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ETHER AND MOVIES
 GIVE FOREST FIRE

'COMBINATION NEW DEPAR.
TURE IN SCREEN SHOWS

Th'eéfér'_Piéks' Up  Sound Effects of
Flames to Accompany
Picture

. (Special to RADIO DIGEST)
NEWARK, N. J.—Radio audiences have

had a chance at a forest fire in full

“blast.” This demonstration markeqd the

orening not only of the new Radio brbad—l

CGasting station of Bamberger & Co., WOR,
but th&beginning of the new Radio time
schedule.for the second Radio distriect.
Aside from this jt was g departure in
moving picture exhibitions. It was one of
the first times Radio has been synchro-
nized with motion pictures, and brought
to- the attention of the people a timely
warning. on the Subject of -forest fires.
Albert Britt read an interesting paper
on the subject of the use of Radio in the
detection and control of forest fires, Fol-

lowing the lecture there was broadcast
from the station, for the period of a min-
ute, the sound effects of a roaring forest
fire. ) ’ T
A receiving apparatus with loud speaker
attachments, installed in the Central
Theatre, picked up the forest fire program
and synchronized it with the flashes and

scenic effects of the picture “The Storm” |-

45 they were thrown on the screen. -

. The station’is in charge of the oniv |}
woman broadcaster in the United States, |

| HONDURAS PLANT TO
SEND LUCKY DRAWS?

T_EGUCIGALPA, "HONDURAS. —

Miss Jessie Koewing.

) . About $300,000. is being .spent on
) a contract for the construction of

a station near Tegucigalpa, in the Re-
public of Honduras, Operations will
not commence before October, by which
time it .is expected -thé-station will be
" in working order, with two towers 458

- féet in hgight. - -

Musical Auto Entertains

Louisville Street Crowds

LOUISVILLE, KY.—One of the latest
developments in Louisville is a musical

auto with an aerial strung above the top.
‘'of the ‘machine and a receiving set with
Ioud: speaker attachedqd, suspended inside,,

V. H. Nordman and W. R. Cummings, 614
West Oak St., Louisville, who are re-
sponsible for the musical auto, seemingly
have a good time parading the city streets,

| and stopping at some pomt every now and

then to entertain the passing throng with
concerts. from station WHAS, o

Thousands Throng South’s
Initial Radio Exhibition

BIRMINGHAM, ALA.—Thousands of

visitors were- attracted last week to the|

first Radio show of the south which was
held jointly by electrical concerns and
newspapers here. = Skill of local amateurs
demonstrated at the exhibition was sur-
prising. . Every conceivable type of Radio
outfit from a tiny set no larger than a
thimble to the most powerful apparatus
was entered. More than a scoré of prizes
were awarded. The first prize was award-

ed to Walter E, Bare, of this city.

! . . P -
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RAINS
NO ENGINEER

Big Ff‘eight Tr_c_ziﬁ Started

e - e

Ether Sign’eT from.  Sation” KT
Sends Heavy Laden Carrier
on Long Journey

(Special to RADIO DIGEST)
EAST PITTSBURGH, PA. — In the
presence of ‘an assemblage of business
leaders the International Trade Special
carrying 33 ‘cars of equipment for the elee.
trifieation of the Chilean State Railways,
was started .this- week by Radio from the
East Pittsburgh works .of the Westing-
house Electric & Manufacturing Company,

"This is the first time in history that sucli
a feat has been accomplished and it por-
tends the tremendous possibilities for the
use of Radio in railroad work.

The International Trade Special was
.started on its long journey when E. M.
"Herr, president of the Westinghouse Com-
pany, closed a’ switeh on a pole near the

(Continued on page 2)

STARVING ENGINEERS
-BUSY ON RADIO WORK

NEW YORK.—Radio ig proving ef-

fective in lessening unemploy-

ment in many ways. Chief’
among them is the direct employment
of engineers and technicians in the pro-
duction and operation of Radio sets and
équipment. Profitable employment has
been found since ‘January 1ist. for 900

engineers by one engineering society,

AT THROTTLE
~ INTEST RUN
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RADIO TO RUN TRAINS
(Continued from page 1)

railroad track on which the train was
standing. 'The closing of this switch
closed the Radio electrical circuits and
this reacted on the circuits in the loco
motive, releasing the controller.
Engineer Takes Charge

The release of the controller by Radio
then started .‘he International Trade
Special and marked an event unparalleled
in history and engineering. After the
train was put in motion by the Radio re-
lay arrangement, a locomotive engineer
who was sitting in the cab, in accordance
‘with the requirements of the Interstate
Commerce Commission, took charge of the
train, '

The assembled guests, although expect-
ing to witness an unprecedented event,
were amazed by the facility with which
the locomotive was started, and, for a
moment, stood silently in wonderment at
the feat., Then they started cheering and
continued cheering until the long .train
had left the plant.

The shipment, which was the largest
single consignment of electrical apparatus
for railroad electrification ever made in
the world, was the second complete train
of railway electrification equipment to be
sent to Chile in the partial fulfillment of
a $7,000,000 contract to electrify the
Chilean State Railways.

Attended by Notables

Following quickly upon the shipment
of the first consignment of apparatus a
few weeks ago, the departure of thé Inter-
national Trade Special was attended by

- appropriate ceremonies participated in by
representatives of the Pittsburgh Chamber
of Commerce and other business associa-
tions as well as by leaders in the munici-
pal, banking, industrial and newspaper life
of the Pittsburgh district. The departure
of the long train, bearing the largest con-
signment of apparatus for electrification
purposes ever shipped by an American firm
to a foreign country, was heralded by the
assemblage as another evidence of the re-
turn of a state of normalcy in the busi-
ness world and an omen of an early return
to prosperity. ,

The train, consisting of 83 ecars and
measuring more than 1,300 feet, or a quar-
ter of a mile in length, carried equipment
valued at approximately $750,000.

'Will-Equip Five Sub-Stations

s wwwipatent; shipped in this consign-
ment included £9x 2,000 kilowatt motor
generator sets for installation in three
sub-stations under construction at Vina
del Mar, San Pedro and Llai Llai; trans-
formers, switching equipment for three
complete sub-stations, 15 lightning ar-
resters, three switchboards of 20 panels
each and 44 circuit breakers. The equip-
ment shipped this week completes all ap-
paratus for the five sub-stations, the ap-
paratus .for the two sub-stations situated
at Rangue and Quilicura having Dbeen
shipped with the first consignment several
weeks ago.

The total shipping weight of the equip-
ment was about 2,400,000 pounds, and
represented one of the heaviest shipments
ever sent out of the large plant at East
Pittsburgh.

Will Travel Six Weeks

The equipment will be more than six
weeks in continuous travel by land and
sea before it reaches its destination. Upon
leaving Bast Pittsburgh, the train pro-
ceeded direct to the Eddystone plant of
the Baldwin Locomotive Works at South
Philadelphia, from which point it will pro-

ceed by boat through the Panama Canal |

to Valparaiso, Chile. From this point it
will be distributed to the three sub-sta-

Eons at Vina del Mar, San Pedro and Llai
lai.

The .shipment of locomotives for the
electrification of the Chilean State Rail-
ways will commence shortly. There are
39 locomotives in the $7,000,000 order,
~which was the largest single order for
railroad electrification purposes ever
prlaced with any one firm.

River to Furnish Power

The waters- of the Rio Colorado will be
utilized in the generation of.the power to

| ways,

E. president of the Westinghouse

M. Herr, 0
Company, turning the switch that for the first
time set a train in motion by Radio

be furnished to the Chilean State Rail-
the initial electrification of which
will include 144 miles of track, 116 miles
from Valparaiso to Santiago and 28 miles
from Las Vegas to Los Andes. The sta-
tion generating the power for the electri-
fication will have three 8,125 kilovolt-
ampere generators and the 110,000-volt
power will be transmitted 37 miles to San-
tiago, where it will be connected with the
system fed by the Florida Hydro-Electric
Station and the Mapocho Steam Station,
both of which have been operating for
several years.

The five sub-stations, which will dis-
tribute the power supply, are designed to
handle a train movement approximately
50 per cent greater than that eéxisting in
1917 with steam operation and with an
ultimate provision for tripling the 1917
demand, if necessary. Each sub-station
will contain 2,000-kilowatt, 3,000-volt, &:-
rect current generator sets, transformers
and switching equipment and each 2,000-
kilowatt motor generator is designed to
withstand a 200 per cent overload.

BIG MODEL RECEIVERS
FOR AIR MAIL PLANES

Manufacturers Experiment to Meet
Probable -Demand

. (Special to. RADIO DIGERST) .

WASHINGTON. — Commercial compa-
nies are working out model receiving and
sending Radio sets for air mail planes.
The requirements for Radio equipment for
air mail planes are not met by any sets
now available so special experiments are
being made to develop a set.

Economy of space and weight are the
first demands for air mail Radio equip-
ment. The transmitter must have a
radius of about 200 miles and will use only
one wave length, The Post Office De-
partment is interested in the immediate
development of Radio equipment suitable
to its needs because of the necessity for
constant communication in case night fly-
.ing becomes an actuality.

Uses Radio in Campaign
for “Careful Crossing”

TACOMA, WASH.—Radio is: being used

by the American Railway Association to
further its “careful crossing” campaign,
according to D. G. Black, district agent of
the Great Northern, who is co-operating
in spreading the gospel of careful cross-
‘ing of railroad tracks.
. The latest publicity for the careful
crossing campaign was given by Presi-
dent J. E. Gorman of the Chicago, Rock
Island & XPacific railroad, who told his
Radio audience some of the facts that
‘have led to the campaign. The appeal
was made to the drivers of automobiles
and of teams and to pedestrians to do
their part in avoiding crossing accidents.
The help of railroad engineers, firemen
and crossing flagmen is promised,

®*  from

‘KHJ—600—Wm. F. Plaine, Lakeview, Ore.

With a special receiving apparatus in the locomotive cab,
set to pick up only special code signals broadcast

Trade Special of 33 cars was started by

3
RECEIVIN - (e @RDS?

WATCH ’EmM 7"~ .,

HE race continues! Amateurs who
are able to BEAT THE RECORDS
listed “below, or who can claim dis-
tance receiving records (100 miles or
better) for stations not listed below, |
but which are given in the broadcast--
ing directory, need only send in their.
records to be listed along with their;
names. - : ;
One condition exists. XEvery record
aspirant MUST GIVE the NUMBER
OF MILES represented by the record,
if his letter is to be considered. Other-
wise it will be thrown out.
" Records to date are given below.
—DBroadecast Editor.

_—

Station, Briles Record, and By Whom
Heard

AG1—T720—R. C. Bryant, Clarkston, Wash.
CFCA—250—S. W. Farmer, Buffalo, N. Y.

CHBC—420—A. West, Junction City, Wash.
CHXC—150—S. W. Farmer, Buftalo, N. Y.
‘W. Hutchinson, Santhey,

f . Dahlgren, Rice Lake, Wis,
CKCE-—450—N. Theobald, Attleboro, Mass.
DD5—1,265—C. D. Mason, Cleveland, O.
DN4—375—1. M. Hart, Prosser, Nebr.
DX4—1,000—D. McQuaid, Vacaville, Cal.
KDAF—560—S. W. Wilkinson, Knoxville,
Tenn.
KDN—1,655—E. Dahlgren, Rice Lake, Wis.
KDKA—1,1756—Wm. J. Lee, Jacksonville,
IMla.
KDOW—3,600—F'. Nicholas, Faston, Pa.
KDYQ—2,250—C. M. Rice, Jr., Worcester,
Mass.
KDYS8—1,000—D. McQuaid, Vacaville, Cal.
KDZH—635—A. West, Junction City, Wash.
KDZI—145—A. West, Junction City,
Wash.
KDZR-—260—G, Whisman, Spokane, Wash.
KFAC—b500—D. McQuaid, Vacaville, Cal.
KFAD—800—D. McQuaid, Vacaville, Cal,
KFC—1,660—C. R. Williams, Janesville,

Wis. -
KFJI—500—D. McQuaid, Vacaville, Cal.
KFU—760—D, Lombard, Malden, Wash.
KFV—600—D. McQuaid, Vacaville, Cal.
KFZ—335—A. West, Junction City, Wash.
KGB—250—D. L.ombard, Malden, Wash.
KGC—660—A. West, Junction City, Wash.
KGW—270—Wm. F, Plaine, Lakeview,

Ore.
KGY—265—D. Lombard, Malden, Wash.
KHB—650—E. A. Rose, Two Harbors,
Minn.

KHQ—2,400—C., M. Rice Jr.,
Mass.
KIZ—780—G. Whisman, Spokane, Wash.
KJJ—T740—R. C. Bryant, Clarkston, Wash,
KJR—290—D. Lombard, Malden, Wash.
KJS—600—Wm. F. Plaine, Lakeview, Ore.
KLP—2,125—W. G. Mann, London, Ont.,
KLZ—1,600—E. K. Kitts, Bluefield, .

Va.
KMC—190—D. Wolfe, San Jose, Cal.

Worcester,

KNJ—1,150—N. M. Holmes, Chippewa
Lake, O.

KNT—1,800—X. K. Hartenbower, La Salle.
Canada. -

KOB—1,550—C. M. Rice Jr.,, Worcester,

Mass.
KQV—100—D. Ploesser, Canton, O.
KQW—1,725—W. E, Long, Sterling, T11,
KSD—1,000—F. S. C€ates, Jacksonville,

Fla.
KU0O—3,000—C. M.

Mass,
KUY—610—Wm. F. Plaine, Lakeview, Ore,
KVQ—650—R. C. Bryant, Clarkston, Wash.
KWG—1,800—C. G. Munns, Hoisington,

Kan. - .
KWH—600—Wm. ¥. Plaine, Lakeview,
re.
KXD—120—J. J. Beales, Jr.,, San Anselmo,
Cal.

KYE—T710—Wm. F. Plaine, Lakeview, Ore.
KYG—550—D. McQuaid, Vacaville, Cal.

KYI—500—Wm. F. Plaine, Lakeview, Ore,
KYJ—1,300—H. Wantuck, Fayetteville,

Ark.

KYW—2,200—J. J. Beales, Jr., San An-
selmo, Cal.

KZC—850—J. J. Beales, Jr., San Ansélmo,

Cal.
KZM—700—D. Lombard, Malden, Wash.
KZN—1,875—C. M. Rice Jr., Worcester,

Mass, -
KZV-—380—Wm. F, Paine, Lakeview, Ore.
KZY—2,600-——A. Galloway, Jr., Grand
Rapids, Mich. ,
NOF—745—D. R. Bartsch, Galena, TII.
WAAB—630—Radio  Installation Service,
W%AF—MB—S. W, Wilkinson, Knoxville,
enn. -
WAAK—300—C. M. Rice Jr., Worcester,]
Mass. /
WAAH-—~220—D. R. Bartsch, Galena, Il.
WAAJT—690—A, . Taylor, Coldwater,
Mich.
WAAL—600—E.
WAAP—500—R.,

Rice Jr., Worcester,

Amos, Chetopa, Kan.
Booth, St. Louis, Mo.
Eureka, Kan.

W%AQ—«lOO‘H. S. Rahiser, Pittsburgh,
a.

W%AW—RQO—E. Dahlgren, Rice Lake,

is.

WAAY—370—H.
Wis.

WAAZ—1,150—Warren & Ogg, Fergus,
Ont., Can,

WAH—175—D. Keigley, Miami, Okla.
. (Continued on page 6)

E. Jameson, Milwaukee,

KDKA, Pittsburgh, the JInternational «

ether waves on its long journey to
. Valparaiso, Chile

|
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MARKET NEWS T0
DOWN EAST FARMS

NEW ENGLAND GETS RE-
PORTS FOR FIRST TIME -

Increased Demands by Farmers Fotces:

Arrangements for Broadcasts
from WGI

(Special to RADIO DIGEST)

MEDFORD HILLSIDE, MASS.—Due to
the growing demand in Massachusetts and
neighboring states, arrangements have
been made to broadcast daily by Radio
from the Amrad station, WGI, market re-
ports for the benefit of the farm districts
of New England.
light saving time, a comprehensive report
of conditions existing in the Boston farm
produce market will be broadcast, the re-
port including information as to local
market supply and demand, and market
tendencies. It is expected that the infor-
mation will be of great value to truck
farmers in districts around Boston as well
as farmers In outlying farm districts who
have perishable produce that can be
rushed to Boston markets,

. At 6 p. m. a more comprehensive report
will be given covering the situation in
meat, livestock at the Brighton market,
wholesale fruit and vegetables, dairy and
poultry products. The afternoon report
will include Edgemere passings, which is
a resume of produce going through Edge-
mere en route to Boston and gives an

estimate of what the next day’s market |-

supply will consist. Both reports are
furnished by the state division of markets,
state department of agriculture. The six
o'clock broadcast is a Federal report,

This is the first time market reports
have been broadeast to New England
farmers, although other sections of the
country have had market reports for a
long time. Requests have been coming
in for these reports $ince last Margch.

EXPLORERS’ AIR WAVES
TELL ARCTIC SUCCESS

Portland, Me., Catches Word from
- McMillan Outfit

PORTLAND, ME.—A Radiogram from
G. Dawson Howell of Boston, with the
Donald McMillan, Arctic expedition has
been received by George F. Carey, of this
city, treasurér of thé McMillan Arctic
Association, It was dated July 27 and
sent from Nascopie, via Fogo Island, New-
foundland, probably with the aid of a
messenger and states that observations

" in terrestrial magnetism were successful,

All "were well. They. began in November
and sixteen field stations were established
by Howell, who was especially trained
for this work by Carnegie Institute.

The Radio receiving outfit, installed on
the little schooner Bowdoin, on which they
sailed from Wiscasset, Me., a year 'ago
July 16, was ineffective, according to the
message, which added that a Radiogram
could be sent through the fur trade com-
mission for delivery at Cape Dorset, on
the southwestern coast of Baffin Land
and the upper end of Hudson Strait.

Paris Toy Shops Sell Listeners

PARIS, FRANCE, — Broadcasting is
making great strides in Paris. Even th
toyshops are now offering for sale “listen
ing-in” apparatus. A well-made little in
strument can be purchased for about $4,
which is capable of receiving the time and
other messages from the Eiffel Tower in-
stallation. With a more powerful outfit,
which is sold at about $17, it is possible
to receive messages from nearly all the
Radio stations in France. But for “listen
ing-in” during concerts it is not satisfac
tory. For $70 an instrument can be ob
tained with which concerts given at T
Hague can be heard. ’

At 1:05, Bastern day-

CLOTHESLINE FIXER
NOW AERIAL EXPERT

EARS AGO the “chimney sweep”’

made regular visits to the homes.

Later came the “steeple jack” who
is still an important factor, but now
comes a new fellow and what shall he
be called? He repairs aerials. He at
one time did work on backyard clothes-
lines, but now there is more money in
his new vocation. He claims the work
is simple compared to climbing clothes-
line poles, and is much safer.

- NEW ENGLISH PLANT
REMOTE CONTROLLED

ONDON, ENGLAND.—Rszdio traf-
I fic between England and Spain,
which has been handled for some
time by land wires to the Poldhu sta-
tion and thence by Radio, has been
greatly Improved by the substitution
of the new Marconi station at Ongar
' as the transmitting agency. This sta-
tlon is worked by remote centrol from
London, so that messages filed in that
city are sent direct.

‘NAVAL SET INTERESTS FAIR MISS

One of the chief

attractions at g

recent Radio Show

was the exhibit from the
Brooklyn yards. Miss Vics
toria Merritt, beside J. V.
Gartland, is a much-interested
“listener in,” P & A,

WANT NORWAY BAN LIFTED

Increasing Amateurs to Suggest Plan to
Government

NEW YORK.—The position of the Radio
amateur in Norway is aptly described in a
letter from the secretary of the Norsk
Radio-Amatorkup of Christiania. In it he
says:

‘““The membership of the club is. very
rapldly increasing, showing the great in-
terest taken in Radio in Norway, an inter-
est which had been coneealed under the
government ban on amateur Radio, but
which is now at last coming into its
own.

“Our plan is to collect the necessary
number of members and make the govern-
ment a proposal that amateur work be
permitted under certain conditions. Rules
have been worked out by our committee
and will accompany our proposal as a base
for further consideration from both sides.
In this way we hope to get rid of the ab-
surd prohibition of amateur work.

GREET HAYS BY AIR WAVE

‘Southern Californians Send Ether Wel-|

come to Movie Chief

. LOS ANGELES, CALIF,—Radio stepped
to the front and officially opened the
great ‘public gathering which was held
recently in the Hollywood Bowl in honor
of Will H. Hays, director-general of the
silver-sheet world. -

The public had been invited to visit the
bowl to learn the future plans of the silent
drama. The Los Angeles Times Radio
touring car took its place before the stage
at the bowl and received, using loud
speakers, the welcome greetings of South-
ern California sent to Mr. Hays through
station KHJ,

WASHINGTON.—A system of Radio
telephony now connects the Turks Islands
and the Caicos T8lands in the West Indies,
the same installations being used also for
Radio telegraphy and for communication
with ships.

'\\
SHORThaA,

Method as Excellent—Girt" Gails'
It “Real Fun”

Pittsburgh School Reco

(Special to RADIO DIGEST)
PITTSBURGH, PA.—A novel aid in the
study of shorthand, the taking of dicta-
tion down from broadcast speeches and

| programs, is the latest means of utilizing

Radio receiving sets in Pittsburgh.

Ruth Baker, who lives at 118 East' Ohio
Street, Pittsburgh, Pa., listens in and
transcribes the test of speeches into short-
hand notes while enjoying the Radio pro-
sram broadcast from KDKA, the Westing-
house Electric & Manufacturing Company’s
Radio broadcasting station at East Pitts-
burgh, Pa., and thus finds unlimited op-
portunity for practice. )

“It's really fun,” Ruth declares. I like
to hear the program and I just take down
shorthand notes while I am listening to
the speakers. Then, instead of having to
study -my shorthand after the entertain-
ment, all I have to do is to transcribe my
notes for practice. It makes study a pleas-
ure.”

The method is recommended as an ex-
cellent one by Prof. O. B. Hughes, head
of Park Institute, Pittsburgh, where Ruth
attends. Many other. schools are advising
their puplls to employ the radio in similar
fashion,

GIRL USES HER HAIRPINS
TO BUILD UNIQUE SET

Druggist’s Cashier Rigs Aerial on
Prescription Balcony

LOS ANGELES, CALIF.—The ingenious

mind of a Radio fan_ whose main desire _

was to help to s¢"7e the high COF-QUT~ |

: . K i -~
ceiving, has resulted sucedssrully ILorSrmme

Iona - Leland, cashier at the Chambers
Drug Store, at 100 South Broadway, this

-¢city, who by utilizing some of the common
commodities which go to make up milady’s

coiffure, can now listen in on the ether
while she works. i

By wusing only a number of hairping
and thirteen small paper clips, a few feet
of cotton covered copper wire, a piece of
galena, and a paper oyster container, Miss

.| Leland has made herself a complete re-

ceiving set with which she is now able to
keep tab on what is taking place in the

| ether at any time that she likes to Hsten

in,

Hanging an aerial wire from the pre-
scription balcony, she leads this to a posi-
tion above where she sits in the cashier's
cage. She listens to the concerts and lec-
tures broadcast from station KHJ located
across the street, and all the while her
fingers nimbly make change. Since con-
structing her first successful set, she has
up to now completed some half a dozen
sets for her friends.

