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SHIP’S DOCTOR AIDS
STORK BY AIRPHONE

WAKES IN NIGHT TO SEND
ADVICE TO SEA

Joyous Father, Captain of Freighter,
Names New Son After
Physician

NEW YORK.—The advances made. in

Radio have greatly augmented the work |}

of ship surgeons, and there is hardly a
voyauge but what the sea doctor is not

called upon to prescribe for alling sea-
men on passing ships.
Many strange experiences are related

by the surgeons of the United States lines
fiecet. Among the unusual Radio happen-
ings ls one related by Dr, W, 8. Ford,

surgeon on the steamship President Gar-
ngo

Ford was
the Radio

field. Some time Dir,
nroused from his sl
operator bearing it message f
tain of & freighter then In mid-ocean.
the message the captaln stated that his
wife was a passenger on his ship, and
that the stork was hovering overhead.
The message briefly read:

“Captain's wife on board. IExpect ar-
rival of stork before we can reach port.
Please assist.”

This was a stumper for the doughty
doctor, but it was an emergency in which
tie could not fall, He therefore detailed
in language that ecould be understood by
a layman the necessary directions to the
far off freighter over which the stork
flapped its wings. Two days later Dr,
Ford récéived another message which
read; b g

“Now have a new .son. l\pp_recinta
$omur help, and in yvour honor will call the
Loy Napoleon Ford. Geod bless you."

Navy Plant Does 7,000
Miles Without Relaying

BAN FRANCISCO, CALIF.—The Nawval
Radlo Station at Cavite, P. 1., now trans-
mits directly to the Pacific Coast by means
of a newly installed “barrage" receiver
here, thus covering a distance of about
T.000 miles without relaying., Previously
trang-Paclfic messages eastward were re-
layved from Cavite via Pearl Harbor, Ha-
wall., The new receiver, deslgned by the
Radlo research sectlon of the Navy, is
expocted to - save at least §$20,000 a year
in conl and power bill at Pearl Harbor
ne well as considerable time., It will also
ald in clearing Pacific traflic,

wers hy

In

COLUMEBEUS, O.—
of the Columbus Radio elub was to be held
on Ssptember 1, at the storage dam north
of the city.

PLAN TO DETERMINE
VARIOUS SET RANGES

ASHINGTON.—The Bureau of
Standards is planuning, it is un-

derstood, to conduct comprehen-
glve tests to determine the effective
working ranges of Radlo telephone
communleation when using various
kinds of transmitting and receiving
sety and vacuum tubes. Preliminary
plans have been outlined.

rom the cap- |

The first annual picnic |

i

,.I-Ijﬂ_ I ||||\|||l|\1l|||l\||I|||\||'

lll]ﬂllll|ﬁﬂlﬂlllﬂﬁﬂlﬂlﬂﬂli]ﬂllllﬂllllﬂﬂlﬂﬂ

Farmers to Be Protected

(Special to RADIO DIGEST)
CHICAGO.—Broadeasting may become a
function of chambers of commerce
throughout the countdy, according to
Arthur G. Davis, assistant to Louis L.
Emmerson, ¢ of state of Illinois,

| who is chars v suppressien of | &

“blue-sky"’ frands within the state. | &
“In the work of the ‘blue-sky com-
ml.-'.-".r-n.‘ in which the state partment
Co-ope with the loecal chambers of

comine L
est 'I'llhlrl 5
r'mlm: EX b

a wide said My

Is A ur-t]“ wise Individus -t}\mirh
in 1llinoig, and if we can give
an inkling of the real situation.in regard
to some fraudulent stock scheme he 18
usually able to take care of himself. I
expect that in a few yoears there will be
a broadeasting station in the room of
nearly every loeal chamber of commerce
for the dispersion of information and ad-
vice regarding business conditions.”

| tamobile

him just |

|
| Efficiency Aim of Paris
from Blue Sky Swindlers |

Police in Use of Airphone

PARIS, FRANCE—Foar a better pollcing
of the city of Paris, regular Radiophone
communication is now maintained be-
tween oneé police ailrplune, two police au-
ambulances and headquarters, all
four being equipped for sending as \uil'I
15 rece Standard French military |
r1 supplied with current from
r driven generator on the 2 r-r
plane :"ll.r!';lj,’l‘ batiery driven
moior generators in the ambulances

Two 123-foot long steel 1 =, attached
at the end to & he Ite stick, form a mast

suppore a 120- wi antenna,

from

it single

-111 er end of which s f: ed to a
short bamboo pole, driven in t ground.
If no gas or water outlets are available
for a ground connection, a copper wire |
mesh 30 by three feet Is stretched out on
the ground.

Only ten minutes are required from the
instant of arrival to make the necessary
get-up. Perfect telephonie conversation
can be maintained among these stations
within a radius of about 50 miles.

CELL

) ETHER TELLS
DOOMED MAN
OF REPRIEVE

George Rollins of Boston,

Under Death Penalty, Hears

News on Set

Report‘Broadcast by WGI

Information Brought Into Jail by
Invisible Waves May Lead
to Pardon

(Special to RADIO DIGEST)

BOSTON, MASS.—When George Rol-
lins; sentenced to die for murder, was
4 listening-in’’' on his Radio set recently

at the Charles Street Jail, Boston, he was
given the “‘thrill of a Illehme” when he
lieard information which may. bring about
lis pardon. Rollins in his cell was listen-
ing to the regular late news broadeast
from Station WGI at Medferd Hillside.
Announcement was muade that Governor
Sproul of Pennsylvania was® 4\ release
Frank Smith, alins Jesse Murphy, who
confessed some months ago to one of the
two murders of which Reollins was con-
vieted. The two killings oecurred in Feb-
ruary, 1917, for which no one has yet paid
the penalty. Rollins® and his brother,
Charles, were both unphcated and eon-
vieted, the latter receiving a life sentence.
While George Rollins was awaiting his
penalty, Murphy, down in Pennsylvanisa,
confessed” to one of the murders. While
he did not confess to the killing of which
Gearge Rollins is convieted, he has posi-
tively stated that Rollins did not do it,
and that he, Murphy, knows who did.
First Cnse of Eind
Naturally, George Ropllins secured a new
lease on life when he heard the news by
Radio that Murphy was about to be re-
leased from the Philadelphia Penitentiary
and would be brought to justice in Bostoin.
Boston officials have gone to Philadelphia

| ta apprehend Murphy and bring him to
Iaszsachusetts.
i= iz the first instance of its kind In

in which a convicted life prisoner
(Continued on page 2)

COAST’S STRONGEST
AT PORTLAND, CLAIM

PORTI..-\XT\, ORE.—This city claims

history

the most powerful transmitting and

receiving station on the coast. ILlis
to be used for private husiness, to fur-
nish communication between the head-
quarters of a high-power company and
Its station more than twenty miles away
making unnecessary the construc tion
of a telephene line for that distance,
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BREAK IN DEATH CELL

(Continued from page 1)

heard information by Radie that may
bring about his freedom.

Rollins, who Is an electrician, is the
most prominent member of the jail colony.
Sheriff John A. EKeliher reecently had an
up-to-date Radio outfit added to the Jail
equipment and Rollins supervised the in-
atallation. Loud speakers were arranged
throughout the buildings so that the pris-
oners could enjoy concerts, news broad-
ensts, sermons, etc, and Rollins was put
in charge of Radio operations,

On & Thursday night, after he had tuned |
up, he listened in. One of the news dis-
patches stated that Murphy, the self-con-|
fessed slayer of Hall, had been parcled
by Gov. Sproul and would be turned over
to Massachusetts authorities to answer
to the murder charge here.

Dances With Glee

Rollins tore the head phones off, danced |
and shouted with glee. Other prisoners in
their cells heard the same announcement
and shared his happiness by clapping their
hands, Little attention was paid to the
rest of the program of the evening.

Murphy will be placed on trial as soon
as possible, and District-Attorney O'Brien
states that if the Rollins boys are not
implicated, during the trial of Murphy,
Governor Cox will be asked to intervene in
their behalf.

Sheriff Keliher and Deputy Sheriff Hor-
gan are humane men and believe in doing
everything possible for the prisomers in
their charge. As George Rollins puts it,
“they will go fifty-fifty with the men,”
and want to have them as contented as
men can well be who are in forced con-
finement for their sins. They have given
Rolling great leeway im the matter of
gsetting up his recelving outfit, and he has
done well with if, considering the fact that
he has had no opportunity to go outside to
examine other sets or even to purchase
parts and supplies. He has had to make
his requisition through the jail officials.
The set is working well, but is mot as
complete as he hopes to have it in the
near future. It is set up on a portable
bench in a large cell room, overlooking
the jall yard.

on of Set

The installation employs a two strand
aerial rather lower than the average,
strung from the tower of the entrance
building to one of the wings, and leading
in to the bench on which the recelving
apparatus is set up. He has grounded it
to a telephone eonduit leading out of the
wing to a pole in the yard and thence un-
derground to the office. The hook-up is
one that his brother designed for him.
He tried out a certain blueprint circuit
that did not seem to work out well, and
then discarded it for another method. This,
he claims, 18 new and better working than
some of the accepted systems., He has
found a good deal of trouble with summer
static, and has had the additional trouble
of the jail surroundings belng Iargely
grounded due to so much iron in the con-
struction of the floors, grating bars, doors
and gates.,

Has Loud Speakers in Cell Tiers

This set Is made up of parts of dilferent
makes, The panel is home-made, the vari-
ometer a Remiler, and the transformers of
the Federal type, ratio 3% to 1. There
are two variometers, and the set amplifies
to three stages. Magnavoxes are used in
different part of the jail, to accommodate
the prisoners on the different cell tlers.
Rollins has found the acoustics improved |
by placing the loud speakers at the far
ends of the corridors rather than at the
entrances to the cell tiers or In the great
guardroom in front of the cells. He sop-
plies all tubes from the same A battery,
a 120-amphere hour Packard. The head
telephones are of Holzter-Casbot manufae-
ture and the lightning arrester is of the
Brach vacuum type.

Gives Jail Church Services

With this set-up, incomplete as it is,
he gets the Shepard (Boston) and Amrad
(Medford Hillside) stations regularly, and
has heard Schenectady at times. On Sun-
days he tunes up for the St. Paul's Cathe-
dral Sunday morning service, which is re-
produced in all parts of the jail.

Until the Radio set was installed, the
jafl has had no religious services in the
75 wyears of its existence. The church |
service Is a great comfort to the prisoners, |
especially to Rollins, who sems to be
more appreciative of this than anything
else he gets from the ether, excepting per-
haps the news about his own ecase and the
strong probability that the trial of Murphy
may result in his own acquittal and that |
of his brother. |

Hollins is aeting as the jail electrician,
and has charge of the movie apparatus, as |
well as electrical work connected with the
jail garsge and autos, etc. An' addition
has just been completed will contain a
large mess hall, a stage equipped with
footlights and movie booth, and the Radio
recelving set as well, which will either
be removed to that room or connected
with 1t,

Ontario Buys American Sets
WASHINGTON. — Figures just made
public by the Department of Commerce
for the export trade for May show that
there were 02,328 pounds of Radlo ap-
wraratus exported during the month, valued
$186,625. By far the largest guantity
this apparatus was exported to the
gﬂhﬂ of Ontario, Canada.

1

Secretary of State Will
Keep in Touch with U. S.

NEW YORK.—Since August 24th, when
Secretary Hughes, Head of the Brazilian
Coinmission, sailed from New York en the
“Pan American” on the 4,800-mile cruise
to Rlo de Janeiro, he has been and will
continue to be in constant communication
with this Government through a special
Radio set just installed on the Shipping
Board vessel.

Practleally, at least, the Secretary of
State will maintain a floating State De-
partment throughout his trip—although
technically "at sea.” Officizl communlca-
tions from the *“Pan American” will be
cleared immediately and recelved with

“right of way" privilege either at the,
Naval Radio at Bar Harbor, Malne, or the |
Radio Corporation’s stations at Port Jef-
ferson or Rlverhead, Long Island. Mes
sages will be fowarded from either the
Naval Station at Annapolis or commercinl
etations on the coast.

The special equipment, which was rushed
from Washington to New York a few
nights ago by a special messenger who
stored the apparatus in an empty berth
rather than trust it to the baggage car,
will be capable of sending from Rio de
Janerio to Bar Harbor. It comprises a
Federal are transmitter, used in conjunc-
tion with a receiving set consisting of
three stages of Radio frequency ampli-
fication, detector, and two stages of audio
frequency amplification.

- ASLEEP ON JOB

? NO! NO JOB!

the Post Office Radio department’s fifteen stations is
Some of these stations take care of even heavier
the Washington station which handles 1,000 messages a month.

naps of tired boys will
—thmmmt h::

@ U, & 1.

i

TRADE MARK
Published Weekly by
RADIO DIGEST PUBLISHING COMPANY
123 West Madison Sfreet, CHICAGO, ILLINOIS

SUBSCRIPTION RATES
Yearly.vccce.o.. 8500 | Foreign.........5$8.00
8ingle Coples, 10 Cents

Entered as second-class matter Apeil 27, 1922, st the
postoffice et Chicagn, Ilincls, under the Act of
March -3, 1579,

Vol. Il Chicago, Saturday, Sept. 2, 1922 No. 8

CONTENTS

Break in Death Cell; Ship's Dector Aids
Stork by Al ; Plan to Determine
Set Ranges; Coast's Strongest at Port-
land, Claim; Navy Plant Does 7,000 Miles
without Reiaying e L

*“Detroit to Pacific” Car Tries to Get Dip;
Asleep on Job? Nol No Job!; Secretary
of State Will Keep in Touch with U. S,, 2

Post Office Cuts “0Old Man Static;” Sermon
by Radio Floods Mail Box; Politician
Campaigns on- “Radio Platform;” Vets"
Bureau Trains Men to Work Plants..... 3

Navy Department Orders 59 New *“Sub™
Sets; Great Britain Considers Carefully
Effects Ether Freedom May Have; Radio
Movie Camera Ready for First Test;
Army Rigs Gigantic Plant at Columbus.. 4

Plan to Transmit Harmony of Wilds; Lew
Cody Enjoys First Radio Talk; Chicaga
Station, KYW, First in World to Broad-
cast Grand Opera e

Alrwaves Hel; to Lay Canadian Maps; Navy
Is Real Pioneer in Radiophone Field;
New Sets for Army Service Rigid Air

ips; British Makers Work on Anio-
NIRRT RONEE &iiiiinevid s3advasysans N7 rvy

Radiophonists” Mart .....c.coiveecinsssnacas-s

Broadeasting Station Directory...............

Index to Broadcasting Station Directory....

Editorials—Bringing Nations Close Together;

thusiasm Abroad Is Unanimous; Vaice
Culture for Broadcasting; Influence of
Amateor Relay Stations; Ye Asks
'imself; Condensed; Radio Indigest....... 10

Radio Telephony for Amateurs and Begin-
ners, Part KII, :nmum,ﬂ
tion II, Data and Tables, by Peter J, M.

Spider Web Coils Make Efficient Set; Static
Removed with a Selution of Salt; Port-
able Aerial Support; How to Make a Grid o

Simple Instructions for the B

B oo =2

Receiﬁ;_ng Sets, by '{;ﬂ . Marx; Re-

generative-Crystal -Up;

Broken Tube Filamen U? ...... i e 5 |

Panel Units for Your Recsiving Seis. Twe
More Combinations for Receiving Sets... 14

Questions and Answers.............ccccceeeen 35

Radio THustrated ....c...covcvensensnsiiciiiie. 18

Looking Ahead

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

The first of a new series will begin in fhe next
issue. This series will be wrnitten by H. ML
Towne, who for a number_of vears has been
employed in the laboratories of the General
Electric Company.

How Music Is Broadcast. Have you wondered
what goes on inside the Broadcast Station?
Wateli the fature issnes of RADIO DIGEST
for this ‘elucidating explanation.

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

Broad ing Directory. Gets better and larger

“DETROIT TO PACIFIC”
CAR TRIES TO GET DIP

Attempts to Live up to Legend
on Hood

LOS ANGELES, CALIF.—The legend,
“Detroit to the Pacific,” was the inscrip-
tion that was carried on the hood of Amer-
lea’s first HRadio tour ear, which was

|

of the hill and across the broad walkl
which skirts the ocean front the ear
made one final leap into the looss =and |
and came to a stop with its front wheels |
just a few feet short of getiing a “dip"
in the surf.

So near that the prophecy secmed about
to be realized, and yet, so far that 11 could
not be realized in the full expression of
its legend. |

While maneuvering to extrieate the car
from its half-buried position in the beach
sand, some droll wit, much to the amuse-

brought across the United States under
the direction of Wallace Blood, giving |
Radio concerts at all of the nizght con-
trols, and at many Jlocations during the
noon hour. Recently, Mr. and Mrs. Blood, |
made the journey down to Ocean Park. |
where they were to enjoy a swim in the|
“Grand Old Pacific,” and to obsege a
California sunset. They parked their car
on one of the steep grades leading down
to the beach.

When they were ready to return to Los
Angeles they found that a short circuit
had run down both the car and the Radio
batteries. Furthermore, that the crank
for the ear was missing. However, with

Blood was able to roll the car away from
the eurb. thinking that Mrs. Blood was
in the car and at the steering wheel. He
let the car commence Lo roll down _the
hill, s0 as to get the engine started by
putting the car in gear. But alas, as the
car momentum he discovered that
the car was driveriess,

Mr. Blood made one leap to the running
board of the now wild running automobile,
and reaching through a window, he stecred
a wigwag-zigzag course down the street.
After a wild dight which look the car

* | family were calmly
the ald of two agreeable bystanders, M.r.lr Radio set, equipped with a Ioud Speaker,

ment of the fast gathering crowd, read
the legend-inseription which the car
carried on its hood, “Detroit to the Pa-
cific,” and then he remarked:

“Too bad, old man, a few feet furtheér
and you'd a made It!"

Curses Bring Police in
Hurry to Find Only Set

PITTSFIELD, MASS.—"So it's come to
this has it Jim?"—followed by curses and
screams, brought the police to the home
of A, H. Everest here. Everest and his
sitting about their

listening to "The Wolf,” Eugene Walter's
play produced at Station WGY of Schenec-
tady, N. X.

The police sat down, and enjoyed the
| remainder of the fight.

Form Club and Buy Set

LONDON, O.—The first Radlo Club in
this part of the state has been formed by
thirty business men of London who have
contributed sufficlent funds to purchase
a recelving set outfit for installation fn

without any fatalities down to the foot

www americanradiohistorv.com

their club rooms,

e —————_ ——
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POST OFFICE CUTS
“OLD MAN STATIC”

RESULTS GAINED BY OFFI-
.CIAL EXPERIMENTS

Air Mail Radio Section Drops Use of
Regular Transmitting Type
Antenna

{Special to RADIO DIGEET)

WASHINGTON —Constant experiments
by the Radio service of the Post Oiffice
‘department te attempt to limit static in-
terference in receiving are beginning to
secure results. These experiments seem
to indicate that the day of the aerial an-
tennae for receiving s uver,

The following description of the tests
conducted has been made by James C.
Edgerton, superintendent of the Radio

saction:
“The Alr Mall Rudio section has
eliminated the use of regular transmitting

antennae for receiving purposes altogether,
@#s it has been found that the static con-
ditions prevalent especially In the middle |
west, made receiving impossible. Very
Eood Teceiving conditions with favorable
Radio signal strength have been obtaingd,
however, through the use of 3 different
methods of receiving, which are sr-!r-ﬂed|
to conform to loval conditions.

