT MANUFACTURING CO.
119 5th Street S. E., MINNEAPOLIS, MINNESOTA
Jobbers and Distriby!or: Write for Discount

D e W

Volutsia, Wichita, Kansas.

BETTER LOUD SPEAKERS $49.85 I

TRUE CABINET TYPE, like the finest
modern phonographs, with all their beauty 2
and perfect tone, Makes your two-step set a real ENTER- §
TAINER for family and friends. SPIROLA DUPLEX uses any
headset. SPIROLA SIMPLEX uses Baldwin or other unit.
Either type, black with nickeled fittings, $3.85; mahogany finish
with bronzed throat, $4.85.
At dealers or postpaid (C. D.
L. H. DONNELL MFG, COMPANY,

RNINA

Absolutely guaranteed.
Box %70, ANN ARBOR. MICH.

if preferred).
Dept. D,

Listening across the continent—New York to California

ORIGINAL BLUE PRINTS

of the Famous MAWHINNEY RECEIVING APPARATUS

A series of 7 blue prints giving in full detail all the necessary infor-

mation, specifications, and method of construction, and assembling

of the MAWHINNEY RECEIVING Apparatus. This is the 5-tube
. — - receiving set that startled the Radio world by picking
i up 5 stations on the Pacific Coast with only a fire
escape as an aerial. The blue prints tell you in a
very simple and clear manner just how to construct
a duplicate of Mawhinney’s trans-
continental receiving set.

L e

MAST SEAT MFG. COMPANY, 119 Fifth St. S, E., Mi
Gentlemen: Enclosed is $..0veees

9.
P »

Send me Mast Seats to cover remittance.

Mi

If your dealer cannot supply
you—Send $2.00 for complete
set of prints.

A. S. MAWHINNEY

801 RIVERSIDE DRIVE
Dept. 30 New York

I T E0000000008000000000000CEAB0EERB0000000000HE00I05a0 06050

AdAresSovesecssoessrsscnanssecs:sssosssness

Check, Money Order or Bank Draft
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Questions and Answers

Loop Aerial

2784) EDC, Tecumseh, Neb.

Wrote you some timc ago concerning
some information on the Rcflex circuit
shown in the January 6 number of Radio
Digcest. Have my set completed now,
but so far have had but iittle iuck with
it. I am inciosing bookgup, which while
altered considerabiy In appearance, is ex-
actly in cvery way the same as the -one
printed in the January 6 issue. Would you
be so kind as to chiec¢k. over the hook-up?
I have used the best materials obtainable
here In my outtit aml am very anxious to
make it “work” on a loop. Pow large and
how many turns of wire on loop for the re-
ception of broadcasts on 485 meters or
iess? The plate voltage? Are the fixed
condensers of the proper capacities? Are
they properiy placed?

A.—Noting your difficulties in operation
of Reflex circuit appearing In Radio Di-
gest and sketch submitted wlll advlse
that so executed it should function with
satisfactory resuits, your experience to
the contrary. It is impossible to deter-
mine where your trouble lies without a
personal inspection of set. Some slight
discrepancy is acting as a deterrent and
when remedied will remove your trouble.

For loop aeriai use eight turns of No. 18
wire on a 3-foot square frame. This
should be effective.

Use about forty-five volts on the plate.

Fixed condensers as indicated are of
right capacity and properly placed.

Three-Tube Reflex
(2815) WHP, Brooklyn, N. Y.

In the Radio Digest of January 27
you pubiished an artciie on Reflex cir-
cuits under the heading of “The By-Pass
Condenser in the Reflex Circuit;” also
three different hook-ups.

As I have used a two-tube Reflex circuit
published by you for some time with the
finest of results, I decided to build the
three-tube and crystal-detector circuit
with jacks as published by you in Figure
3 in the above issue, but I cannot under-
stand how these jacks work as you have
them in your drawing. I can see where
the first A.F. jack might work all right,
but where are the connections for the sec-
ond jack? When the plug is inserted and
the body of the jack having no connection,

PHANTOM-CIRCUIT

Build Your Own. This marvel of mystery, using no
loop, no ferial and no ground. hrings in music in-
stead of interference. We have heard stations 950
miles distant on one tuhe. By using WD-11 tube
set can be entirely self contained.
build from our instructions., use your own spare
parts, nothing complicated lke radio frequency or
seper regenerative. Only one tuning control. Com-
D ete instructions, with hookup and photo of circuit
mailed to yon for 60 cents. Stamps accepted.