Move to Standardize Radio Outfits

WASHINGTON.—The National Radio
Chamber of Commerce is negotiating now
with the various government departments
with a view to ¢o-operating with those
departments in ‘the standardization of
Radio apparatus, methods of manufacture,
methods of testing, ete. It is planned in
the future to have a central testing labora-
tory for Radio apparatus so that the vari-
ous members of the chamber and any
other manufacturers interested may avail
themselves of the services of such a
laboratory for the purpose of testing, cali-
brating and making such researches as

may be desired.

u

ITHE ANTENNA BROTHERS

Spir L. and Lew P.

. O

-

Volstead a Shot of XXX

WELL THAT LAST
JOB DIDNT LAST
LONG, 1|

HERES ONE,A |
'YOUNG MAN FOR

{HGONNA TRY

1COULD SELL

IS IF $CANT]
SELL RADIO SETS
NO BODY CAN

WHAT I DONT NOW YOUNG MAN:
KNOW ABOULT WE REQUIRE A
RADIO MARCONIL | MAN WHO KNOWS |

DOES, AND SELL
tAM A BORN
SALESMAN.
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U
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=T 1%
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RADIO DIGEST ILLUSTRATED -

-ristics of Vacuum Tube Amplifiers
~ Part X—Design of Ampliﬁérs :

By Benjamin F. Miessner

frequency amplifiers fo

wave-lengths the electro

.city between the elements

Ul wis vuow..- tubes and between the vari-
ous wire connections forming the circuits,
exerts a considerable influence in limiting
the degree of amplification. For this
reason various schemes have been devel-
oped either to reduce these stray capaci-
ties to a minimum, or to secure the desired
high amplification by some other method.
For cascade amplifiers of the usual types
previously described, the actual physical
layout of the apparatus and the wiring
connections play a highly important part,
and that arrangement which reduces the
stray capacity to the lowest value will be
found to give bést results. The length of
leads, especially those for the grids, and

their degree of electrostatic isolation one

RECTIFIER

between them. Thus if the incoming sig
nal current has a frequency of 833,00
cycles, and the locally generated current
has a frequency of 832,000 cycles, an audi-
ble beat or periodic addition and opposi-
tion- of the two forces will result, having
a frequency of 1,000 per second. In this
way the-inaudible -Radio frequency current
may be reduced to another current of any
desired lower order.
Use of Effect

In order to utilize this beat effect and
eliminate the higher frequencies produc-
ing it, use must be made of a device that
can be actuated directly by the Radio fre-
quency currents such as an electrodynamic
telephone, or otherwise rectification must
be accomplished prior to actuation of
other devices operable only by the lower
frequency. .

If the beat frequency with such an ar-
rangement be adjusted to some value con-
siderably lower than the signal freguency
but still above the limits of audibility, and

3-57AGE SUPER-AUD/IGLE
FREQUENCY AMPLIFIER. .

tuning. This tuning involves merely the
wave length adjustment . of the receiver,
which in a single circuit receiver may ‘be
obtained with one control knob, and the
wave length adjustment of the local g¢s-
cillator for producing the beat frequency
to which the amplifier is tuned-—an oper-
ation which may also be- accomplished
with one knob. ) :
Excellent on Short Waves

‘Where extremely. high amplification is
desirable on short or even medium wave
lengths "up to several thousand meters
with simplified controls,.this type of am-
plifier presents a very satisfactory solu-
tion— However, the use of two extra
vacuum tubes, one for the local oscillator
and the other for rectification preceding

| the superaudible amplification, and their

associated’ circuit arrangements present
some disadvantages.

‘While the super audible frequency am-
plifier may be designed for any frequency,
one somewhat above audibility will give

RECTIFIER -

.z
L00P T
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- LOCAL -
OSC/LLATOR,
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from the other and from nearby conduct-
ing bodies, the relative position of input
and output leads, and other factors must
be given very careful consideration by
the desigmer. ’

Important in Cascade
With ordinary tubes in cascade connec-

tion these precautions will determine very
largely the performance of the amplifier.
If wires are run in a purely haphazard
fashion or in close parallel formation for
sake of appearance, or if input and output
leads are placed close together, the ampli-
fication will probably be inferior, and os-
cillations in the various stages may be set
up which will heterodyne one another, or
the incoming signal with accompanying
‘‘squealing” or “howling” effects which
completely destroy the normal functioning
of the apparatus. While these effects are
not so important on long wave amplifica-
tion they are very important for short

- waves and too great care cannot be exer-
cised in the design of apparatus.

In addition to these stray capacities in

the circuit. connections, the ‘tubes, as pre-|[

viously mentionéd, have a certain amount
of capacity between the electrodes and
leading-in wires which causes detrimental
effects in short wave amplification. The
actual amount of this capacity depends
largely upon the geometrical design of
particular tubes. The length and separa-
tion of leading-in wires, and the areas
and separations of the tube elements are
the chief factors. French and British tube
manufacturers have produced some special
tubes in which capacity minimization was
one of the chief objects. Small size of
the tube elements and the use of both
ends of the tube for leading-in wires were
resorted to in some cases in attaining this
end.
Different With Short Waves

Other principles of an entirely different
¥ ~ture have been applied to the problems
of short wave length amplification.

The most important of these is the
scheme previously mentioned for changing
the frequency of the incoming carrier
wave to one of a much lower order by
heterodyne methods. With such a plan, a
continuously acting local source of oscilla-
tions is used at the receiving station, the
frequency of which is under accurate con-
trol. The oscillating currents thus gener-
ated locally are made to combine with the
incoming signal oscillating in such a way
that beats are produced whose frequency
may be varied by control of the local os-
cillator frequency.

This, of course, is a special application
of the heterodyne system of beats recep-
tion invented by Fessenden. Ordinarily
this scheme is used to produce audible
frequencies by the interaction of the two
Radio or highly super audible frequencies
as in continuous wave telegraphy. When

. two such Radio . frequency currents are
combined in a receiving circuit, the lower
‘order frequency is equal to the difference

if this combination of the two frequencies
with their resultant beat be rectified, a
new frequency will result which may be
treated as a long wave length current and
amplified in a long wave length amplifier.
Here then, by the simple expedient of
heterodyning, .we are able to change a
short wave length signal unsuitable for
Radio frequency amplification into a long
wave length signal especially adapted for
amplification of this type.
Design of Amplifier
The design of such an amplifier even
with a large number of tubes in cascade
connection is a comparatively simple prob-
lem. Since the best frequency may be ad-
justed to the same value for any and all
incoming signal frequencies, merely by
the adjustment of a condenser regulating
the local oscillation frequency, it is evi-
dent that adjustment in the Radio fre-
quency amplifier can be dispensed with..
The intervalve coupling devices may be
of the fixed frequency resonance type in
all stages, and as many stages as desired
may be used with a very simple system of

'I'H'I +

as will provide the desired wave length
range.” The parallel inductance coil is
coupled  to~an untuned secondary con-
nected to the first rectifier tube as shown.
Coupled also to this untuned secondary
coil is another coil connected in the plate
circuit. of the local oscillator through-
which is introduced the locally generated
Radio frequency current. .

The frequency of this current is deter-
mined largely by the capacity and induc-
tance in the grid circuit, and may be varied
by adjustment of the variablé condenser.
The plate circuit of the rectifier tube is
coupled by a relatively-large inductance
coil to a secondary circuit tuned to a fre-
quency  of say 30,000 cycles which is con-
nected to the input circuit of the first
super audible amplifier -tube. TIFollowing
this are two more similar super audible
amplifier stages and then the rectifier tube.
After this second rectification, two audio
frequency stages follow in the usual man-
ner. . While only three stages of super

R-STACE AUDIO-FREQUENCY AMPLIFIER

"

best results, say from 20,000 to 30,000
cycles, which represent wave lengths of
from 6,000 to 9,000 -meters. Before the
currents thus amplified can be transformed
into sound by a telephone receiver they
must be rectifled in the ‘usual manner.
After rectification, of course, audio fre-
quency amplification may be used, if de-
sired. Amplifiers of this type have been
used with. phenomenal success on short
wave lengths, With two or three foot
loop antennae, signals® from low power
stations in Europe have been received in
the United States without difficulty. When
the loop is combined with-a small an-
tenna so as to secure a unilateral recep-
tion characteristic, static may be much
reduced. ’
Circuit Diagram Explained

In Figure 34 is shown a circuit diagram
of a loop .receiver providing three stages
of super audible frequency and two stages
of audio frequency amplification. - The
loop is connected in parallel with an in-
ductance coil of approximately equal value
and a variable condenser of such capacity

[ |I||+

oo eh- |l|l|l
- HH+ -

audible amplification are shown, more may

be used if precautions are taken to avoid

self oscillation in the amplifier circuits. L,
It is also possible, of course, to use car- 4
rier frequency amplification - previous to
heterodyning and rectifying, so that ampli-
fication on three different fraquency ranges .
may be .used, i.'e. carrier, super audiblegm
and audible. .. Loop receivers. of this type

have been used commercially for several
years -with excellent results. To the am- »
bitious experimenter it offers splendid pos-
sibilities for long range low power. com-
munication. - )

+

“*ALL-AMERICAN""
-Amplifying Transformers:

Two.years of successful use all over. the
world guarantees . permanent satisfaction.
Radio and Audio Frequency.

- SEND FOR CIRCULARS

RAULAND MANUFACTURING CO.

. 35 South Dearborn Street Chicago
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An Exhibit
of your product will enable
you to show what you have

to sell, not only to a great
many thousands of people

Electrical Contractors and
" Dealers from all -over the
" country will be in Cinein-
nati during Fxposition week

CINCINNATI, OHIO

-Electrical Exposition
October 7th to 14th, CINCINNATI, OHIO
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-changing the design of construction.
- station

1

Constructlon of KFAF Fin-
lshed Station Now ln '
Dally Operation

Features Wide Program

Fame of KYW, Windy City Broad-
_caster, Predicted for Colorado
- Station -

(Specml to RADIO DIGEST)
DENVER, COLO-—Ohe of the most
"powerful broadcasting stations between
Chicago and the Pacific coast—a $12,000

‘station, equipped with two 50-watt tubes
~and‘two 250-watt tubes—is the new West-

ern Radio Corporation-Denver Post sta-
tion, which has just been completed and
which is now in operation.

Elden F. Horn, who supervised the con-
struction of station KYW, in Chicago, and
who had charge of the operation of KYW
until May of ‘this year, has constructed
and will personally operate the new sta-
tion, whose assigned call is KFAF.

KFAF is built along lines similar to

'KYW and it is expected that in time it
may become jJust as famous.

Conceives Idea of Station

Although Denver has been favored with
geveral large stations, it remained for an
éx-newspaper man, George S. Walker, to
give the .city.one of the best stations west
of Chicago."

Recognizing the fact that Radio is here
to stay, and that it has long since passed
the experimental stage, Mr. Walker, early
this year, began a close study of Radio, its
commercial. possibilities and the oppor-
tunities it opened for entertaining count-
less thousands of people in the western
states.

Going to Chicago, Mr. Walker engaged
Elden F. Horn, who has spent practically

“his entire time since boyhood in Radio in-

vestigations and research, as his engineer-
in-charge to construct the station here.
The- great towers for the new station,
avhich are.’declared to be - the biggest in
the west, may be seen for blocks.
Has Broad Program 1

. News flashes and bulletins from the
Denver Post, baseball scores, grain and
livestock ' market 'reports, weather condi-
tions .and some of the most fascinating
entertainment and educational programs
ever arranged are being broadcast from

- the new station.

Famous vaudeville artists of the Pan-
tages circuit, stage concert programs of
exceptional  interest to lovers of the
theater. - The splendid concerts arranged
formerly for the old Fitzsimmons hospital
station, DD5, are now being microphoned
from the KFAT station.

Music Company Furnishes Songsters

The Charles E. Wells Music company
furnished the artists’ studio at the big sta-
tion with a Haddorff piano and a Victrola,
together with ‘an elaborate assortment of
up-to-date records. The company is also
furnishing a program of local talent and
occasionally players and al‘tIStS of na-
tional reputation.

KFAF is one ‘of the first broadcasting
sets to be constructed using a hook-up
permitting the increase of power without
The

is using one b50-watt tube as a

$12,000 DEN
LEADER WEST OF CHICAGO

Engineer Elden F,

View of the broadcastmg room of station KFAF, Denver,
Horn at the microphone, George D.
George S. Walker standing

showing part of the control panel, with
Walker operating the wave meter and

—

modulator, a second 50-watt tube as a high
frequency pilot oscillator. Two 250-watt
tubes (the only tubes of this size in the
whole Rocky Mountain region), are also
in use. o
Magnify Singer’'s Voice

Minute variations in electrical current
caused by a singer’'s voice striking the
michrophone are greatly magnified by the
three-step amplifier before passing to the
50-watt modulator, From this tube the
voice variations of electrical current are
impressed upon the high frequency output
of the oscillator tube. The output of the
oscillator tube is fed into the grid circuit
of the large ‘power amplifier—the two 250-
watt - tubes. The output of this large
power passes directly into the antenna and
out into the ether.

The aerial is a flat-top “T” type of six
wires, supported on twenty-four-foot
spreaders. The lead-in is of the -cage
type.. The entire aerial is supported by
the two towers which rear their heads
120 feet above the street.

Studio Made Comfortable

The studio is commodiously and ele-
gantly furnished, and the walls are draped
with heavy fabric to absorb confusing
ochoes, so that the voices of artists will
be transmitted true to life.

HEvery convenience possible has been
provided for the entertainers.

The station is equipped with receiving
apparatus of the’ most moderh ' design,
consisting of a .short-wave regenerative
tuner and two steps of audio-frequency
amplification; also a three-step Radio fre-
quency amplifier for extréme distance re-
ception on short waves. Stations from
Los Angeles to New York are picked up
daily by these receiving sets.

Mr. Horn, chief engineer of the new
plant, is a graduate of the Crane Municipal
college in Chicago, where he completed
chemical, electrical and Radio engineering
courses. Since 1909 he has been active
in Radio. For one season he was chief
operator on one of the steamships navi-
gating the Great Lakes., Later he became

Tha squash-shaped dev:ces are the 250-watt tubes that scatter music orlgmahng at KFAF, Denver,

all around

Pike’s Peak

Www americanradidhisioiv com

associated with the Westmghouse Hlec-
tric and Manufacturmg company’s Radio
department in Chicago, where he supere
vised the construction of station XYW,

| He had charge of the operation of this

station until Mr. Walker secured his serv-

ices for the construction and operation of |

KFAF,
- Formerly Chicago Amateur

Mr. Horn. constructed and operated a
spark station in Chicago before the days
of the Radio craze. His Chicago station,
9AJA, was accorded much publicity a few
years ago because of its wondérful effi-
ciency .and the great distance covered on
the small power. His little station was
frequently heard at points from Toronto,
Canada, to Orlando, I'la.,, on voice trans-
mlsswn »

In the fall of 1921 Mr. Horn installed a
100-watt continuous wave station, which
was heard in Alaska, the canal zone,
Yokohama, Japan, Honolulu, and by ships
at sea 1,700 miles east of Neéw York.
Nightly conversations with amateurs in
practically every state in the union were

carried on.,

Pike’s Peak Hears Concert
from WHAS of Louisville

LOUISVILLE, KY.—WHAS station is
elated over the fact that it has been heard
plainly high up on Pike's Peak in Colo-
rado, and was also able to carry through
its regular program the other night mot-
withstanding rain and an electrical storm,
sending out a speech -on accident pre-
vention and reports of a boxing contest
at the Broadway Athletic Club as well as
carrying ouf the usual musical program.

Chas. ‘R. Long, Jr., wealthy manufac-
turer of Louisville, who is spending -the
summer in the Rocky Mountains, wrote
in to the Courier-Journal that he listened
in on Pike’s Peak to one of the evening
programs, and that the concert was clear
and plain.

Bare-Wall Studio Concerts
Poor; Drapes Will Be Hung

PHILADELPHIA, PA.—Bare walls are
not the:best thing in the world for the
Radiophone broadcasting studio. Recently,
one of the leading studios here moved
into a large room, with paneled walls and
smooth ceiling.
studio held forth in a room of a factory
office, where the bare walls were hidden
with draperies and rugs, while the ceiling
was broken up by beams. However, the
results obtained with the old studio room
were excellent, for there was practically
1o echo or sound reflection from the walls
and ceiling. The new studio room will
now have to be provided with some form
of hangings to reduce echo.

Airphone Sunday School Lessons

BIRMINGHAM, ALA.—Two. new fea-

tures inaugurated by station WSY of the
Alabama Power company here are the
broadcasting of the Sunday School les-
sons and a series of Uncle Remus stories
for children by Joel Chandler Harris.

D. R. Price, manager of the Birming-
ham Sunday School association, has
charge of the Sunday School lesson which
is given every Sunday night just after
the musical program.

So far as known no other station has

|inaugurated the Sunday School feature.

The Uncle Remus bedtime stories are
very appropriate for this district as the
late Joel Chandler Harris lived
lanta. - ) )

—

Previous to that time, the.

‘landa and this morning

- tion of salesladies.

in - At-,

Alabama"S-‘
“to Get 200 Sets

State Umversxty Will Rig Statlon as
Part of Extension . Serv1ce

BIRMINGHAM, ALA.——A‘s a part of the
extension service, the University of -Ala-

| bama, situated at Tuscaloosa will soon in-

stall a broadcasting station. Col. B. L.
Musgrove, one of the trustees, had ‘just
returned from New York where he placed’
an order for the outfit. The contract also
calls for 200 receiving sets which  will
be distributed to the secondary -colleges,
high schools and city schools throughout
the state. Extension agents are now em-
ployed by the university to visit all sec-
tions of the state. They will now be
assisted by lectures, reports and lessons
as broadcast from headquarters.

The fifth Radio broadcasting station
in the state is being erected here by the
Matthews Electric Supply House under
supervision of Donald Beatty. ‘When
completed its service will dovetail ‘in
with that of -WSY, Alabama Power com-
pany station of this city. Mr. Beatty
is now engaged in testing out the sta-
tion.

Appeal by Ra/dio.for Poor

Kiddies Moves Cottagers

TORONTO, ONT. CAN.—Down on the
Rouge River, near Toronto, a group of cot-
‘tagers have found a summer paradise—
pleasant breezes, blue water, unbounded
sunshine and every night the Radio to
pluck entertainment from out the twilight
sky.

A few nights agd the air brought not
only entertainment, but an appeal from
a local newspaper in behalf of Toronto’'s
unfortunate kiddies, for whom summer
means only heat and dust. The Radio’s
message made the Rouge River colony
think. A few minutes later someonc
passed around a hat from veranda to ver-
eighty-five dollars
came in to the fund as the generous result.

Dress Shops Install Phones

NEW YORK.—A number of fashionable
women's shops in New York have installed
Radio apparatus in the dressing and wait-
ing 1reoms for the amusement of customers
while waiting for fittings or for the atten-
The innovation has
proven very welcome,  especially to the
salesladies.

PITTSBURGH, PA.—The Radio Electric
Company here has recently been assigned
call letters WHAF for their broadcasting
station. . Scheduled programs will begin
about September 1.
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JAIURES

ITY ITY CUT OUT
AL PANELS

5n Employed Permits
to Make Additions
e Difficulty

(See diagram on facing page.)

The standard receiving set illustrated
on page 7 is the Elmco tuner type S-1,
and two-step amplifier, type A-3, mamu-
factured by the Electric Machine Corpora—
tion of Indianapolis, Ind. The receiving
set has a wave length range of from 175
to 750 meters, and the amplification is
audio frequency. One of the salient fea-
tures claimed for the units is that they
are entirely free from body capacity ef-
fects due to their construction which
.employs aluminum panels on the fromts
and several kinds of interior shielding.

Other advantages possessed by the ap-
paratus are its unit system, which permits
the owner of such a set to make additions
to his receiving equipment at any time
without bringing about unsightliness, and
the vernier adjustment with which each
operating control is fitted, Verniers are
not only provided for tuning adjustment
but for the filament heating rheostats.

Description of Units

The unit shown to the left (front view)
is the tuner. It contains a variocoupler
with tap switch and variable coupling,
and a secondary variable condenser fitted
with a small vernier adjustment conden
ser. The aerial is connected to the left
upper binding post and the ground to the
post just below. The aerial for best re-
sults should be approximately one hundred
feet long and as high and free as possible
from external obstructions, such as trees
and neighboring buildings.

The ground lead should be 2 copper
wire soldered or clamped to a cold water
pipe as close as can be to the point where
this pipe leaves the house and enters the
ground.

When it is desired to receive wave
lengths up to 3,000 meters, the vertical
strip connecting the two right-hand bind-
ine noet~ o ~they ap half of the tuning
arr ‘e vertical strip connecting the
two left hand binding posts- on the lower
half of the tuning unit, are removed and
replaced by two suitable loading coils
provided by the manufacturer.

Connections to Batteries

Two leads connect the tuning unit (left
half of front view) to the detector and two
step amplifier unit (right half of fron
view). The top lead or strip, connected
as shown, goes from the secondary of the
tuning unit to the grid leak and condenser
of the detector tube, while the lower strip
connects the other side of the secondary
circuit to the filament of the detector
vacuum tube.

The four binding posts on the upper half
of the detector-amplifier unit are for con-
nection to B batteries as shown. Although
two separate B batteries, om a 22%%-volt,
and the other a 45-volt battery, are shown
for simplicity sake, one 45-volt battery
tapped at 223% volts will suffice. One 6-

" volt filament heating or A battery is con-
nected to the right hand lower binding
posts on this same unit with polarity of
leads as shown,

Three jacks are provided at the bottom
of the right-hand unit for the purpose of
plugging in the telephone receivers or
loud speaker. The jack on the left cuts
in the detector alone without amplification,
the center jack cuts in the detector and
one stage of audio frequency amplifica-
tion, and the jack on the right cuts in the
detector and two stages of audio fre
quency amplification.

Operating the Set

To operate the set after all the indicated
connections have been made, the filament
rheostats (two large knobs on the right-
hand or detector-amplifier unit) are turned
clockwise until the tubes are at incandes-
cence but not over-brilliant. Just below
these large rheostat knobs are vernier
rheostat knobs whigh are used for fine
adjustment after the station desired is
tuned in. :

After lighting the tubes, tuning must
be ‘accomplished. To do this, the knobs
indicated “for Wawe Length Control” and
“for Coupling Control” in the photo dia-
gram are turned to the zero reading of
their respective scales. The small knob
indicated *“Controlling Taps on Primary”
ijs then turned clockwise or counter-
clockwise until the desired station’s sig-
nals come in the strongest.