Types of Special Antennae

“There are large vertical outside mul-
tiple turn loops, secondly, underground
horizontal buried loops and lastly under-
ground antennae,

“The best results are obtained wicth
the underground antennas when it can be
laid in damp sofl with a stralght away
af 1,000 feet, The horfzontal buried loop
is more or less of a new departure and
haz been very successful when well in-
sulated and buried in water or very danfp
earth,

“In actual use weil constructed under-
Eround antennae such as are used in the
majority of the 15 stations in the air
mail cireuit the actual results are rather
unusual. Communication has been carried
on in the middle west between air mail
stations when lightning was actually strik-
ing mearby. Reéceiving on an ordinary
antenna would have, of course, been im-
possihle long before the storm reached
the wvicinity."

Iowa State College Issues
Bulletin Explaining Radio

JOWA CITY, TA—In answer to the
tremendons interest In Radio and the
many inguiries about Radlo equipment

which have come to the members of the
faculty at Towa State College, the engin-
eering extension department of the col-
lege has published a bullatin explaining
the principles of Radio and giving esti-
mates and costs of equipment. The author
of the bulletin is L. F. Wood, associate
professor of electrical engineering.

The college sending station WOI, is a
busy place. Weather reports are sent out
twice daily and muslcal programs are
sent out frequently. One of the most in-
teresting services has been the hroadcast-
ing of addresses by agricultural leaders
of the college to & number of farm bu-
reau picnics in different parts of the
state.
~The interest that is being shown in the
state is lustrated by the fact that over
600 “fans™ attended the Radlo short course
beld at the college last spring.

Men in Army Camp Hear Program

CAMP McCLELLAN, ALA.—The 3,000
young men taking the course of military
training here are being entertained two
nights weekly by & long range Radio re-
ceiving station. The men are entertained
at a large amphitheater. The men are
from what s kmown as the Fourth Corps
area, which includes the states of Ala-
bama, Mississippi, Louisiana, Tennessee,

North Carolina and South Carolina.

MAKERS CRGANIZE TO
SELL STANDARD SETS

EW YORK—Four of the largest

Radio apparatus menufacturers

and a large number of the leading
department stores have formed an or-
ganization to distribute standard Radio
equipment on & national scale. Pro-
duets handled will be those of the
National Carbon Company, Radio Cor-
poration of America, Dubilier Conden-
ser & Radio Corp., and C. Brandes,

ARLINGTON TO SEND

ITS FIRST PROGRAM
A known as Arlington, Uncle Sam's

big Radio headquarters, is soon
ular broadcasting program. Powerful
Radlophone eguipment has just been
will be sent on 2,650 meters. The
station will be used for broadcasting

RLINGTON, VA —Station NAA,
to make its bow to the air with a reg-
installed and entertainment features
important mational announcements.

WHAT CARES HE FOR STATIC? :

*“Almost the bottle,” is the opinion of

as good as
Jr., of Atlanta,

Ga. Roy apparently gets plenty of amusement from

Radio held by six-months-old Roy Yates Sanders,
is daddy’s outfit
BU.&T.

POLITICIAN CAMPAIGNS
ON “RADIO PLATFORM”

Stump Talks Cleverly Concern
Only Ether Waves

CHARLESTON, 8. C—Here's a good
hint for aspiring politicians. Don't talk
polities at zll. Instead, tell your aundi-
ences about Radio.

R. B. Howell, a candidate for congress
in South Carolina, has made himself very
popular in thi= way. Mr. Howell's
speeches contain mnothing about politics
and nothing about the speaker himself.
The topic is Radio.

He talks about the use of the Radio on
the farm and in the isolated home, and
the farmers, their wives and their aons
and their daughters are flocking to hear
him, He interests his audience, and they
do not stop to ask if he is progressive or
reactionary, or what not.

VETS’ BUREAU TRAINS
MEN TO WORK PLANTS

New Operators Secure Positions
on Land and Sea

WASHINGTON.—Already the Veterans'
| Bureau has rehabilitated a large number
of veterans in Radio, 282 more are in
training. Some of these new operators
have secured sea-employment in the Ship-
ping Board and on privately operated
vessels, while others have gone into vari-
ous commercial companies, through the
Radio Want Ads broadcast by station NOF,
| Anacostia, D, C. The Bureau now expects
410 furnish Radic operators for land
service from the surplus which threatens
to accumulate,

One hundred men have been trained in
Radio at the Nola Radio School, New
Orleans, forty at Loomis Radio School in
Washington, and ssaventy at the Service
Radlo Institute also in Washington.

SERMON BY RADIO
FLOODS MAIL BOX

LETTERS PROVE SIZE OF
PASTOR’'S AUDIENCE

Boston Minister’s First Service Brings

Messages from Far
and Near

BOSTON, MASS.—Rev., Edward T. Sulli-
van, summer preacher at St. Paul's Ca-
thedral (Episcopal), is just beginning to
appreciate the size of his congregation since
the first Sunday morning service broadeast
from the cathedral through the Shepard
Store’s Station next door. He was prob-
ably one of the first clergymen in the coun-
try to have his regular Sunday morning
sermon sent out by Radio. Broadeasting
special evening services Is an old story, but
20 far as s known = morning service as
regularly conducted in o church has never
been earried by Radio Into thousands of
homes. Those who fathered the experiment
are hearing of the results from all over
New England and from people who were
far out at sea at the time,

More than a hundred letters of commen-
dation have been received. Many of them
bring pathetic lttle messages from the
shut-ins, persons who because of sickness
or other reasons have been unable to go
to church for years. Every
more letters,

Letters Come from Far

.These letters came from Rhode Island,
from summer places nlong the north shore,
from eities and towns In Maine, New Hamp-
=hire and Conoecticut, and from all parts
of Greater Boston. There was one from
Yarmouth, N. 8, The Radio operator on a
Boston bound liner even reported that the
passengers had enjoved Dr, Sullivan's ser-
mon 150 miles out at sea. Patlents in
sanitariums Hstened to the service, and one
touching letter came from Charles Btreet
Jail from a prisoner there,

One letter stated that in the writer's
home listening at the time were twe Meth-
odists, one Roman Catholic and one Mo-
hammedan. Ono man's mother-in-law,
age 92, had boen unable to attend church
for the past year, and she particularly was
pleased with the service. Another had not
heard a church service for nearly 20 years.

License 13 New Stations
During Week August 12-19

CHICAGO.—Thirteen statlons were li-
censed for publie service broadeasting dur-
ing the week of August 12 to 19. The
one in Porto Rico makes the second phone
broadeasting In that country., ‘The list
of licenses follows:

WEKAN—Alabama Radlo Mfg. Co., Mont-
gomery, Ala.
Co,,

KFBJ—Bolse
Idaho,

ng\rr'—-f-'l!nt. Dutee Wilcox, Cranston,

KFBI\:—-—KimbuII-('-pson Co,, Sacramento,

Calif

w;mo'—Pmmo Corp. of Porte Rico, San
uan, - 3
KFAY—W. J. Virgin Milling Co., Central

Point, Oregon,
Bruce, M. D., Louis-

WEAG—Edwin T.
ville, Ky.

WIAZ—Chicazo Radio Lab., Chicage, TIL

EFBM—Cook & Foster. Astoria, Oregon.

WEKAJ—Fargo Plumbing & Heating Co,
Fargo, N. D.

KFBIL—Leese Bros,. Everett, Wash.

WEAH—Planet Radio Co., West Palm

Beach, Fia
WJIAX—Union Trust Co.,, Cleveland, Ohlo.

Radio Supply Bolse,

Elks Use Radio at Boat Dance

LOUISVILLE, KY.—The Elks Club of
Louisville, which has a weekly boat ex-
cursion and dance on the Obhlo river every
Thursday night, used a Radio receiving
set on the boat recently and danced to the
music sent out from broadcasting station
WHAS. The dance music was furnished
by Ches Meyer's orchestra, and it struck
such a responsive chord that 160 encore
requests were recelved.

THE ANTENNA BROTHERS

Spir L.

and Lew P.

Now They’ll Fire the Butler

WasMLamericanradiehisten..cam
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NAVY DEPT. ORDERS
59 NEW “SUB” SETS

WILL BE BUILT ON CONFI-
DENTIAL PLAN

Experts Improve on Successful Outfit
Rigged in Test
on S8-50

(Special to RADIO DIGEST)

WASHINGTON—Radio engineers of the
Navy department have been so successful
in the development of a special Radio
telegraphic transmitting and receiving
set for submarines that fifty-nine new
sets have been ordered. They will be
improvements on the experinental set
installed on the 8-50, which pald a visit
to Washington recently, and was said then
to be one of the best equipped submarines
in the world. The sets will be constructed
on confidential specifications drawn up by
the Radio sectlon of the bureau of engin-
eering, based on experimental set bullding
at the Washington navy yard,

What the Radio experts accomplished.
however, is a remarkable saving, because
practically new and very excellent long-
di=tance sets will be avallable for all the
big subs at a wvery small cost, By re-
designing and remodeling old apparatus,
barring as« few small innovations and
parts. the naval Radio experts have bulilt
up an entirely new standard submarine
ftadio set, better than that on the S5-50.

Range To Be Great

The results in radius of action, Rear
Admiral Robison, chief of the bureau of
engincering, says, are twice what the
Radio men hoped for when they began
the experiments some months ago. In
other words, instead of a radius of about
100 miles the United States Navy subs
will have a radius of Radlo transmission
better than two or three times that dis-
tance In ordinary day-time communica-
Lion,

The first set was installed on the R-22
and the resulting experiments proved that
an excellent practical submarine set had
been evolved by remodeling surplus ap-
paratus and seraps of present aquipment.
New apparatus manufactured Ly - con-
cerns along the lines of the perfected spec-

iflcations would have cost the Navy In
the neighborhood of $6,600 per set, In-
stead of $600, the estimated cost of re-

modeling and assembly, Fifty-nine times
the difference is $205,000, saved,

- Another remarkable feat accomplished
by the Navy was the perfection of the
details of the set within six months. The
original submarine set developed and built
by a commercial concern required two
and one-half years, or five times as long.
When all the subs are equipped naval
experts believe that ‘these craft of the
American Navy will be just a bit better
equlpped than those of any other mwyi
in the world. !

Sets Are of Tube Type
few details of the new sets are
but it is known that they are
vacuum-tube sets developed along orig-

Very
revealed,

fnal American lines. Late In the war,
German submarines Iyving on the surface |
sucteedad in eénding messages during the
night as far' as 00 or 1,000 miles to|
their bases by using short wave lengths
of about 300 melers. Spark sets were |
used wuntll -the lust few months of the
war, when wscuum: tubes were introduced
in sending.

The German spark transmilter was op-
erated on a 500-cycle frequency and an
imput of two kilowatts. Much of their
equipment they considered very confiden-
tial and after an unsuccessful engagement,
they threw the important parts overboard
or into the bilges. Although arc-trans-
mitting sets are said to be dangerous for
submarine use on account of the gases
given off by the many electrical stor-
age batteries, 2 KW, arc sets were used
in British subs successfully.

Owing to the ability of the undersea
craft to submerge with the aerial in
place, it i= possible to receive long-wave
signals under water to a depth of about
twenty feet, and short-wave signals to
a lesser depth, In 1919, a submarine
sixteen feet under water off New York,
picked up signals sent out from Arling-
ton, 200 miles away, and while submerged
at eight feet, heard Nauen, Germany 4,000
miles distant, and also San Diego, Cali-
fornia.

“Information” Circular Out

WASHINGTON.—'The Bureau of Stand-
ards {8 constantly recelving requests for
Radio information, and since the same in-
formation (s called for by many of the in-
quiries received, the Bureau has prepared
a cireular known as “Sources of Ele-
mentary Radio Information.'

This ecircular glves information concern-
ing Radio perlodieals, government Radio
publications issued by wvarious bureaus,
Radio books from numerous publishers,
laws and regulations, call letters, and
safety precautions to be observed at sta-
‘tons, and it answers a few of the most
usual elementary questions asked by the
novice, It may be obtained from the Super-
intendent of Documents, Government Print-

Great Britain Considers Carefully

Effects Ether

Freedom May Have

Removal of Rigid Restrictions Leads to Question of Ultimate Result
in Case of War—Civil Abuses Also Discussed—All
Receiving Sets Registered Now !

(Special to RADIO DIGEST)

LONDON, ENGLAND.— Whenever a
new scienca takes the country by storm,
as in the case of the advance in Radio,
the guestion of Government restrictions
regarding its mispse i= more than im-
portant. This was one of the most dis-
cussed during the war and was In a way
a drawback to the general development.
Machines in the air could use the Radio
telephone but were obliged to use a code
in order to maintain secrecy while the en-
emy continned tactics along the same line.
But in peace time codes are not given their
Just consigeration until some vital link
breaks and the peace of the public is in
some way affected.

At a meeting held in London, England,
a few days ago the question of “Radio|
and the New War” was discussed by sev-|
eral of the leading authorities, It was ai
clogsed meeting and while verbatim re-
ports are not available, the representative |
of the RADIQO DIGEST was given a few
salient points which will have a direct
bearing on the restrictions to be observed.

Restrictions Enforced for Protection 1

It was pointed out that in view of this
thought, the restrictions, which have been
holding up Radio development in the Brit-
ish Isles up to the past month, were en-
forced. Only a few broadcasting stations
were given permits and firms manufactur- |
ing outfits were ordered to glve n status |
of their company and also to keep a com-
plete record of sets installed. l

This was done for the express purposeé
of keeping the eyves of the war lords on
the persons operating. Thus in case war
were suddenly to be declared the author-
ities would have the situation immediately |
in hand and would be ready to cope with |
the enemy who might haye had prepared |
Lo flash news in code to their respective
wal lords.

This -might have been successful
not the new secience gained the popularity
that it had. Persobs throughout the Brit-
{sh Isles demanded sets and refused to

had |

VOICE AMPLIFIER AT
WWX ADDS 50 MILES

Addition Increases Post Office
Plant Radius

(8pecial to RADIO DIGEST)

WASHINGTON.—The sending radius of
WWX, the Postoffice Department Radio
station has been considerably extended by
ihe Installation of a veoice amplifier. For
the first times this summer, the Wash-
ington® Radio station has Dbeen able to
have good communication with the Bry-|
an, Ohio, station. |

The improvement has been secured by
inserting an intermediate yoice amplifier
between the microphone and the 5S0-watt
power amplifier. "

It is estimated that the Installation of |
this device will increase Lhe modulation
20 per cent Previously a conservative
estimate of the broadcast radius of the
station was 100 miles. This assumed ex- |
treme static conditions. Tests indicate
that this estimate may now be increased
to 150 miles. It is thought that when the
static season is over, the increased mod-
ulation ' will boost the broadcast radlus
of WWX about 500 miles.

Besides handling air mail and other
Postoffice Department business, WWX
broadcasts weather forecasts, market re-
ports and crop reports.

Remodeled Hotel to Have

. - s
Receivers in Dining Room
BIRMINGHAM, ALA.— The Aloulton
hotel which will soon bhe remodeled here
at a cost of $25,000 will have as one of |
the features of its new dining room a|
Radio receiving set. Guests as they dine
will be entertained by concerts as sent
out by leading broadcasting stations.
Harry New manager, who Is the first
hotel man in this section to realize the
value of Radio, iz expecting his reémodel-
ed dining room to prove even more pop-
ular.than at present.

Tacoma to Have Airphone Show

TACOMA, WASH.—A new feature will
be incorporated in the plans for this year's
electrical shew, a Radlo department. At
this time last wyear the Radiophone had
not made its appearance here., Radio tele-
graphy had its enthusiasts at that time,
as it has now, but the practioo of listening
to concerts broadcasted daily from such
stations as KGB, Tacoma Ledger station,
was practically unheard of, Hundreds of
Tacoma homes now boast receiving sets
costing all the way from a few dollars

| small extent,

listen to war restrictions and precautions
taken *for safety in case of war." The
result was that a hurried gathering of all
the various heads was called together to
discuss the best means of safe-guarding
the country and at the same time to meet
the requirements of the populace.
Bevamp Plans

The result briefly is that all warships
and airplanes of the British services as
well as military stations equipped with
Radio apparatus will be equipped with
powerful sets at an early date in order to
Keep full reports of stations operating.
Coast-guard stations will ai=o ba equipped
and will report on stations erected by
amateurs along the coast. The post office
authorities have been authorized to issue
licenses to fans and notices have been sent
broadcast over the country to inform en-
thusiasts that a license is necessary.

This was practically the extent of the
information given out chiefly because
those at the secret meéting are themseivgs
only embryonic authorities and will ‘he
obliged to lollow the mew science closely
in order to safesguard the country and
at the same time maintain the best wishés
of tha general public: -

Civil Abuses of Science :

What of the misuse in the country
itself? This has béen another gquestion
that has troubled Scotland Yard to no
The action was fir'st brought
to light when two London bookmakers
lodged n complaint against three clients
who had literally robbed them of many
thousands of pounds. The bookmakers
pointed out that one client in London had
Installed a set and was working with a
friend who was equipped with a powerful
set located at the race-track.

As soon as.a race was finished the
winner would he given by code or a nam-
har. Then a messenger would be des-
pitched post haste from the London sta-
tion with a large bet to the bookmaker.
In view. of the fact that the results had
not been recefved by wire the bookmakers
would accept the business. In threa weeks
they were obliged to suspend their opera-
tions as the.result of the swindle. They
investigated and discovered the ruse.

It was tha practice of the fan at the
race track to rent a small room overlook-
ing the track previous to the race, meet
and then install his set. With the aid of
a good pale of fleld glasses and a pre-
arranged plan of signals the results eould
be flashed to London in advance of the
telegraph results,

ARMY RIGS GIGANTIC
PLANT AT COLUMBUS

Control Station Will Have
1,000-Mile Range

COLUMBUS, U,—A gigantic Radio sta-
tion, is now under construction by signal
engineers of the Fifth Army corps at the
United States General Army Reserve de-
pot, east of this city, which when com-
pleted will have a range of 1,000 mles

Remote

RADIO MOVIE CAMERA
READY FOR FIRST TEST

Professor’s Device Carries Pictures
and Words Through Air

NEW YORK.—An interesting develop-
ment which Prof. Reginald Aubrey Fes-
senden already has in working order, and
which will be demonstrated in the near
future, is the transmission of moving
pictures of scenes in distant citles.

With the apparatus he has developed
it will be possible to polnt a Radlo eamera,
connected to a Radio loop, at the steps
of the Capitol in Washington, and by so
doing enable every Radio subscriber actu-
ally to see the president deliver his Inaug-
ural address. Subscribérs may note every
slight gesture he makes, as well as hear
his words by means of the Radio
telephone,

The size of the picture slightly limited
at present, Is four feet by four feet on a
sereen 12 feet away, or four inches by four
inches on a screen 12 inches away. The
coarse-grainness of the image at a dis-
tance of 12 inches corresponds to the 30-
dot per inch process plate photo,

Shipping Board Rearranges
Arlington Broadcast Plan

(Bpecial to RADIO DIGEST)

WASHINGTON . —Arrangements have
been made by the United States Shipping
Board Emergency ¥Fleet Corporation with
the Naval Communication Service to make
an fmportant change in the system of
broadeasting messages to Shipping Board
ships through thé Arlington Radio sta-
tion.