Very easy to

there is but one connection for the plug.
Should the body of this jack be connected
up as tho first jack?

1 have built this set, but I do not get
any difference in volume bctween the first
and sccond jack, although the volume ls
good and very ciear it is not enough iouder
than my two-tube Reflex to warrant us-
ing the extra lamp, and I do not think it
works as well on my ioop aerial as my
old set. )

Being unable to get a 10 milhenry choke
coil I used a five hundred-turn honeycomb
coil, and in place of the 50,000-ohim re-
sistance I got the smalilest I could, which
was one-tenth of a megohm. Perhaps
these values being wrong have upset the
whole works.

I would be pleased if you would expiain
the operation of the jacks as you have
them drawn In this circuit and would
like to have you give me any other Infor-
mation that would enable me to get out
of my trouble, and 1If you have a blue-
print of this circuit kindly mail me one
and I wlil send you a check for same and
also for your trouble.

A.—Answering your inquiry wlth refer-
ence to three-tube Reflex circuit appear-
ing in Radio Digest, will advise that
in the connection of the jacks the prong
which is connected to positlve B and the
.002 condenser should be connected to the
body of jack. Diagram is missing in that
detail.

It 1s not our belief that the substitution
of appartus differing from specifications
wili affect functioning of the circuit ma-
terially.

Connection of jacks described should
afford sufficient volume.

TWO SUPERSENSITIVE CIRCUITS

(Both Copyrighted)

My Highly Improved Reinartz brings in all impor-
tant stations on both coasts and Mexican border,
loud, clear and without distortion. We dance to
music from Atlanta received on one loud Baldwin
unit. Build one of these wonderful sets from my
blueprints and specifications, price 50c, or with a
perfect and complete douhle wound spiderweh coil,
$3.00 hy mail. No other windings used. Photo of
my set on a glass panel with every order.

This copyrighted circuit is the most successful of
any Reinartz modification yet produced. and is imi-
tated the most. Thousands are in use.

My W. D. Il Circuit is especially designed for use
with the ‘“Pickle’’ tuhe and hrings out the full value
of that little tube as no other circuit can. Stations
1000 miles away come in clearly on one tube. This
set 1s small, complete, portahle. For the man who
wishes the highest efficiency, this is the set-to buiid.
Price of hlueprint and specifications. 50c. or with
complete and perfect windings, $3.00. Photo of set
with every order.

Either set is easy to build, easy to operate. Every-
thing clearly shown.

These bigh quality silk insulated coils are machine
wound on fiher forms. I wind coils to your specifi-
cations in lots of 100 or more. . Write for prices.

S. A. TWITCHELL
1925 Western Ave. Minneapolis, Minn,

VESCO RADIO SHOP. Box D-704. Vacaville, Calif.

1

\

A Kellogg No. 501
A Kellogg No. 605
A Kellogg No.

A Kellogg No. 505
A Kellogg No. S0O3
A Kellogg No. 609
A Kellogg Ne. 502
A Kellogg No. 69A
: Kellogg Ne., 501
A and B batteriea
A Detector tubde

Parst — It is easy
Ple te operate.

results.

Switchboard and :gg
ufactured high g

for the past 285 years.

Fifth,—
GUARANTEED

- MemoPad :

What I will need to make a good tube set

2 tube socket

Kellogg switch and switch points

Second — It is built of the haghest
grade material to give the best possible

Third — It is electiricelly and mechan=

ically correot and will last a life time,
Fourth — It is byilt by the Kellogg

by the mamciSotarer. . T

“Use, is the test.”

variocoupler
variable condenser

miniature condenser
msounting

radio resistance
dial ]

head set -
rheostat

and cabinet

to install and sin-

Co., who have

lopl':ono oquip-o?