The knob ‘“for Wave Length Control,”
which really is a variable condenser
shunted across the secondary and con-
trolling its wave length, is then turned
clockwise until the point is found®where
the signals are loudest. ' Fine adjustment
is now made with the small knob just be-
low the one adjusted. In order to tune out
interfering stations or undesired signals,
the knob “for Coupling Control” is turned
clockwise until this is accomplished.

After having made these adjustments,
the vernier rheostats (knobs just below
the large rheostat knobs adjusted at first),
may be turned until signals are best.

|STOCK READINGS SHOW

POPULARITY OF RADIO

Trend Attracts Financial

Upward
World’s Interest

NEW YORX.—It has invariably been
proven that the great barometer of indus-
try in this country are its stock exchanges.
The recent reading of Radio shows a jump
jin nation wide popularity that is a little
more than startling. 'The general upward

| movement in Radio stocks during the last

few weeks has created great interest
throughout the financial world. One re-
port reads: “General Electric and Westing-
house are in a position to gain a good deal,
as they have already done from the active
business in receiving Radio equipment
which is in so large a demand that one can
buy it now only as a specml favor from the
dealers in such goods.”

IRISH REBELS WRECK
PLANT; TRAFFIC SHIFTS

Canadian Station Forced to Work
with London

LOUISBURG, N. S CANADA.—For two

been working direct with London, Eng-
land, instead of its accustomed transat-
lantic corresponding station, Clifden, Ire-
land, destroyed by Irish rebels.- Two days
ago the messages from Clifden suddenly
ceased and shortly afterward came in-
structions to work with London. This
caused no inconvenience to the station
here, but the London station is not a
transatlantic station, and its power plant

the additional service.

Week of July 31-August 5

Sees 23 Licenses Issued

CHICAGO.—Twenty-three limited com-
mercial licenses were issued to stations
erected for public service broadcasting
from July 31st to August 5th. The list
follows:

‘WIAU, American Security & Savings
Bank, Le Mars, Towa; WJAG, Huse Pub-
lishing Co., Norfolk, Nebr.; WIAT, Leon
T. Noel, Tarkio, Mo.; WJAC, Rodoll Co,
Joplin, Mo.; WIAW, Saginaw Radio &
Elee. Co., Saginaw, Mich.; WJAJ, Y. M.
C. A.,, Dayton, O.; WIAX, Capital Radio
Co., Lincoln, Nebr.; KFBG, First Presby-
terian Church, Tacoma, Wash.; WIAV,
New York Radio Laboratories, Bingham-
ton, N. Y.; WKAA, H. F. Paar & Republi-
can Tlmes, Cedar Rapids, Ia.; WKAC,
Star Publishing Co., Lincoln, Nebr WJIAK,
‘White Radio Laboratory Stockdale
WIAY, Woodward & Lothrop, Washington,
D. C.; WJAM, Central Park Amusement
Co., Rockford, 111.; WIAZ, Hlectric Supply
Sales Co., Miami, Fla.; WJAP, Kelly-
Duluth Co., Duluth, Minn.; WKAD, Charles
Looff, Bast Providence, R. I.; WJAR, The
Qutlet Co., Providence, R. I.; WJAN, Pe-
oria Star & Peoria Radio Sales Co., Peoria,
111.; WJAX, D. M, Perham, Cedar Rapids,
Ta.; KDZT, Seattle Radio Ass'n, Seattle,
Wash.; WJAL, Victor Radio Corp., Port-
land, Me.; WKAF, W. 8. Radio Supply Co.
& Wm. Schack, Wichita Falls, TeX.

Ask Bids on Arrhy Apparatus

WASHINGTON.—The Surplus Property
Division of the War Department has an-
nounced that sealed bids will be re-
ceived here on August 25 for about $40,000
worth of surplus Radio apparatus, includ-
ing head sets, tubes, etc. The apparatus
was in the hands of the Air Service of the
Army.

RECEIVING RECORDS

(Continued from page 2)

WBAB—230—W. B, Thomas, Altoona, Pa.
WﬁéD—-l,lM——N. Theobald, Attleboro,

88.
WBAH—655—C. D. Mason, Cleveland, O.
WBAJ—600—C. F. Lovely, South Amboy,

N. J.
W}3AK—750—-H. Walrath, Cedar Rapids,

2.

WBAOQO—b;80—E. S. Bee, Brookhaven, Miss.

WWBAQ—IZS—H. E. Jameson, Milwaukee,
is.

WBAW—500—E. B. Wagle, Geneseo, 11l

WBAX—800—C. C. Dancer, Chicago, 11l

WBAY-—715—H. - E. Jameson, Milwaukee,

Wis.
WBL—1,450—C. H. Vale, Providence, R. 1.

All Parts for the

Super - Regenerative

CIRCUIT

Send for Circular

‘Prices Reasonable :

Kramer Radio Company
4713 Sheridan Rd., Chicage, IIl.

days the . Louisburg Radio Station has.

was exerted to the utmost to carry on

O

ARMSTRONG |

WBT—450—R. U. Waite, Vineland, N. J.
WBU—800—W. A, Khight, Hudson, Mass.
‘WBZ—1,175—R. O. Wize, Villisca, Ia.
WCAB——325——EL S. Rauser, Pittsburgh,

Pa,
WCAC—550—N. G. Garlock, -Galena, Ill.
WgAG—l ,460—K. McNeil, Ottawa, Ont,
anad

Tenn.
WCAIL—130—E. Dahlgren, Rice Lake, WIS
WCAP—130—E. B. Wagle, Geneseo, I1l. |
WCAT—590—E. Dahlgren, Rice Lake Wls.
WCAU—285-—D. Ploesser, Canton, 0.
WCAW—125—E. B. Wagle Geneseo, Il :
W?%X-——NO—Mrs‘ A. C. Wright, Kewanng,

nd.
WCE—220—D. R. Bartsch, Galena, TIL !
WCK—200—C. Miller, Veedersburg, In}i
WCM—1,500—C. M. Rlce, Jr., Worcestfer,
WCN—1,000—W. Lerne, Elkhart, Ind.
“WCX—900—L. P. Hurd, Madison, an‘
WDAB——SBO—N Theoba.l(L Attleboro,

Mas
WDAC——350—F W. Steffen, Hartley, la.
WDAD—1,470—N. Theobald Attieboro,
Mass.
WDAE—400—M,. Owen, Starrsville,
WI\QAF—I ,040—C. A. Winchell, Cortland,

. Y.
WDAJ—T780—T. R. Gentry, Dallas, Tex.
WD_AK-—l,ZZO_—R. Hastings, Atchinson,

Kan.
WEAL—I,WO—M. M. Cardwell, Republic,
Kan.

Ga.

(Continued on page 14)

CARTER TU-WAY
head sets at same time; takes ALL types
of cord tip terminals. Price $1.50 each.
If Your Jobber Is Unsable to Supply, Write Ts

PLUG takes TWO

Reduced Prices

Send for summer pi‘ice list
on our complete line of
standard radio equipment

110 North Oak Park Ave., Onk Park, Illineis

|Book Reviews

WCAK—665—S. W. Wilkinson, Knoxv111e, '

‘Is non-mathematical.

OAK PARK RADIO: - COMPANY|

Telephnne 0. P. 2417

: RADIO MA[LING LISIS .
) Hetail Radjo Dealers covering the United

£tetes, by states, price per thousand .

38 Radio Mxnu!autureu - .

$ 750
+ por st 10 00
Radio bupily Jobbers . . .

per .00 ¥

Owners of Radio Stationa . sper * 4.00 -
io Amateurs and Managers of

io Stations + » . + ¢ « = « v.par M, 750 8

§ These are noatly typewritton and ready to send you ou on rccelpg e
: corres

ering
Trade Circula Mddressmg Co., 166 w. Adms St., Chicago, l[| 4

_The Thermonic Vacuum Tube and Its
Applications. By H. J. van der Bijl, M. A,,
Ph.D. This book supplies the first com-
prehensive and reasonably concise treat-
ment of principles of operation and the
more important phenomena exhibited by
the passage of electrons through high
vacua. Price, $5.00.

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

Elements of Radio Telephony. By Wil-
liam C. Ballard, Jr., M. E. A reliable, au-
thoritative discussion, in simple form, of
the essential principles of Radio telephony
and their application. Theé use of math-
ematics has been almost entirely avoided.
Price, $1.50.

Experimental Wireless Stations. By F.
E. Edelman. This book assumes that the

reader has some knowledge of fundamen-

tal electricity and mathematics and is a
readily understandable text for beginners
in the art of Radio communication who
desire to start with the elements. Price,
$3.00.

The A B € of Vacuum Tubes in Radio
Reception. By E. H. Lewis. An elemen-
tary and practical book on the theory and
operation of vacuum tubes as detectors
and amplifiers. Explains non-mathemati-
cally the fundamental principles upon
which all vacuum tube circuits are based.
Price, $1.00.

The book department of the Radio Di-

.| gest is prepared to send you any of the

books on Radio publighed, whether listed
in our Book Review or not. Liet us know
what book you want, send us younr check
and we will see that the book is mailed to
you. Book Department, Radlo Digest Io-
lustrated, 123 W. Madison $%., Chicago, X11.

Books

-GET secret of how to make practical radio re-

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

ey

RADIO

crD

S
manufacturers

moderate costs.

have been cffected.

dealers everywhere.
. them write us direct.

TO

R.D. 1.4

Better—Costs Less

To the Dealer and General Public:——
CITIZEN RADIO IS NEW. Few people realize the

_ problems in building production to
take care of the hysterical demand of last winter.
While the CROSLEY MANUFACTURING COMPANY
—an old established manufacturing
been engaged in the production of Radio Apparatus
for a year prior to the big rush, it was hard pressed to
take care of the demand for its Radio Products. _

, IN SPITE OF THIS FACT, CROSLEY Radio Ap-
paratus has been recognized as the standard of value at
And, with the aid of an efficient staff
of engineers, certain additional refinements of detail

CROSLEY RADIO APPARATUS and Radio Parts,
with these refinements, are better now than ever.
CROSLEY values are even more marked than hereto-
fore, and are truely representative of the manufacturer,
actuated by the highest ideals and a sincere desire to
give the consumer the best for his money.

THE CROSLEY MANUFACTURING COMPANY
not only makes complete sets from $25.00 up, but all
" parts used in the assembling of receiving sets, except-
ing tubes, batteries and phones.
feature in Radio Apparatus is combined in some of the
new sets incorporating CROSLEY TUNED RADIO
FREQUENCY AMPLIFICATION.

CROSLEY PRODUCTS are sold through jobbers and
If your dealer does not handie

IT WILL PAY YOU -
LOOK INTO THIS

WRITE for our new Ilustrated Catalogue just off the press

CROSLEY MANU FACTURING COMPANY

APPARATUS

LEY

concern—had

A truly revolutionary

CINCINNATI1, OHIO

/—\

3
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RADIO DIGEST ILLUSTRATED . 7

Radio Receiving Sets
‘Elmco Tuner S-1 and Amplifier Unit A-3

As the twelfﬂ; of the series of standard Radio  though the amateur may not possess this particﬂu
receiving sets, RADIO DIGEST herewith illus- make of apparatus, it will be well for him to study
trates the Elmco Shielded Tuner, type S-1, and ‘thg dlagra.r_n' an.d instructions c?.refully. Many
Two-Stage Amplifier Unit, type A3, manufac- points of similarity will be found in sets of various

! 2 . manufacturers. Particular attention is called to the
tured by the Electric Machine Corporation of In- panel unit construction which is used, and which

dianapolis, Ind. Full installation and operation in-  has found favor with many other makers of Radio
structions will be found on the facing page. | Al-  apparatus. : ‘

R2

Nl=

V_§+
[

‘B BATTERY.

KNOB FOR WAVE

LENGTH CONTROL

KNOB FOR FINER
ADJUSTMENTS

~KNOB FOR-

COUPLING CONTROL

-

KNOB CONTROLLING

TAPS ON PRIMARY

FILAMENT
RHEOSTAT

VARIABLE CONDENSER

VERNIER-
CONTROL

[VACUUM TUBE

VERNIER CONDENSER,

SOCKETS

[AUDIO FREQUEN

- { VARIOCOUPLER

TRANSFORMER

]

GRID LEAK
& CONDENSER

-+
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Radiophone Broadcastin

Corrected Every Week.

‘CONTENTS AND HOW
BEST TO USE—

HE STATION schedules, given
-~ bolow, are listed alphabetically

by call letters. Following the
call is given the ecity and state,
the wave length™ (PROVIDING. a

wave length other than 3860 me-
ters is used), the miles range of the
station, the owner of the station, the-
schedule of operating hours, and the
kind of time used. . -

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

_Sta‘tz"on Schedules

AG!l, Presidio of San Francisco, Cal.
Corps, U. 8.

CFCA, Toronto,
Star.

cert,
Easterr,

CFCB, Va.ncouwjer, Canada.

Province. Daily ex Sun,
concert, Pacific.

CFCF, Montreal, Can.
Daily, 1-1:30 pm, concert. Mon, Thurs, 8
cert. Eastern. Daylight Saving.

CHBC, Calgary, Canada, 410 also. 1,000 mi.
Grant Radlo Ltd. (Morning Albertan,)
10 pm, news, stock gnotations, music. Mountain,

CHGCB, Toronto, Canada. 440 only. 500 mi. Marconi
Co.  Tues, 8-10 pm, concert. Eastern.

CHCQ, Calgary, Canada. 400 only. 206 mi. Western
Radio” Co. (Calgary Herald.) Daily ex Sun, 3:30--
4:30 pm, musle, news, baseball; 7:45-8:45, musie, ete,
Sun, 7:45-8:45 pm, church service. Mountain,

CHVC, Toronto, Canada. 410 only. 200 mi. Metro-
politan Motors Co. Daily ex Sat and Sun, 5-5:30 pm,
news, concert, Eastern.

450 only. 500 mi. Ed-

JCA, Edmonton, Canada,
Wi Jollinal Lidr  Dafly ex Sun, every evening,
music, Eedtime story, pews, weather, markets, ete.

CJCD, Toronto, -Canada, 410 oily. 200 mi, 1 Eaton
Co. aily ex Sat and Sun, 4 0 pm, concert, Sat

- 12-12:30 pm, -concert. Eastern.

CJCG, Winnipeg, Canada. 410 only. 300 mi Manitoba
Frep Press. Every otber wi, beginning July 31, Mon,
Wed, Fri, 10-10:30 am, news; 12-1 pm, stocks, mar-
kets, weather; 8-10, concert. Tues, Thurs, Sat, 9:30-
10 am, pews; 1-2 pm, stocks, markets, weather; 7-8
pm, music. Suh, 8 am on, sacred concert. For fll
in weeks, Mon, Wed, Fri same as Tues, Thurs, .Sat

50 mi.
A. Sun, 7-9 pm, instruction. Pacifio.
) Canada. 400 only. 200 ml. Toronto
Daily ex Sun, 7-7:30 pm, baseball, stocks, con-
Tues, Fri, - 8:30-9:30 pm, concert, address.

440 only. 500 mi. Daily
8:30-9:30 pm, news,. weather,

Marconi Co.
~9 pm, con-

Slgnal

440 only. 200 mi.

w. W,
Daily, 8:45-

above, and Tues, Thurs, Sat same as Mon, Wed,

above. Sum, 9:15 am on, gacred concert.
Central. .

CINC, Winnipeg, Canada. 420 only. 500 mi. Tribune

Newspaper Company. Daily ex Sun, 12-2 pm, markets,
news; 7-10:30, concert, baseball. Sat, 2-3 pm or 3-4,
kiddies” hour. Sun, 3-4 pm or 4-5, sacred concert;
8-10:30, concert. Central. §

‘BD5, Denver, Colo. 340 only. 1,500 mi. Fitzslmmons
General - Hospital. Dally ex Sun, 8:15 pm, weather,
news, concert. Thurs, 8:16-9:30 pm, special concert,
speech, Mountain. i

KDKA, Pittsburgh, Pa. 1,000 mi. Westinghouse Elec,

" Mfg. Co. Dally ex Sun, 10-10:15 am, 12:30-1 pm,
2-2.20, 4-4:20, music; 7:30, bedtime story; 7:45, news;
8:30-9:30, music, new Sat, 3-4 pm, concert. Sun,
10:45 am, 3 pm and 7:30, church service, Eastern.

KDN, San Francisco, Cal. 485 also. 250 mi. Leo J.
Meyberg Co. Daijly ex Sun, 11-12 am, 1-2 pm, 4:30-
5:30, concert; 7-7:15, weather; $:30-9, concert. Sat,
nothing after 5:30 pm. Sun, 10-11 am, sacred concert,

Pacifie,
KDPT, San Diego, Calff. 250 mi. Southern Elec. Co.
Daily 7:30-9 pm, news, weather, concerts, lecture.

Pacific, .
KDYL, Salt Lake City, U. 485 also. 800 mi, Salt Lake

. Telegram. Daily ex Sun, 7-§ pm, music, baseball,
news, weather; 9-9:30 (occasionally). Snn, 2-3 pm,
church service. Mountain, '

KDYS, Great Falls, Mont, 200 mi. Tribune. Wed, 8-
10 pm, bedtlme story, concert. Sun, 4 pm, church

service. Mountain, .

KDYX, Honolulu, Hawaii. 750 mi. Star-Bulletin.
Daily ex Sun, 12:15-1:15 pm, stocks, markets, busi-
ness news; 6:30-7:30, concert, lecture. Sun, 11-12
am, church service; 4-6 pm, concert, lecture. Hon~
olulu.

KDZE, Seaitle, Wash.. 300 mi. The Rhades Co. Daily
ex Sun, 3:30-4:15.-pm. Mon, Wed, Fri, 7:165-8:15
m. Pacifie. . .

Kl[))ZH, Fresno, Calif. 50 mi The Herald-Buford Co.
Daily ex Sun, 4-5 pm, news, sports, music. Mon,
Wed, Thurs, Sat, Sun, 7-8 pm, music, Tues, 8-9 pm,

Sun, 10-11 am, ser-

mUSic'PFr'iﬁ 8-8:30 pm, music.

mon. Pacific.

KDZQ, Denver, Colo. 500 mi. Wm, D. Pyle, Mon,
Wed, 8:15-9:30 pm, concert, Mountain,

KDZZ, Everett, Wash, 100 mi, Kinney Bros, & Sip~
prell. Daily ex Sun, 2:30-3:30 pm, 8§-9:30,
Pacific. . .

KFAC, Glendale, Cal., 485 also. 150 mi  Daily
News. Mon, Wed, Fri, 3-3:15 é) , -baseball, news,
Mon, Thurs, 8-% pm, concert. at, 7-8 pm, danoce
music. _Pacific. .

KFAD, Phoenix, Ariz. 485 alse. 100 mi. Mon,
Wed, Fri, 8-9:15 pm, concert, weather, stocks, mar-
kets. Sun, mearning, church service. Mountain.

KFAE, Pullman, Wash. 00 mi. State College of

Wash., Program irregular. .
KFAF, Denver, Colo. 1,000 mi. Western Radio Corp.
Daily, evenings, music, news, sermons, etc.

100 mi. Calif. Radio Lab.

KFBD, Hanford, Calif. S, 596 pmDarifis

Daily ex Sun, 3-4 pm, 8-9.

, Seattle, Wash. 700 mi. Northern Radio & Elec-
Kfnc'c S(;:'o. Daily, elght hours, miscellaneous, Pacific.
KF!, Los Angeles, Calif. mi. Earle C. é.ntbony,
Inc, Daily, 1:45-2:30 pm. music, news; 4.30-5, news.
Sun, 10:45-11:30 am. 4-5 pm. Pacific.

KFU, Gridley, Cal. 500 mi, Precision Shop. Mon,
Thurs, Sun, 8-9 pm, concert. Sup, 3-4 pm, concert.

Kgidﬁscﬁokane, Wash. 800 mi, Doerr Mitchell Elec.
C

0. Daily ex Sun, 7:30-9:30 pm, concerts and voice.

Pacific. .
Wash. 200 mi. Wm. A. Mullins Elec.
K%Ef ?;gg;nz:’a. Ledger.) Daily, 4-5 pm, 7:30-9:30. Pac

cifie. ~ . B
© Cal. 300 mi. Elec. Lighting Supply
K((;)g.' }:Ilglelsiwoo%rs? Sat, 7:30-8 pm, concert. FPacific,

KGF, Pomona, Cal. 150 mi. Pomona Fixture & Wir-

iné Co. Thurs, 7:30-8:15 pm, news, markets, concert.

KEE Partlana, Ore. o0 mi, Hallock & %at;?; Radio
i ily ex Sun. 4:30- -7 ,

E;{lv“s:gbregainyarkets. ngws. Sat, 9:10 pm, instructlon.
:30- , Pacific. )

K(?ﬁn'leofgh?ndl?mme? %00 ‘mi, -Northwestern Radio Mfg.

" Co. Daily, 12-1 pm, concert, lecture; 2:30-3:30, mis-

" eallaneous. Mon, Fri, Sun, 9-10 pm, health bulletin,

- “eoncert. - Tues, 7-7:30 pm, miscellaneous; 8-8, con-

cert. Wed, Thurs, Fri, Sat, 7-7:30 pm, miscellaneous.

Pacifie.

RADIO DIGEST ILLUSTRATED

KGO, Altadena, Callf, 300 mi. Altadena Radio Lab.
Daily, 1-2 pm, 6-7. Pacific. o

KGW, Portland, Ore. 200 mi. Sh% Owners Radio Serv-
ice Inc. (Daily Oregonian.) aily, 8:30-4:30 - pm,
news etc. Mon, 7:30-8:30 pm, concert. Wed, §-10
.bm, concert. ¥ri, 8-9 pm, concert. Sun, 7-§ pm,
church service. Pacific, . .

KGU, Honolulu, Hawaii. 485 also. 150 mi. The Hono-
luln Advertiser. Daily, 7:30-9 pm, Tues, Thurs, Sat,
special program. 150th mertdian. (Three hours later
than _Pacific.)

KGY, Lacey, Wash, 100 mi, St. Martins College. Tues,
Fri, Sun, 8:30-9:30 pm, concert, news, Pacific..

KHD, Colorado Springs, Colo. ©200; 485 meters only.
100 mi. Aldrich Marble & Granite Co. Dalily except
Sun, §: am, weather, forestry bulletins, etc, Moun-

tain.

KHI, Los Arngeles, Calif. 50 mi, C. R. Kierulf & Co.
(Los Angeles Times.) Daily ex Sat and Sun, 1-1:45
})m. 7:15-8, concert, lecture, news. Pacific.

KIC, Los Angeles Calif. 100 mi. Standard Radio Co.
Barker Bros. Daily ex Sun, 11:30-12 noon. ~Mon,
10-11 am, - Wed, 9-10 am. Sum, 1-2 pro, 5-6. Pacific.