Heretofore these messages have been
sent at the end of a long schedule, some-
times nearly an hour in duration, and it
was necesgary for Radlo operators on
these vessels to copy an unusual amount
of material which was of no interest to
them, such as the weather conditions at
interior points, in order to make sure
that there were no messages on the sched-
ule for them.

It has now been arranged that the call
letters of all ships for which messages
are on hand will be transmitted {mmed-
lately following the time gignals, so that
all other vessels may immediately return
to 600 meters instead of having to listen
an hour or more on 2,660 meters.

PRadio Needs
Irained ‘Men

sy o Ay ws e e £
K] re t for
expensive out!!‘l.'s. RADIO ‘EXPER‘Ig ed
to kevp this equipment
install now outfits,

are
in order to

and will operate on a wave length of
from 2,800 to 3,100 meters, The station
is a duplicate of the continuous wave sln-1
tion at Fort Benjamin Harrison, Ind.
While it will be used solely for govern-
ment business, there is the possibility,
barracks officers announce, of conducting
a regular program at intervals later on,
on a 380-meter wave lengtih, allowing

Columbus statlons to tune in and receive |

these programs,

The station will operate on the basis
of a remote control system, by means of
which officers of the Fifth Army Corps
signal headquarters, at the barracks, will
regulate the sending of messages over
the transmission apparatus several miles
away at the general reserve depot. The
aerial at the depot will be 200 feet high,
with a counterpoise of 50 single wires
ten feet above the ground. This counter-
polse will be 800 feet long.

New Orleans Air Waves to
Honduras Direct by Dec. 1

NEW ORLEANS, LA—X. Toledo Lopez,
consul for Honduras, stated his country
would be in direct Radio communication
with New Orleans by December 1. Work
is being pushed on the new station at
Teguclgalpa, capital of his country, with
that end in view, he said. The station’'s
aquipment will cost approximately §745,-
000. The antennae will have a total length
of 1,000 feet and will be supported on
towers 431 feet high, A secondary sta-
tion will be completed in October, to es-
tablish communication with the ports of
Tela and Castilla.

The United Fruit Company owns the
plants, Arrangements have heen made
with the company to handle official mes-

Wushington, D, C.

up to as much as one wants to pay,

... y N
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(sages for the government of Honduras,

WRITE
TODAY

* Radio Bugs! *

Try This on Your Cat’s
Whisker

To the tune of Yankee Doodle

10

Price

Gregg's Listen In set,
Is . marvel, you bet,
Through which the waves come
abuzzin'.

Attach to the phone
You now use alone,
And the program ls heard by a dozen,

Yes, a dozen hear vne nows,
A dozen henr it dandy,

Evervone should have Gregg's Bet,
Because It 1s so handy.

The fmil?; should get
Gregg's Listen In set.

Does for all, even uncle and cousin.
No more all alone

Does one use the phone,

The sgot pends it out to a dozen.,
Write_for Catalogue

Gregg Company

Room 505, 35 South Dearborn Street
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Plan to Tra:;;mit
Harmony of Wilds

National Parks Consider Broadcasting
Whistling of One Million
Marmots

HELENA, MONT.—One million mar-
mots will whistle for the world by Radio
waves, If the welrd proposal now sald to
be receiving serfous consideration by the
National Parks bureau is accepted,

The proposal calls for Installation. of
a broadeasting statlon bhayving a normal
radius of 1,600 miles, which will be
heard almost from coast to coast, using
a 200-watt set and sending on 360 meters,
to be installed in the wilds of Glacier
Natlonal park.

“What for?" you nsk.

Zo did the bureaw. Then the sponsors
explained that there are s million mar-
mots living In a dense colony In the fast-
ness of the Rockies, 50 miles north of
Glacier Park station, Montana, and mear
the Canadiap Ine. The marmot looks
like a prafrie dog but whistles like a
CADATY.

Marmots Give Whistling Chorus

Now it is said that on clear nights the
“thrilling chorus” of these musical
whistlers can beard for miles from their
polony, so that tourists In the park sit
enthralled by the beauty of their un-
tutorad harmony.

“The perféction of Radio now suggests
the idea of broadcasting this volume of
weird whistling music to Radlo recelvers
A% Tar as the ether waves will carry it
the =ponsors continue, in an outline of
their project. “When the full chorus ls
on. it-=aounds as {f a whole cily of people
were playing plecolos in concert. The Radio
fan who i lucky enough to listen in will
kave no trouble to readily recognize these
marmuts without any preliminary an-
pouncement from the Rocky Mountain
broadéasting station.”

Airwave Popularity Grows

in Schools in Louisville
LOUVISVILLE, KY.—Not only has the
free school of instruction in everyday
Itadlo established by the Loulsville Times
and Courier-Journal in co-opeération with
loeal Radio supply houses proven popular,
but the school fdea is growing fast and
spremding out. After Credo Harris; direc-
tor of the WHAS studlo, made an address
to teachers uat the Eastern Kentucky
Nourmal School at Itichmond, Ky, Ilast
week on the educationgl benefits of Radio,
Professor J. F. Coates, hend of the Insti-
lutlon announced that he would begin
Immediately a course of instructions for
fuachers which would enable them to in-
stall nnd operate Radio sets. Radio sets
may be installed in most of the schools
eventually,

Lew Cody,

joyed his first
experience
Radio speaker.

broadcast was
WLW,

Cincinnati

KYW,

1 hile
: his voice speeds magic-
ally through the air

star,
en-

tial

LEW CODY ENJOYS
FIRST RADIO TALK

“No One Could Talk Back,” Says
Pleased Film Star

(Sprctal to RADIO DIGEST)
CINCINNATI, O—"1 enjoyed my first
experience of delivering a Radlo address
hecause no one could talk badk to me, and
If any one became tired of listening to

| me he or she could ‘hang up' without my
knowing it.”

This siatement was made recently hy |
Lew Cody, famous motion picture actor,
after he had delivered a very inleresting
address at the Radio broadeasting station |
of the Crosley Manufacturing Company, |
Cincinnati, Ohkio, the call letters of whieh
ara WLW.

Mr. Cody, in his first experience at a
broadecasting station, described to the
thousands of persons who were "listening
in,” how motion pictures are made; take
Ing as an example one he recently com-
pleted in the wilds of Canada.

Mimies Dialect of Half Breeds

His Imitation of the dialeet of the half-
breeds with whom he came In contact was
great, and was appreciated by all those!

studio room under

s N

E Studic of Station KYW, Chicago,
? showing the location of the pians,
£ microphone pickup and amplifying
¥ desk

-

Chicago Station, KYW, First in
World to Broadcast Grand Opera

Westinghouse Plant, Opened Nov. 11, 1921, Transmitted Entire Season
During Mary Garden's Regime as Director—Innovated

Pipe Organ Music by Ether Waves

CHICAGO.—The Chicago Radiophone
broadeasting station of the Westinghouse
Company holds one world's record of
which it 18 very proud. IKYW, as it is
registered with the government, was the
first station in history to broadcast grand
opéra, This oceurred during the celebrated
regime of Mary Garden as director of the
Chiengo Grand Opera Company and was
the particular event of the Radio world
during the time opera was broadeast.
KYW was, also, the only broadecasting sia-
tion ever ro broadeast an entire operatic

soason as it did in Chicago during the
last senson,
On Nov, 11, 1221, Armistice Day, the

annlversary of the close of the war, which
in & way was the father of broadeasting,
the Westinghouse Company opened Its |
station loeated on the Commonwealth Edi-
son Bullding at Chicago, Illinois, This
station was opened by arrangement with
the Chicago Edison Company, who desired |

who heard his volee come in on the ether
waves, according to the many letters re-
ecived by the owners of WLW.

And incidentally Mr. Cody gave out a
little information i{n his microphone ad-
dress which so far has not reached the
newspapers, desplte the fact that several
repaorters were present when he spoke.
This was to the efMect that he hopes in |
the near future to abandon his dress suits |
in his pictures and to wear, instead, the
more conventional business suits. I

Trained roller canaries, singing in a

the direction of

Prof. A. H. Hazlett, Berkley, Calif,
farnished a delightful
concert recently for
thousands of fans
@ INT.

to open it with the broadeasting of com-
plete grand opera from the Auditorium
Theatre, Chicago. The grand opera started
its season the following Monday, Novem-
ber 14, 1921, 'This was the first case In
which complete grand opera from the
overture to the final chorua was sent out
by Radio telephone,
Put Other Innovations in Effect

Since 1t was flest started, KYW has
been faithfully operating every night as
well as during the day. In addition to
broadeasting grand opera, It put Into
effect 4 number of innovations in Radio,
among which were the broadecisting of
dafly stock reports from the Chicago
Board of Trade rooms.

Another new thing which Chicago first
tried was the Installation of a pipe organ
in the broadeasting studio in order to
send out this beautiful music when selee-
tions ware pluyved that required an organ
for hest rendition.

The station at KYW which is on top of
the Commonwedlth Edison Bullding has
recently been made more powerful and
has had Its antenna ralsed. With these
changes, a far greater range can be ex-
pected from this station next winter than
it previously had.

NEW YORK.—Radlo waves from
Queenstowe, lreland, were amplified here

recently with such success that they dis-
turbed the proceedings of the Supreme
court in a building opposite the receiving
staticn.
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AIRPHONES HELP TO
LAY CANADIAN MAPS

SURVEYORS TOTE SETS TO
PICK UP TIME
Signals Aid M i
: curate “ﬁggter:nén West”
Positions

Ac-

VANCOUVER, B. C., CAN.—Surveyors
employed on surveys of the Mackenzie
river district, are carrying with them, as
part of their equipment, small Radlo re-
celving sets, to promote the efficiency of
their work. This does not mean that
after a hard day’s work they will spend
the evening hours listening to bedtime
stories or music from WJZ or CFCA. TFar
from it., The music that will Interest
them most will be a few faint ticks which
represent something of great importance
lo a surveyor—correct time.

When the Radie fan hears the time

evening's broadcast program, he ‘checks
up his watch so that he can be on time in
the morning. Things are otherwise on
the Mackenzie. The surveyor unses It in
his work for & variety of purposes, one
of which Is to find his true longitude, or
east-and-west position.
Where Signals Are Used

The surveyor is able to get his Jloeal
time very accurately by taking observa-
tions of the stars with his surveying in-
struments. After he has dome this let
us suppoae that while listening in with

his Radio set he receives a time signal |

from Ottawa. He finds that the time in
Ottawa is exactly so many hours, min-
utes and seconds faster than his local

time. By means of a few calculations he
changes time into distance and the re-
sult tells him just how far west of Otta-
wa he is.

In actual practice the surveyor does
not have to depend on time si from
Ottawa, but is able to get them daily from
a number of high powered stations in var-
fous parts of the world. He then caleun-
lates his longitude from Greenwich.

Superiority of Radio

Various other means of finding the long-
ftude of & place have been used by ex-
plorers and navigators, but the use of
time signals has been found the only way
both easy and accurate. Where telegraph
was available, the signals could be sent
by wire, but elsewhere less reliable meth-
ods had to be used.

One of these methods was to carry to
the place of observation several high
grade watches or chronometers Keeping
Greenwich time and there compare them
with the local’time obtained from the stars,
Remembering the fact that no timeplece
can be made to keep perfect time, es-
pecially when being carrled on a long and
rotigh trip, and that an error of one min-
ute in the time means an error of a good
many miles in position, it can be seon that
this method 8 not suitable for high grade
survey work.

With the long arm of the Radio time
signal, the topographical surveys branch
expects to be able to reach out far be-
yond the end of the longest telegraph
wire and locafe the correct position of
any point with a probable error less than
the length of an ordinary eity block. In
fact, by usglng instruments more elaborate
than those used in surveying, longitudes
have been determined with only a prob-
ahle error equal to the width of a street.

Governor Stephens Opens

First Big Western Show
(8pevial to RADIO DIGEST)

LOS ANGELES, CALIF.—The first
Radio exposition of any size to be held
on the Pacific Coast was successfully
launched on its way here under the guid-
ance of the United Spanish War Veterans
of Southern California, on Monday, August
the 14th. The exposition, which continued
throughout the week, was held on the
roof of the Arnold Bullding, at Seventh
and Figueroa streets. QGovernor William
1. Stephens officially opened the show,
which from the opening indicated Its suc-

Cess.

Among the Interesting features of the
show were the latest Inventions in Radio-
phony. A very interesting demonstration
of Radio Therapy was given by FProf. H.
La V. Twining. This consisted of passing
sparks through the human body. A Radio
factory in minature, showing the manu-
facture of sets and thelr assembly, kept
interest of the visitors. It was displayed
by the Western Radio Research Labora-
tories. The art of transmitting or broad-
casting with the different kinds of instru-
ments was explained.

Air Music Amuses Prisoners

LOUISVILLE, EY.—Radio for the en-
tertainment of prisoners made its first
appearance In the jall here last week.
Jaller Thomas Dover superintended the
installation of a powerful recelving set
and more than 200 prisoers In the Jefferson
County Jail were entertained in the jail
chapel by both the afterncon and the
evening concerts of Station WHAS,

Navy Is Real Pioneer
in Radiophone Field

First Used Ether Waves in 1907 as
Experiment

WASHINGTON.—Considerable credit is
always given the Navy for its pioneer
work in many lines among them electrical
development, but a recent conversation
with an officer of the Radio section re-
vealed the following items which are not
generally known:

In the electrical fleld the Navy was the
ploneer in many lines. Starting with the
incandescent lamp, every new electrical
diseovery was fathomed and adopted by
she Navy before Itg commercial use had
been found practicable or profitable.

The Navy Department enabled the
General Electric Company to produce the
first electrically propelled ship in the
collier Jupiter, now the airplane carrier
Langley.

The Radiophone which through broad-
casting has been become the talk of the

mercial use of a development that has
been in general use in the Navy for the
last five years. It was installed experi-
mentally in 1807 for communicating be-
tween the ships of a.fleet,

Navy Owns Many Plants
Many of the great Radio telegraph
‘plants that now encircle the globe are

owned and operated by the Navy. With-
out the Navy's Interest, experiments and
research, as well as their substantial con-

| tracts for apparatus, the Radio industry

in this country, it is =said, would be in
foreign hands.

The Radio compasses that flank our
great seaports are owned and operated by
the Navy, but through their use any vessel
of any country can be told to a degree
what her direction is from any station
within e¢all and thus fix her position
whether in fog or storm. This makes for
better navigation and saves many a big
liner from ter as well as delay in
making

Static interference is an element to be
reckoned with in all phases of Radio work
and has mever been entirly eliminated.
The Navy Department, however, has been
engaged in research work looking to the
elimination of static longer than any other
government department. While results
have been attained which have reduced
interference from this source to about
half, it has not yet been completely
removed.

NEW SETS FOR ARMY
SEMI-RIGID AIRSHIPS

Antenna May Be Installed Inside
Craft’s Envelope

DAYTON, O.—Army plans for new
Radio mets for thelr semi-rigid airships
call for central power statlons which
would Include generators geared to gaso-
line engines, after the fashion in which a
magneto is driven, but never before at-
tempted. The French tried out belt-driven
electrical generators, but with little suc-
cess. However, representatives of the Alr
Service Engineering Department at Me-
Cook Field expect to develop a central
power plant that will give sufficlent power
for putting one-half kilowatt in the anten-
na and also power for light, heat and elee-
trieal control work.

The Army Air Service plans to use the
new Signal Corps Set 135, combining
Radlophone and telegraph eireulits good
for distances up to seventy-five miles and
200 miles respectively.

to Be long

The range will be greater than i
planned for the big Martin Bombers, how-
ever, as better facilities for erecting
aerials are available on airships than on
planes, One method considered s to in-
stall the antenna within the envelope;
another is to suspend it below the ship,
drawing it up upon landing; while a third
contemplates hanging the wires of the
aerial along the sldes and over the toDp
of the ship. Experiments will determine
which of these methods is the most ef-
ficlent.

Naval Radio experts are loath to re-
veal their definite plans for the Radio
equipment of the ZR ships, but it is said
they may parallel the army's ideas, al-
though their ships will be about twice
the size of the largest army semi-rigids
now planned, giving them more latitude
and more room for equipment,

KDKA Acquires Orchestrelle

HE. PITTSBURGH, PA.—So that the
chapel services from KDEKA may have the
added advantage of organ musle, and that
the thousands who make up the audience
of this station may become familiar with
the many special organ compositions, an
Aeolian Orchestrelle has been installed
through the courtesy of the C. C. Mellor
Company of Pittsburgh. The first series
of recitals will be by Marcus Guy Love-
lace, one of the ploneers in adapting organ
music to motion pictures and who has
arranged many scores with that purpose
in mind.

| country, is simply the coming into com- |
signal come through at the close of ther
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Book Reviews

The New Armstrong Super-Regeneration
Receiver, How to Constimct and Operate
It. By Kenneth Harkness. An eight-page
leaflet, giving six diagrams and seven
halftones of the famous receiving sets and
hook-up. Price, 30c. .

Powler's Practical Radio Text Book. A
text book that tells yom what you want
to know about Radio.
in plain language and it will help to get
better results from your set. Price, §1.25.

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

How to Retail Radio. A new book tell-
ing of tested plans and methods and pol-
fcies for the dealer in Radio. Finanecing,
location, store equipment and arrange-
ment. Price, $2.

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. The use of math-
ematics has been almost entirely avolded.
Price, $1.50.

The Thermonic Vacuum Tubs and Its
Applications, By H. J. Van der Bijl, M.
A, PhD. This book suppliés 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.

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

Ether Concerts Grace Fair

HILLIARD, O.—For the first time in
the history of county fairs in this section,
Radio concerts will feature the programs
to be given three afternoons, September

13, 14 and 16 at the Franklin County Falr
here. Arrangements are being completed
by LeRay Dobyns, secretary, to have sev-
eral extra concerts put on by broadeasting
alations at Columbus, Ohlo,

It explains Radio

English Fans After Licenses
LONDON, ENGLAND.—Up to June 3
| approximately 11,000 receiving and 460
sending licenses had been granted to own-
ers of Radio sets in England, according
to Assistant Postmaster-General Pike
Pease.

He stated that he was not yet in a posi-
tion to make a statement with regard to
broadeasting schemes as the question was
still under discussion with the associated
manufacturing companies.

i : —
(‘arter Radio {o-

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

E
) I oo e 1688
AN .+ « = = . - paT
BT T e svapudl. 7.50
u--mﬁ;m’z'uq e - m—?&?m
Trade Circula 1 Addressing Co., 166 W. Adams Si., Chicago, Il

For Efficiency, Quality,
Tone BUY

ESTRU

| LATTICE

VARIOMETERS — VARIOCOUP-

LERS — INDUCTANCE COILS —

RADII TUNERS -

For Sale at All Res ible Dealers. If
Not, Write Giving Your Dealer's Name

DALTON, WHITTIER, TRUE CO.