L/

WD-11 Not Suitable
(2666) WJC, Johnstown, ’a.

1 am now intercsted in the Reflex cir-
cuits published in Deccmber 30, January
6 and Junlxury 20, 1923, and your answecers
to a fow questions wiil be much appreci-
ated. Is the tube WD-11 suitablc in Re-
flex? With an outdoor aeriai which is
best, logseé coupier, variocoupler or H. C.
coils? How to connect up this aerial cir-
cuit In that casé? Can another tube be
used Instead of crystai? If a crystal ls
better is there a type that will kcep its
adjustment? <Can a potentiometer be uscd
on a 1% volt cell?

A.—Referring to Reflex circuit appear-
ing in December 23 issuc, will advise that
a WD-11 tube is not suited to this type of
receiver,

Usé a variocoupier with the out-of-door
aerial. Manner of connecting antenna is
shown in the diagrams.

It is necessary to use a crystal detector
in Reflex circuit and it cannot be repiaced
with a tube, as suggested. Dutec or Mil-
lion Point detectors should not lose their
adjustment.

A potentiometer can be used on a 1%
volt cell.

Reflex Apparatus

(2597) LGG, Philadelphia, Pa.
In the diagram No. 1 calling for two
tubes, two A. F. transformers, two R. F.
transformers and a crystal detector, what

apparatus did you find to work the best?

Ratio of Radio transformers and@ make?
Ratio of audio transformers and makc?
Type of tubes?  (Have on hand U. V, 200-
201). Dielectrie in flxed condensors mica
or papcr? In circuit No. 2 what is the
figh, variable resistance of 600 to 2,000
ohms used in plate circuit?
. A—Answering your inquiries with recf-
erence to Reflcx circuit appearing in
Radio Dlgest will advise that any stand-
ard apparatus of rugged constructlon wiil
serve cifectively.

Transformers shouid be of three¢ or four
to one ratio.

U.V. 201 tube is highly desirable.
tubes are used.

Use mica dielectric in condenscrs.

A graphite variable reslstance of six
hundred to two thousand ohms is indicated
for plate circuit.

Wireless Operators Wanted

Investigate the opportunitics offered through tak-
ing either our RESIDENCE or HOME STUDY
COURSE of radlo instruction. Conducted by the
RADIO CORPORATION OF AMERICA—no new
operators accepted by the Eastern Dlvision of that
corporation other than our gracduates,

Write for complete information,

RADIO INSTITUTE OF AMERICA

(Formerly Marconi lnstitute)
328 A Broadway New York City

Hard

THE POST SO

Delicate Soldering

Platinum Heating Unit—Interchangeable Tips—Universal Current
(Large and Small)

Both the manufacturers’ and ama-
teurs’ problems on ali fine work
are readily solved by the instru-
ment constructed for this par-"
ticular purpose.

LDERING IRON

Awarded Certificate of Exceilency,

ONE-HALF

From your Dealer, or write

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

DT
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N. Y. Evening Mail Radio Institute
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VOLUMES TWO AND THREE

Now Ready for Delivery. Parcel Post
Prepaid, Each Only.
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fimitad strictly te thoss readers
for u year.

Y One year subscription to Radio Digest
and both bound volumes 2 and 3......
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Simple Instructien Articles.
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Rosalie De-

neve, of New

York, on one of

the largest re-
productions of a

Radio set ever put

on exhibition. It was

a big feature at the re-
cent Radio show, Hotel
Pennsylvania, New York
©U. &U.

Photo shows Miss
Gladys Ward try-
ing out the new-
est type of Super-
Regenerative Ra-
dio set at the Ho-
tel Imperial, N. Y.
This set has
caused much fa-
vorable comment
and praise from
Radiophans

©K. &H.

PN
Scouts Allan ¥
Burtchell,Fred
Frick and Phil-
ip Liflander get-
ting into touch
with “headquar-
ters”’ while
spending a re=
cent week-end
at Kanohwahke
Lakes in the
Palisades Inter-
state Park
©XKnickerbocker

Lester Picker, invalid for life,
due to a fall from his aerial
mast, operates his station,
6AJH, from the bedside

) ©P. &A.