KJJ, _Sunnyvale, Cel. 200 mi. The Radio Shop. Tues,
8:15-9 pm, concert. Frl, 7:30-8:15 pm, concert. Pa

cifie. -
KJR, Seattle, Wash. 200 mi. Nortbwest Radlo Service
Co. Daijly ex Sun, 8-9 pm, miscellaneous. Paxific.
KIS, Los Angeles, Calif. "100 mi. Bible Inst. of Los

Angeles, Tues, Wed, 12-12:30 pm, sacred ‘music, lec-
;.)ure_.ﬁ Sun, 11:30-12:3¢ pm, sacred music, sermon,
acific.

KLB, Pasadena, Cal. 300 mi. J, J. Dunn Co. Mon and

Fri, 7:30-8:15 pm, concert. Sun, 3-4 pm and 8-9,
concert, Pacific.

KLN, Monterey, Cal, 150.mi. Noggle Electric Works.
Daily, 12-1 pm, weather, markets, news; 7-8 pm, con-
cert Pacific,

KLP, Los Aitos, Cal. 1,500 mi. Colin B. Kennedy Co.
Mon, 7:30-8:30 pm, industrial news, comucert, hurs,
:30-9 pm, concert. Sun, 4-5 pm, concert. Paclfic.
KLS, Oakland, Cal. 150 mi, Warner Bros. Daily, 12-1

Em, concert, Saf, 7:30-8:15 pm, concert. Pacific,

KLZ, Denver, Colo. 485 also. 1,000 mi. Reynolds Ra-
dio Co, Daily ex Sun, 7:30 pm on, news, markets,
bedtime story, concert. Sun, §-9 pm, church servlice,

Mountein, A
KMC, Reedley, Calif, 100 mi. Lindsay-Weatherill &
Co. Mon, Wed, Fri, 8:30-9 pm, concert, Pacific,
KMO, Tacoma, Wash. 200 mi. Tacoma Times. (Love
Electric Co.) Daily ex Sun, 11-1 pm, 6-7, 9:15-10,
OPaci'ﬂ

concert, news, lecture. c.
KNJ, Roswell, N, M. 800 mi, Roswell Public Service

Co. Daily, ¢x Sun, 7-9 pm, weather, financial, mar-
Kets, news. Sun, 7-9 pm, church service. Mountain.
KNN, Los Angeles, Callf. 100 mi. Bullock’s. Standard

Radio Co. Tues, Thurs, Frl, 10-11 am. Pacific.
KNT, Aberdeen, Wash. 400 mi. Grays Harbar Radio

C%. Daily, 5-5:30 pm, 7:30-8:15, news, concert. Pa-

cific. / .

KOA, Denver, Colo, 485 only. 100 mi. W. H, Smith
(Y. M, C. A). "Daily, 9:65-10:25 pm, tlme, weather
reports. (Telegraph only.) Mountain, -

G, Los. Angeles, Calif. 300 mi. Western Radio
Elec.. Co. (Evening Herald). Daily ,12:15-12:30 pm,

markets; 5-5:30, news. Tues, Wed, Frl, 8:15-9 rm,
concert. Pacific. -
KON, Los Angeles, Calif. 200 mi.
Daily ex Sun, 4-5 pm and 8:15-9,
Sun, 10-11 am, 4-5 pm and 8:15-9,

Holzwasser Ine.
concert, news.
church service.

Pacific.
KQP, Hood River, Ore. 100 mi. Blus Diamond Elec.
Co. Daily ex Sun, 7-7:30 pm, -news. Mon, Wed, Fri,

8:30-9:15 pm, concert, Pacifis

KQv, Pittsburgh, Pa. mi. Doubleday-Hill Elec.
Co. Daily -ex Sat and Sun, 12-12:30 pm, 2:30-8 pm.
Mon, Wed, Fri, 10-11 pm. Sat, 12-12:30 pm. . Sun,
4-5 pm. Eastern, daylight saving.

KQW, San Jose, Cal. 200 mi. Chas. D. Herrold. Daily,
1-1:30 pm. Wed, 8:15-9 pm, concert. Pacific,

KQY, Portland, Ore. 100 mi, Stubbs Elec. Co. Daily,
-2 pm, 8-7,. migcellaneous. Pacific.

KRE, Berkeley, Cal. 100 mi. Maxwell Elec. Co, Sun,
1-2 gm, 6-7_pm, concert. Pacific.

KSD, 8t. Louis, Mo. 1,000 mi. St. Louis Post-Dispatch,

Daily ex Sun, 4 pm, markets, news, concert: 7:45 pm,
concert, lecture. Centrai.
KSL, San Francisco, Cal, 50 mi. Daily
news; 2-3 pm, concert,

ex Sun, 10-11 am, concert, C
pm, concert and educa-

educational tall, Sun, 2-3
tional talk. Paciflc.

25 mi. Prest. & Dean Radio
Daily ex Sun, 3:30-4:30 pm, news, con-

The Emporium,

KSS, Long_Beach, Calif.
Research Lab, i
cert.” Pacific, . .

KTW, Seattle, Wash. 200 mi. First Presbyterian Church.
Sun, 11-1 pm, 7:30-10, church service. Pacific.

KUO, San Francisco, Cal. 1,500 mi, San Francisco
Examiner. Daily ex Sun, 8-3:30 pm, ‘and 5:30-6:45,
news, ete. Sun, 5-6 pm, news. etc. Pacific.

KUY, EI Monte, Calif. 500 mi, Coast Radio Co. Daily
ex Sumn, 4-4:45 pm, lecture, concert. Mon, £-9 prm,
lecture, concert. Thurs, 8-9 pm, concert. Pacific.

KVQ, Sacramento, Cal. 1,000 mi, J. C. Hobrecht
(Sacramento Bee). Daily ex Sun, 5:30-6:30 pm, con-
cert, news, markets, wealher, Wed and Sat, 8-9 con-

cert. Sun, 5-7 pm, concert. Pacific,

KWG, Stockton, Cal. 1,500 mi. Portable Wireless Tele-
phone Co. Daily_ex Sun, -4-5 pm, news, concert, mar-
kets. Tues and Fri, 8-9 pm, concert. Sum, 2-3 pm,
concert. Pacific. .

H, Los Angcles, Callf. 300 mi. Examiner. Daily

Daily,

ex 'Sat, 12:30 pm, music, news, crop reports.
5:30-6: Sunday, 2-3_pm, sacred

6:30 . pm, nrusic, news.

concert. Pacific.
KYG, Portland, Ore, ‘700 mi, W. P, Hawley, Jr. Tues,
Thurs, 9-10 pm, concert. Sat, 8-9 pm, concert. Pa-

cifie,

KYJ, Los Angeles, Cal. 1,000 mi, Leo J. Meyberg Co.
(Hamburgers)., Daily ex Sun, 4-5 pm, concert, mar-
kets, weather, news,
program. Pacific. .
YW, Chicago, Ill. 485 also. 800 mi. Westinghouse
-Elec, & Mfg. Co. Dally ex Sun, 9:35 am-1:20 pm,
market quotations every half hr; §:15, news, markets;
3, baseball; 4:15 and 6:30, news, ‘final markets and
stocks; 7:30, baseball, bedtime story; 7:45, feature;
8-9, concert; 9, news. Sun, 8:80 pm, church service.
Central, daylight saving.

KZC, Seattle, Wash, 50 mi. Public Market & Dept.
Store Co. Daily ex Sun, 6:45-7:16 pm, prices of food-
stuffs. Pacific. ~ .

KZM, Oakland, Cal. 200 mi. Preston D. Allen. Daily.
ex Sun, 7:15-7:30 pm, news. Tues, 7:30-8:15 pm,
concert. Fri, 8:15-96““' concert. Pacific.

KZN, Salt Lake City, U. 100 mi. Deseret News, Daily
ex Sun, 8-4 pm, weather, markets, musig; 8-9, news,

concert.  Mountain.

KZY, Oakland, Cal. 1,600 mi Atlantic Pacific Radio
Supsplies Co. Daily ex Sun, 3:80-4:30 pm, concert;
6:45-7 pm, news. Wed, 7:30-8:16 pm, concert, Sat,
8:15-9 pm, concert. Sun, 11-12:16 pm, church gervice:
3-4 pm, concert. Pacific,

WAAG, Shreveport, La. 50 mi. Bordreaux Co, Daily
ex Sun, 7:30-9 pm, baseball, concert. Central,

WAAJ, Boston, Mass. 50 mi. Eastern Radio Inst. Mon,
Wed, Fri, 9-10 pm, concert, Eastern.

WAAK, AMilwaukee, Wis., 485 also. 800 mi. Gimbel
Bros. Daily ex Sun, 10 am, markels, weather: 11,
markets; 12:10 pm, markets; 1:25, closing markets ;.
2, and every hr, after, concert, test; T, weather; 7:15,
baseball; 7:30, concert. _Central.

Mon, Thurs, Sat, 8-9 pm, same

WAAO, Charleston, W. Va. 40 mi. Radio Service
Co. ally ex ‘Sun, 6:45-7:45 pm, musle, news,
weather, baseball. Eastern,

WAAQ, Greenwich, Conn. 600 mi. New England Motor

Sales Co. Daily ex Sun, 9:30 am-5:30
hr. Eastern, dayliﬁht saving.
WAAT, Jersey City, N. J. 70 mif.

pm, every half
Jersey Review. Wed,

7-8 pm, concert, lecture. Sun, 7-8, church service,
concert, Eastern.
AV, Athens, 0, 500 mi. Athens Badio Co. Daily,

7-9 pm, miscelaneous. Ceniral.

WAAY, TYoungstown, 0. 300 mi.
Music Co. Tues, Thurs, Sat, 5:45 pm; baseball, news:;
7:30, music; 8-9, address, music. Kastern.

WAAZ, Emporia, Kan, 250 mi., Hollister-Miller Motor
Co. Daily ex Sun, 9:45-1:15 pm, market quotations
every half hr; 7-8 pm, concert, weather. Sun, church
service, 2 pm. Central . .

A, W, Lafayette, Ind. 100 mi. Purdue University.
Fri, 8:15-8:30. pm, educational lecture, Other features

Yohrling Rayner

irregular. Cen N ~
WBAB, Syracuse, N. Y. 150 mi. Andrew J. Potter,
Daily ex Sun, 7-8 pm, concért, baseball, weather,

nows, bedtime story. Sun, 6:80-7:30 pm, church serv~
- ice, ete. Eastern. : s
WBAD, Minneapolis, Minn, 100 mi. Journal. Mon,

tral.

Tri, Sat; 9:30 am, markets: 7:50 pm, coneeit. . Cen-.

-

485 also. 300 mi. Diankond

WBAG, Bridgeport, Pa. ‘
5 ex Sun, 10:45-11:15 am, weath-

State Fibre Co. Daily
er, markets. Eastern, (
WBAJ, Toledo, 0. 450 also. 500 mj. Marshall-Gerken
Co. Tues, Thurs, Sat, 6-7:30 pm, news, bedtime gtory.
8:00 pm, concert, Eastern, /
WBAM, New Orleans, La. 100 mi, I. B. Rengyson.
Daily ex Sun, 10-11 pm, real estate bulletins, leécture,

concert. -Central, S
WBAN, Paterson, N. J. 100 mi, Wireless Phond Corp.
Daily ex Sun, 10:30. am, .on the hour to 9:30 pm,

concert, baseball. - Eastern. .

WBAP, Fort Worth, Tex. 485 also. 100 mi. Star Tele-
gram. Daily ex Sun, 8:45-9 'am, opening markets;
11-11:30, weatber, markets; 1:30-2 pm. closing mar-
kcts; 3:45-4, nows, road conditions; 5:15-5:30, police;
6:30-6:45, badeball, policc news; £:30-10, music. Sun,
11-12:15 pm, church service; 2-2:30 pm. sermonette;
3:30-4;, concert; 6:45-7 baseball, Central,

WBAQ, South Bend, Ind. 100 mi. Myron L. Harmon.
Daily, 5:30-6 pm, news, concert; 8 pm, concert, news,
police reports, Sun, 3:80 pm, church services, Cen-

o, bral.
WBAY, Columbug

0. 200 mij. Erner & Hopkins Co.
Daily ex Sun, b’:30-_7:30‘pm. Central.
WBAX, Wilkes-Barre, Pa. 200 mi. John H. Stenger,

Jr. Three nights of week, not regular. ;

WBAZ, Richmond, Va. 300 ml. Times-Dispatch, Daily,
7-9 pm, news, concert, markets, etc. KEastern.

WBL, Anthony, Kan, 300 mi. T. & H. Radio Co.
Daily ex Sun, 8:50 am, 9:50, 10:50 and 1:15 pm,
Kansas City grain markets; 1:15, roads, local mar-
kots; 7-8, concert, etc. Sun, 4-5, concert. Central.

WBT, Charlotte, N. C. 485 also. 500 mi. Southern Ra-
d@g Corp. ~Daily ex Sun, 11 am, weather; 9:30 pm,
markets. Mon, Wed, Fri, 8:30-9:30 pm, concert. Sun,
11 _am, 8 pm, church service. Eastern.

WBZ, Springfield, Mass.. 500 mi, Westinghouse Elec,
& Mfg Co. Daily ex Sun, 7:30 pm, children’s hour;
7:45, markets, weather, lecture; 8-9, concert. Sun,
and 8, church service, Eastern,

WCAB, Newburgh, N. Y. 100 mi. Newburgh Daily
News. Daily ex Sun, on half hour 12:30-6:30 pm,
news, Ssports, concert; 10:30-11 pm, concert, featuro.
Eastern, daylight saving.

WCAC, Fort Smith, Ark. 500 mi,

Co. Fri, Sun, 8-10 pm, musle, talks, sermon.

tral.

WCAH, Columbus, O. 300 mi, Eutrekin Elec. Co.
Tues, ¥ri,- 7-8 pm, concert, bedtime storles. Sat,
3-4: pm, lecture, music. Central, .

WCAK, Houston, Pex, 0 mi. A, P. Danjel. Daily ex
Sup, 7-7:15 pm, news etc. Wed, Sat, 8-9 pm, con-
cert. Sun, 3-4 pm, concert. Central.

WCAL, Northfield, Minn, 400 mi. St. Olaf College.
Fri, 9:15-10 pm, concert, lecture, news. Sun, §:30-
9:30 pm, chapel, music. Central.

WCAQ, Deflance, 0. 200 mi. Trl-State Radlo Mfg. Co.
Daily, 11:30-12:30 pm, 3, baseball; 6-6:30, baseball,
concert; 8, special program. Central.

WCAT, Rapid City, S. D, 385 only. 100 mi. 8 D.
State School of Mines, Daily ex Sun, 9:30 am, weath-
er; 3:30 pm, storm warnings., Central.

WCLAW, Quincy, IIl. 206 mi. Quincy Elec. Sup. - Co.
{Qulncy Herald.) Dally ex Sun, 8:45 am, markets;
11, markets; 1 pm, markets; 5, music, baseball. Tues,

Cen-

Wed, Thurs, Sat, 8:30-9:45 pm, concert. Sun, 6:30-
7:30 pm, religious. Central,
WCK, St. Louis, Mo. 50 mi, Stix Baer & Fuller

(Grand Leader). Mon, Wed, Fri, 6:45-8 pm, concert,
lecture, bedtime story. Central,

CN, Worcester, Mass, 485 also. 100 mi. Clark Univ.
Daily, 11:15 am, 5:15 pm, weather, Evening program

irregular. Eastern, .
WDAB, Portsmouth, 0. 100 mi, H, C. Summers & Son.
Mon, ed,. Sat, 2-2:45 pm, 8:30-9:30 pm, concert.

Sun, 2-2:45 pm, church service, Central.
WDAF, Kansas City, Ma. 500 mi. Kansas City Star.
Daily ex Sat and Sun, 3 pm and quarter hours after,

?rasleball' Mon, Wed, Fri, 7:30, news, concert. Cen-

al.

WDAH, El Paso, Tex: 500 mi, Mine & Smelter Sup-
plv Co. Tues, Thurs, Sat. 7:30-8:30 pm, concert.
Mountalin.

WDAJ, College Park, Ga. 300 mi. A. & W. P. R. R.
Co. Daily, 9-10 pm, eoncert etc, Central.

WDAL, Jacksonville, "Fla. 485 also. Times-Union.

Daily ex Sun, 8-3:15 pm, 4-4:15, 6-5:15, 6-6:15, base-
ball, markets, weather; 8-9:50, general. KEastern.
WDAP, Chicago, Il. 485 also. 1,000 mi. Midwest
Radio Central Inc. Daily ex Sat and Sun, 9:45 am,
10:45, 11:45, 1:45 pin, 8:15, foreign exchange; 38:17,
‘closing Chicago_ stocks. Sat, 9:45 am, 10:45, 11:45,
12:45 pm, foreign exchange; 12:17, closing Chicago
stocks.- Sun, 8:30-10:30, concert. Central, daylight

saving.

WDAQ, Brownsville, Pa. 200 mi. Hartman-Riker Elec.
& Mach, Co. Daily ex Sun, 10:30-10:50 am, music;
12:50-1:10 pr, music, news, weather; 5:05-5.:50
music. Tues, Thurs, Fri, 9:15-106 pm, concert. Sun,
5.&)111, chapel. Eastern, R

WDAU, New Bedford, Mass. 50 mi. Slocum & Kil-
burn; m, Wed, 7-3 pm, concert ete. Eastern, day-
light saving.

WDAW, Atlauta, Ga.

485 also.- 500 mi. - Georgla Ry.
& Power Co. Daily ex Sun, 6-7 pm; 9-9:55. Sun,
3:30-4:30 pm. Central,

WDAX, Centerville, Ia. 250 mi, First Ntl. Bank.
‘Daily ex Sun, 11:30. am, 2:30  pm, markets, news.
Mon, Thurs, 7:30_pm-9:30. concert. Central.

WDAY, TFargo, N. D. 485 also. 100 mi. Fargo Radio
Service Co. Daily ex Sun, 12:15 pm, weatber; 7-7:30,
news, music. Mon, Wed, Fri, 9-10 pm, concert, ete.
Sun, 12:15 pm, weather. Central. .

WDM, Washington 3 50 mi. Church of the Cov-
enant. Sun, 10:50 am, church service; 3 pm, lecture;
7:30, church service. Eastern.

WDZ, Tuscola, JI. 70 mi. James L. Bush. Dajly. ex
Sun, every half hr.,, 8:30 am-12:15, Chlcago Board of
Trade quotations. Tues, Fri, 7-8 pm, concert, enter-

tainment. Central, .
WEAB, Fort Dodge, la. 250 mi. Standard Radio

Equip. Co. Daily, 7:30-8:30 pm, music, news. Sun,

10:45 am, church service, 3-3:30 pm, music. Central.

WEAD, Atwood, Kan. 485 also. 150 mi. N. 3
Kansas Radio Supply Co. Dally ex Sun, 11-11:30
am, markets, music; 12, markets; 1:45° pm, markets;
on half hour 3:15 to 5:45, news, basekall. Tues, Wed,
Thurs, Sat,  7:30-9, corcert. Sun, am, .churel
service; 8§ pm, sacred music; 7:30, church service,
Central. .

WEAH, Wichita, Kan. 485 also. 500 mi. Lander
Radio Co,’ Daily ex Sat and Sun, markets at 8:40
am, 9:40, 10:40, 11:4¢, 12:30 pm, 3:15. Wed, Sat,
8-9 pm, concert. Bat, markets at §:40 am, 940, 10:40,
11:40, Sun, 8-9 pm irregular, concert., Central

WEAK, St. Joseph, Mo. 100 mi. J, B. Aberambie.
Daily, 12-1 pm, St. Joseph live stock markets; 7:30-
8:45, - concert. Central.

WEAM, North Plainfield; N. J. 75 mi. Burough of N,
Plainfield. Daily, 7:30-8 pm, music, police news, etec.
Eastern, daylight saving.

WEAN, Providence, R. I. 100 mi. Shepard Company.
Daily ex Sun, 8-5 pm. music; 6-8, bedtime stories,
baseball, weather, music. Mon, Wed, 8-10 pm, con-
cert. HKastern, daylight saving.

WEAP, Mobile, Ala.” 485 also. 650 mi. Mobile Radio
Co. ~Daily, 4-5 pm, 7-8:55. Central.
WEAS, Washington, D. C. 100 mi. The Hecht Co.

Daily ex Sun, 3-4 pm, music, retail news.
pm, concert. Frl, 7:36-8:30 pm, concert. .
WEAV, Rushrille, Nebr. 200 mi. Sheridan Elec.

Service Co. Wed, Fri, Sun, 8-9 pm, concert, hews,
etc._ Mountafn, .
WEAZ, Waterloo,. JTa. 100 mi. A. C. Sweetman. Mon,
Thurs, Sat, 7-8 pm, news, concert, lecture. Central.
W, St, Louis, Mo. 485 only. 100 mi. St. Louis
University, Daily’ ex Sun, 10 am, weather, opening

.grain and live stock markets; 2 pm, closing of mar-
kets. Sat, 2 pm program at 1 pm, Central.

, Wichita, Kan. 485 also. Cosradio Co.
{Wichita Beacon.). Daily ex Sun, hourly, 8:40 am-
12:40 pm, stock markets. Daily, 10:45 am and 4:30
pm, weather; 8-10 pm, baseball, concert, lecture; 10:45
weather. Sun, 8:10 pm, church service, concert. -

. tral. .

WFAA, Dallas, Tex. 485 also. 250 mi. News-Journal.
Daily ex Sun, 12:30-1 pm, weather, talk; 2-2:30,
baseball, markets, news: 3:3¢-3:45, markets, news;
6:45-7, baseball finals; 8-8:30, concert, Sun, . 2-2:30
pm, chapel;.6:30-6:45, sacred concert; 9:30-10, b_nse-
 hall,’ weather, Central. .

WFAC, Superior, Wls.cl(zo lmi. Superior Radio Co.:
Daily,” 7:30-9 pm, entral. . L o i

WFA[]){ Salina, llK)an. 100 mi. Watson Weldon Motor
Supply Co. - Daily ex -Sun, 8:45 am, 9:45, 10:45,
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11:45, 1:15 pm, markets; 4, news. Tues, Thurs, Fri,
8 pm, concert. Sun, 11 am, church service; 8 pm,
concert, Central. .

WFAM, St. Cloud, Minn. - 485 also, 100 mi. Granite
City Elec. Co. Daily ex Sun, 3:30-4:00 pm, markets;
7:80-9, entertainment. Central,

WFAN, Hutchinson, Minn, 483 also. 500 mi; Hutchin-
son Elec. Service Co. Daily ex Sun, 1 pm, markets
etc. Central, :

WFAP, Peoria, I1l. 200 .mi " Brown’s Business College.
Daily ex Sun, 10:30 am, weatber; 12-12:15 pm, music;
1:45-1:55, markets; 4:30-4:50, business lecture; 7:45-
8:55, baseball, news, concert. Sun, 11 am, cburch
sexgice. Central,

WFAT, Sioux Falls, S. D. 300 mi.
Daily ex Sun, 7:30-8 pm, baseball,
Thurs, special ‘concert, §-9 pm,
cert. Central,

Argus Radel’.
conecert. - Tues,
Sun,* 7:30-8 pm, con-

WFAV, Lincoln, Nebr. 485 also. 300 mi. Univ. of
Nebr. ' Daily ex Sun, 10:10 am, weather, markets.
Sat, 9:00 pm, concert. Central.