2905 W. Madison St. Chicago

cROSLEY

Better—Cost Less

Two Outfits That Have
Taken the Country by Storm

CROSLEY RECEIVER MODEL VL This =et

= stage of Tuned Radlo Fregquency Amplification

ona Andios It.ull normally dfo]r u5e| wlt!;
is especially recommended to be used
Do Addittonal amplifica-
horn are used

and Audion Detector.

with any type of loud speaker.
u:m i: uynn:cesna if head phones and
in receiving loe stations. Price, without

batteries or tubes, ....osvarenrersnses

CROSLEY RECEIVER MODEL X,
with two stages of Audlo Frequency
placing this recelver on the market we are offering
whose range, volume and selectivity is reamarkable,

compars with it at twice the price.

Ia the same an MO
Amplification la‘dtﬂE'L ‘1‘3

Developed in the CROSLEY
jaboratories, this unit is absolutely the last word in long range
Radio Recelving Apparatus. Used with head phones and lond

REVELATION to

those who have had
the opportunity to try them
out, the Tuned Radio Fre-
quency Amplification fea-
ture of the Crosley Model
VI and Model X and other
larger models. have mct
with universal success,

By placing one stage of Tuned
Radio Frequency Amplification
before the detector
tube we not only am-
plify the signals be-
fore they reach the
detector, enabling it
to work more effi-
ciently, but also make
sharper tuning possi-
ble and eliminate in-
terference and static
to a wonderful de-
gree. These sets are
especially designed
for broadcast recep-
tion, covering a range
of from 200 to 600
meters wave length
and we believe they
cannot be equaled at
any price,

consisis

phones,
.$30,00

ou a unit

othing can

speaker, it will bring in distant stations all over the house. Price

without phones, batieries Or (UbesS. ... civvvrvcncsornsvaness-555.00
We also manufacture receivers for from $25 up and all kinds of

Radilo

Write for our new illus-
trated and descriptive
catalog

Sold through dealers and jobbers everywhere. If your dealer

does not handle CROSLEY

CROSLEY
DEPT. RDI 6

instruments write us direct.

MANUFACTURING COMPANY

CINCINNATI, OHIO
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RADIO DIGEST

ILLUSTRATED

The Radiophonist’s M

ar

'
HE USE of the light current lines as
an aerial is not a strictly new de-
velopment. Many aerial light plugs

have been produced for Radle work with

varied degrees of successes,

The “Super-Antenna" as lllustrated, is
manufactured by the Radlo Sales & Ser-
vice Corp., of Chicago, Ill. This screw
attachment for an ordinary lighting soec-
ket has been tried successfully on both
crystal and vacuum tube detector sels,
Two binding posts are mounted on the
end of the device. The one binding post
is marked "C" while the other is un-
marked., If the receiving set has a series
condenser in the antenna circult, best re-

Convenient Light Plug Aerial

sults are obtained by using the “C" bind-
ing post for the aerial connection. Thtsl
puts a condenser of .0005 microfarads in ‘
series. In the event that the receiving
set has a series condenser, the unmarked
binding post Is. used. The socket can be |
turned either on or off. If when Lurnml|
o & hum is heard in the set, the plug is |
taken off and the attachment plug to the
barrel s reversed. The “Super-Antenna’™
can be used either¥Yon alterndting or di-
rect currvent eircults of from 30 to 150
volts potential. The receiving sat Is
tuned in the usual manner.,

fects and yvernier adjustment of dials
has been found mnecessary in many
of the sets, especially those having a nat-
ural eritical adjustment, There have becn

THE ELIMINATION of capacity ef-

numerous vernler adjustments designed
and placed on the market to supply the
needs of the amateur constructing his

own set.

Dial Vernier Attachment

The type “QR 100 Vernier Adjuster”
shown in the picture is manufactured by
the Robinson Speclalty Company of Key-
port, N. J. The attachment is easily fitted
to the panel and permits accurate dial
adjustment It can be thrown out of use
by merely sllding the knob back a little.
The rubber tire, or rotating element, makes
positive contact with the dial. Becauss of
the Insulating qualities of the tire capaci-
ty effects are reduced to a minlmum. The
frame is neatly nickel-plated and makes
an attractive addition to the panel,

Body Capacity and Noises

The eftect of body capacity indicated in
some receiving systems by the change in
the signals when the hand is placed near or
removed from the controls may be greatly
reduced by shielding the back of the panel
with sheet copper, tinfoll, or brass and by
employing dials Insulated from the shafts
and grounded through brushes. In some
receiving sets the entire case Is lined with
metal or constructed of metal, and the
negative side of the vacuum tube filament
battery s grounded to further reduce the
local disturbances.

Noises are sometimes caused in the
telephones by loose connections in the re-
ceiving set Itself or by poor batteries
either in the fllament or plate circuit. A
blue glow in the tube and a drop in signal
strength means that too much plate volt-
age Is being employed, Flickering of fila-

Powdered Carbon

Used in Rheostat

HE ACMESTAT, manufactured by
Acme Electrical Mfg. Co., of Mil-

waukee, Wis.,, is a filament control
rheostat for vacuum tubes. It is of the
compression type in which the resistance
of the circuit is varied by the contact re-
sistance of a powdered resistor enclosed In
a compression chamber operated by =&
plunger and screw.

A powder would crowd or pack when
once compressed into a given space and
would tend to remain in the "wad” shape,
therefore causing the release of pressure |
to open the circuit at the surfaee of con-
tact between the plunger and wad. To
offset this trouble, 2 means for breaking
up the wad is supplied in the form of a
spiral” spring, which is compressed with
the powder upon application of the plunger
pressure. When pressure is released on
the wad and spring, the latter opens up
and crumbles up the wad—thus restoring
the original high resistance gradually and
effectively.

In order to make the resistance element
act with a gradual change, the screw knob
ig used. Further, in order to cut out ro-
sigtance when the compresslon is com-
plete, a short-cireuiting switeh is Included
in the outfit. This switch consists of a
knife edge at the top of the center termi-
nal as shown in the sketch and as the
compression increases the plungeér con-
tact approaches the edge and finally
stirkes it, thus making metallie and posi-
live contact.

Owing to the powdered nature of the
element, the same is practically indestruc-
tible. By mixing the condncting material
with noncombustible material to regulate
the resistance, the element becomes prac- |
tically noncombustible, Further, the en-
closure of the same in porecelain insures

safety from contact with outsida inflam-
mable material.

To open the eircult, the screw is opened
up with gradual increase of resistance,
thus insuring automatically, the bresking
of a small current Instead of a large one,
In order to open the circuit entirely, par-
ticulariy when the starting resistance is
desired to be of some initial value instead
of Infinite with gradual decrease, the
plunger may be made to stop at the de-
sired Initial resistance and a contact out-
side of the resistance material proper be
broken. A stop is provided to prevent the
plunger from opening beyvond the desired
stopping point.

A smooth regular application of current
is deslrable in order that automatic and
manual application of power may be
readily regulated or “felt" by the oper-
ator, This feature of the acmestat is suit-
able for regulation where a given move-
ment one way or another brings about an
approximate definite change. For instance
in Radio work where a dial is turned say
tgn points to the right and audible beats
are obtained in the high frequency eur-
rent ns a result, then repeating the move-
ment to the left a corresponding ten points
to obtain a similar set of beats, the med-
Ivm or "in tune" position can readily be
judged.

In order to inerease the speed of ad-
Justment, an external snap switeh is added
of slmple design, but positive on and off
aetion, The latter enables one to adjust
the filament current to approximately the
proper value with the wvernier knob and
to then turn on or off the battery current
instantly without turning the plunger
knob several turns., Final adjustment is
reduced to a small adjustment of the knob
by the snap swiltch,

_ Coupler Has 200-3,000 Meter Range

ited, the construction of loose coup- |

lers, variocouplers and variometers
is Impossible. Still the cost of the indi-
vidual units is apt to be beyond the range
of his pocketbook. A tuning unit in which
all the elements of the usual form of tun-
ing apparatus are combined and ready for
assembly, is of especial interest to such
novices.

The “All-Range Coupler” shown in the
illustration is manufactured by the Radio
Guild, Inec., of New Yotk City., It is de-
signed for efficient reception on all wave

T O THE amateur whose time is 1im-|

lengths from 200 to 3,000 meters. It is
constructed in such a way that there is
no loss in reception of short waves. This

is accomplished by winding the short wave
turns in a single layer. The loading in-
ductance consists of a three-layer bank
winding on the same tube. The rotor ls
suspended between the two divisions of
the single laver winding.

Taps are provided at frequent and cor-
rectly spaced intervals. The taps on the
short wave section permit reception to
below 200 meters. A hakelite tube is the
foundation for the windings of green
double sillt covered copper wira, The
winding is Iaid on by hand and is un-

ment intensity is caused by a discharged
filament hattery.

usually uniform. All metal parts are

nickel plated.
ing design and workmanship, the device
is worthy of attention.

With a hundred foot aerial, single wire

In appearance, engineer-

and without a series antenna condenser,
the wave length wiil be found to be about
200 to 3,000 meters. The tickler winding
permits oseillation over the entire scale
and allows the coupler to be used with
any of the popular types of regenerative
circuits. The windings are exceptionally
neat and the construction of the taps
makes soldering a simple matter. Fahnes-
tock clips simplify the connection to the
rotating or tickler coil.

Radio recelving set may appear to

be unimportant parts, still they have
much to do with the appearance of the
set and may save considerable exaspera-
tion in making connections. The first
function of a binding post is to afford a
means whereby external connection ecan
be made to any of the interior or inacces-
sible apparatus. The connection must be
positive and offer the least amount of
electrical resistance. In order to accom-

q LTHOUGH binding posts used in a

plish this, a positive and firm pressure

must be exerted on the conmecting wire,

e s e e rckicantadidhicienscomimm

Its construction should be such that when
fastened on a panel or board, it will have
no tendency to loosen ur rotate. Its ap-
pearance should be neat and attractive.
Yet, due to the nmumber requircd on the
average panel, they must also be reason-
able in price.

Two new forms of binding posts are {l-
lustrated, which are manufactured by the
H. H. Eby Manufacturing Company, of
Philadelphia, Pa. They embody several
new and novel features. The one called

“The Corporal” has a base tapped to take
or

standard machine screws threaded

“The Corporal™ Above, and “Ace” Below

studs. Heavy knurling of the base elimi-
nates the necessity of doweling, and re-
duces the tendency of the posts turning
and loosening to & minimum. It has an
all metal base with a polished nlckel or
bright brass finish, and comes in sizes of
%, %, %, % and 1 inch. Instead of the
usual adjustable threaded tap it has a
square slot 3-i2 Inch wide with a plunger
traveling up and down. The pressure is
adjusted by means of the cut,

The other, type is ldentified under the
namse “‘Ace.” This post has a nickel-
plated brasa base with a solid 8-32 thread-
ed stem extending ‘approximately 1 ineh
below the base. The hase of this post
a8 In the one above, I8 heavily knurled to

prevent turning when mounted. A hole
s drilled through the neck sufficiently
large to take a No. 16 bore wire. This

post is supplied with a black Insulated
knob 1 ineh in dilameter and approximately
7-16 inch high.

ARTABLE grid leaks are by no means

& new ipnovation on Lthe market, but

the type presented has many Inter-
esting features both from the viewpoint
of construction and design plus reliabil-
ity. 1t Is manufactured by the Federal
Telephone & Telegraph Company of Buf-
Talo, N. Y.

C —
Variable Cartridge Grid Leak

The leak Is made in three standard re-
sistances (%, 1 and 1%-megohm) and is
so designed as to be adjustable between
wide limits. The resistance unit is car-
ried inside a shell of insulating material
between two metal terminal members so
proportioned as to fit the condenser
mounting. A high grade of insulating
material is used. The terminal ends are
of brass with highly poiished nickel fin-
ish. When assembled the resistance unit
is hermetically sealed. Its resistance is
not changed by temperature or moisture.
It may be disassembled and a change
made in Its resistance value in a very short
time. Through its use the choice of grid
resistances to exactly suit any receiv-
ing equipment or vacuum tube is made
possible. The resistance can be reduced
by wiping the inside connector with &
cloth, or increased by rubbing a soft
black lead pencil on the surface. The
grid leak snaps into place between the
two spring clips on the mounting re-
ceptacle. The mounting has a hard rub-
ber base and comes equipped with a grid
condenser, if desired. The hard rubber
parts are highly polished and all metal
parts brightly mickeled, making a pleasing
addition to any Radio apparatus,

To Authorize 400-Meter Wave

WASHINGTON.—The Department of
Commerce contemplates Inaugurating a
new class of llcense for broadcasting sta-
tions which can meet certain requirements.
These statlons will be known as Class “B"
stations and will be authorized to use
the wave length of 400 meters. The quall-
fications necessary for obtalning this class
of license will be ready for distribution
within a few days, and will also be pub-
lished in the September Issue of the Radio
Service Bulletin.

The new wave length may be used only
with specific authority of the Departmenty

in special ecases recommended by the Dis-

trict Radio Inspectors, where interfer-

ence is at 8 maximum.
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HE STATION

by eall letters.
call is given the
the wave length (
wave length other
ters is used), the mi
station, the owner of

kind of time used.

following the station
merely an index.

broadensting stations

tion schedule ].iat

CONTENTS AND HOW
BEST TO USE—

schedules,
below, are listed alplmbetlcally

schedule of operating hours, and the

The state, city and call list given

One wishing to find
the calls of the stations in his vieinity,
will find this index useful. All licensed

given in the index, while only those
which have made special reports to
RADIO DIGEST, are given in the sta-

given

Following the
city and state,
PROVIDING a
than 360 me-
les range of the
the station, the

sehedule list is

in operation are
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I’itt_z-bmlh P-.
ally ex
4-5 We% — dayligh
. astern, t s3
x?w P Jusewc:d.l %K
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Dally 4
12:10 pm, markets;
very br. offer, concert, \est; 7, weather: 7:15,
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ﬁg:raph unlv
Los Angeles,
Elog., Co. (Eseniii J.lerulilll.
markets;

i
'f'o 100 mi, Daily ox Sun, 0:40-10 pm,

RADIO DIGEST ILLUSTRATED

Radiophone Broadcasting Stations

Corrected Every Week.

coneert.

Haloek & Watkon Radio
Base-
#:10 pm, instrocuon.
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Kansas Clty prain markets; 1:15. roads. Jocal mar-
hets; T7-B, conmcert, ete, Sun, 4-5, concert, Central

WET, Charlotte, N, C. 485 also. 500 mi. Southern Ha-
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Quities 1 Herald. ) Dally ex Bun, 8:45 am, markets;
11, markets; 1 pm, markets: b, music, baseball Tues,
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WCK, 8t Louls, Mo .;n' i 5
{Grand Leader), Mon, Wed Fri, €:43-3 pm, concert,
Jeeture, bedtime story, Ceniral
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il-'fis ?‘”% ox 9-8:30 mm, 11: 15-11 30 Ilgll"

-
.‘
&g
i
=11

Narth \\ "'ﬁ

2 eSlem o
i &m, financial news; 11:39,
TH0-3:30 Dl CoNGLs San,

Unp,
tews, ofening 3
ﬁ“_;i I\;r-l Thurs, Sat,
<12 am, seimon.
we South’ Bend, Ind
2.3 pm, m-:.t u?:n'le T
= 1 usle,
WGH, Mon Ala, 1,000 mi  Montgomery
& ater Power Lo, Taes. Fhure Bat, 11 ain, veathees
-l pm, storm warnings; 8:30-8:30, concert, mgric
. 8:30-9:30, church sérsice. Central. ;
Wﬂl "Modford Hillside, Mass, 500 mi Am, Radlo &

nuoar:.h Co Dal
Dews; 7:80, erb-“uf’ugas":nhz = tﬂﬂ m“l.ulalﬂi'
On_Tues and Thurs, 7:30 Tdo v pmumu ak
TS aad .'r 5 pam, m:uwb Bun pm, _¢burch
:ml.ce fs ey coticert, ﬁmr:l.nl features
wsl.. Philadel hll. Pa. 2,000 «Thos, F, I, -
i, ‘Thurs, Saf, 74511 a0 pm, concert, Busi-

\lfgﬂ. Buu‘u!o. N. Y. 485 also. 200 mi, Fadenl Tulep,

Teleg, Co. Dally ex Sal, ar
mnrkuu, w:tnmrmris baseb all.mm?t'\::' lm‘ ..'tl'l é;!;:

wa'l’ Bch!ﬂlel.ld b 1,000 mi. G 1
o 1t T and Eun, 7 pm, m"'.?'.?u,m’”‘ﬂ‘.‘
address,

1, Frl. f 6-i pm
'"M'u o ""3:‘. wn_ 20 o, 201 “:'m.numr. of Wis,
. 1ol 4 . arkets,
Thurs, I"ri. wenther, markets, m:'n.
Tues, news,

Hat, ‘1-1- _"n ataction” Daat T

!ﬂl
wun du. Ja 150 mi. Siste s?-"l"lﬁsu
. news, music, n, A5-13

eIJ el merri tral.
w?z’i‘s. gumu“ﬁ‘ﬁ

9:& mﬁther
markets: 5. weather, police nm mu M
Wed. Fri. 8 pm, entertainment, ;-
service,  Central

200 mi

WHAE, Biour City, Ia. ner
Serviee Co. Dlil.r ex Sun, 12:30-5:30 m halt
ocanrert.

w‘r’i'“&' Clucinnatl 0. 100
i ti, 0. 1
HAS, Chue amu‘ wni.uwuauqnm
WHAI, Davenport. 1s. 30 mi. Radio Equip, & Mfe. Co,
‘!m.l-mm ﬁﬁiﬁu 0-11.
Central.
Dally Telegraph.
pm.,
serv-

';I"

ox Sen, -3 am, 00T 1T

Derby. Dal
3-4, 6:30-%8, .
WHAQ, Washington, D. C. 100 ml Semmes Motor Co,
eciure on mutomoblle upkeep,  Eastern.
, Del. 100 mi. Wilmington Elee,
Alon, Wed. Fri, 12-1 pm, muslc; 8,
muul:. 630, music; 7, news, sports; 7:40, concert,

WHAW Tam Fla. 50 mi Plerce Elec,
12-1 pm, weat n-. musie; 4-5 and 8-10, mueow, gﬂtﬁt

taipment, Eas
WHB, Kansay CIIJ, M\I GSE nllq 1000 ml. Bween
g nﬂs‘ g, ?lnl ?.
fadica’ oir .
Uﬂ S\m 8-10 pm,’ eoncurt,

Aute & Tractor
un.
‘Yl. 100 mi. W. Va. Univer-

Dnily T:x
nﬂx - Cox I‘ﬁhl

timp  storles. LA

1-0 '7
(mwui'l.ml 2
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WHII. Ttochester, N. ¥. 486 also. 70 mi. Times-Union,
lue, Dally ex Bun, 12-12:15 pm, news, coloert; Til-
8, markeis, bedtlme story,
Sun, & amd 7:80 pm, church service. Lasteri,

WHW, East Lansing, Mich. 485 only, 160 mi Stuarl
Wi, Seeley. Daily ex Sun, 11:30 am aud 12380 pm,
weather and markets, Eastern.

WIAC, Galveston, Tex, 4856 also. 100 mi, Galveston
Pribune, Tues, Thurs, Sat, 7 pm oo, bedilme story,
evenlng prayer, concert, Central,

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

LT §-8:30, coljert.

Club.  Frl, Saf, Bun, 8-12 pm, Eastern.

WIAE, Vinton, la. 75 mi Zimmerman Radlo Co. Tus,
Thurs, Sat, 0 pm, musle, Lews, Wed, 8 pm, band
pongert,  Sun, 2:40 pm, musle. Central -

WIAF, New Orleans, La, 400 mi. Noin Radio Co,
Sup, 10-11 sm, musie, lecture,  Central.

WIAK, Omaha, Nobr. 485 slso. 500 mal. Journgl-Stoek-

9110, mar-

man Co. lJntI}' ox Sup, 7:45 nm, murkets:
K 1:60 pmi,

Kuts; 10:15, wenllwr. markets; 12, markets;

wenther, markets; 3:50, markets, Ceutral, -
WIAN, Allentown, Pa, 100 Chironiele-News.

:ir_'l'lut.lult' frregular. . .

AR, Padueah, XKy, 150 mi. J. A, Hudy & BSous.
ml{]_;' ex Sun, 11-12 min, warkets, weniher, news,
mugie: 4-5 pm, same and sports; 7:30-0, concert, lec-
tures,  efe. Sup, 11-12 am, tll\lld] aer\!rx' (=T utrul

WIK, MeKeesport, Pu, 500 mi et
Dally ex Sun, 8:0 !

Sun,
Vniversity  Place,
Wesleynn Uniy, Dn.u:- ex Sat and &un. 12 m.

weatlior; 4 pm, markets, Sat, 12 m, markets, weather.
Tises, Thurs, 130 m, eoneert, Central.

WIAD, Waco, Tex, 485 also. 500 il Jackson's
Radio Engrng. Lab,  Daily ex Sun, 12:00-1 pm, mir-

pt=, news, musie) d:30-4, pows, music] 6—6'15. spoLls
245, conter, uews, Sun, 11-12 am,’ ¢hureh

ml.

Tl
JAC,
Nebr.

sorvice: 4:30-4 pm, musle; 6-8:15, sports; SH5-0u5,
musie,  Cenitral.

WIAE, San Antonlo, Tex, 200 mi, Texnz Radlo Syndi-
vata, ¢ oex Sun, 4-5 pm.  Mon, Thurs, Sat,
0:30-10:16 pw. Mon, Wed, Fri, 8:80-9:30 pm, Sun,
T:40-8:50 pm.  Central.

M. Cedar Rapids, Tu, 100 mi, Evening Guzette.

Daily, 7-5 pm, uu)::lcnl progean,  Centrad,

WwiD, (‘l’llrl\lll! 0., 100 wi, Denulson University. Dalily,
5-0 i, concert, leutun_u Central,

WiH, Waslingtan, D, C. 250 mi. White & Boyer Co.
"J*ueu, T:i0-10 pm, euncert adilress, lecture, Iastern,

WIK, 'ruh.do. @, 300 mi. Service Radio Eyuipment
Co. Duaily ex Sun, 8-4 pm, coucert, Mou, Wed, Fri,
7:30-0 pin, concert, lecture, pte. Sun, T80 pm,
ehurch servlce, coneert. Eastern

1,080 mi, “Elee, Equlplm-nt Co.

WIT, Erie, Penna.

Doily ex 8Sun, T:30 pm. haseball, markets, woather,
pollce reports, Mo, Wed, Fri, 8, DLediime stories:
8:15. coucert, lu.'ture Sutl, 7,45 pm, chureh sorviee,

Tastern, duflgl:t sav ing,
1?.. l\ewar N. 500 mi. Weatinghouse Elec, &
Daily ex .‘Sun. 15 m!uuk'u houxrly from 9
A '( I1 11 1’-1“ a0 pm; T-10:15 pm, Miscellaueous
program.  of ‘highly varied nature. . Sun, 3-10:15 pm,

mise. Lnsn.-rn da:mnhl. saving,
WI( Baltimore, Md. 500 mi. Jos, M. Zamoiski Co.
uu Thurs, Sat, 730940 pm,  Eastérn, deylight
500 mi. Okla-

'WKY, nl;}klnl'mtml City, Okla, 485 also,
homin Radip Shop.  (Daily Oklphoman.) Dally, 12 m,
wenther; 7-7:30 pm, baseball, specials; 8:30-0:80, con-
Een-: n!.{: weathor, news. Sun, 3eu0-430 pm, coneert.

ente

WLEB, Minneagolis, Minn,  Unly, of Minn, 100 mi.
Irally cx Sun, 12-12:%0 pn. T:30-7:50, Central,

WLK, Indlanapolls, Ind, 800 mi, ¥, F. Hamillon.

Dally ex S, 11-11:80 am,
0

(Tudianapolls News. )
musle, weal music; 2-2:30, muslc]

T 18-

HE ‘.lu \\untlur. Tues, Thurs;
Eu

iveat 10, weather,  Ceniral,

wedther: 20,
N. Y, sfocks: 2-8, musie,  Central,
WME, " Yuungstown, 00 mb.  Columblac Radio Co.
|

WMH, C].uruumll 0, Precislon

musle; §, D'l:L'LIIi!!
0-10 pm, Special, Sun, 2-1 pm, church sgerv-
WLW, Cinclunati, 0. 2,000 mi Cro!h]v Mfg. Co. Daily
X bun 1 pm, market letter; 1:30
WMA, Andersoi, Ind. 25 mi,  Arrow Radio Lab. Mo,
\r:l F‘r! 7:i0-8: Dnm concert, news, elo. Central,
I}tm,r\"ed Fri, Sat, 8:30-9:45 pm, concert, nddress
el 1
485 also, 1,000 mi.

Equipment Co. Daily ex *%un, 11 am and 4 pmn, weath-
er, markets. Mop, Wed, Sat, 8:15-10, cuncert, Iéeture,

vaudeville, news, Central,
WMU, Washingten, D, ©. 100 mi. Doubleday-FHill,
Eles, Co. Dally, 4:80-6 dn concert,  buseball,

84 pm t-mm.-rl
i

}I: ﬁy N, X,
Fm; . at. R-8:80 pm,
nstern, daylight &
WOGC, Davenpor,
of Chiropractie.
weather, con

Co.
musie, ellleﬂ.nhm\cl.{.

A0 mi. Palmer Schuodl
, 12-12:15 pm, markets,
: @:0-4, leeture: 5:456-0 and 7-3, ¢on-
cerl, Hat, 110, business review, Sun, 9-10 @m and
5:30-0 pm, & .-n:rl concert.  Central.
WOE, Akron, 0 |.
Mon, Wud. Fri. ?-
Sun, 10-12 wm, claunh m_rm-e
WOH, Indiusaoplis, Tud. 1,000 mi.

Bucheye Radiv Service Co,
pin, eomcerl, uews, lecture.
Euster

Elnnﬂelct Elec. Co,

(Indianapolis Star.) Dally ex Bun, 10-11 am, musie;
10:156, financial, markets; 1-2 pm, musie; 1:20, mar-
Iu-u' 4-5 pm, musie; 4 la. poller notes; 4:0560, baseball,
Mon, Wed, Sat, 5:80-10 pm, Concert. Central,

I, Ames, Ta. 300 mi. lown Stule Quollege. Daily,
G0 am, 12:40 pm, wenther. Central

WOIK, Pins Blnﬂ'. Ark, 1,000 mi, Arkmaw Light and
Power Co. Daily, 7:40 pm, baseball, markets. wealber,
news.  Tues, e, B-0180 pn, concert. Sun, 11 am nm.l
7:45 pm, cbureh secyics,  Central.

WoQ, Iansas (.ily. Mo. 485 alse. 300 ml. Western
Radlo Co. D ex Bun, every half hour 0:30-1715
pm, markets; 11:30 am, 2 pm, 7:30, warkets, wenther
rand conditions; 7 :45-0, uunecrt vauderille, Sun, 1
pm, chureh service.  Central.

WOR, Newarl, N. J, 150 ml. L. Bamberger & Co.
illy ex Sun. 20 minutes on Lalf bour from 10550
wm (o 6:30 pin, miseellaneous, Eastern, doylight ssy-

in
wof Richmond, Ind. 485 only. 300 mi. Richmond Pa]-

Iadium, Daily® ez Sun, 12-12:16 pm, marlets; 4-5,
conwrt mews, markets; 6:30 pm, coneert, bews, waith-
lecture.  Centrul

WPA Fort Worth, Tex. 485 also. .Jnu mi, Fort Worth
I{LmuL Daily e Sumn, 11 a0t am, 2:40 3 pm, G-46:15,
T:15-T:10: 8-0:30, Sun, §-8:00 pm, 6.0, Central,

WPE, Kansas City, Mo, 0 mi, Central Hadlo Co.
Mo, Fri, Sun, 7:45 pm, concert, Sun, 8:16 pu, ser-
mounette,  Dally, Central,

nfternaon,

WFJ, Philadelphia, Pa, 30
Daily ex Sun, 2:40 pm, 8:30, sports, news, Sum, 10:45-
12 noon, T:45- B 180 pm, chun I serviee. Eastern.

WPM, Washington, 1, €, 200 mi. Thos, J, Willlams,
Tie, (Washington Daily News.) Daily ex Sun, 12330
pm, news. Moo, 8 pm, concert, Fastern

WPO, Memphis, Tenn. 200 mi, United l-.qnl]:nn.nl. Co.
(News-Seimitar.) Dally, 7-9 pm, concert, news. Cen-

tral,

WRK, Hamilton, 0. 1,000 mi. Doron Bros, Elee. Co.
Mon, Wed, Sat, 8:30-10:90 pm, concert, news. Tri,
7:30-9:30, concert. Sun, 10:45 am and 7:0 pm,

chureh service,  Central,

WRL, -*c!!omulady. N. Y. 800 mi, TUnion ~College,

Sun, 7:80 pm, sncred concert, speeches, eto, Irregular

mistellanpous weekday Drogram. Bastern,

Urbana, I, 410 also, 200 rl. Univ, of I,
Thurs, §:80-8:55 pm, 9:05 on, news, conceri, leefure.
Special concerts lrmsu.lar. sutral

WRP, Camden, N. J, 200 ml Federal Inst, of Radio
'I;eleu. EDng.lr [ dSaﬁ hmd ﬁlun 10-10:45 pm, instruc-
tlon, _Eastern, daylight saving,

WHR, Dallas, Tex afs also. 200 mi, City of Dallss.
Dally ex Sun, 1" 12:80 pm, westher; 3- sl buseball,
muvkets, unews; 7-7:15, ]lnlim ﬁu\\-s - J.

baseball Sscotes,
ml. St Josepl’s College,

music.

Sun, 11 am, church service; 7-8 1m. police news,
clinrch serviee, Contral,
, Tarrytown, N, Y. 1,600 ml Tarrytown Radio

Thurs, Sat, 10:05 pm,
Eastern, daylight saving.
also. 1,000 mi,  Atlautn Jour-

comeert. for Induostrial

Research Lab, S,
10:80 am, 2 pm, 10:05,

WSE, Atlanta, Gr, 455
nal. Dally ex Sun, 12-1 pm,
employees; 2:30, wentlier, markeis; 4-4:3 theater
cotieert; 41 180, markets: 5-8, bascball, markets, music,
bedtime stories; 7-8, eopeert, ete,; 10:45-11:15, miusie,
Sun, 11 am 5 pm, chureh service,  Gentral,

WSN, Norfol, Va, 100 mi. Shipowners ‘R.mliu Service
Im_. Mon, Wed, Sat, 8:15-9:30 pm, copcert, Eest-

st Trle, Pa, 75 mi FErle Radlo Co. Tues, Thurms,

Snt‘ 10-10:56 pm, news, cancert, lecture, Sunm, 13:16-
1:30 pm, sermon, Eastern nfll.:ht Eaving,

WSY, ]rminghnm. Als, 150 mi, Alabams Power Co,
Daily ex Sun, 20 pm, mn.rimls. stocks; 8, gconcert,
Sun, 8 pm, chapel. Central.

WTG, Mauhatten, Kan, 485 only. 76 ml. Kan, State

rl. College. Daily ex Bun, 3:5% am, weather (code).

Centeal
WTK, 200 ml, Parls Radio Elee. Co. Dally
ex Sun, 10 am to § pm, 7-11 pm, miscellznvons,

Sun, 11 am to 8 pm, L‘mlrni

WTP, .Bay Cll}‘ Mlieh. 75 mi. Ra-Do Corp. Dally ex
Sun, 1-2 pm, 6:30-T:30, 10- 11 coneert, bareball,
matkets, Sun, 1-3 pm, 8:30-7:30, §-10. s nateri.

WWI, Dearborn, Mich. 300 mi. H‘ord Motor Co. Wed,
10-11 pm. Mastern.

WWI, Detroft, Mhh. 485 also. 1,000 mi, Detrolt Newa,
Dally e Sun, 9:30-10:80 am, hins to housewives,
ooteert, wm:lu.u 1058,

time signals; 12:05-12:45 pu,
coneerts 8:90-4:16, morkets, westher! G-0, uews, bases
ball, W vvir. of July 10 and every i:tllt‘l week, 77-8:30 pm,
concert, lecture, Fill in <10 pin, concert,
Iecture,  Sun, July 8wl 080 am-2:00 pm,
chureh services and special; 4-6 pm, speclal, Sun, 1l
i wk, 2-4 pm, special B-10, ehur"h garvices and
specinl.  Eastern.

WWX, Washington, D, C. 1180 only, @00 mi. Fost
Ofee Dept. Dafly ex Sun, 10 am, weather; 10:30,
milﬂmw‘ 5 pm, 7:30, 8 marketa; #:50, weather, East-

WWI New York, N, Y. 200 ml  John Wanumaker,
Dailly ex Sumy, 1:40-2 pm, 2:40-3, 3:40-4, 4:40-§,
10:190-12 m!:lnlnllt coneerk Eastern,

a¥YN. \\u!lnil ulon, 1, C 1“«1:11}. Nat'l Badlo Inst.
Digfly, G 40 pm, instructlon, "

BARUED-HI sviliie, !l:.v. 400 gnly, 200 mi. Darrell A,
Downard, Mon, Wed, 8 pm, polige news, concert,
Cantral.

RECEIVING RECORDS?
SEND THEM IN—

The comyplete list of recelving record hold-
ors, appears only once each month, The
next eomplete list will appear in the Sep-
tember 23 i=gue of RADIO DIGEST. The
last compléte list appeared August 19,
Amateurs who have beaten old records or
made new ones will have their names listed
each weak. Makers of new records or ama-
teurs who have Lroken old records during
the past week are:

Station, Miles Record and by Whom Heard.

DN4—1,010—0. E. Frazler, Watts, Cal,
KFAF—S850—B, J. Jelinek, Dousman, Wis.
KLZ—J, #40—H. 8, Rahiser, Pittsburgh,

KQW—-! BOU—-C. Conrad, Logansport, Ind.
KS8D—1,4756—T, Cruthers, Oneida, N. Y.
Kl'Y—GuU—W D, Newcomb, Socorro, N.

M.
NOF—1,000—W. P, Bear, Fairfax, Mo.
WAAJ—1,460—C. E. Johnson, Chetek, Wis.
WAAP—1,500—A, C. Rogers, Jacksonville,

Fla.
WﬁAS.—?anw—H. B. Wellsvilie,

WAAW—660—G: K, McKee, Cincinnati, 0.
WAAX—G60—D. R. Bartsch, Galena, TI1,
WAIX—115—H, 5. Rahiser, Pilttsburgh,

]:t
WEAE—1.000—R. Slegel, Lawrence, .'l\rl‘a.sws.1
W‘};!AG—EISO—F. 8, Cates, Jacksonvillg,
a,
WBAP—T76—J. H, Gelger, Galena, T1l,
WBAQ—475—C. Revelle, Kan=sas City, Mo,
WBAV—135—D, R. Bartsch, Galena, Ill,
WEBM—740—T". F, Simms, Petersburg, Va.
WOCAY—12 D. R. Bartsch, Galena, Il
WOK—510—E. G. Waste, Spooner, Wis,
WON—1,380—C, N. Schwab, Grinnell, Ta.
WDAF—1,200—F, S, Cates, Jacksonville,

Fia.
W{\;x P—1,160—F. 8. Cates, Jacksonville,
WDAY—960—L, ¥. Krampant, Medina,

N -
WDAW—885—C. N. Schwab, Grinnell, Ia,
WDhL—450—F, F. 8imms, Petershurg, Va.
WEAS—400—W, H. Petit, Cincinnati, O,
WEAV—730—R. J. Hanks, Dallas, Tex,
WEAY—366—D. Anﬂerson Norman, Okla,
WEAA—§10—C, Schwab, Grinnell, Ta.
WE‘AD—‘-’EO—-IL A.nderson. orman, Okla,

WEFAT—280—C. N. Schwab, Grinnell, Ta.
W%‘&-—_&O——H. J, Hanks, Dallas, Tex.

Higgins,

WGEAQ—50—H., 8. Rahiser, Pittsburgh,
Pa.

WGEAU—3R01—R, U, Waite, Vineland, N. J.

WGER—910—C. N. Schwab, Grinnell, Ta.

WHA—1,800—F, 8. Cates, Jacksonville,

Fla,
W;Tl B—1,200—H. L. Moershfelder, Bulffalo,
WKN—1,150—R. U, Waite, Vineland, N. T.

WoC—1,100—J. Dawson, Gulf Port, Fla.
WOI—550—W. H, Petit, Cineinnati, O.

\\-‘m{—wa E. G. Waste, Spooner, Wis,

WO 2. R. Hocker, I‘eulnuok‘ Pa.

WOII—1,275—R. 1. Walte, Vineland, N. J.

WOZ—L060—F. 8. C Tates, Jacksonv llle'
IMa.

WEPE—900—1L, H. Krampant, Medina, N, ¥,

WSEB—1,700—H. * &, Culting, Bozeman,
Mont,

WSN—450—1, H. Krampant, Medina, N. Y.

WSY—810—C, N, Schwab, Grinnell, Ia.

2XB—290—L. H., Krampant, Medina, N, Y.

GARU—100—W. H. Petit, Cincinnati, O.

Vacuum Tube Current Flow

Changing the number of cells in the
B battery of a vacuum tube circuit bat-
tery changes the positive potential of the
plate of the tube. If the positive poten-
tial on the plate became greater it would
have a greater attraction for the flying
electror 8 in the tube and hence in a given
time mure electrons would arrive at the
plate and be pumped around the circuit
by the battery, An increased flow of elec-
trons means an inecreased current. In
the same way a decreased potential on the
plate would cause a smaller current to
flow. This change in current with a
change in potential does not follow Ohm's
law. That is, doubling the potential does
not double the current as it does in a
wholly metallic eircuit,

A current flows in the tube hecause
the filarnent emits electrons, The elec-
trons pass from the filament to the plate
and grid., Neither the plate nor grid can
emit electrons as the former are not
heated, This means that the elecirons
can pass only one way through the tube.
This is exactly what the galena crystal
does. A vacuum tube with only a fila-
ment and a plate (grid connected to the
plate or not built in the tube) may be
used as a detector in place of the galena
crystal, Such a tube may also be used as
a rectifier of alternating eurrents because
ri} allows current to pass only in one direc-

on.