WFAX, Binghampton, N. Y, 50 mi. A, L. Kent. No
fixed schedule. -

WFI, Philadelphia, Penn. 350 mi. Strawbridge &
Clothier, Dally ex Sun, 1:16 pm, news; 3:30-4:30,
concert; 5:30-6, baseball. Mon, ¥ri, 6:30-7 pm, Radio

talk. Wed, I'ri, Sat, 7:30-8:30 pm, concert. . Fri, Sat,
(alternate weeks) 7:30 pm, concert at 8:30 pm. Sun,
4 pm, church service. Eastern, daylight saving.
"WFO, Dayton, O. 485 also. 300 mi. Rike-Kumler Co.
Daily ex Sun, 9-9:30 am, concert, news; 11-12 and
4-5 pm, concert, news, markets, weather, Mon, Wed, °
Fri, 7-8 pm, concert, lecture. Sun, 11-12 am, church

service. Central.
WGAB, Houston, Tex. 485 and 600 also. 250 mi, QRV
i am, -police, news;

Radio Co. Daily ex Sun, $:30-9:30
12:30-1:30 pm, music, readings; 4-5, baseball, news.
Mon, Wed, Fri, 8 pm on, concert. ILastern.

WGAD, Ensepada, Porto Rico, 200 mi. Spanigh-
American School of Radio Télegraphy. Irregular;
7:30-11:30 pm, entertainment. 60th Meridian. .

35 mi. Lancaster Klec. Sup-
Co. Mon, Wed, Frl, 7-8. pm,
Sun, 38-3:30 pm, church service.

WGAM, Orangeburg, S, C. 150 mi. Orangeburg Radio
Equipment Co. - Daily ex .Sun, 10 . am, markets,
weather; 11:55, time; 4 pm, Radio talk, markets,
baseball; 6, music, lecture; 10, time, ‘weather, en-
tertainment. Sun, 11 am, church_service; 11:55, time;
10 pm, tlme, weather, .music. . Lastern,

WGAQ, Shreveport, La. 500 ml. Glenwood Radio Corp. |
Daily ex Sun, 7:45-9 pm, news, baseball, music, Sun, |
11 am, 7:30 pm, sermon. Central. ¥

WGAT, Lincoln, Nebr. 100 mi, Am. Leglon, Dept, of
Nebr. Mon, Wed, 9 pm, announcements. Fri, 9-10
pm, patriotic program,.concert. Sun, 3-5 pm, sermon.
Central, y

WGAS, Chicago, 1lI. 800 mj. BRay-Di-Co. Organization,

Inc. Daily ex Sun, 9-9:20 am, 11:15-11:80, 11:55-12,
12:15-12:30 pm, 1:30-1:45, 2:45-3, 4-4:15, 4:30-4:45,
5-6. Wed, Fri, 10-11 pm, Central, daylight saving E

WGAY, Madison, Wis. 100 mi. North Western Radlo s
Co. Daily ex Sun, 9-10 am, financial news; 11:30, . |
news, opening markets; 4 pm, news, closing marlkets.
Mon, Wed, Thurs, Sat, 7:30-8:30 pm,. concert. Sun,
10:30-12 am, sermon. Central, F ¥ ey T

WGAZ, South Bend, Ind, 100 mi. Scuth Bend .Trib: .
une, Daily ex Su, 9-9:30° am, home hints, menus; o
2-3 'pm, news, music; 7-8, news, music. Central.

WGH, Montgomery, Ala. 1,000 mi, Montgomery Light
& Water Power Co. Tues; Thurs, Sat, 11 am, weather;

4 pm, storm warnings; 8:30-9:30, concert, agricultural. v . :I

WGAL, Lancaster, Pa.
ply & Construction
concert, lecture,

Eastern,

Sun, 8:30-9:30, church service. Centraj.
Gl, Medford Hillside, Mass, 500 mi. Am. Radlo & ™.
Research Corp. ily ex Sun, 2:55 pm, music; 8,

news; 7:80, baseball, news; 7:45 pin, police reports.
On Tues and Thurs, 7:30 and 7:45 pm programs at
7:45 and-7:55 pm, respectively. Sun, 8 pm, church
service; 8:45 am, sacred concert. Special fealures
week nights, 7:30-9 pm. Eastern,

GL, Philadelphia, Pa. 2,000 mi. Thos, F. J. How--
lett, Tues, Thurs, Sat, 7:45-11:30 pm, concert. East-

ern,

WGR, Buffalo, N. Y. 485 also. 200 mi. Federal Telep.
& Teleg. Co. Daily ex Sat. and Sun, 12m, 5:30 pm,
markets, weather; 8, baseball, news, bedtime story ;

8:15, concert. Eastern.

WGY, Schenectady, N. Y. 1,000 mi, General Electric
Co. aily ex Sat and Sun, 7 pm, markets, . Tues,
Thurs, Fri, 7:456-9 pm, concert, address. Lastern.

WHA, Madison, Wis. 485 alsc. 600 mi. Univ. of Wig,
Daily ex Sun, 12:30-1 pm, weather, markets. Tues,
Thurs, Fri, Sat, 12-1 pm, weather, markets, tlme.
Tues, 8-9 pm, concert. . ¥Fri, 8-9:15 pm, news, concert.
Sak 1-1:20 pm, instruction. Central.

WHAA, Towa City, Ia. 0 mi, State Univ. of Ia.

- Daily ex -Sun, 7-7:30 prh, news, music, Sun, 10:45:12

., 8m, cliurch service, Central. .

WHAB, Galveston,- Tex. 485 alse. 500 mi. C. W.
Thompson Co. Daily ex Sun,-9:30 am, police news:
9:45, weather; 10, markets; 12 m, .markets; 3 pm,
markets; 5, weather, police néws, general news. Mon
Wed, Fri, 8 pm, entertainment. Sun, 10 am, church
gervice, Central. - : :

WHAE, Sjoux- .City, Ia. 300 mi. Automotive Elec.
Scrvice Co. Daily ex Sun, 12:30-5:30 pm on half
-hour, news. Thurs, 8:30 pm, concert. Central. ¥

WHAG, -Cincinnati, 0.~ 100 mi. Univ. of Cincinnati,

o regular schedule.

WHAI, Davenport, la, . Radio Equip, & Mtz Co.
Daily ex Sat and Sun, 2-2:30 pm. 4:38-5-30. 10-1l.
Sat. 10-11 -am. 2-2-130 pm, 5-5:30, 11-11:30. Central.

WHAJ, Blucfield, W. Va. 200 mi. - Daily Telegraph.

: Daily, 5-6:30 pm, baseball. Mon, Thurs, 7:45-9 pm,

concert, ~lecture, - Sun, 11 am, 7:30 pm, church serv-

dce. Eastern. % T . |

WHAL, Lansing, Mich. 100 mi. Phillips, Jefferys & |
Derby.* Daily ex Sun, 8- am, 10:30-11:45, 1-2 pm;
8-4, .6:30-8. Kastern. d :

WHAQ, Washington, D. C. 100 mi. Semmes Motor Co. ]
Mon, 7-8 prm, lecture on automobile upkeep, Eastern.

WHAV, Wilmington, Del, 100 mi. Wilmington Elec,

Spec. Co., ‘Ine. Mon, Wed, Fri, 12-1 pm, music; 6,
music; 6:80, music; 7, news, sports; 7:30, concert.

tern, .
WHAW, Tampa, Fla. 50 mi.. Pierce Elec, Co. Daily, 1
12-1 pm, weatber, muslc; 4-5 and 8-10, music, enter- i

tainment., Eastorn.
WHB, Kansas -City, Mo. 485 slso, 1,000 mi,
~Auto & Tractor School. Daily, 10 am,
*"weatber. Daily ex Sun, 2 pm, ladies’ hour; 7,
time stories.
Central, e
WHD, Morgantown, W. Va. 100 mi. W. Va,
gity. Daily, 4-6, 7-7:30, news etc. Iastern, )
WHK, Cleveland, O. mij. ‘Warren R. Cox (The
Radiovox Co.). Daily, 1:3i pm, 3:30-4, miscellane-
ous. Tues, Thurs, Sun, 8-9:30 pm, concert. IKastern..
WHQ, Rochester, N. Y, 485 also. .50 mi. Times-Union,
Inc. Daily ex Sun, 12-12:15 pm, news, concert; 7:30-. . R
8, markets, bedtime story, lecture; §—8:30, concert. i
Sun, 3 and 7:30 pm, church service. Eastern, "
WHW, East Lansing, Mich. 485 only. 150 mi, Stuart
Wm. Seeley. Daily ex Sun, 11:30 am and 12:30 pm,
weather and markets. Eastern. bl |
WIAC, Galveston, Tex. 485 aiso. 100 mx, Galveston . pall !
Tribune. Tues, Thurs, Sat, 7 pm on, bedtime story, 2 |
i 8
|

Sweeney
pm, 3,
3 bed-
Tues, Thurs, Sun, 8-10 pm, concert.

Univer-

evening prayer, concert. Central.
'AE, Vinton, Ta. 75 mi. Zimmerman Radio Co. Tues,
- Sat, 9 pm, music, news. Wed, '8 pm, band "
Sun, 2:30 pm, music. Central. i  {
WIAK, Omaha, Nebr. 485 also. 500 mi. Journal-Stock-
man Co. Daily ex Sun, 7:45 am, markots; 9:10, mar-
kets: 10:15, weather, markets; 12, markets: 1:59 pm,
weather, markets; 3:50, markets. 21} g~
mi.  Chronicle-News.

WIAN, Allentown, Pa, - 100

... Schedule irregular, A

WIK, McKeesport, Pa. 500 mi, K. & L. Elec. Co. i
aily ex Sun, 6:30-7 pm. Tues, Thurs, 9:30-10:30 [

m, -~ Sun, 1:30-2:30 pm and 6:30-7 pm. Eastern. [
\ﬁAc. University Place, Nebr. "~ 485 -also. " 150 mi. 7
Nebr. Wesleyan Univ.. Daily ex Sat and Sun, 12'm, . 2
weather: 4 pm, markets. Sat, 12 m, markets, weather,

Tues, Thurs, 9:30° pm, -concert. Central.
WID, -Granville, 0, 100.mi. Dennison University. Daily,

Central, 53

5-6 pm, concert, lecture. 3 7
0 mi. White & Boyer Co.

WIH, Washington, D, C.

Tues, 7:30-10 pm, concert, address, lecture, Eastern, - i
‘WIK, Toledo, O.. 300 -mi.. Service Radio .Equipment |
Co. Daily ex Sun, ‘8-4 pm, concert. 'Mon, Wed, Fri,

7:30-9 pm, - concert, lecture, ete,
church -service, concert. Eastern.

Sun,” 7:30-9 ' pm,
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- Central.
m.w Cincinmm, 0. 2,000 mi.

~medal,

. screen.
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WIT, Erie, Penna. -1,000 mi, Elec. Equipment Co.
Daily ex Sun, 7:30 pm, baseball, markets, weather,
police reports. . Mon, Wed, Fri, 8 bedtime stories;
8:15. concert. lecture, Sun, 7:45. pm, church service,

- Eastern, daylight saving..

WJZ Newark, J. 1,500 mi. Westinghouse Elec. &

Co. D aily ex Sun, 15-minutes heurly from 9
|m to 6 pm; 12-12:30 pm; 7-10:15 pm. Miscellaneous
program of ‘highly varied nature.

Sun, 3-10:15 pm,
misc. _Eastern, d light saving.
WHKC, Baltimore, Md. 500 mi. Jos. M. Zamoiski_ Co.

Tues Thurs, Sat, 7:30-9: 30 pm. Eastern, daylight
saying.

WKY Oklahoma City, Okla. 485 also. 500 mi. Okla-
homa Radio Shop. (Daily Oklahoman.) D 12 m,

weather; 7-7:30 pm, baseball, specials; 8:30-9: 30 con- |

éent 9, weather, news. Sun, 3:30-4:30 pm, (,onceit
entral. '

LK, Indianapolls, Ind._ 300 mi. F.- F.: Hamilton.
(Indianapolis News.) Duily ex Sun, 11-11:30 am,

music, weather, 12-12:30 pm, music; 2-2:30, music;
3-3:30, music; j, baseball; .10, weather. " Tues, Thurs,
Suu 8:30-10 pm, Specml Sun 2-4 pm, chur¢h serv-

ices; 10. weather.
Crosby Mfg. Co. Daily
ex Suu 1 pm, market letter; 1:30, weather; 2:30,
N. Y. stocks; 2-3, .muslc. Central.
WMA, Andersoni, Ind, 25 m{ Arrow Radio Lab, Mon,
Wed, Fri, 7: 30-8:30 pm, concert, news, etc, Central,
WMG,” Youngstown, O. 500 mi. Columbia Radio _Co.

Mon Wed, ¥ri, Sat, 8:30-9:45 pm, concert, address
etc. Eastern,
WMH, Cmcmnatl, 0. 485 also. 1,000 mij. Precision

Equipment Co. Daily ex Sun, 11 am and 4 pm, weath-
e¥, markets, Mon, Wed, Sat, 8:15-10, concert, lecture,
‘vaudeville, news. ~Central

WMU, Washington, D. C. 100 mi, Doubleday-Hill
‘Elee, Co. Daily, 4:30- 6}:;30t pm, concert, baseball,
agtern.

Thurs, 8-9 pm, concert
WN}, Albany, N. Y. 60 mi. Shotton Radio Mfg. Co.
Mou, Wed, Sat, 8-9:30 pm, music, entertainment.

dayligh ing,

woc. Davenport, 1a. 485 also, 150 mj. Palmer Schoal
of Chiropractic. Daily ex Sun, 12-12:15 pm, markets,
weather, concert; 3:30-4, lecture; 5:45-6 and 7-8, con-
cert,. Sat., 8-8: 15, business review Sun, 9-10 am and
5:30-6: pm, sacred concert. Centra

WOE, . Akron, Q. 50 mi Buckeye Radio Service Co.
Mox,: Wed, Fri, 7-8:16 pm, concert news, lecture.
Sun, 10-12° am, church service. Eastel
WOH, Indianaoplis, Ind. 1,000 mi. Hatﬂcld Elec. Co,
(Indianapolis Star.) Daily ex Sun, 10-11 am, music;
10:15, financial, markets; 1-2 pm, music; 1:20, -mar-

kets; 4-5 pm, music; 4:15, pohcc notes; 4:50, baseball.

Mon, Wed, Sat, 880 10: pm, Concert Central.
W01, Ames, Ia. 0 mi. JYowa State College. Daily,
9:30 am, 1Z:40 pm, wea.ther

ral.

WOK, Pine Bluff, Ark. 1,000 mi, Arl(ansas Light and
Power Co. aily, 7:30 pm, baseball, markats, weather,
nevs. Tues, Fri, 8-9:30 pm, concert. Sun, 11 am and
7:45 pm, church service. Central.

w0Q, Kansas Clty Mo. - 485 also. 300 mi, Western
Radic Co. MPaily ex Sum, every half hour 9:30-1:15
pm, markets; 11:30 am, 2 7:30, markets, weather,
roa.d condﬂlon!, 1’66—@. cnncert, vaudesille, Sun, 7

urch  pervice, tral.
WOR. Newark N. 4 160 m), L. Bamberger & Co.
Daily ex Suw, 20 minutes on half hour_ from 10:30

am to 6:80 pm, mianellanenua Eastern, daylight sav-~

woz whmund Ind. 485 only. 300 mi,” Richmond Pal-
ladium. Dafly ex Sum, 12°12:15 pm, markets; 4-5,
¢oncert, nuws markets; 8:80 pm, concert, news, weath-
er, lecturs, Central
WPA, Fort Worth, 'Inx. 485 also. 500 mi, Fort- Worth
Record. D éx Sunm, 11:30 am; 2:30-8 pm, 6-6:15,
7:15-7:80; 0-8:30, Sun R ‘I '50 fm. 6.30, Central.
WPE, Kanfus! City, Central Radio Co.
Mon, ¥ri, Sun, T 45 pm, cnnceit Sun, 8:15 pm, ser-

Ly
monette. ‘Daily, afternoon, baseball scores, Central.
WPJ, Pm,adelphia, Pa. 30 St.  Joseph’s CoHege

D;uly ex oun, 2:3¢ pm, 8:30, sports, news. Sun, 10:45-
? %45-8:30_pm church service. Eastern.
WPM, Washington, D, ¢ 200 mi, Thos. J. Willlams,
Inec, (Washmgmn Daily News,) Dally ex Sun, 12:30
pm, news, Mon pm, concert. Eastern,
WPO0, Memphis, Texm, 206. mi. United Equipment Co.
(News-Scimitar.) Daily, 7-9 pm, concert, news. Cen-

tral.

WRK, Hamilton, 0. 1,000 mi, Doron Bres. Elec. Co.
Mon, Wed, Sat, 8: 30-10:30 pm, concert, news. Fi,
7:30-9:30,  concert. Sun, 10:45.am and. 7:30 pm,
church ‘service.. Centr 3 o

WRL, Schenectady, N. ¥. 800. mi. Union*_College:
Sun 7:30 pm, sacred concert, speeches, etc Irregular
miscellaneous weekday program.

WRM, Urbaua, Ill. 410 also. 200 ml, UMV. of Iil
Thurs, 8:30—8:5.) pm, 9:05 on, news, concert, lecwre
Special concerts irregular. Central
RP, Camden, N, J. 200 mi. Federal Inst. of Badlo

Teleg. Daily ex Sat. and Sun, 10-10:45 pm, instruc-
tion. - Eastern, . dayli ht saving.
WRR. Dallas, Tex. 485 also. 200 mi. City of Dallas,

Daily ex Sun, 12-12:36 pm, weather; 3-3:30; baseball,
markets, news; 7-7:15, police news; -8:30- 5, music.
Sun, 11 am, -church service, 7-8 pm, police news,
church service. Central.

WRW, Tarrytown, N. Y. 1,500 mi:

f Research ab. Tues Thur, “Sat, 10:05 pm.
0:30 am, 2 pm, 10: -:05," Eastern, daylight saving.
WSB Atlzmta Ga. 485 also. 1,000 mi, Atlanta Jour-
na.l. Daily ex Sun, 112-1 pm,
employees; -2:30, weathei markets; 4-4:30, theater
concert; 4:30, markets 5- 6 baseball, markets, nusic,
be(mme stories; 7-8, concert ete.; 10:45-11:15, music.

Sun, 11 am, 5 pm, church service. Central.

WSN, Norfolk Va. 100 mi, Shipowners Radio Service
Inc Mon, Wed, Sat, 8:15-9:30 pm, concert. East-

WSX Eri¢, Pa. 75 mi. Erfe Radio Co. Tues, Thurs,

i bnt 10-10:55 pm, news, concert, lecture,
30 pm,-sermon, KEastern, da.yllght .saving.

WSY Birmingham, Ala, 150 mi. Alabama Power CQ

Tarrytawn Radio
Sun,

concert for industrial

Dally ex Sun, 2:30 pm, markots, stocks; 8, concert
Sun, 8 pm, chapel. Ceéntral.
WTG, Manhattan, Kan, 485 only, 75 ml. Kan, State

Agri. College. Daily ex Sun, 9:55 am, weather (code).

Central,
WTK Paris, Tex. 300 mi.
am to 5 pm,

Paris Radlo Elec, Co. Daily
7-11 pm, miscellaneous.

1.
. Ra-Do Corp Daily ex
Sun, 1-2 pm, 6:30-7:30, 10-11, concert baseball,
. markets, Sun, 1-2 pm, 6:30-7:30, 9-1 Kastern,
WWI Dearborn, Mich, 300 mi. Ford Motor Co. Wed,
astern.
WWJ IPetroiL, Mich, 485 also. 1,000 mi. Detroit News.
Daily ex Sun, 9:30-10:30 am, hints to - housewlves,
concert, weather; 10:55, time su,vnals 12:05-12:45 pm,
concert: 3:30-4:15, markets, weather: 5-6, news, base-
ball. Week of Ju]y 10 auu every other \veel( 7-8:30 pm,
concert, lecture, Xill . in weeks, 8:30-10 pm, concert,
. lecture. Sun,- July 9, wk ete, 9:30 am-2:30 pm,
church services and spcciﬂl 4-6 pm, special. Sun, fill
in wk, 2-4 pm, special;-s 10, church services and

swecial, Eastern, 2

WWX, Washington, 1,160 oply. 600 mi. Post

Office Dept. Daily ex Sun, 10 ‘am, weather; lEO 3(3
ast-

marl\ets 5 pm, 7:30, 8, markets; §: :50, weatber.

WWZ New York, N. Y. 200 mi. Jobn Wanamaker.
Daily ex Sun, 1:40-2 'pm, 2:40-3, - 3:40-4, 4:40-5,

10:30—12 midnight, concert. ~Eastern,

3YN, Washington, D. C. 100 mi, Nat'l B.adlo Inst.
Daily, 6:30-7:30 prm, instructlon. KEastern.

9ARU, Louisville, Ky. 200 only., 200.mi. ‘Darrell A.
gow&x&rd. Mon, Wed, -8 pm, Dolice news, concert,
entral, :

FAMOUS ENGINEERS
_SPEAK AT CONGRESS

‘BOSTON CODIST RETAINS
WORLD’S SPEED TITLE -

Crowds  Attend Pegeant of Progress
Feature to See and Hear
Ether Notables

CHIC-&GO-—-Opemng Sunday, August 6
with a code speed marathon and closing
Tuesday, August 8, with a message from.
Senatore Guglielmo Ma. coni, the first an-

nual Radio Congress was held here at ‘the .

Pageant of Frogress Exposition. Many
thousands of interested fans, novices,
manufacturers and dealers attended the
sessions of the congress to hear and see
the many ether notables who delivered
speeches.

On Monday T. R. McElroy of Boston, |

holder of the present world’s record ‘for
Radio code spaed of 561% words per minute,
defended his title by winning the:con-
gress marathon,  His speed was 62%
words per minute. The award received by
Mr. McBEltoy was a solid gold diamond
donatéd by George KE. Carlson,
Commissioner of Gas and Electricity of
the City of Chicago. The three next con-
testants and their speeds were: B. C,

Seutter, New York, 52 words; M. Swartz,
‘Chicago, 48 words; B. D. Brankey, Chi-
cago, 46 words.

Monday’s Program

The Monday program of the congress
was .opened by Major J. O. Mauborgne;
signal officer of the 6th Army Corps Area,
and president of the congress. Speakers
and their subjects at the Monday session
were:

John Mills, \research engineer of the
Western Electric’ Co., #The Huma.n Voice
and Its " Electrical Tra.n_smlsswn Mr.
Mills’ paper was appropriately illustrated
by moving oscillagraphs projected on.a

general Radio én-
of the
“The

Samuel M. Kmtner,
gineer in research departmeént.
Westinghouse Electric & Mfg. Co.,
Technique of Broadcasting.”