State, City, Call
Alabamas
Birmingham, WIAG, WEBY
Moblle, WEAP
Montgomery, WGH,
WEAN
Arizona:
Phoenix, KDYW, KFAD
Tucson, KDZA

Arkansas:

Fort Smith, WCAC

Little Rock,r WCAYV,
WEAX, WSV

Pine Bluff, WOK

Califormia:

Altadena, KGO

Bakersfield, KDZEBE, KYI

Berkeley, KQI, KRE

El Monte, KUY

IKureka, KNI

Fresno, KDZH, KEMJ

Glendale, KFAC

Gridley, KI'U

Hanford, KFBD

Hollywood, EFAR, KGC

Long Beach, K88

Los Altos, KLP

Los Angeles. KDZD,
KEDZF, KDZP, KET,

KJC, KJIs, KNN,

KENR, RNV, KNX, KOG,

KON, KQL KIS, KWH,

KXS, KYJ, KZI
Modesto, KOQ. KXD
Monterey, KL

D.J.kl.lnd KLS, KLX KZM,

KZ
Paqadena. EDYR, ELB
Pomona, KGF
Reedley, IIMC E
Redwood City, KDYN
Sacramento, KFBE, KVQ
Sian Dl-::,,u. I\D]’T K'DYM,
K KFBEC, KYF
San I'mneiaco. AG1, KDN,
KDZG, KDZW, KDZX,
KP0O, KSL, KUO
Salq .{I:ose I\F.AQ

San Luis Dbt'spo KFBE
Santa Ana, KFAW
Stockton, KJQ, KWG
Sunnyvale, KJJ

Venice, KFAV
Colorado:

Boulder, KTAJ

Colorado Springs, KHD
Denver, XY,

U, KLZ, KOA'

Hartford, WDAIL

New Haven, WCI, WGAH

Delawars:

Wilmington, WHAY

Distriet of Columbia:

Washington, WDM,
WEAS, WHAQ, “WIL
“'IAY, WJH, WML,
WE wwx. AN

3 r!na 2
Jacksonville, WCAN,
WDAL

Miami, WFAW, WYAZ

Pensacola, WGAN

Tampa WDAE, WEAT,
WHAW

West Palm Beach, WEAH

Georgla:

Atlanta, WAAS, WDAW,
WSE, 4CD

College Park, WDAJ

Fort Smith, WGAR
Savannah, WGAY, WHAO
Idaho:

Boise, KFAT, KFBJ
Lewlston, KFBA

Moscow, KFAN

Illinois:

Chicago, EKYW, WAAF,
WEU, WDAP, WGAS,
WG L‘ WJAZ

Deca:ur WEAO, WCAP,
WHA

Xy
Peoria, WBAR, WFAP,
‘WIAN

Quincy, WCAW, WCAZ

Rockford, WIARB, WJAM

Springfield, WDAC

Tuscola, Z

Urbana, WRM

Indiana:

Anderson, WMA .

Fort Wayne, WFAS

Huntington, WHAY

Indianapolis, WLEK, WOH

Marion, W1 AQ

Richmond, WOZ

South Bend, WBAQ, WGAZ

Terre Haute, WIEAC

West Lafayette, WBAA

Iowa:

Ames, WOI

Burlington, WIAS

Cedar Rapids, WJAM,
WEKAA

Centerville, WDAX
Davenport, WHAI, WoOC
Des Moines, WGF

Fort Dodge, WEAB
Towa City, WHAA

Le Mars, WIATL

Newton, WIAH
Shenandoah, WGATJ
Sioux City, WEAU, WHARE
Vinton, WIAR

Waterlao, WEAZ, WHAC
Eansag:

Anthony, WBL

Atwood, WEAD
Eldorado, WAH
Bmporia, WAAZ
Independence, WFAY
Lindsborg, WDAD
Manhattan, WT'G

Salina, WFAD

Topeka, WJIAQ

State, City, Call
Wichita, WAAP,
WEY, WHAN

Kentucky:
Lo‘t}iisville. WHAS, WEAG,

AR

Paducah, WIAR

Lounisiana:

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

Shreveport, WAAG,
WDAN, WGAQ

Maine:

Auburn, WMB

Portland, WJAL

Sanford, WFAR

Maryland:

Ba‘l‘flmcort'. WCAO, WHAT,

WEAH,

Massachusetts:

Boston, WAAJ, WFAU

Holyoke, WIHAX

Medford Hill=ide, WGI

New Bedtford, WDA

Springfield, WBEZ, W’I.A_P

Worcester, WCN, WDAS,
WDA’

Michigan:

Bay Ciwy, WTP

Dearborn, WWI

Detruit. KOP, WCX, WWJ
fast Lansing, WH W

WEAA'

Lansing. WHATL

Saginaw, WIAW

Minnesota:

Duluth, WJAP

Hutehinson, WFAN

I'lint,

Minneapolis, WAATL,
WBAD, WBAH, WCAS,
WCE, WLB

No‘rthneld. WCAL
St. Cloud, WFAM
St. Paul, WAAH

Migsissippi:
Corinth, WHATD
Missonriz
Brentwood, WFAK
Cameron, WIFAQ
Columbia, WAAN
Jefferson City, WOS
Joplin, WHAH, WJAC
Kunsas City, WDAF,
WHE, WOQ, WPE
'\[msh.ﬂl W. AJT

St, Joseph, WEAK

5t. Louis, KS5D, WAARE,
WCEK, WEB, WEW

Springfield, WIAI

Tarkio, WIAT

Montana:

Butte, KFAP, KFBF

Great Falls, KDYS

Havre, KF'BEB

Nebraska:

Lincoln, WCAJ, WFAYV,
WG-&T \\IAX WJAB

WEAC
Norfolk, WIAG
Omaha, WAAW.

WOU, WO
Rushvma. WL‘AV
Nevada:

Reno, KDZK, KFAS, KOJ
New pehire:

Berlin, WEAQ

New Jersey:

Atlantic City, WHAR
Camden, WREP

Deal Beach, 2XJ

Jersey City, WAAT
Moorestown, WBAF
Newark, WAAM, WES,

WIX, WIZ, WOR, 2XAT
N. Plainfield, WEAM
Ocean City, WIAD
Paterson,

New Mexico:

Roswell, KNJ

State College, KEOB

New York:

Albany, WNJ

Binghamton,
WIAV

WIAK,

WFEFAX,

Brooklyn, WGAC

Buffalo, WGR, WWT

Canton, WCAD

Ithaca.. WEAT

Newburgh, WCAB

New York EDOW, WBAY,
WD WVP,

Poughkeepsie, WFAF

Rochester, WHAM,

Ridgewood, WHXN

Schenectady,

Syracuse, WBAB,
WFAB

Tarrytown, WRW
Troy, AZ

Utiea, WSL .
Waterford, WFAG
North Carolina:
Asheville, WEAT
Charlotte, WBT
North Dakota:

E%i'go WDAY, WKAT

Akron, WOE
Athens, WAAV
Canton, WWBE

Cincinnatj WAAD
w WIZ, WLW,

WHMEL

Cleveland, KDPM, WHE,
WIAX

Columbus, WBAV, WEAO

Dai{r‘ff' WAl, WFO,

J

Defiance, WCAQ
Fairfield, WL-2
Granville, WJD
Hamilton, WBATI, WRK
Lebanon, WIPG
Marietta, WRBAW
Norwood, WIAL

WRL
WDAI,

State, City, Call

Portsmouth, WDAB
Stockdale, WJAIX

Toledo, WBAJ, WHI,
WIK

Wooster, WGAU
Youngstown, WAAY, WMC
Zaneaville, WPL

Oklahoma:
Muskogee, WDAV

Oklahoma City, WKY,
BXT
Tulsa,

Yale,

WGEAR
WHAT

Oregon:
Astoria, KFBEM

Central Point,
Eugene, KDA]' KFAT
KI)P
Klamath Falls, KDYU
KFBH

Hood

Marsh

Portland,

.'Pe:ms

River,

field,
KD

ylvania:

KI'AY

YQ, KFAB,
KGG, KGN, KGW, KQY,

Allentown, WIAN
Bridgeport, WBAG
Brownwnl]e, WDAQ
Clearfield, Pl
Erie, WJT WSX
Harrishurg. WBAK
Lancaster, WGAL
MeKeesport, WIK

Phﬂadelph:a, WICAT,
WDAR,
WGL,

I,

WGAW,

WIP, W00

Pittsburgh, KDI{A, KQV.
WAAX, WCAE, WHAF

WIJAS

Villanova, WCAM
Wilkes-Barre, WBAX

Rhode

Island:

Cranston, WKAP
Edgewood, WEAG
East Providence, WKAD
Pawtucket, 10J,
Providence, 'WI:AN WIAR

Bouth

Carolina:

4‘

1XAD

Charleston, WFAZ
Orangeburg, WGAM

South
Rapid

Dakota:
City,

WCAT

Sioux Falls, WFAT
Yanlton, WAJU
Tennessee:

Memphis, WEKN, WFO

Nashvi]le WDAA

Tex

Amarillo. WDAG
Austin, WCM

Dallas,
WRR

El Pa

so, WDAH

WDAO, WITAA,

Fort Worth, WBAP, WPA

Galveston,
Houston,

BV,
WTK

Paris,

Utah:
Ogden
Salt

WFAL,

, KDZL
Lake

KDZV, KZN
Vermont:
ton, WCAX

Burlin
Vir
Narfol

H
k, WSN

City,

WHARB, WIAQC
WEAY,

WGAR

Fort Avthur, WCAH
Ban Antonio, WCAR,
WIAR
‘Waco, WJAD, WLAJT
Wichita Falls, WEAR

Richmond, WBAZ
Washingtons:
Aberdeen, KNT
Bellingham, KDZR
Centralia, ZN
Everett, KDZZ, KFBIL.

Lacey,

KGY

Fullman, KFAR

Seattle,

KDZE, KDZ

KDYL,

%(FC KHQ, EJR, KT\\"

. Spokane, KFZ, KOR

Tacoma, KFBG, KBG,
KMO
Wenatchee, KDZI, KZV
Yakima, KFV, KEQT
West Virginia:
Bluefield, WHAJ
Charleston, WAAO
Clarksburg, WHARK
Huntington, WAAR
Morgantown, WHD
‘Wisconsin:
Madison, WGAY, WHA
Mﬂwaukee. \VAAK
WCAY, WHAD, VV’L‘LO

Neena

h, "WIAT

Superior, WFAC

Waupaca,
ail:

Haw

WIAA

Honolulu, KDYX, KGU

Porto

Rico:

Ensenada, WGAD

CFA
Edmonton, CICA
Fort Frances, CIPC.
Halifax, CFCE, CICS
Hamilton, crOoC
Kitehener, CICF
London, CHCS, CJIGC,

CEQC -

Montreal, CFCF. CHYO,
CJIBC, CKAC, CKCS

Nelson, CJCB

Ottawa, CHXC

Regina, OKCK
St. John, CJCI, CI\CT’

Toronto, CFC A&' TG

CHCE, C CHVC,
CICD, C.TL,V CJSC
CKCE
Vancouver, CT‘CB. CFYC,
JTHCA, CEKQD
Winnipeg, CHCF cIea,
CINC, CKZC

Coupling Devices

The separation of the signals of one
broadeasting station from those of an-
other, is more readily accomplished by a
tuning device possessing a coupling ar-
tuning device
for single ecircuit
The different medifications of
a simple tuning coil or a variometer are

rangement than with &
having a single coil

Teceivers.

examples of the latter.

in

strength.

the

energy

Irom

It

A certain loss in signal strength accurs

transferring
primary coil to the secondary coil of a
loose coupler or vario-coupler.
question, therefore, which must be decided
by the amateur himself as to whether he
will choose a loose coupled receiving set
with better tuning gualities or & single coil
set with a slight increase in signal

the

Is &


www.americanradiohistory.com

RADIO DIGEST ILLUSTRATED

T T

Iilustrated

TRADE-MARK
[ ‘Published by the Radio Digest Publishing Company, Inc.
123 West Madison Street
Telephone State 4844-4845
Chicago, Illincis
' E. C. RAYNER, Publisher
W ‘New York Office - - - -

‘Radio Digest

2126 Broadway

i Pe 55

' PUBLISHED WEEKLY

SUBSCRIPTION RATES
L A Y T $5.00 | ForelBm.....cvsecencnes $6.00
Single Coples, 10 Cents

Yol. 11 Chicago, Satnrday, September 2, 1922

Bringing Nations Close Together
Universal Use of Radio in the Next Decade

< HE POPULARITY of Radio is merely a start in the

p Tright direetion and the average person does not
realize its usefulness. It is quite possible and within

" yeach of the next decade to see a Radiophone in every
. home. It will be an especinl boon to persons living in
the conntry or small towns. The Radiophone will do as

. much toward placing community life in close communi-
eation as telegraphy, both wire and Radio, has done to

place the nations in close touch with each other.

Enthusiasm Abroad Is Unanimous
England's Activities Aid Manufacturers Here
OTIVITIES abroad stimulate trade to a great ex-

A tent in this country. Just because Great Britain
i# beginning to do a good business in Radio, the Eng-
lish colonies in the Pacific are expected to soon take up
the seience. This will be of great bemefit to the United
Btates,

The American manufacturers are closely watehing
these countries, believing there will be a large market
for apparatus. At t the American manufactured
goods are the best in'the world, and owing to experience
and factory equipment they will be in a position to com-
pote in price with the products of any other country.

| 'ft will not be so very long before the amateur in Amer-
ien will be able to relay his message to another person
in Paris, London or Sidney.

- Voice Culture for Broadcasting

Vocal Training Becomes Necessary for Transmission

ROADCASTING presents a new era in voice eulture.

At a not far distant date there will be schools of
instruction in the art of vocal training for mierophone
‘ artists. There arise new conditions and new ways to

use the voice to the best advantage in order that ex-
. pression may be brought out and registered properly in
L‘ the transmitting instrnment.

For a long fime we have been accustomed to hear the
yoiee on a phonograph in dramatie singing, monologue
and recitation without the assistance of gesture or
facial expression. When an artist now is called upon
to communicate a mood or thought by Radiophone he
begins to realize that an invisible audience demands
expression in quite a different way than that of the

honograph. Radio is fast beginning to be a great
?mtor in the development of a new art.

Influence of Amateur Relay Stations
Practical Development Comes from the Youth

HE ADVAN ENT of Radio has had consider-
A able aid from the amateur relay stations. Much of
the most important practical development work in
Radio has resulted from the activities of these relay
men and it is natural that the manufacturers of amatenr
and experimentsal apparatus should seek to please this
Iarge and ever-increasing class of Radioists,

Men in every walk of life all over the country are
already realizing that Radio is mo longer an isolated
realm of mysterious dots and dashes, into which none
but the initiated may venture, They know that Radio
is now approaching a commareial possibility. They are
interested in following the progress of this rapidly
advaneing art.

_ Moreover, their interests eover a broad range of wave
lengths in general use. They require a simple, efficient
receiver with a eonsiderable wave length.range.
Coineident with the rapid strides in Radiophony has
ome an increased nse of continuous wave transmitting
apparatus, both in amateur and commercial fields. The
need for receiving equipment particularly adapted for
the reception of continuous wave signals is therefore
emphasized.
.~ In a continunous wave receiver it is essential that the
‘number of tuning adjustments be reduced to a mini-
mum, since each adjustment is aecompanied by a
in the frequemey of a reeeived signal. The
Teceiver must be free external eapacity effeets
and the regenerative action must be stabilized so that
small chnnges of wave length will not necessitate read-
_ justment of the regenerative control.

~ The d of a regenerative receiver to include in
its range the amateur as well as longer wave lengths
% ﬂ to and inecluding 3,000 meters) is a difficult prob-
e Efforts in this direction ordinarily take the form
of loading eoils and large shunt capacities.
~ The entrance of the new fan into the field is accom-

jnied by much help from the relay amateurs, or
- '’ as they are nhm known. Manufacturers can
;mﬁ'h.’iﬂm from the experience of the ‘‘bugs,””

ny of whom have handled x key for over a decade.

Ye Ed Asks 'imself

Question—IWhat is the meaning of *‘natural period’’
or **natural wave length?"’

Answer.—The ‘‘natural period’’ or ‘‘natural wave
length’’ of an antenna is the frequency of oseillation or
length of wave which will cause the antenna system alone
to oseillate iodieally. This natural wave length m
meters may said to be approximately four times the
overall length of the aerial in feet.

Question.—What is the meaning for the word *‘litsen-
draht?'’

Answer,—** Litzendraht '’ is a form of wire very much
used in Radio systems. It is composed of a large num-
ber of small insulated wires all stranded bunched to-
gether into one wire. The reason for the use of this
German word is to define the construction., Litzendraht
wire has low resistance to very Ligh frequeney currents
and is therefore extremely useful and efficient in Radio
windings.

Question.—Explain fully the use of the word ‘‘hetero-
d!p"ﬂf.” "

Answer.—** Heterodyne’' in the terminology of Radio
telegraphy is an audible beat. This heat is iniroduced as
a secondary Radio frequency oscillation in the receiving
eircuit, produces a beat of °‘‘difference’’ frequency
which is the difference between the received signal and
“fartificial”’ frequenmey. Dr, Fessenden imvented this
system.

Question.—In deseribing regenervative cirewits it is ous-
tomary to refer to the use of an expression called ** fead-
back’’ in such a circuit, What is the meaning of this
term?

Answer,—The inventor of the regenerative system
was Major E. H. Armstrong and during the war he was
generally nick-named ‘¢ Feed-Back Armstrong.’’ Aside
from this nick-name in connection with his invention a
definition of the espression ‘feed-back’’ may be said
to be the process of introducing the output of a tube
into the input of a tube for the purpose of bringing about
amplification in the rectifier tube.

Question—What are damped, C. W., and I. C. W.
waves?

Apswer—A C.W. wave in Radio telephony is a con-
tinuous wave, This use of the words continuous wave
is mot ambigunous.

An T.0.W. wave is continmous wave that is interrupted.
An interrupted continuous wave is an audible signal and
doos not need heterodyme.

Damped waves are those which die out, each oscilla-
tion's amplitude being smaller than the one preceding.
Generally damped waves are sent out by spark trans-
mitters,

Question.—IFhat is the means for distinguishing be-
tween broadedsting stations so that the operator of a re-
ceiving set may determine the location of the mignals re-
ceived?

Answer,—In obtaining a license from the Government
for operating a broadeasting station a eall signal must
be used. This call is composed of & number of letters
such as KDKA, representing Pittsburgh, and KYW,
representing Chieago. In aceordance with the rules of
the Government station transmitting broadeasting serv-
iee is obliged to give its eall letters in sending out such
service. This annonneement generally takes place with
the following expression:

““This is KYW broadeasting from — — ete.’’

After such broadeasting starts, however, this call is
not repeated, and unless the announcement is obtained
when the program starts it will be difficult to distinguish
between the two broadcasting stations. Some stations
are now repeating their calls at various intermissions in

the program,
Condensed

E By DIELECTRIC

How many autos have you seen equipped for Badio
reception? They are not so plentiful that the majority
of folks would let one pass without turning to rubber
at it. There are a good many more than most of us
realize, however. It’s a great aid in touring. If you've
sat behind the wheel dodging strays at nearly every
erossing, and trying to figure out the directional effect
of a loose coupled flivver, then you’ll appreciate a quiet
hour with yonr 2,000 ohms at the end of the day’s trip.
Buppose yon have your car filled with female broadcast-
ers, who never respect the requirement for a three-
minute infermission during an entire outing. Just tune
Jem out and get on 360 meters. Static will sound sweet
to your ears at such a time.

Speaking of static; it’s not only annoying, but seems
also to have intelligence. I was trying to get the re-
turns from the scrap between Leonard and Tendler the
other night thru statie—persistent, roaring statie!
Eaeh time Mr. White announced ‘“the men are spar-
ring for an opening,”’ Old Btatie kept quiet. Yet be-
fore he could tell ns where the blows were landing,
O. 8. was erashing in full blast. That didn’t just hap-
pen, did it?

Now what are we going to have? Have to guess for
a while becanse Hollis Mather is keeping it secret.
However, we learn he has eliminated the usual rectifiers
in some fashion. That’s a start, but when may we have
the rest of the informmtion? His set sounds qunite sim-
ple to manage with only one tuning control and a
“modulator.”” If Mr. Mather should send me ome
perhaps I'd pick up more gossip. '

RADIO INDI-GEST

e —pAneamYaricanradinhictanceagm e

They'd Probably Play “After the Rain"
(Special to RADIO INDI-GEST)
Perey Laking, Radio Station 8CU, wants to know
what would happen if someone should shout ‘‘Fire!”’
into a broadeaster.—E. G. Waste.

Why Barber Shops Need Sets

“Does Radio-broadecasting promote the growth of
hair?’?

A speetator, evidently impressed by the fine “‘erops’’
adorning the heads of members, put this question to
the chairman ot a meeting of Radio fans in Toronto a
few days ago. It was quite possible, he was informed,
that eleetric waves were responsible for promoting the

growth and not a single member at the meeting could
reeall a bald-headed operator.

Whereupon the meeting broke up as a result of all of
the more aged persons rushing home to elap on their
head-sets.

Fried Ham and Eggs, Fried Radio
At Muneie, Ind.,, bacon was fried by means of n
Radio eurrent. At last an explanation for that *'fry-
ing'’ noise!

Epilogue
It’s far from a thing of beauty, I know,
But for wonder, it hasn’t a mate—
I’'m speaking now of that little glass tube
With filament, grid and plate!

They cost like the devil, but still we buy;
We'll have them whate’er the rate,

Tor you can’t do mueh sans the little glass tube
With filament, grid and plate!

It puzzles vs all as to just how it works,
But knowledge will ecome if we wait,

And some day, perhaps, we’ll know all about
The filament, grid and plate!

Youll put yonr galena in a box,
And for money vour folks vou'll bait

Till they *“come through'' with sufficient jack
For a filament, grid and plate!

And when you have a tube in your set
You’ll turn down date after date,
For your only love, my lad, will be
A filament, grid and plate!

Of all the things that we don’'t like,
Our most particular hate
Is to burn out one of those doggone tubes
With filament, grid and plate!
—Detroit News.

Wifey Will Know All About "em

(—
Ay 1"

-

With the Ba.dioghonu in receptive mood, all the fam-

ily quarrels may be enjoyed by the neighbors without
putting ears to the walls or opening the windows.—
‘“Topies of the Day’’ Films.

A-Year-Or-So-Hence

Seene opens.

Sweet Voice from Station BOOH: ‘‘Say, you big
lummux, wadayamean by trying to pam off that tinfeil
jitney? Put in a regular coin and I’ll give you your
wave length!’’

~

Tune in on 485 Meters, Girls
People living in isolated places are greatly benefited
by the Radio weather reports. The girls now know
when it is going to be hot enough to wear their furs,

Sh! Don’t Tell the Prohibitionists

The most remarkable thing about the rapid spread of
Radiophones is that it has occurred without a law for-
bidding it.—Baltimore Sun. : .

em—
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Radio Telephony for Amateurs and Beginners

Part XII—Useful Information. Section II—Data and Tables
By Peter J. M. Clute

HILE 2 large humber of enthue

siasts are interested in Radio for

the entertainment and educational
value of the broadeasting service, yet the
average amateur eares more for the con-
structional details and theoretical func-
tioning of the receiving and transmitting
equipment thafh he does for the actual
signals he handles. Practical and helpful
information is required concerning the ap-
paratus with which the desired results
may be obtained.

In the succeeding paragraphs, it has
heen found advisable to bring together
i large amount of informative data that
may prove useful and valuable In the con-
gtruction, operation and understanding of
the workings of any set.

FPrequency and Wave Length Table

The length of a single wave may be
determined by dividing the velocity of the
eglectromagnetic wave by the frequency of
ascillation. If the frequency is high, the
wave length will be low, and viece versa.
Thus, if' the frequency of the oscillations
is 833,800 ecyeles per second, the wave
length will be 300,000,000 divided by 833,-
400, or 360 meters, where 300,000,000 is
the wveloeity of the waves In meters per
second. On the other hand, if the wave
length is known, the frequency may be
determined by simply dividing the velocity
of the electromagnetie waves by the
length of the wave.

The above discussion may be conve-
niently summed up In the equation:

W.L=v+{
where W.L. is wave length in meters,
v Is the veloeity of waves in meters pe
second and f is the frequency in ayeles
per second.

The followlng table enumerates some of
the commonly used wave lengths cor-
responding to various frequencies:

Wave Length Frequency

(meters) (cycles per sec.)
DO s wvma s e v s b s mean o S 000,000
s 4 Wyl b e, T e b e L D
200 i e T T Y s s
BO0 s b e s eansesr s 1,200,000
B0 i i e v ia e 1,000,000
N e Rt s bl A s e e | BB;300'|
R e e aes s penboaa e 800,000 |
b T LT 750,000 |
4500 S v sannnnartnvesemenarame 666,600
L I A A e A vy e 500,000
B0 Ciaaiitiii i eees e 3T0,000
R0 S A e vauacsasnenane 200,000

P 000 i waapnrsta o, 8 Ly o 4 A 150.000
G000 s R e R a1e x4 R BN E 100,000
T ey e e 47,600
<AL R e TR e 20,000
Condenser Capacity and Dielectriec

Constant

The maximum possible charge of a con-
denser depends upon its insulation and
the strength of the dielectric between its
plates to resist disruptive charge. The
strength of a dielectric is the measure of
its ability to resist puncture or leakage
discharges. The specific inductive ea-
pacity or dieleetmic constant of any ma-
terial is its ability to store up elec-
{rostatic charges as compared to air, at
normal pressure, taken as a standard.

A list of dielectric constants is given
below:

Dielectric

Substances Constant

Alr (normal PresSsure) .........es . LOODO

Alr (compressed) .....sesvvseawsh. LO04
5 E T DR T R ) g e et e 1)
e e e e v n i eia s s s uts nsis o 2eall
PADAT il T i wha s dsanves s+ § 1 Be000
Batd TUDDET (Uah s i wdivmsns ans s a0
AEDOTITER (5 3 nalei ipie sie s o' e Hiaieio wies ot i winy a0 0N
FRIDROT Lt osrexiiers ooy g Pemiss e L o000
Feotroletmm ..issesssasessssrerieeas 5100
BOOBWAE ¢ avalainei spa s ss ssssoissss Dabitl
BHEllfa0 et aaisioueissasssonieansa .ol
Common g1a88 ....eeessscvrerssass 83.000
Vuleanized fibre ......esesesesa:2. 000
BalBHEE 0 a i essmnsrenserasone s  BA0D
CROWNUEIARE Jyvrssvainyeasgenseas=s B9
o R e o ey (1T |
BTHCR R eata s o i 1ok a'a Sl aik s L B DR
Y L e e S S el £ 1
ERUNIOI . o oernn i oie diswets anv asin otio S ODY

Capacity depends upon the area of the
plates, upon the dielectric medium, and
upon the thickness of dielectric between
conducting surfaces. The capacity varies
directly as the area of the plates, directly
as the dielectric constant and inversely as
the distance between plates, This relation
is expressed by formula as:

KS

433.1416%d
where C is the capacity in farads, S is
the area of one plate in sguare centimeters,
d is the thickness In centimeters of
dielectric separating plates, and K is the
“‘dielectric constant.” Thus, a condenser
with a thin dielectrie, or a small spacing
between plates, has a larger capacity than
one having a thicker dielectrie, all other
conditions being equal.

Resistance of Wires and Specific
Resistances

The resistance of a given metallic con-
ductor depends not only upon the material
of which it is composed, but also upon
the dimensions of the conductor, For a

RS ——

wire of A given material under constant
conditions of temperature, etc, the re-
sistance is found to be directly propor-
tional to the length and inversely propor-
tional to the cross-sectional area. That is,
the longer a conductor is, the more its re-
sistance will be. Also, the smaller the
area of cross-section, the greater will be
the resistance of the econductor, Hence,
If 1'is the length in centimeters and S the
cross-sectional area in square centimeters,
the resistance R, in ohms, is given by
R=kl=+8§8

where k is a constant depending on the
nature of the material of which the wire
is made, and is called the “specific re-
sistance” of the material. If both 1 and 8
are equal to unity, the resistance is equal
to k. Thus, we may define the “specific
resistance” or “resistivity” of a material
as the resistance of a wire of the material
of which the length is one centimeter and
the eross-section is one square centimeter,

If the wire is exlindrical, or ecireular,
;md of radius r, the resistance is given
by

Re=lkl-+ (3.1416Xr%)
sinee the cross-sectional
(2.1416xr9),

The following table gives specific re-
sigtance at O°C, in millionths of an ohm
(microhms) of some pure metals, but it
must be borne in mind that a mere trace
of an impurity may very largely influence
the specific resistance, The specific re-
sistance also depends to a considerable
degree upon the state of the material as
to hardness, That is, as to whether it
has been annealed or not, and if so, under
what conditions the annealing has been

area is

.accomplished.

Specific Resistance
Material (Microhms)
3y e o e e M L
Copper (annealed) ....ceveevveeses L5T
Copper (hard-drawn) .....,.c..... 160
MMATE Fyra e R e e IR S TR T
S S P BT e e s s np BB
LRS! L avail §akdile s oida b sk o b s mikiew s (710

Phosphor Bronge ..:ss-sssissssvenas 586
13 a1 A R R e e s e e T
BIRHIINM v s s nb s e osivrianessrsyrs 10,98
s e T e e T
Liead ..... N e T e e
German BlIVer ....q:.aivissssssnsavnssiidr

In the following tabulation is given a
list of metals and their relative re-
sistivities and condnetivities, as eompared
with copper (annealed) as a standard:

Relative Relative
Material Resistivity Conduetivity
51 i ke A 0.923 108.30
Copper (annealed) 1.000 100.00
Copper (hard-

Arawn) caeseass, 12019 98.20
Aminum ..ueessqHETE 59.7h
ZIne s inaien't v aank S0l 27.80
Broags Wepiisessaen . 4502 2210
Phosphor Bronge.. §/.325 18.78 |
RXONF C0R e vis weaaws . 1G12T 16.31
Platinum ......... 6.505 14.39
Nickel ... conssrs To188 12,92
P R b T &
German Silver.... 13.312 7.51

Enameled Wire Data and Table

Enameled wire is made by alternately
coating and baking upon pure bare copper
wire a special grade of elastie enamel,
which builds upon the wire a film that
is smooth, glossy and free from lumps or
roughness, This enamel, being nonhygro-
scople, does not absorb moisture like cotton
or silk insulation. The enamel film com-
bines flexibility with toughness and uni-
form thickness and provides a permanent
coverling, withstanding temperatures
which would destroy any cotton or silk
covering. Enameled wire will stand a tem-
perature of 600 degrees without charring,
burning, or otherwise becoming materially
injured. This wire can be twisted into
almost any shape without damage to the
enamel insulation. It is fmpervious to the
action of ordinary solvents, weak acids or
alkalles, alcohol, mineral olls: and water,
and undergoes no chemical change under
extreme heat.

The dielectric strength of enameled wire
averages about 600 volts per mil of thick-
ness, or many times that of cotton.

The greatest advantage of enameled
wire over silk or cotton-covered wire is

| that, due to the difference in the thick-

ness of the insulation, many more turns
can be wound in a given space. A saving
in space up to 50 per cent can be readily
effected by the use of enameled wire.

0. Enamel Wire
B. & 8. Outside Turns Per
Gauge Diameter Linear Inch
r & RS A e R R 12
e ki et B TR adia s S 15
16 HE2R . sssassaeess 1D
18 N o by S B R
20 0333 o mom e 2 e 1
22 RDEOE L S sas e 37
24 AR Jiiininess 48
26 SR RNS  aeaeh d 58
28 VLR s g 3
Bl Srcvvdansmist B TD s L (s s Al
b I S R 1 | - T e b
34 BOB8G+ . oot Lo o SAD
36 D0DAD: Geidin g i en AT8
38 D040 Laaaeen., 232
‘a (AR SRR AR BN R ] 1003‘0 LA AR A R RN N EEN] 25{

Sizes of Grid Teak Units

The sensitiveness of operation of vacu-
um tubes designed for common usage is
greatly increased by Inserting a small
condenser ‘in multiple with a high re-
sistance in series in the grid circuit. The
character of grid control is dependent di-
rectly upon the bias potential maintained
upon the grid,. The necessary bias poten-
tial for wvaried conditions of use may be
obtained either by tapping one terminal
of the grid circuit from a fixed resistance
in series with the filament rtheostat,
through which fllamenl current flows, or
by employing a “grid leak" connected
across the “grid condenser” or hetween
the grid and the filament.

Experience has shown that the use of
the "“grid Ileak" is the more practical
method of contrelling the grid potential.
The function of the grid leak is to pre-
sent a leakage path across the grid con-
denser so that the potential of the grid in
respect to a términal of the filameént may
be kept at some desired value. The poten-
tial held on ‘the grid is calculated by
Ohm’s law and is, therefore, equal to the
product of the grid current and the grid
resistance.

The value of grid leak unit to be used
for any particular amateur receiver de-
pends upon the design of the apparatus,
the type of antenna-ground system, grid
condenser, and other minor factors. The
value of grid condenser capacity general-
ly used fs .00025 mfd. with a grid leak
unit of 1 megohm. The best values to be
used vary somewhat with different vacu-
um tubes. If the grid leak resistance
is excessively high, slow leakage will oc-
cur, causing a sputtering (gas engine ex-
haust) sound in the phones. On the other
hand, too low a resistance will result in
too rapid a leakage, causing a weak signal,
inasmuch as the negative grid potential
cannot accumulate to full value for each
wave.

Liifferent detector and amplifier cir-
cuits require grid leaks of different values.
Likewisa, the proper capacity for the grid
condenser should be determined by ex-
perimenting with wvalues -between ,0002
and .0004 mfd.

The grid leak unit which gives proper
bias potential on the grid exists between
0.6 and 3 megohms. Various values may
be cobtained by using three umits of about
0.6, 1 and 2 megohms respectively. With

these units, the experimenter may obtain |

a number of walues by connecting the
units singly in series, in multiple or in
series-multiple, thus having a range be-
tween 0.5 and 3.5 megohms,

Inductance of Single :I'-airer Round Coils

If a wire, through which a current is
flowing, is coiled, each turn of the coil
will have a magnetic- field around it.
Thus, the total field strength is increased
for the same wvalue of current, inasmuch

| as the fields due to each turn of wire add

to each other., Hence, by coiling a given
length of wire, its inductance is Increased.
Therefore, it can be stated, that the more
turns there are wound in a given space,
the greater will bé the inductance. In
Radio work, the main object of coillng is
to get the necessary length of wire in a
reasonably small space where it can be
easily handled and adjusted,

The inductance of any single Ilayer
round coil (solenoid) may be computed
from the formula

JIMB X RIXNTKEK

1

the inductance of the coil in
R the radius of the coil in
N the number of turns of
wire, 1 the equivalent length of coil in
centimeters, and K is a varlable depend-
ing upon the walue of the ratio of the
length of coil to its diameter.

“ALL-AMERICAN"’

Amplifying Transformers
Two years of successful uee all over the
world guarantees permanent satisfaction,
Radio and Audio Frequeney.

SEND FOR CIRCULARS
RAULAND MANUFACTURING CO.
35 South Dearborn Street Chicago

Where L is
centimeters,
centimeters,

All Parts for the

ARMSTRONG

Super - Regenerative

CIRCUIT

Send for Circular

Prices Reasonable

Kramer Radio Company
4713 Sherldan Rd., Chicago, Il
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The table below gives the wvalues of
K for warious values of the ratio of
1 =~ D, where 1 is the length and D the
diameter of the tube, both in the same
unit, as centimeters:

Ratio of—

I+~D K

L o R T s
DeE0 vieisalivmane dnere e OrO089
0351 cheierewn o dsaws ol s Didg o0
D20 i i rasrinpes LB20D
0:25 v e eesdninsnees NONNE
I | R AR B s, ST
0 DG e o va i g alrac o AL BADE
DO s e e m s (LRI B Y
A0 i snsiomrrnnrae (RITHTH
iU diensavwatensaness OIGSEE
LB casvchsaesniiiess (DERL
A i SR a e i e 0 UDERE
B0 258 e snlelvny s OL42DR
4.00 o 3T Balchinlaiaie ok B B OA

5.00 vus 03188
The inductance, L, caleulated from the
above formula, may be reduced to micro-
henries by simply dividing the inductance
in centimeters by 1,000, This is devived
from the fact that 1,000 centimeters agual
one microhenry, Again, 1,000 microhen-
ries equal one nillihenry.
Calculation of Natural Wave Length
of Aerials

The mnatural, or Tundamental, waye
length obtained with any aerial 6r cur-
cuit without the introduction of other

elemenis may be calculated from the fal-
lowing formula:

3,048
where W. L. is the wave length in met-
ers, and 1 is the total length in feet of
antenna, lead-in and ground wires,

In the accompanying table, there lhave
been tabulated a few values of funda-
mental wave lengths, as computed from
the above formula:

1 W.L.
(feet) (meters)
v TR W By 2 L
R T T T SO T |1
B cisssinsanvispnsaivs Lok
O e T ene e s s ae TR
136 el iinnrinsivareincs LE
5 7] R N e L
 Fr e W T o o ol o i
s e T | |~
A s i e a7 309

With any of the above aerial systems,
it would be necessary to add extra In-
ductance in the circuit, if it iz desirad
to receive on a wave length of 360 meters.

WHY TAKE A CHANCE?
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Spider Web Coils Make Efficient Set

COMPLETE LAYOUT AND HOOK-UP

Windings Proper Shape

As T have seen nothing in your mag-
azine, which I have been taking from the
beginning, about spider web coils, 1 will
describe the outfit I am now using and
which seems to be equal’ to or superior
to anything on the market today. While
I was perfectly able to buy a complete

I
|
b
1
I

.
_‘3

|
r

|
\
:L i
&

z

WORKSHOP KINKS?
EARN A DOLLAR—

HERE are many little kinks
worked out at home that would
aid yvour fellow Radio worker if
he only knew about them. There are
new hook-ups, new ways of making
parts and varlous unique ways of op-
erating sets that are discovered every
day. RADIO DIGEST is very much in-
terested in securing such material
Send them in with full details, includ-
Ing =tamped envelope so rejected copy
may be returned. The work must be
entirely original, not copled.
RADIO KINKS DEPARTMENT,
RADIO DIGEST,
123 West Madison St., Chicago, IIL

outfit, when T hecame interested in Radio
garly in the summer, 1 prefered to build
my own, during odd moments of my spare
time: and thereby become Dbetter 3ac-
quainted with the subject. I first started
with a loose coupler and I made a goo:'l1
one. With it 1 ‘was able to hear i;!hlcugm
and Detroit and a few other stations on
a orystal detector. 1 then added a vac-
uum tube and the results were much bet-
ter. I then made me a small vario-|
goupler, putting one coil In the grid elr- |
‘enit and the other in the plate elrcuit. |
This was n declded Improvement and the
amplification was such that wunder thel
best condtions I was able to hear when
standing fifteen feet away from the
phones. This elreult will greatly pleas_se
anyone that is using the simple plain
elrenit with his loose coupler and vacuum
tube.