Dr. Louis - Colien, consulting engineer
for Signal Corps, U. S, Army, ‘“Wired

. Wireless and Its f&pplication to Broadcast-

mg on Power Lines.’

“Dr. J. H. Dellinger, physicist in charge
ofRadio Laboratory of Bureau .of Stand-
ards, “Interference Problems in Radio
Telephony.”

Benjamin ‘F. Miessner, Radio research
engineer and acoustic expert, “Desig n of
Vacuum Tube Amplification Systems.”

R. . Heising, research engineer of the
Western Eleetric Co ., "How Speech Is’ Car-
ried.” )

Tuesday’s :Progra.m -

The:* program for - the closing day, Tues-

day, was!:

R. H. G. Mathews, central division man-
ager of the American Radio Relay League,
“Amateur Radio.”

Lt. Col. L. R. Krumm, superintendent’
of Radio operations of the Westinghouse
Electric & Mfg.. Co., “Broadcasting Oper-
ations, Present and Futurs.”

Dr. Chas, Py ’S..einmeta, Ehief wnlsuhmg
engineer of the General Blectric Co., "The
Problem of Radio Power Transmissmn

F. W. Dunmore, Radio. laboratory of
Bureau of Standards, “A Relay Recorder
for Remote Control by Radio.”
© George H. Clark, publicity engineer for
the Radio Corporation of America, “Radio
Telegraphy,” a paper written by Senatore

Guglielmo Marconi, who, unable to be
present, authorized its reading by Mr,
Clark, Mr. Clark also. gave an illus-

trated ‘talk on the Radio Corporation sta-
tion, “Radio Central,” at l’ort Jefferson,
Long Island.

CONDENSED

By Dielectric

Senator Marconi may have lost a good
eye, but -he retains his wisdom teeth
‘When this wizard of Radio tells us we are
the lead-in, his set is working right. After
looking us over and getting a hunch- or
two from Dr. Langmuir's new Radiotrons
the Senator went away on his boat to.
juggle with the short waves. Considering
what he has done for the science he well
deserves the little  medal given him.

Something new .- 'in  South America
Added to Brazilian nuts that country now
is ~developing “fans.”
Radio system down there has started the
growth of fans and the youngsters’ of
Brazil are assembling sets with high fre-
quency.

Mars never sent a spark after all. New
stunts in Radio have been coming along
so fast we thought maybe someone had
started a signal several hundred years ago
from that planet. Nothing to it.  Some
fellows think it is nearly time to transmit
code. messages requesting reservations in
the next world. Not so fast; my friends
you -don’t’ know where those messa.ges
would be picked up.

About the time we get all our _stuff to-
gether on the latest type of receiving set,
Armstrong, or someone else geéts a new
hunch*and we fade out. -Here’s the super-
regenerative set capable of amplifying
the signal strength. 100,000 times. . You-
will just about commence one of these
when the super-super will be along.. For
speedy changes Radio has all the smences_
‘beaten.

Dealers in Radio books say. the craze
is ‘dying out. Some of them think it is
the novelty of listening in via Radio to
the samé things we have heard from our
phonograph, which caused the craze . ‘and

'is now wearing off. “Well, broadcast pro-

Sun, 12:15~ 1

Tampa,

Installing a .big,

State, City, Call

Alabama:

Birmingham; WIAG WSY

Mobile, WEAP

Montgomery, WGH'

Arizona:

Phoenix, KDYW, KFAD

Tucson, KDZA

Arkansas:

Fort Smith, WCAC

Little Rock, WCAYV,
WEAX, WSV

Pine Bluff, WOK

California:

‘Altadena, KGO

Bakersfield, KDZB, KYI

Berkeley, KQI, KRH

El Monte, KUY

Eureka, KNI

Fresno, KDZH, KMJ

Glendale, KFAC

Gridley, XFU

Hanford, KFBD

Hollywood, KFAR, KGC

.Long Beach KSS

‘Los Altos, KLP

Los Angeles, KDZD;
KDZF, KDZP, KET
KHJ, KIC, KIS, KNN,
KNR, KNV, KNX, KOG,
KON, KQL, XUS, KWH,
KXS, KYJ, KZI

Modesto, KOQ, KXD

Monterey, KL

Pasadena, KDYR KLB

Pomona,

Reedley, KM C

Redwood- City, KDYN

Sacramento, KV

San Diego, KDPT, KDYM,
-KDYO, KFBC, KYF

San Fianclsco, AGl KDN,

KPO, KSL, KUO
Sans.(Ijose KFAQ, KQW,

San Luis Obispo, KFBE
Santa Ana, KFAW
Stockton, KJQ, KWG
Sunnyvale, J

Venice, KFAV

Colorado:

Boulder, KFAJ

Colorado Springs, KHD

Denver, DD5, KDYY,
KDZU, KLZ, KOA

Connecticut:

Greenwich, WAAQ

Hartford, WDAK

New Haven, WCJ, WGAH

Delaware:

Wilmington, WHAV

‘District of Columbia:

" Washington, WDM, .
WEAS, WHAQ, WIL
WIAY, WJH, WMU,
WPN, WWX, 3YN

Florida: .

Jacksonville, WCAN,
WDAL

Eiami, WIrAW, 7YA\Z

Pensacola, WGAN -

WDAE, WEAT
WHAW . -

Georgia:

Atlanta, WAAS, WDAW,
WSB, 4CD

College Park, WDAJ

Fort Smith, WGA

Idaho:

Boise City, KFAU
Lewiston, KFBA
Moscow, KFAN

Peoria, WBAE, WFAP

WIAN

Rockford, WIAB, WJAM
Springfield, WDAC
Tuscola, WDZ

Urbana, WRM

Indiana: .

Anderson, WMA §
Fort Wayne, WFAS"
Huntington, WHAY

Marion, WIA

Richmond WOz

South . Bend WBAQ, WGAZ
Terre Haufe, AC
West Lafayette, WBAA
‘Towa:!:

Ames, WOI

Burlmgton, WIAS

Cedar Rapids, WJAX,
WEKAA -

Centerville, WDAX
Davenport, WHAI, WOC
Des Moines, WGF .
Fort Dodge, WEAB
Iowa City, WHAA ~

Le Mars, WIAU

Newton, WIAH '
Shenandoah, WGA

Sioux City, WEAU WHAE
Venton, WIAE
Wp.terloo, WEAZ, WH.AC

Kansas!
Anthony, WBL
Atwood, WEAD
Eldorado, WAH
Emporia, WAAZ

LN A
Oakland, KIS, KLX, KZM,’
KZY _ Flint, WEAA

KDZG, KDZW, KDZX,

AR
Savannah, WGAYV, WHAO_

Illinoisz

Chicago, . KYW, WAAF ’
WBU, WDAP, WGAS,
WGU -

Decatur, - WBAO, WCAP,
WHA

‘Blnghamton,
IAV

Quincy, WCAW, WCAZ
_Buffalo,” WG

Indianapolis, (gVLK WOH I

State, City, Call

Independence, WFAY
Lindsborg, WDAD

| Manhattan, WTG

Salina, WFAD
Wichita, WAAP, WEAH,
WEY, WHAN

Kentnoky. i

Louisville, WHAS 9ARU

Paducah, WIA

Louisiana: .

New Orleans, WAA
WAAC, WBAM, WCAG
WGV, “/IAF WWL

Shreveport, WAAG,
WDAN, WGAQ

Maine:

Auburn, WMB

Portland WJIAL

Sanford, "WFAR

Ma.ryland.

Baltimore, WCAO, WEAT,
WKC

Massachusetts:

Boston, WAAJ, WFAU

Holyoke, WHAX

Medford Hilleide, WGI

New - Bedford,’ WDAU .

Springfield, WBZ, WIAP

Worcester, 'WCN, WDAS,
WDAT

Michigan:

. Bay City, WTP

Dearborn, WWI
Detroit, KOP, WCX, WWJ
East La.nsmg WHW

La.nsmg, WHAL .
Saginaw, WIAW
Minnesota:
Duluth, WJAP
Hutchinson, WFAN
Minneapolis, WAAL,
WBAD, WBAH, WCAS,
WCE, WLB :
Redfield, WCAL
St. Cloud, WFAM
St. Paul, WAAH
Mississippi:
Corinth, WHATU
Missourii
Brentwood, WFAK
Cameron, WFAQ
Columbia, WAAN
Jefferson City, WOS .
Joplin, WHAH, WJAC
Kansas City, WDAF
WHB, WOQ, WPE
St. Joseph, WHEAK
KSD, W%VAE

Springﬁeld WIATI-

Parkio, WIAT

Montana:

Butte, KFAP, KFBF

Great Falls, KDYS

Havre, KF'BB

Nebraska:

Lincoln, WCAJ, WFAV,
WGAT, WIAX WJAB
WKAC

" Norfolk, WIAG

Omaha,  WAAW, WIAK,
WOou, Wov
Rushville, WEAV
. :Nevata: -
“Reno, KDZEK, Ki'AS,- KUJ.

New Eampshu-e.
Berlin, WEAQ
New Jersey:
Atlantic City, WHAR
Camaden,

Deal Beach, 2XJ
Jersey Clty, WAAT
Moorestown, WBAF

Newark, WAAM, WBS,

WIX, WJIZ, WOR, 2XA.I

'N. Plainfield, WEAM
-Ocean City, 'WIAD .

Paterson, WBAN
New Mexico:
Roswell, XNJ _
State Collége, KOB

.- New York:

Albany, WNJ
WFAX, -

W

Brooklyn, WGAC

WWT

Canton, WCA

Ithaca, WEAIL

Newburgh, WCA

New York, KDOW WBAY,
WDAM,- WDT, WVP,
WWZ

Poughkeepsie, WFA

Rochester, WHAM, WHQ

Ridgewood, N

Schenectady, WGY, WRL

Syracuse, WBA
WFAB | _ .

Tarrytown, WRW B

Troy, WHAZ

Utica, WSL -

Waterford, WFAG

. North Carolina:

Asheville, WFAJ
Charlotte, WBT
North- Dakota:

l-_ Fargo, WDAY

Ohio:

‘Akron, WOE

Athens, WAAV

Canton, WWB

Cincinnati, WAAD,
WHAG, WIZ, WLW,
WMH

‘Cleveland, KDPM, WHK
Columbus, WBAV WEAO

Dayton, WA1l, WFO,
WIAJ

B, . WDAI,.

State, City, Call -
Hamilton, WBAU, WRK
Lebanon, WPG
Marietta, WBAW
Norwood, WIAL
Portsmouth WDAB
Stockdale, WJIAK
Toledo, WBAJ, WHU,

WIK
Wooster, WGAU
Youngstown WAAY WVIC
Zanesville, WP
Oklahoma:
Muskogee, WDAY
Oklahoma City, WKY,
6XT
Tulsa, WGAF
Yale, WHAT
Oregon:
Bugene, KDZJ, KFAT
Hood River, KQP
Klamath Falls, KDYU
Portland, KDYQ, KFAB,
%%g, KGN, KGW, KQY,

Pennsylvania:
Allentown, WIAN
Bridgeport, WBAG-
Brownsville, WDAQ
Clearfield, WPI
Erie, WJT, WSX
Harrisburg, V%BAK
Lancaster, W .
McKeesport, WIK
Philadelphla, WCAU
DAR, - WF], WGAVV b

‘VVGL WIP, WOO
Pittsburgh KDKA - KQV,

WAAX, WCAE "WHAF
villanova, WCAM
Wilkes-Barre, WBAX
Rhode Island: A
Edgewood, WEAG
Hast Providence, WKAD
Pawtucket, 10J, 1XAD
Providence, WEAN, WJAR

South Carolina:

-Charleston, WFAZ W

Orangeburg, WGAM
South Dakota:

Rapid City, WCAT
Sioux Falls, WFAT

Tennessee:

Memphls, WKN, WPO

Nashvule, WDAA

Texas

Amarillo, WDAG .

Austin, WCM

Dallas, WDAO, WFAA,
WRR

El Paso, WDAH

Fort Worth WBAP, WPA

Galveston, WHAB, WIAC

Houston, WCAK, WEAYV,
WEV, WFAL, WGAB

Paris, WTK

Port Arthur, WCAH

San . Antonio, WCAR,
WIAE

Waco, WIAD

- Wichita Falls, WKAF

Utah:
Ogden, KDZL

Salt  Lake Cifw 777 v
o Verbivaay.. .

Burlington, v wiar
Virginia:

Norfolk, WSN

Richmond, WBAZ

‘Washington:

Aberdeen, KNT

ellingham, KDZR

Centralia, DZM

Fverett, KDZZ

- Lacey, KGY

Pullman, KFAE . )

Seattle,, KDZE, KDZT, °
KF(, KiQ, KIR, KTW

ZC
Spokane, KFZ KOE
Tacoma, KFBG, KBG
KMO
Wenatchee, KDZJ, KZV
. Yakima, KFV, K

West Virginia:
Bluefield, WHAJ
Charleston, WAAOQO
-Clarksburg, WHAK
Huntington, WAAR
Morgantown, WHD
Wisconsgin:
Madison, WGAY, WHA-
Milwaukee, WAAK
WCAY, WHAD WIAO
Neenah, WIA .
Superior, WFAC
Waupaca, WIAA
.Hawadi:
Honoluly, KDYX KGU
" Porto Rico:
Ensenada, WGAD
Canada:
Calgary, CHBC, CHCQ,
CFAC

Edmonton, CJCA
Fort Frances, CFPC
- Halifax, CFCE
Hamilton, CKOC
London, &IGC
Montreal, CFCF,
CcJIB KAC .
Ottawa, CHXC
Regina, CKCK
st. John, CJCI E
Toronto, CFCA,  CHCB,
CHCZ, CHVC, CJCD
- CJCN, CJISC, CKCE

CHYC,

gra.ms are quite different——most of them.
Besides, buying new records and winding
the phonograph are eliminated with Radio-
telephony. I'm sure no code fan will agree
with the booksellers. : .

The next time you are seated in the lob-
by of a big hotel, or busy putting away a
good medl, and you hear. yourself paged,
‘|-don’t siow your -ignorance by . Jooking for
the boy. It's the announder at the desk
using "his a.mphﬁer ] S

I expect to hear of loud- speai\ers bemg
used at the beach resorts giving the

www americanradiohistory com

Defiance, WCA - %
Fairfield, VVL-ZQ . Winmpeg, CHCP, CJCG
_Granv1lle, WJID CJINC, CKzZC

bathers the latest baseball returns. Per-

haps dance music broadcast at night will
make the beaches favorite cool retreats
for this pastime

Did any of you read Dr. Steinmetz’

statements disproving the theory of ether

waves? I tried to follow him through it
all but somehow couldn’t get his ' signals
clear. Binstein, with his relativity, made
me dizzy. Scrapping the 'idea of ether

. waves will mean tunmg in a.il over aga.m.

Watch this space for the latest Radio

gossip.
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Patent Infringement

In the Rush to Make Outfits, Patents Are Overlooked
. A RECENT investigation shows that at least thirty-

seven Radio apparatus manufacturers are infring-
ing upon each other’s patents. More than one thou-
sand other manufacturers are infringing upon patents
of older Radio concerns.” Apparently everyone has been
too busy to go to the law, but when the day of reckon-
ing comes there will be trouble. It is obvious that omly
a small portion of those who are are putting Radio
apparatus on the market have either techmical skill or
the protection of exclusive patents.

Vacation as Radio Operators

Receive Pay While Taking. the Summer Vacation

GREAT many young Radio enthusiasts have dis-
A covered this summer that through their knowledge
of the transmitting key they have been able during
these vacation months to travel as commercial operators
aboard ship.

This wmakes one of the most practical vacations
possible, combining as it does the pleasure and broaden-
ing influence of travel with the opportunity of earning
a fair salary. The drawback in most eases is, of course,
the dearth of ships requiring Radio operators. How-
ever, the persistent seem somehow to find eventually
the berths they are looking for. It would seem an
excellent idea for a number of amateurs who are
uncertain how they will spend their next summer’s
va~ation to get into practice during the winter for a

© ° ' ¥-omaa  Even if they do not land aboard
eeow - aseful and likely to be

Demand for Apparatus Unabated
The Coming Months Will See Another Boom in Trade
STATEMENT issued by the president of a large
A concern is that their manufactured Radio goods
has increased 50 per cent during the last four weeks.
The report shows that dealers throughout the country
are now buying for the late August and early Septem-
ber demand which is. expected to eclipse last spring’s
rush on the Radio shops.
The feverish growth the industry had during last
winter and spring has given much valuable publicity
to the business. The simmering down of the demand,

however, has been caused by the summer heat and has |

brought many a manufacturer to his senses. The
reliable builder of apparatus is now getting a better
angle of the market. He is catching up with orders
and stocking up for the fall business.

There is no question as to what the results will be
when fall comes. The indoor sport of the American

public will again be the Radiophone and no one knows .

at this time just what the outcome will be as to the
amount of business that will be done-this winter.

Future of Broadcasting

Stations Trying to Find Most Popular Program

HE FUTURE of Radiophone broadcasting might

be viewed from a dozen angles. A dozen or more
of prophecies might be obtained from as many people,
but perhaps the only possible deductions which can be
made thus far are those based on what has occurred
and what progress has been made during the first six
months of popular Radio.

Already the broadcasting stations have tried out a
range of subjects from prize fight ringside returns to
lectures on social hygienme and from jazz to grand
opera. Religious sermons and sacred music are being
sent out on Sundays and kiddies’ bedtime stories sev-
eral evenings each week.

In the ambitious attempt to feel out the public desire,
the broadcasters have discovered what newspaper man-
agers discovered long ago—that the mental and intel-
lectual appetite of the American family has a wide
range of interests, and in order that the new means of
disseminating what the American public wants to know
daily, it is essential only to realize that the change is
one of manner—not of matter.

The Radiophone receiver in the home, if desired, can
be on duty all of the time. Its messages come in spoken
words, pleasing and easy to understand. In this one
feature, state and national government departments

have an agency whereby the home, the office, the farm-

and ‘the workshop may be reached directly and at op-
portune times, :

All in all we have in the Radiophone a new and val-
uable means of communiecation—in the main a way to
get the news matter in a direction of flow from organ-
ized sources into the dwellings of men.

“turns but also between the layers.
|| plished by winding the turns in a honeycomb construe-

Ye Ed Asks "imself

Question—Why is a fized condenser required 0cCross

the telephone receiver in a recewing circuit?

Answer.—A fixed condenser is necessary across a tele-
phone receiver so as to provide a path of low impedance
for the high frequency Radio current which would other-
wise make the operation of the head telephone sets
sluggish. :

Question.—What was the original inventor of multiplex
carrier current telegraphy?

Answer.—At one time it was universally believed that
Major Gemeral Squier of the Signal Corps was the in-
ventor of carrier current telegraphy or telephony which
permitted the sending of four messages or telephone
conversations at the same time on a single wire. Major
General Squier is at the present time contesting his
patent which he claims infringed by the American Tele-
phone & Telegraph Company, and it will be up to the
United States Appellate Court to decide this question.

Question.—Do you consider a patent based on a silicon
core in a telephone recewer as a new tmwention?

Answer.—Silicon core has never been used as a core
in receiver coils. It has been universally used as a
core in almost every other type of coil. The patent
would seem justified as the application is new, although
prineiple, old.

Question.—Have tests been made with an exposed wire
antenna which will entirely overcome static interference?

Answer.—A. H. Taylor has carried on a large num-
ber of tests using a long single wire antenna and a long
underground antenna wire tuned together in a coupled
cirenit. These tests were carried on in connection with
transmission experiments between this country and Eu-
rope and under severe conditions all static interference
was entirely eliminated. .

Question.—Is it considered a dangerous proposition to
use a receiving set during a thunderstorm?

Answer.—Provided the set is equipped for outside and
inside lightning arresters the use of a Radio receiving
set is no more dangerous than the use of an ordinary
telephone during a local thunderstorm. The inductive
effect of a lightning bolt striking a set so equipped is,
however, a very uncertain factor, and is, therefore, con-
sidered a dangerous liability.

Question.—There is considerable difference of opinion
as to whether or wnot all disturbances encountered in
Radio reception during the summer months are due to
statio disturbances. What are some of the steps which
can be taken to cut down the amount of disturbances

' that dre present in a set dwring humid weather?

Answer.—The use of a vacuum type arrester, as stated
above, will carry off much of the electrostatic charge
which accumulates on an aerial antenna. Copper shields
between the vacuum tubes will materially decrease leak-
age noises brought about by the oscillations of one tube
leaking into the other adjacent tube. Mounting the
vacuum tubes so that they are free from vibration and
also guying with ropes the aerial wire of antenna will
decrease these noises. In addition the set should be en-
tirely shielded inside of the cabinet on all sides, all
shields being connected to the ground.

Question—Why was the Poulsen arc -abandoned in the
use of Radio telegraphy?

Answer.—The carbon are due to the destruction of the
carbon in operation at white heat brings about un-
even crater electrodes, and because this uneven burning
of the carbon brought about sputtering in the cireuit,
and the higher efficiency of the present vacuum tube gen-
erator, this arc was finally -abandoned.

Question.—Why  has Radio frequency amplification
been delayed?

Answer.—Because it has been hard to design Radio
frequency transformers with a wide range of wave
length and still with satisfactory efficiency.

Question.—What s the principal distinction in de-
sign of honeycomb coils? - :

Answer.—Honeycomb coils wound on self contained
tubes have the wiring so arranged that a. minimum
amount of capacity is not only present between the
This is acecom-

tion. In other words, the lap of the turns across the
section of the layers are in diamond shape form. This,
construction has been found very satisfactory and has
been patented in combination with a satisfactory mount-
ing for installing such coils readily in position on the
face of the panel, Dr: Lee De Forest is the inventor of
this method of winding coils. :

Question.—In international telegraph signaling what
i the object of the threc-letter signals beginning with Q?

Answer.—The introduction of these signals by means
of the letter Q has simply a purpose of abbreviation
for reducing unnecessary conversation between the tele-
graph stations: In other words, it is a code applying
to questions and statements which have the same defini-
tion in any language which may be used.

Question.—What is meant by the use of %the word
¢“Omnigraph’’ in connection with telegraph itransmis-
ston? :

Answer.—An omnigraph is a device operated me-
chanically for the purpose of sending code. This de-
vice provides a very efficient means for code practice.

) W. N. Furthman.
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Coal Strikers, Beware!
A Spokane paper says when some fans try to operate
‘a loud speaker with their sets, they hear a noise like a
ton of coal being dropped down a chute in-a celler. To
some of us that would be a mighty interesting noise.

N

And Chain Him to the Ground

Warden: ‘“Who are you and what are you charged
with$’’
Prisoner: ‘‘My name’s Spark, I’'m an electrician

and I'm charged with battery.’’ .
Warden: ‘‘Jailer, put this man in 2 dry cell.”’

Mercy, We Hope He Can’t Radio Hootch

THE RADIO
DAIRY CO. Inc.
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Excerpt from the State Journal, Springfield, Illinois,
comes right out and tells the world (seriously) that
H. E. Richardson, 15-year-old-wonder-of-wonders re-
siding in the city Mr. Kodak made famous, that this
marvel has perfected a system of disintegrating milk,
thence squirting it into the ethereal milky way in the
form of Radio bovine juice wavelets, thence the second,
converts the atomized and Radioized chalk-and-water
back into milk. But to get the right idea about this
soul-anguishing, resplendent, scintillating device, we
must quote to you the clipping from Kodaktown:

“¢‘Doubt and ridicule met young Richardson’s
first announcement that he could transport milk
by Radio. But the boy repeated his assertion,
and in the presence of seven witnesses, performed
the experiment for the second time.

‘¢ At first, Richardson says he succeeded in re-
ceiving a quantity of milk by Radio from Brook-
lyn, 260 miles away!

“¢All who saw Richardson perform this wonder
say there is no trick to it. In their presence he
actually sent a quantity of milk twenty feetb
Radio.”’ -
AND NOW, let us hear how our prodigy explains it:

‘‘The milk is passed through a vacuum and the
spark going through the vacuum unites the atoms
of the milk with the electrons and is carried out in
the form of an electric current. This applies teo
the sending of the milk.

‘“The milk is received in the form of an ordinary
message and in place of the phones I use a con-
denser. When the condenser is filled to capacity it
discharges. Atoms discharge easier than the elee-
troms, and therefore the atoms discharge and form
the milk.”’ . ® )
Now not that we want to be sarcastic or anything

old maidish like that but we hereby promise Mr. Rich-
ardson and  the State Journal top place in our own
hand-painted foyer of fame when we find that we have
been making light of such a wonderful invention. Just
think of its enormous possibilities, ye home-brewing
brethren!

High

One Radio fan listening in on Independence Day
heard only statie, and has inquired of Mr. Q. & A.
whether they were broadeasting fireworks!

Or eraldine’s Cracked

Hint—Put Birdseed on Your Aerial

Dear Indi.—As I was looking over my Radio Digest
I noticed in Vol. 1 No. 7 a cartoon of a Radio station
owned and operated by the well known ‘¢ Willie Jones.’”
The -artist informed the world that the aforesaid
¢¢Willie’’ had a difficult time keeping the birds off his
antenna. Will you oblige me by writing ‘‘Willie’’
“to tell him he should worry for all the birds he has
perching there he surely must get music on his antenna.

Or the “Shriek” in Arabia

‘‘Choke off Caruso, Gertie, and let’s hear what the
wild waves are saying.’’ - ) :

The golden tenor’s record ends in a sobbing whir.
Gertie adjusts her hair with one hand, and with the

| other languidly twirls a button and a couple of dew-

dads. Up aloft an aerial vibrates and through the
phonograph horn comes a voice:
¢¢This is RED, of the Moscow Daily Murder, broad-

casting the noon report from the morgue. Seven-
teensky ’ :
‘¢ Aw, gee, Gert! Get something cheerful! Try that

fellow in Hong Kong., He’s got the swellest lisp. His
wave length is 431,5.”’ )
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To Explain—

The following article by
Peter J. M. Clute is a con-
tinuation of his series. The
last article will be:

XII. Useful Information.

i

E HAVE previously considered in

more or less detail simple receiv-

ing sets of the crystal detector
type, the vacuum tube detector type and
the regenerative type. These receiving
units were complete in themselves and re-
quired nothing more to prepare them for
the reception of the broadcasted programs.
However, most Radio enthusiasts are not
satisfied/{with simply “listening in,” but
they are interested in getting the signals
as loudly as possible.” Up to this point,
we have considered how to make signals |
audible and the present discussion will be
concerned with showing how to increase
the strength and tone of these signals.
“In order to get louder signals, once they
have been detected, it is 'necessary to
“amplify” them. This is accomplished by
using an “amplifier,” a device which in-
creases the feeble oscillations hundreds
and even thousands of times. This is de-
sirable in order to make the weak signals
sufficiently loud to be distinctly under-
stood. In some cases, the signal strength
is augmented to such a degree that it will
operate a loud-speaking device. '

General Type of Amplifiers

There are two general types of ampli-
fiers, namely, the Radio-frequency ampli-

. Part XI—Amplifiers

‘ ' By Peter J. M. Clute

impressed upon them currents having fre-

quencies well within the audible range.

In the case of audio-frequency amplifica-
tion, the amplifying is accomplished after

The method known as Radio-frequency
amplification is used for increasing the
distance over which receiving equipment
will operate satisfactorily. In order to
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the signal energy has passed through the
detector unit and has been rectified so as
to produce audio-frequency currents,
while-with the Radio-frequency amplifica-
tion the signals are amplified before they
are impressed upon the detector.

The chief advantage of Radio-frequency
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fier and the audio-frequency amplifier.
The difference between these two classes
is that Radio-frequency amplification con-
sists of building up the intercepted Radio
energy before impressing it on the de-
tector; which in turn makes this energy
capable of actuating a telephone or other
device. Audio-frequency amplification, on
the other hand, is used to build up the
audible frequency current coming from
the detector. Inasmuch as many types of
detectors just begin to function when the

amplification lies in the fact that it ampli-
fies only the wave and not the numerous
little irregularities existing in most re-
ceiving and amplifying apparatus.

Both Radio-frequency and audio-fre-
quency amplifiers make use of that prop-
erty or characteristic of the three-elec-
trode vacuum tube which causes it to act
as an amplifier of high-frequency alter-
nating current. When a slight change is
made in the voltage impressed upon the
grid, the plate current increases in much
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strength of the intercepted waves has
reached a critical point, it is quite evident
that extremely weak signals will not be
detected, and no amount of audio-fre-
quency amplification will help, since there
is nothing to amplify. On the other hand,
even with very weak signals, it is pos-
sible to pass them through one or more
steps or stages of Radio-frequency ampli-
fication to be built up before being recti-
fied by the detector. Then, if it is de-
sired, the detector output can be impressed

1
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ONE STAGE RADIO~FREQUENCY

FI6.F amPriFier with pEFECTOR.
upon several stages of audio-frequency
amplification, so as to obtain maximum
audibility. ' ’

Audio-Frequency Amplifying

The majority of amplifying equipments
in use at presgpt are of the audio-fre-
quency type, so-called because they have

RADIO-FREQUENCY AMPLIFIER. (RESISTANGE TYPE)

larger proportions. The vacuum tube de-
tector functions as a relay in which the
amount of current flowing, through it from
a local battery is controlled by the feeble
impulses of the signals received. It has
been shown in the preceding discussion
that a regenerative effect or self-amplifi-
cation may be secured with only a single
tube. In the regenerative hook-ups, in-
stead of applying the potential of the
plate circuit to the grid of another tube,
it is fed back into the grid eircuit of the
same, tube so as to increase the potential
on the grid. This characteristic of the
vacuum tube is employed in the amplify-
ing circuits, where the plate circuit of
one tube is connected to the grid circuit
otf the next tube. By the use of one or
niore additional tubes the incoming sig-
nals can be greatly increased in volume.
Kach tube has a certain value of poten-
tial impressed upon its grid and input
| circuit, and because of this relay action
the voltage is amplified and passed on to
the next tube or to the 'phones.
Amplifiers Connected in Circuits

Tigures 1 (a) to (e) illustrate diagram-
matically how Radio-frequency and audio-
frequency amplifier units are connected
in _circuits already considered. While
other ‘“hook-ups” are possible these dia-
grams will serve to represent typical con-
nections for the different types of re-
ceivers,

WWW american

receive signals over very long distances
with a loop aerial, it is necessary to em-
ploy Radio-frequency amplification. Fig-
ure 2 shows Radio-frequency amplifica-
tion used with a loop antenna. The loop
permits reception with a reduction of

-| desired and

static and interference, inasmuch as it is

AMPLIFIER TUBE

Radio T elephony for Amateurs and Begmners_

in the detector tube, it is again ampllﬁw
at audio-frequency to obtain volume of
sound. Radio-frequency amplification is
advantageous because Radio frequencies
are inaudible to the ear and, hence ampli-
ving is produced without unpleasant
noises or disturbances.

Transformer Coupling Method

Figure 4 shows the transformer cou-
rling method as applied to one stage of
Radlo-frequency amplification., A special
form of transformer, termed the “Radio-
frequency amplifying transformer,” is
used in this connection, designed especial-
ly for the .shorter wave-lengths. The
transformers used must be designed for
the particular wave-length on which sig-
nals are to be received. As shown in the
diagram, the primary of the amplifying
transformer is connected in the plate cir-
cuit of the preceding amplifier tube and
the secondary is connected to the grid of
the next tube.

A smgle stage Radio- frequency ampli-
fier and vacuum tube detector with re-
generative “tuned-plate” hook-up is shown
in Figure 5. Figure 6 shows the typical
connections for a detector tube and two
stages of Radio-frequency transformer
coupled amplification. In actual hook-ups
the filament and plate batteries are -used
for the detector and amplifier tubes, but in
IPigures 5 and 6 separate batteries are
shown in order to simplify the diagrams.

The amplifier of the audio-frequency
type is employed when loud signals are
it introduces loudness and
clarity, as well as depth to the tones.
The problem is to provide a means of
coupling the output of one tube to the in-
put of the next, to obtain as much amplifi-
cation as possible and at the same time
to preserve the original quality of the in-
coming signal without distortion. Cou-
pling between -the detector and amplifier
tubes can be accomplished by using vari-
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only influenced by signals from places
directly in line with the winding of the
loop. Hence, the only interference likely
to occur may be caused by two or more
stations operating on the same wave-
length and located in the same direction
from the receiving station. With two
stages of Radio-frequency amplification,
signals will have about the same intensity
as when the average-outdoor aerial is used
with a standard one tube regenerative
circuit.
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ous combinations of resistances, react-

ances, condensers or transformers.

Figure 7 shows a method of coupling
from a detector to an amplifier tube
through resistances and a condenser.
This resistance coupling gives the least
audio-frequency amplification but pre-
serves the best quality of reproduction.

Typica.l One Stage Amplifier
The typical connections for a detector

tube and one stage audio-frequency trans-
GRIDLEAK

OETECTOR TUBE

FlG. 6
Radio Frequency Amplifiers

Amplifiers of the Radio frequency type
‘are used in one, two or three stages. The
simplest type of Radio-frequency ampli-
fier is shown in the diagram in Figure 3.
This diagram shows a method of coupling
from an amplifier to a detector tube by
means of resistances and a condenser.
Instead of the usual amplifying trans-
formers, the amplified energy is trans-
ferred from one circuit to the other by
means of the resistance coupling. The
resistance in the plate circuit should be
at least equal to the internal plate re-
sistance of the tube, while the resistance
inserted in the grid circuit should be one
megohm or more. Because of its sim-
plicity, this circuit is to be preferred.

- The circuit shown in Figure 3 may be
changed from a resistance-coupling type
to a reactance-coupling type, by replacing
the plate and grid resistances by choke
coils having impedances at audio-fre-
quencies equal to the resistances replaced.
Greater amplification is obtained. by cou-
pling with reactances than with resist-
ances inasmuch as the necessary drop in
potential across them is obtainable with
much less energy loss.

If the grid leak and condenser Iis
omitted for some of the vacuum tubes of
a miulti-stage amplifier, the incoming
Radio-frequency waves are amplified be-
fore rectification. After being rectified
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former-coupled amplification are given in
Figure 8. The primnary of the transformer
is connected to the plate circuit of the de-
tector tube while the secondary is con-
nected to the grid. of the amplifier tube.
The range of frequencies of signals pass-
ing through the windings of the audio-
frequency amplifying transformer is small
compared with the frequency range of
the signals flowing through the Radio-fre-
quency amplifying transformers. Al-
though Radio-frequency amplifying trans-
formers must be designed for the particu-
lar frequency at which they are to be
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used, the regular audio-frequency ampli-

fying may be used since it covers the
whole range of audio-frequencies.

The action of the audio-frequency
amplifier is quite simple. The incoming

{Continued on page 12)
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How to Make a Pancake Varlometer

Popular Tuning Device

Made of Odds and Ends

Very few amateurs have undertaken the
delicate and laborious task of making
their own. variometers, but here >
simple and efficient instrument that any
fan can make in a very short time with a
few odds and ends that are usually found
around his workshop.-

WORKSHOP KINKS?
EARN A DOLLAR—

HERE are many little kinks
worked out. at home that would
4id” your' fellow Radio worker if
he only. knew about them. There are_
new hook-ups, new ways of making
parts and various unigque 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,
128 West Madiscen St., Chicago, IIL

Lxst of materials needed:

1 Switch lever and knob with pointer

1b. No. 22 D.C.C. wire

Strip of brass 1 x 31 inches.

Piece Copper sheet 3 x 3 inches

Strip of brass 1 x 3% inches

Small Flat Head Machine Screws and
nuts with washers

Small Spiral Spring, 2 Washers

Hexagon Nuts to fit Machine Screws

Pancake Coils.

Two winding forms of the size and
shape shown at A are first cut from a piece
of hard red.cardboard about yy inch thick
and an uneven number of slots are cut in
each, about 13 or 15 at most. They are
next wound with 30 or more turns of No.
22 D.C.C.” wire, care be taken that an
amount is wound on each form.
Punch holes in the. exact centers suffi-
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ciently large to take an ordinary binding
post screw.
Coil Mountings

The brass strip B can be procured from
any printing shop for a few. cents. Bend
it at one end to an angle slightly greater
than 90 degrees so that when screwed to
your base board, the coil contact will be
pressed against a like contact on opposite
coil and thereby connect the two in series
without necessitating a pigtail connec-
tion. Holes are drilled at top about ¥ inch

| from end and at bottom in center of bent

part.

Cut a piece of formica to dimensions
shown at C and drill holes 8 inch apart.
This is to be used as a spacer between the
brass strip and the coil.

The rotor coil is mounted on the switch
lever screw with 2 washers and coil spring
placed betwuven panel and coil. After the
outside nut is tightened so that the coil
is tight on the screw, file the screw down
to the nut so that it will present a smooth
surface.

A copper disc should be cut from the
copper sheet with as large a radius as

possible. The center of this disc should
be cut out so as to allow it to be passed
over the switch lever screw and -coil
springs and fastened to the panel with
small screws. No part of it should touch
the mounting upon which the rotor coil is
fastened.

p Asseinbling

The various parts may now be as-
sembled as shown at D. An end of the
wire on stationary c¢oil is fastened to
center screw and the other end is fastened
to a binding post passed through the top
hole on the formica spacer and coil.” The
rotor coil is connected in like manner to
its corresponding screws. In connecting
up the variometer to your set, the bind-
ing post on the stationary coil is used as
one terminal and one of the screws secur-
ing the .copper disc to the panel is used
as the other. Be sure that the turns of
each coil run in same direction.

This variometer can be converted into
a variocoupler by slightly separating the
coil contacts so that they will not touch
and using variable condensers in addition
for tuning in.—Harry C. Williams, Man-
nington, Ky.

TITIERS
(Continued from page 11)
signal passes through the tuning elements
of the receiver to the detector tube and
then to the first amplifier tube, which

functions as a valve controlled by the in-
tensity of the incoming waves.

(«'/?Il? ’LE AN.

The valvu-

DETECTOR TUBE.

point the adjustment .of the circuits be-
comes difficult for satisfactory work and
additional stages tend
noises developed in the tube itself. When
it is desired to receive louder signals or
to do long distance work, Radio-frequency
amplification may be used, followed by a
detector a.nd two stages of audio-frequency
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lar action of tube increases jin propor-
- tion to the incoming energy and draws

current from the plate battery which
passes through the telephone receivers or
loud-speaking device. Xvery change in
antenna current causes an increased plate
battery current variation, thereby giving
a much louder signal.
Two Stages of Amplification

Where two stages of audio-frequency
amplification are used, as shown in IFigure
9, the energy from the first stage is used
to control the valvular action of the sec-
ond ampiifier tube. - Each stage of ampli-
fication increases the signal audibility
about ten times. In connecting up such
a circuit it is important that the various
parts be so arranged that the wiring will
he as short and as direct as possible.
This is especially desirable where two or
three steps .of amplification are being
used inasmuch as back coupling from the
output to the input of the amplifier will

N |
o] '| | , 1'
ONESTAGE AYDIO 'F/?E{-WENC)’AM/’L IFIER.

(N

amplification. Figure 10 shows a hook-up.
of this character. In this hook-up sep-
arate batteries are shown to simplify the
diagram, whereas in practice the “A” and’
“B” batteries. are used for all tubes.
Amplification With Crystal Set
Amplification may be used with any re-

ArMPLIFIER. GRID
TOBES . V74

'5”5,4 7

ceiving set even eof the simplest type. A
crystal detector may be employed with a

cause it to “howl” or oscillate. Even a | Radio-frequency amplifier. After  the
little back coupling will produce enough | wave strength has been buiit up in the
PETEFCTOR TUBE .
GR/O LEdke 2, AMPLIF/ER ‘TUDES
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N \SOLANER,
N
R
E GRID
VAR/OMETER RHED.. AF RHEQ
£ n TRANS
"M marr. | T I
i T TR
. LT
"G OATT
FIG.9  TWo STAGE AUDIG-FREQUENCY AMPLIFIER.

regeneration to bring the vacuum tubes
near the oscillating point.

It is. impractical to use more than two
or three stages of audio-frequency ampli-
fication for the reason that beyond that

amplifier tubes, it is rectified by the crys-
tal detector. This rectified current can
then be amplified by means of audio-fre-.
quency a.mphﬁers Signals may Dbe
brought ‘in ‘and amplified" sufﬁcwnt]y to.

to over-amplify |

PETEC TV
TUPE

‘Baarr
HOOK- UP " WITH RANO-FREQUENCY AND AUDID FREQUENCY
AMPLIF/CATION

use a loud-speaking -device. One of the
advantages of the crystal detector ampli-
fier set lies in its freedom from-distortion,

a result obtainable only after careful ad- |

justment of the amplifier circuit. . Often-
times the crystal detector is used in this

manner because it is silent in its opera- |

tion and is not liable to introduce objec-
tionable noises into the circuit.

An amplifier equipment, as the diagram
shows, consists merely of a three-element
vacuum tube of the amplifier type, a fila-
ment rheostat, an amplifying transformer,
“A” and ‘“B” batteries and connections.
The same filament battery is used for de-
tector and amplifier tubes, and a single
variable-voltage plate battery is employed
for all tubes of a set.

Detector tubes and amplifier tubes are
different as far as electrical character-
istics are concerned. A “soft” or gassy
tube should be employed for the detector,
while “hard” or highly evacuated tubes
should be used for amplifiers. Amplifier
tubes will operate satisfactorily on plate
potentials of 40 to 80 volts, inasmuch as

. they dre not critical in adjustment in com-

parison with detector tubes, As may be
seen by referring to the diagrams showing
a detector and one or two stages of ampli-
AMPULIFIER.
TUGES

=4 ]

"BBArT

‘soarr

“B” battery
in series and connec-
tions made in. such a manner that full
voltage may be used on the amplifier
tubes; while a variable part of the same
battery is used for the detector tube.
Filament rheostats should be so regulated
that a minimum value of current con-
sistent with loud, clear signals flows
through them. Increasing the currents
through the vacuum tube filaments not
only shortens the life of the tube but also
hinders good signal reproduction.

Much of the present success of Radio
broadcastins depends on the amplifying
apparatus now in use. The amplifier has
served to increase the range of all trans-
mitters to a remarkable extent. The
transmitter is not any the more powerful
or efficient than it was formerly, but -the
receiver, because of the regenerative hook-
up -and the amplifier- arrangement, can be

fication, 221%-volt units of
may be connected

‘made to- respond to -much -more weakened .

waves,

www americanradiohistorv com

Automobile Lamp Saves
Costly Vacuum Tubes

The' accompanying illustration shows a
small piece of apparatus in my laboratory
I could not get along without. I use it
for testing new circuits. It is convenient
to use and it will -save .the .one who. uses
it some hard earned money. When you
have ‘the new circuit all hooked up, just
slip the tube out of its socket and put

6 Vorr
ACTOMOBILE
LAMP

FILAMENT
LEADS JSOLDERED|
ONTO 7TWO
s rar )
Inf
e

this one in its place. If the lamp burns
you will know the battery leads are cor-
rect, if the battery leads are crossed a
burned out filament will be the result, but
as it is only a six-volt automobile lamp it
is considerable cheaper and easier to re-
place than a vacuum tube.—Gilman
Snyder, Jackson, Cal: -

A Light Touch on Galena

Did you ever notice that the lighter the
contact spring. is placed against your
galena crystal the louder and better you
receive the signals? To get the best out of

'

your crystal detector obtain No. 36 gauge
German silver or copper wire and construct
the contact spring out of this material.
German silver is the best because it will
not -oxidize and a bright clean surface
can always be depended upon. — George
Hanley, San Francisco, Cal.

RADIO, SUPPLIES  STORES

TELEPHONE MAINTENANCE €0.

20 S. Wells St, Franklin 3986
5206 W. Madison, Austin 7041, 122 E, 47th §
Look for the TELMACO Sign musmmm

Headq‘uqrters for
oo
- Radio
_Supplies
and Equipment

Radio Department

COMMONWEALTH EDISON
LECTRIC SHOP«

72 West Adams Street
Chicago, Il

Distributors
FOR

DeForest Radio Sets
All Types

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

own set, A
Write for Complete Price List

Special Discounts to Dealers

Thos.E w".sou 8: Co.!
\_"./

42 South Wabash Avenue
Dept. R. D Chlcago
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Simple

By Harry J. Marx

Radio Frequency Hook-Ups

Numerous quest;iowdepartment letters have
come in, asking whether steps of Radio fre-
quency using a plug and jack system of con-

- trol can be added to a recetving set in a man

sner gimilar to that wutilized in audio frequency
amplification. . In addition, numerous ques-
tions have been asked about the new Myer's
vacuum tubes whieh but recently have been
introduced on the market.

In this article Mr. Marx furnishes two
Irook-ups, both of which use a jack system for
controlling both the Radio and audio frequency
amplification. In addition the second nook-
up 18 designed for Myer’s tubes, and coils,.
with a description of its operation and de-
tails of the parts rcquired. —~LEDITOR.

OME TIME'ago the writer was in re-
S ceipt of a letter requesting him to

check over a hook-up diagram that-

had two steps of Radio frequency ampli-
fication, detector and two steps of audlo
frequency amplification, with a plug and
jack system of control for both Radio and
audio stages. Unfortunately there were
considerable changes necessary to make
the hook-up practical. There have been
nuraerous inquiries, however, for a hook-
up of this type,
changes it is presented as shown, using
a regeneration with three honeycomb
coils.

The second hook-up was designed for
use with a variocoupler, variometers, and
the new Myer's tubes and coils. Although
only recently introduced on the market,
they have been popularly received and the
newly developed Radio and audio fre-
quency choke coils, help make up some ex-
tremely interesting and simple circuits.

Honeycomh Coil Circuit

It will be noticed that the plug “P” in
the circuit is connected to two binding
posts marked ‘“T” and “S8.” This is to
indicate that the “T” binding post, whick
is grid side of the detector unit, should
be connected to the ‘tip” of the plug—
while the “S” binding post, which is the
ﬁlament side, should be connected to the
“sleeve” of the plug.” If this is done the
sleeve of the plug, when inserted in jack
“A) peades a connection: through the body
of the jack to the negative side of the
“A” battery. The tip of the plug makes
a contact with the spring of the jack, econ-
necting it to the one side of the second-
ary coil. In doing this the connection to
the grid of the first Radio frequency am-
plifying tube is broken. Therefore, when
the plug is inserted in jack “A” the two
“stages of Radio frequency amplification
are disconnected.

One caution is suggested here. The
cords from the binding post “T’ and “S”
to the plug “P” should be as short as pos-
sible, else the self-induction created in the
wires will produce noisy and poor recep-
tion.

. When the plug is inserted in jack “B”,
the grid leak and condenser is connected
to the one side of the secondary coil of
the first R.F. transformers while the
filament negative of the detective filament
is connected to the other side of the sec-
ondary.. In addition.the grid of the second
vacuum: tube.is discohnected. and.the fila-
ment of the first-amplifier tube is.lighted.

When the plug is inserted in jack “C”}

“the ¢onnections are made to the secondary

so after considerable |

in jacks “D,” “E,” or “F.” With these
jacks the regular .plug with connection to

standard type of tube and socket can be
used for the detector stage. The Myer’s
Audion, (vacuum tube) oscillates uniform-
ly from 2 to 300 volts on the plate and
four volts in the filament circuit. It has
no tube noises and consumes only 0.8

nstructions for the Beginner

the lead from the grid of the first tube.
When the jack is inserted in the' first
R.F. stage, the grid of the detector tube
is connected in the plate circuit of the
first amplifier tube, at the same time
lighting the filament. Likewise when the

the head receivers or loud speaker is used. | amperes. No rheostat is necessary—thus | second stage of R.F. is used, both fila-
VARIOCOUPLER .oa/l_ a/I
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It will be found that this hook-up per-
mits nine variations as follows:
1—Detector only.
2—Detector and one step R.F.
3—Detector and two steps R.F.
4—Detector and one step A.F.
5—Detector and two steps A.F.

eliminating . the cost and saving the space
of five filament rheostats. The tubes are
rugged and small in size, measuring only
3% inches in length. The amplifying
coils are wound to balance the internal
resistance of the tubes, giving maximum
amplification with minimum distortion.

=

PARTS REQUIRED FOR HONEYCOMB
COIL CIRCUIT
Antenna and ground connections
Triple honeycomb coil mounting with neces-
sary coils

Two 43-plate (.001 Mfd.) variable condensers
Four ‘amplifying vacuum tubes

One detector vacuum tube

Five tube sockets
" Five filament rheostats

Two Radio frequency transformers

Two audio frequency choke coils

Two 1 megohm grid leaks .

Two .01 Mfd. grid condensers

One grid leak and condenser

One 400-ohm potentiometer

Two 6-volt “A” battery

Two 45-volt “B” battery

One 22%-volt “B” battery

Three filament-control jacks
| Two 3-spring jacks
- One 2-spring jack

Two telephone plugs.

PARTS REQUIRED FOR VARIOCOUPLER
AND VARIOMETERS CIRCUIT

Antenna and ground connections

One variocoupler with tapped switch and dial
Two variometers with dials

One 43-plate (.001 Mfd.) variable condenser
One 23-plate (.0005) Mfd.) variable condenser
~ Five vacuum tubes

Two Radio frequency choke coils

Two audio frequency choke coils

Nine tube and coil bases

Two .00025 Mfd. fixed condensers

Two .001 Mfd. fixed condensers

One .01 Mfd, fixed condenser

One 400-ohm’ potentiometer

One 4-volt 80-amperé “A” battery

One 100-volt “B”’ battery or equivalent
Three filament-control jacks

Two three-spring jacks

One . two-spring jack

Two telephone plugs

6-—Detector and one step R.F. and one
step A.F. .

7—Detector and one step R.F. and two
steps A.F. .

8—Detector and two steps R.F. and one
step A.F. -

9—Detector and two steps R.F. and two
steps A.F. '

The two stages of audio frequency can

be transformer coupled if desired—using

The same  bases are used for tube and
coils. When the tube base is mounted on
the front of the .panel, the coil base can
be mounted in line on the back of the
panel .and the mecessary wiring - will be
reduced to a minimum length required.
This construction permits very compact
constructlion, instead of the usual cumber-
some cabinets.

The telephone plug used for connecting

TWO STEP AUDIO F/?[O(/E/VCV
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.V,of the second” R.F. transformer and the
filaments of both the first and second R.F.
amplifier tubes aré automatically lighted.

The potentiometer is used to control the

grid potential of the grids of both the first

o and second amplifier tubes,

The plug “P” is not used for insertion

the regular connections with-jacks as_has

been illustrated in previous issues.
Variocoupler and Variometer Circuit

The Myer’'s tubes are .not. sold for use
ag detector, until November 7;-1822. . After
this date they can be-used ‘for: both de-
Until that date the

tector and amplifier:

the Radio frequency stages is only “used
through the “tip” connection—the “sieeve’
side-is left open.  This plug then connects
the grid lead of the detector tube from

the one .side. of the variometer to -the.

ments are lighted and the detector grid
is connected to the plate circuit of the
second amplifier tube.

As in the case of the first hook-up
another jack with the telephone receivers
or a loud speaker is used for the detector
and audlo frequency stages.

The potentiometer as before gives ac-
curate control of the grid potential. It
will be noticed that this hookup has no
more controls than the usual regenerative
variocoupler and varlometer cn‘cmt The
same combinatian of -* ’
sible as before.

The cost of the parts required for this
set, including batteries, antenna, tubes,
one pair receivers but no loud speaker, us-
ing only high c¢lass apparatus, will be
about $§175.00 unassembled. This set how-
ever will give exceptionally good results
for both local and long distance reception.
If desired a loop aerial can be used. Use
of loop aerial only, requires taking out the
variocoupler  and primary condenser and
substituting the loop in place of the
secondary .coil.” This will improve the
directional selectivity and will help in tun-
ing out strong local stations. Of course
with -the loop aerial, it will be necessary
to take advantage of both stages of Radio
frequency amplification.

Since no rheostats are used, care must
be taken to see that a 6-volt “A” batfery
is not substituted by mistake, in place of
the 4-volt as: the Myer's tubes are made
for only 4 volts in the filament circuit.
Voltmeter control would be advisable
across the “A"” battery. An ammeter in
the filament circuit will give the current
consumption.

% Radio Bugs! *
Try This on Your Cat’s
Whisker

To the tune of Yankee ‘Doodle l

Gregg’'s Listen In set,

Is a marvel, you bet,
Through which the waves come
abuzzin’.
Attach to the phone .
You now use alone,
And the program is heard by a dozen,

Yes, a- dozen heay the news,
A dozen hear It dandy

Everyone should have Greggs Set,
Because it is so handy

The family should get
Gregg's Listen In set,
Does for all, even uncle and cousin.
. No more all alone
Does one use the phone,
The set sends 1t out to a dozen

Write for Catalogue

Gregg Company

_Room 505, 35 South Dearborn Street

.secondary of the variecoupler when in.
at the same time discorinecting .

jack -“A,”
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Panel Units for Your Receiving Sets

By 'Harry J. Marx
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Beginning with the July 18 issue, Volume I, No. 13, RADIO DIGEST has described a series

of panel units for receiving sets.

These have appeared each week on page 14.

The advantages

of the panel unit system may be seen from the two circuits shown above which utilize panel

units described previously.
clearly marked.

The method of connection to one another and to external batteries is

The top diagram sbows the fixed coupling tuning panel (described July 22) in circuit with
two Radio frequency amplifier panels (described July 29) and one vacuum tube detector panel

(described July 22).

The four units when so assembled give two stages of Radio frequency

amplification and one detector, a combination which, together with the short wave fixed coupling

panel, makes for fine long distance broadcast reception, or other low wave length work.

. The boftom diagram illustrates the honeycomb coil tuning panel (described July 22) in
circuit with the vacuum tube detector panel (described July 22) and two audio frequency ampli-

fier panels (described July 29).

Much versatility
tion of

is obtained by this combination. The combina--

honeycomb coils can be cbanged to give the tuning unit any wave length range desired.

Not only can this be done but jacks are provided so that the honeycomb coil tuning panel and
detector alone can be used, or one or two stages of audio frequency amplification can he added.

as desired.

Both circuits described are of the feed-back or regenerative type.

RECEIVING RECORDS

(Continued from page 6) .
- WDAP—165—E. B. Wagles, Geneseo, Il
WDASI—HI,O35—W. G, Isemonger, Midloth-
jan, .
WDAU—1,800—A. L. Lewis, Stanberry, Mo.
WDAW—626—FE. B. Wagle, Geneseo, Ill.
‘WDT—1,1560—R. Hastings, Atchinson,

Kan.
WDY—1,250—H. L. Peterson, Charles
* City, Ia.
WEAC—510—M. Owen, Starsville, Ga.
WEAD—915—M. Gazda, Chicago, I1l.
WEAH—300—T. R. Gentry, Dallas, Tex.
WEAO—2,500—Dobson & Tucker, Oak-
land, Cal.
"WE]IAR—NO—H. Kunkel, Jr., Jersey City,

N, J.
WEAU—900—J. R. Hale, Houston, Tex.
WEAZ—220—J. and B. Radio Co., Avoca,

Ia.
WEH—500—J. K. Stafford, Decatur, Ill.
WEI—2,000—Wm. Hayes, E. Liverpool, O.
WEV—320—E. S. Bee, Brookhaven, Miss.
Mass. ont
nt.,

. WEY—925—W. G. Mann,
Canada.

W}E‘AA—GOO—J. and B. Radio Co., Avoca,

a. . .

JWFAD—MO—J. and B, Radio Co., Avoca,

a.
WEFAT—150—J, Vaux, Swea City, Ia.
WFI—300—L. Fletcher, Baldwinsville,

Mass.
WEOJ—GOO—C. F. Lovely, South Amboy,
1

WGAM-—765—R. Latta, Clinton, Wis.
WGAQ—935—C, D. Mason, Cleveland, O.
WGEAY—8T7T0—N. Theobald, Attleboro,

Mass.
WGF—1,000—E, X. Kitts, Bluefield, W,

Va.
WGH—660—H. S. Rahiser, Pittsburgh, Pa.
WGI—1,000—H. Walrath, Cedar Rapids, Ia.
WGL——i,ZsO—T. E. Jones, Beggs, OKla,
WGM—675—W., G. Mann, London, Ont,

Canada.
VV%B—sOO—J. H. Schneider, Winneconne,
is.
WHA—915—A. Lacouture, Marlboro, Mass.

WHAM—225—H. S. Rahiser, Pittsburgh,
Pa, .

London,

HOOK-UP R.D.-46

/ A.F. TRANSFORMERS

AV.T, AqV..Tf

B0000 G0

This hook-up gives a glightly .different
form of detector and two stage audio-fre-
quency circuit. The usual variocoupler
is used with a tickler coil rotating in the
primary tube at the opposite end from
the secondary rotor. Accurate control of
the secondary circuit is obtained though
the .,0005 variable condenser is shunted
across the secondary coil of the wvario-

coupler. One rheostat is provided for the
detector tube. Both amplifier tubes are
controlled by another rheostat, A 60-volt

“B” battery is used on all three of the
plate circuits. No potentiometer is re-
quired. Since a tickler coil is used the

circuit of course is regenerative. Five
controls in addition to the two rheostats
permit very close tuning adjustments.

WHAS—550—K. Peterson, Laona, Wis.
WHB—900—E. K. Kitts, Bluefield, W. Va.
WHD—T750—XR. Luther, Jefferson, Ia.
WHK-—4656—D. R. Bartsch, Galena, Ill,
WHQ—725—H. Walrath, Cedar Rapids, Ia.
WGY—3,100—J. J. Beales, Jr., San An-
selmo, Cal,

WIK—260—F. F. Sims, Petershurg, Va.
WIL—670—J. K: Stafford, Decatur, Ill.

WJIH—1,000—R. O. Wise, Villisca, Ia.
WJIK—275—H. L., Evans, Folsom, W. Va.
WIX—1,000—H. L, DPeterson, Charles
City, Ia.
WJZ—3,000—J. J. Beales, Jr.,
selmo, Cal.
WKC—900—R, Luther, Jefferson, Ia.
WEKN-—930—A. F. Burns, Marcellus, N, Y.
WKY—1,250—R. Zorger, Akron, O

San An-

www americanradiohistorv com

. WLB—1,600—C. H. Vale, Providence, R. 1.

WLK—830~—N. Theobald, Attleboro, Mass.

WBL/[W—SOO — Wnr Holland, Brookline,
ass. .

WMH—1730—A. Lacouture, Marlboro, Mass.

‘WOC—476—D. Ploesser, Canton, O

WOE—460—K. B, Wagle, Geneseo, 111, °

ngH——l,OSO—F. S. Cates, Jacksonville,
a.

WOI—500—A. E. Strong, Flagler, Colo.

WOK—T700—F. D.“Weeks, Milwaukee, Wis.
WOO—285—D. Ploesser, Canton, O.
WI%Q?IJOO—G. Perkins, Thomson,

Wls)['ft—d,w 0—J. Hammond, Minneapolis,

nn,
WOS—460—E. Dahlgren, Rice Lake, Wis.
W]g)U—SE!O—H. S. Rahiser, Pittsburgh,

a.

WOZ—340—D. R. Bartsch, Galena, I1l.

WPA—465—R. P. Shelton, Memphis, Tenn.

Wf{?Eé—GOO—M. K. Kiracofe, Huntington,
n

WPL—690—R. Luther, Jefferson, Ia.
WPO—T7560—Wm. J. Lee, Jacksonville, Fla.
WRK—600—R. O, Wise, Villisca, Ia.

WR 310—W. E. Thomas, Altoona, Pa.
"

_h—l,OOO—Lee Augustus, Ypsilanti,

ich.

WKRW—1;250—K. H. Gabbert, Clay Center,
an, -

WSB—1,300—F. A, Rose, Two Harbors,

inn.
WSX-—250—A. K. Taylor,
Mich

ich.

WSY—655—D. R. Bartsch, Galena, Ill,

W}Y}{I—lﬂoo—]ﬁ‘. S. Cates, Jacksonville,
a.

WWJ—2,200—F. ‘W, Hill, Cristobal, C. Z.
WWL—507—Mrs. A. C. Wright, Kewanna.

Ind. .
WWU—320—H, B. Plowman, Fairmont,
W. Va,

WWZ—315—H. S. Rahiser, Pittsburgh, Pa.
23X AT—950—C. W. Dow, Port Byron, Il
2XB—210—L. M. Hainer, Bolton Land-

ing, N. Y. N
2XI1I—350—H. S. Rahiser, Pittsburgh, Pa.
2XJ—1,900—C. G. Munns, Holsington, Kan,
3XW—T780—F, J. Hinds, Berwyn, Ill.
4CD-—880—E: Dahlgren, Rice Lake, Wis.
9YA—270—E. Dahlgren, Rice Lake, Wis.

Coldwater,

i
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- N " Ruadio Frequency denser across the terminals of sa
(458) CJIV Hook-Ups (715) RHF T T want a hook-up or dlagrgdfh%w1.
' of you in t for one stage o o frec
In the last DIGEST'S on hand, No. 4 and| AS 2 reader of your very interesting |layout for tage of Radlo e -
5 from May 6 and 13th respectively, I[Paper fx.'om the begmm.ng, I am going to ampllﬁgatlon, vacu . >to.. ) tgec(::clmst;ﬁ_ct

missed an explanation or description of the
hook-ups on the corresponding data sheets.

the best qualiv

you soon by re: . 15
As a beginner in the extremely interest- - a stamped seli-.._.ressed envelope for
ing Radio work, would feel much obliged the reply. This is to be used as a short
if .you could furnish the missing infor- . wave set. I figure about 200 to 600 meter
mation and also if you would be so kind as Ipe : wave length range. I expect -fo use a
to furnish them in future issues. AT oo - \" - s B i Murad Radio frequency transformer and
Upon close comparisons with other Radio| viC, L-MNXV ‘ : : - {v ; a Thordason a.l}dlo frequency transformer.
publications I found the descriptions and ! . A—Xook-up is shown (Q&A-718).
diagrams from your own hand, together - : Super-Heterodyne Circuis
with those of Mr. Miessner, the most ap- — (423) FM .
realing ones to my wants and con.side.r my= - ) i 1. Will you please tell me a few of the
self lucky to have met your publication. . ) _L—MI| good and also bad points of the Armstrong
"A—If you will see Issues 9 and 10,  June E T 1 ] . | super-heterodyne recelving circuit?
10 ‘and 17, also issue 12, July 1, you will 1 } o

have good information on these hook-ups.
‘We try to cover as much ground as pos-
sible—bBut there is a limit to the space we QRA-715
have avallable, even if we do use the
smallest type readable. ’ :

change from short to long waves? DPlease

.give the hook-up with a short explanation

| of its working.

i _ Simple Tube Set. avall myself of the privilege of asking for ] one stage of audio frequency amplifica-| A—1. Sensitive and selective but some-

(460) CHE . a wiring diagram or hook-up I am trying | tion. I want to use jacks and plugs so |what difficult for the beginner to operate.
I have been a reader of RADIO DIGEST | to construct. : arranged that either one or two sets of 2. Yes, especially for long distance code

and have noticed the questions  and an | - I am using a loop of 6 turns of No. 19| head phones can be plugged in. My head | reception.

swers, I am taking advantage of your| wire on a frame 4% feet square for receiv-| phones are wound to 2,200 ohms resist- 3. See RADIO DIGEST issue No. 12,

guestion and answer department and am|ing, and have a 43-plate variable con-|ance. July 1, :

asking you to send me a hook-up in the self . — i i R EEEr— . N — . . — : ——
addressed envelope for the following: . - i - ) . - ‘ - — - Hocef L P0S ceon . e
1. Variocoupler, Variometer, Vaeuum ‘@ ) . 7
tube, socket, rheostat, potentiometer, “A” - . :
battery, “B” battery and phones. Ol I I . aS — e e - u 4
2. Is it necessary te have two varios - I ‘ I Ii
meters and is the condenser necessary? s - ; . i — — — —— i — —
§ BOUND VOLUME RADIO DIGEST
A—1, See page 13, issue 12, July 1. : v " ON ° e PY -
- 2. Not necessarily. Phone condenser 1 OLUME E A R d L b : I lf ,
will help. : oL . adio 1 rary m Itse 13 NUMBERS
3. Seven strands No. 22 bare copper 15 | il e a— =
good. No. 4 copper wire (bare is 0. K.) e - -
must be used for lightning ground. . GIVEN .
4. About 50 to 100 miles. AWAY
With One.Year's.
Subscription to
Radio Digest

d — 2. Is it better for short waves than a
: regenerative? . .
3, Can honeycomb coils be used to

what kind of lead-in wire should I use?
4., What distance can I get with thif

3. What kind of ground wire is best ané
R. F. and Tubes

Supgly_.

Is Limited
There have been so
many requests for [§
odd back numbers of B
RADIO DIGEST that
it was thought best to
bind the full sets of
the few numbers re-
maining and offer
these valuable num-
bers with a year's sub-

scription. Remember
there are

(461) HB .

I am about to build a Radio frequency
amplifier and would like to know which of |
the three enclosed diagrams is the most
efficient and which is the most practical for
a. three step Radio frequency amplifier.
‘Which'is the best for one step R. F. ampli-
fler to cover from 175 to 1700 meters?
Are A. P. amplifier tubes better for Radio
frequency amplification than Radio-tron
U. V. 20172

A—Not very good. See page 13, issue 12,
.tTuly 1. Both types of tubes are satisfae-

ory.

Winding Variometers
(432) RD

‘Would you please answer the following
questions for me? I am building my own
set. I am. enclosing an addressed and
stamped envelope for reply as I want to
receive the answer by mail

How many turns of wire should be put
in the coils of the stators and rotor of
the plate and grid variometers? What
size Wire should be used for each?

A—See RADIO DIGEST Nos. 9 and 10,
June 10 and 17, page 13, for winding data.
UsehNo. 24 gauge wire, about 30 turns in
each.

O LIBRARY will'be complete
without ' this valuable bound
volume, It covers euch a range
of Radio Subjects that no dozen 1
texthooks on the subjoct would [
embrace. This hdndy book will [l
ive you all the information about
dio that you will nged—coupled
with the year’s subscription of
_fifty-two issues to come, Rememo
ber thero are only a few of these,
You hnd better

/ couronf§ -
' § SEND IN YOUR
MAIL NOW@ ORDER TODAY

Myers’ Tubes
$5.00

Sockets for Meyers’
Tubes ....$1.00

Audio Frequency
Choke Coils espe-

YourOnlyChance g
To Secure This Book

cially designed for AFFER THE FEW on hand are exhausted no more will be printed. Wich

St S Su— :
Meyers’ this volume in your po?stfassi_on you will have access to a reservoir of in- Fspe c ial Qfﬁr

Tubes $3 50 : tormation on Radio. It will form a permanent source of reference. It will c
.83, oW PO

; enable you to get the most out of your set or will show you how to make a com-
plete receiving set at home.  You will secure on this special limited offer.as long

s e Sr— — — ——

i

Yoﬁ Won’t Want as'they Jast. ) . _ : Publisher, Radio Digest, m.m.;ea. . 5

Better Tabes B 13 NUMBERS IN THIS BOUND VOLUME | ,, 15 Wetidie st Cliaio o

Than Meyers’ B 52 NUMBERS IN YEAR’S SUBSCRIPTION | in5ierss ek M 0. for Five Doy oo S B |

Name .........coiiiviiimenialennensennncaranaa sese -

RADIO ENGINEERS Adbei oo }
: Suite 513-14

City. oottt State. ..o 00n...n |

_§

222 N. State St., Chicago, 1.
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RADIO DIGEST

An especially assembled
receiving set for milady’s
- boudoir, - Miss -Anne
Bronaugh listins ia
- on theslatest
beauty.{alks whils
finiishing her
toilet for the

- street.’ :
© Fotograms

Machine for sending
photographs by Ra-
dio. * It is very much
- like the ordinary type-
~.writer but it.sent the
T first picture
across the
ocean on the

ether wave.

©P. & A,

P

1t. makes no difference where
C. A. Santmyers happens to be,
he can pick up Radio messages
in his touring car.

) ; Professor Korn of Italy at the -
sending apparatus for trqnsn‘ut-
ting photographs by R@gdl;o.
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