I was not satisfied, however, and the
next improvement was to put in a set of
honeycomb coils. The music came much
better and more natural on these and the
tuning was much sharper so that I was
able to tune In many more stations. I
next experimented with the spider web
cofls, I first used the regular winding
on a form with a 2-inch center and tap-
ering blades. This was not any better.
1 then tried the method of winding the
wire around two blades at a time hut]
found this difficult to wind so as to keep
the wire In place, and I did not gel any
improvement. 1 then sawed out a 2-inch
round piece from some one-gquarter inch
panel stock. In the edge of this 1 bored
43 small holes and inserted in these holes
short lengths of round wooden applica-
tors, such as can be had from almost any
doctor or medical supply house. 1 made
three of these, On the one I wound &0
feet of No. 22 8, C. C. wire, taking off a tap
at 15, 30, 40, 60 and 60 feet. This was
for the primary coil, For the secondary
1 used No. 28 8. C. C. wire and used 90 feat,
tapping It at 15, 30, 45, and every 10 feet
thereafter. For the tickler 1 used the
same size wire as for the secondary,
but only put on &0 feet, tapping it at 15,
30, 40, 60 and 60 feet. The winding is
important as the wire goes in and oult,
taking two pegs at a time, and must be |
watched very closely or a mistake will be |
made. If it is wound evenly and cor-|
rectly the result will be a flat coil that |
will look llke a piece of crochet work.

To use these in the honeycomb mount-
ings 1 simply tacked a small woodeén arm
on the side of the wooden core of the
eoil and cut a round peg-like end to slip
into the socket on the honeyveomb mount-
Ing. The first end of the wire was simply
placed over the end and js held in place
swhen the plug is inserted. 1 then took a
small pilece of wire about 6 inches long
and on one end of it 1 fastened a small
metal paper clip. The free end of the
wire was slipped In the glit In the pro-
Jecting arm of the honeveomb mounting
and the paper clip was put onto the dif-
ferent taps to see where the reception
was the best.

My aerial consists of two ribbons taken
from the field windingas of a couple of
Ford magnetos and is about 150 feet long.
1 am getting best results by using 15 feet
of primary, 45 feet of secondary and 30
feet of tickier. The extra wire does not
seem to aet in any appreciable way as a
ohoke and will enable one to tune up in
‘the peighborhood of 1,000 meters. This
. get will now bring in the music as loud
a5 most sels with a one-stage amplifier.
T am using simply a detector tube and
get Chiengo, Detroit, Milwaukee, St, Paul,

and suggestions of others as well as my

b
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I shall try and Improve the tuning by
making a small vernier condenser to
place in parallel with the secondary con-
denser and then 1 think I have reached
the limit without using a second tube.

This set has been the result of ideas

own and I am glad to pass it along to the
other fellows knowihg that anyone that
makes up a set in this way will be mare
than pleased. It is a simple matter to
fix up other mountings to use in place of
the honeycomb moufitings so that they
can be used in the,same way.

To tune the set adjust the primary
and secondary, setting them about an
inch and a quarter apart. Set the tickler
out about the same distance, then move
the dary cond r back and forth
until you hear the whislle of some one's
tubes. Then with the left hand on the
tickler and the right hand on the second-
ary condenser, adjust the two so that the
music or volee comes in loudest. If the
whistle continues while the tickler s
moved all the way out, use less tickler.
Then adjust the primary condenser which
should have been set at about 20 or 30
degrees, and the filament until the tuning
is at its best. To tune in some stations
it may be necessary to set the primary
a little further in or out and then start
tuning again. If the tickler falls to
tickle, reverse the leads and try again.—
J. R. Wilkinson, M. D.,, Kankakee, II1

Homemade Spaghetti

Have you ever been In need of some use
for cambric tubing, spaghetti., and dis-
covered that there was none at hand? If
this happens to you at any time, just hunt
up a round shoestring used on ladies
shoes and you will find that this makes
good Insulation for small wire. Just
push the wire through the center.—Ver-
non D, Hagelin, Geneseo, Il

A Portable Aerial Support

The portable aerial support shown in
the illustration can be used on the roof
of a house qr in the camp. If the lower
ends of the pieces, 1 and 2, are closed the
support can be placed on the running
board of a ear. The aerial can be erected
in any open space by driving a stake In
the ground and spreading the pleces 1
and 2, These pieces are joined at 4. The
aerial may be drawn up by the rope 4

and attached to a stake, ear, cottage, tree
or other object. The aerial wire 5 can
he made as taut as desired by closing the
two parts 1 and The holding wire 6
is fastened to the stake 7. The lead-in
wire to the receiving set is 8. The ma-
terials required are two lengths of wood

a

inches square, one 5-inch bolt and nut,

Pittshurgh, Schenectady, St. Louis. Kansas
City and. Atlanta, Ga. besid b

a.n
this i{s about all |15 feet of rope and one hook.—B.

How to Make a Grid Leak

The person who assembles his own Ra-
dio set generally does so to save as
much money as possibre.
which he may save conslderable iz the
grid leak, which s relatively inexpensive
to make, or may cost nothing. It may
be made as fbllows: A small paper tube

One article on |

is rolled and a thread is run through it

ink. This I8 shown in Figure 1. The size
of the thread will, of course, determine the
capacity of the leak. Next slip two empty
cartridge shells on the ends, as shown in
Figure 2. These shells should fit tizhtly.

may be snapped into clips as shown in

F16.3.

Figure 3. Several of these cartridges
may be made with different sized thread
and changed as requlired, or if preferred
the thread may be merely caught under
the set screws which hold the grid con-
denser in place and used without the tube
at all—Albert BE. Jones. East Milton,
Mass.

Buzzer Test Box

When vusing a buzzer test the noise from
the buzzer itself is at times troublesome
and drowns out the sound In the phones.
One way to do away with this is to place
the buzzer in a elgar or similar box and
packing cotton all around it. The box is
suspended from the table on which the set
is placed by a few rubber bands, The erys-
tal may now he adjusted without the Inter-
ference from the buzzer's own noise.

The thread should first be soaked In India |

This makes a grid leak cartridge which | 10 _one-half inch of the top.
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Static Removed with a
Solution of Salt Water

A recent thunderstorm caused conslder-
able static and if was difficult to hear
the concert from EKYW. My ear drums
were well tested. However, I received
the concert with less statie than we have
in winter, just a faint hiss. This is the
way I overcome the difficulty:

Take a glass of water and put a spoon-
ful of =alt in It. Take a tap off the lead
from the antenna just ashead of the

binding post on the set and connect it
0

with a brass plate 1 by inches in size.

Place the plate in the solution. From
the ground post just before it goes to
the set, tap on a very fine wire of copper
and place the other end in the glass.

By varying the distance between sub-
merged plate and wire you will find a
point where the static is overcome.—
Captain Wm. Avery, Chicago, IlL

Novel Crystal Detector

Secure a large fountaln pen cap and
two strips of sheet brass or copper one-
quarter inch wide and one-half inch
longer than the fountain pen cap. Insert
these strips on opposite sides of the cap
and bend the ends down. Take a lump of
galena and break it up into pleces about
the size of buck-shot and fill the cap with-
Fit a rub-
ber cork tightly in the cap and this will
retain the crystals and hold the brass
strips in place. Connect flexible wires to
the brass strips and connect in the cir-
cuit in the usual manner. It Is not nec-
essary to hunt for a sensitive spot as
some are always sure to be In contact.
For changing the adjustment just shake
lI.he detector.—0. F. Hawley, Sioux City,
a.

A Good Ground

A good ground conductor can be made
from the ribbon taken from the cofls of
the ignitlon wheel on a Ford car. There
are about fifteen coils on each whesl. One
coll of ribbon is ten feet long. The coil is
made of copper ribbon. Solder the lengths
together and bury the length in the
ground for about one foot. This will make
& better ground than a water pipe.—Joe
MeCormack, Gadsden, Ala.

RADIO SUPPLIES STORES
Radi Dici.ﬂd. e
TELEPHONE MAINTENANCE CO.
20 S. Wells St. Franklin 398
5206 W, Madison, Austin 7041, U2E @k
Laok for the TELMACO &ign

Distributors

FOR
DeForest Radio Sets
All Types

IMMEDIATE SHIPMENT

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

own set.

Write for Complete Price List

Special Discounts to Dealers

42 South Wabash Aven

Dept. R. D.

Chicago
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Simple Instructions for the Beginner

By Harry J. Marx

Radio Receiving Sets

ALL is here and with it many new

amateurs have joined the ranks of
the already immense army of fans
These beginners need explanations and
helps of the most extremely simple
nature,

The newecomers, as well as many other
amgafeurs whose pocketbooks limit the
extent of their equipment, are inter-
ested in erystal sets.

These will receive lotal hroadeasts
satisfactorily, BUT there are many

tricks of operation, of hook-ups and
design which mean the suecess or fail-

ure. Mr. Marx will from time to time,

ag in the following article, clear away

many points of doubt in this respect.
—Editor.

ATNO recelving sets for broadcasting
reception can be divided into two
classes under the headings of Crys-

tal Detectors and Vacuum Tube Detectors.
A few definite points or suggestions on
how to get the maximum resulis from
these sets will be of conslderable use to
the man who Is just taking up Radio this
Trall

It must be clearly understood that crys-
tal detectors in themselves have no ampli-
fving gqualities. For this reason it is
necessary that all losses be cut down to
a minimum. This polnt naturally re-
quires most consideration in erystal de-
tector sets rather than the tube sets, he-
cause the latter, if properly designed,
are capable of overcoming some of the
losses due to ineflicient connections and
construction, whereas, in the crystal re-
ceivers such losses cannol be muade up.

Numerous articles have described the
method of installing antennae. The
aerials are usually insulated at certain
points to avoid the leakage of e¢nergy to
the ground, An ingsulator may be ef-
ficient when installed but it does not nec-
essarily follow that its efficiency Is per-
manent forever more. Many are the pos-
sibilities of its losing its insulating yual-
ities entirely. As aerials are usually
erected on roofs of buildings they are
natorally in close preximity to the chim-
neys. It is therefore not unusual to find
after the set has been in operation Tor
a few weeks that the antenna wires, in-
sulators, et cetera, hive become eov-
ered with a thick coatlug of soot, dirt
and even grease, Rainfall may wash some
of this away, but very often then accum-
ulation is sufficient to account for & con-
siderable loss of energy, due to leakage
to the roof and from there to the ground.
This, then, is the first possible source of
trouble. The aerial should be periodically
inspected and kept clean,

~ Abont Crystals

Crystal detector sets use a varlety of
minerals for rectification ﬂmowm
galena erystal has been most iar.
The contact to the crystal Is made by
means of the point of a fine wire which

mineral crystal is never found to have
uniform sensitivity. Certain spots can
always be located where the best recep-
tion is obtainable. Dirt, dust, and grease
will collect on the surface of a crystal|
and are, therefore, destroyers of its sen-
sitivity.

On no account should the erystal ba:
touched with the fingers, or a micro-|
scropie layer of grease will be deposited |
on its surface and reduce its rectifying
properties. For this reason, crystal de- |
tectors are often enclosed in glass to pre- |
vent the collection of dust and to reduce |
the poasibility of the erystal surface be-|
ing touched.

It is not good practice fo rub the cat |
whiskeér point across the surface of the
erystal. . The best results are obtainable
by lifting the wire clear and touching the
different. spots until the proper adjust-
ment is located, Where the adjustment
Is accomplished by means of a universal
Joint, the entire surface of the crystal can
ba covered from point to point,

A good crystal will have numerous sen-
sitive points and should be treated care-
fully and delicately so that its uses and
advantages are available when reception |

more robust in substance. A pair of
these crystals should be chosen which
enable the maximum number of adjust-
ments to be made, The zincite crystals
should be formed with the projecting
joint to bear against or to be in contact
with the surface of the opposing orystal.

Naturally the copper pyrites should be
as flat as possible. When adjusted, the
pressure should be sufficient to hold them
together firmly but not very heavily as
It will have a tendency to crumbie the
delicate zincite. 1f the detection js not
found to be very sensitive, it may be im-
proved by carefully scraping away the
surface of both crystals, but attention
should be paid to the fact that neither
one of them should -be touched by the
hand.

Use of Carborundum

The carborundum crystal in the past
has had considerable more popularity than
at the present time. Carborundum is not
a natural mineral, but is formed artificlally
through heat in a speelal furnace. The
best form of earborundum contaet is by
means of a polished steel point. Phono-
graph needles are very practical for this|
purpose, The pressure should be wvery |
firm and the surface of the crystal and
the point must be cleaned carefully to
avoid dirt and grease.

If the steel point is found to be rusty

H.M. T dwne—
A%

worked,
training in the fundamentals

eral Electric Company.

ILL take the place of Peter J. M., Clute, beginning with
the next issue of RADIO DIGEST. The conclusion
of Mr. Clute’s splendid series of articles will leave a vacancy .
which only can be filled by such a writer as Mr. Towne. His
first article will tell the amateur the basis on which to make
the selection of the Radiophone receiver for his home. i
Mr. Towne is a man who has grown up with Radio. He '
had his first experiences with aerial and ground in the days
of the coherer and decoherer.
appreciate the difficulties under which a “bug” of that period ‘
The hard work necessary in order to keep the
signals coming in, however, had its reward, for excellent

Mr. Towne is now employed in the laboratories of the Gen-

Few of the fans of today .

of the science was obtained.

—Editor.

is desired. All erystals vary in thni
ampunt of pressure for best results?
some require but a-light resting of the
wire on their surface while others ne-
cessitate considerable pressure for con-
tact. Only considerable careful experi-
menting will enuble the amateur to get
the best result for the particular type of
crystal’ in his set.

d Zincite and Copper Pyrites

A crystal detector that is very gensi-
tive, if properly used, is the combination
of zincite and copper pyrites. Zinciie s
a reddish ecrystal which requires careful
handling, copper pyrites, however, are

it should be polished with fine emery
paper. The carborundum detector, how-
ever, iz as delicate as the galena and its
adjustment is much more permanent and
Is not easily jarred out of place, For
best results, two dry cells of about 4 volts
and a potentiometer are necessary so that
the potential applied to the ecrystal ean
be carvefully controlled.

It will be found that one adjustment of
the potentiometer will give the best re-
sults and for-this reason it is advisable |
lo fix the adjustment when this peint has |
beéen -found. 1t is advisable to keep a|
camel’'s hair brush on hand for the pur-

posa of brushing the crystal occasionally
to aveid the accomulation of dirt on its
surface.
Hints Regarding Wiring

Crystal detector clrcults are usually of
the type requiring a simple tuner made
up of a coil of wira, a number of turns
in the eircuit being controlled either by
a tap switch or by sliders running over
and making contact with the turns of wire.
For more accurate tuning a condenser
can be added in parallel with the coil. If
@ double circuit |s used it Is more usunlly
of the induetively coupled type. y

In the same manner the secondary may
have tap switches or sliders. The coup-
ling may be of the fixed type, that is, both
windings are on the same tube, or of the
loose coupled :type, where the one wind-
ing is on a smaller tube that rotates,
slides, or varies in some fashion In rela-
tive position with regard to the other,

In the same manner as above, variable
condensers can be shunted across this
secondary coil. =

Trouble shooting on a tuning coil out-
side of discomnections of the wires, pe-
solves Itself into Imperfect contacts be-
tween the slider and the wire or the rod,
or between the tap switch and the con-
tact points. Another possible source of
unsatisfactory reception is shorts between
numerous turns of wire. Here agaln an
accumulation of dirt and grease or worn
off copper wire particles may result In
sufficient lossea to materially affect rTe-
ception. In fact it is not unusual to find
a4 novice trying to tune a crystal detector
receiving set having the coverings of the
wire windings thoroughly saturated with
moisture.

Soldering Connections

Actual disconnectlons may frequently

be found at the point where the meaving

portion of a switch or coil is connected

to a wine. Flexible wire |4 often soldered

to a rotating shaft and a common solirce

of trouble s due, not only to a poor me-
chanical, but also
caonnection.

Resoldering of such connections re-
quires a little eare. The flux should be
of the non-corrosive type of the connee-
tlon wires will be gradually eaten away
Ly the acid used in the ordinary flux.
Care should be taken that the fux {s not
sllowed to drip or run over the balanes
of the apparatus, as it will form a film
which Is similar In effect to = high re-
sistance grid leak and may cause seri-
ous loss of signal strength,

Turning coils, if wound on wooden cyl-
inders, are apt to give considerable
trouble because of the shrinkage of the
wood and the consequent loosening of the
windings. For this reason it is advisa-
ble to use some material such as bakelite;
fibre or hard rubber which does not shrink,
and at the same time is a perfect Insula-
tor. .

The use of wooden panels painted in
suitable colors Is also to he guarded
agalnst.on aceount of the resultant leak-
age caused by.most paints.

Taking ull . things into consideration,
the amateur will find that it payvs lo get
the best grade of apparatus and material,
rather than to try to avoid some of the ax-
pense by purchasing low grade quality of
material, i =

rests lightly upon it. The :sur(m.-_u of any

i
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Regenerative Set Tuning
The way to tune in a station on a re-
‘generative set is as follows: First, heat
the filament of the tube; second, set the
primary inductance switch on & given con-
tact and vary the condenser in the antenna
circuit very slowly throughout its range,
If the desired statiqn does not come in
set the primary inductance switch on an-
other contact and vary the condenser as
before., Third, after the station comes in
set the condenser at the point where it can
be heard the loundest. Thén vary the tie-
kler coll on the variometer until the signal
comes in with suitable loudness.

Where honeycomb coils are used first
heat the filament and place the honey-
¢omb coils which give the desired ranke
of waves in the coil mounting. Set the
movable coils at about 30 or 40 degrees
with the fixed coil. Second, vary the an-
tenna. condensger slightly and then the
secondary condenser throughout its range.
If the desired station does not come in
vary the antenna condenser more and the
through its range as
before,—Charles Fitch, New York.

Soldering Made Eas

When you are soldering the wires from
the taps on your coupler to the switch
points, and it is found difficult to held
the solder, iron and wire at the same
time, remember this kink:

Procure some acid core wire solder,
sarape the insulation from the wire for
about one-quarter inch and slip the hol-
low wire over the end of the wire. Flat-
ten the solder on the wire with pliers.
Whil. ding' the solder with the pliers,

‘molder; place the solder and

, | and

Regenerative-Crystal Hook-Up

The cireuit shown in the illustration
{s that of a shori wave regenerative re-
ceiver and single circuit crystal detector
hook-up which worke fine. I have a hoine-
made regenerative receiver and crystal
detector which 1 am using, as shown In
the hook-up. The primary and secondary
of my variocoupler are made of cardboard
tubing and the rotors and stators of the
variometers are cardboard tubes of the
same size as those used in the coupler.

I have had this set in operation for some

V%

to take a little wire and connect the de-
tector Lo the coupler binding posts and
make the connectlon to the phones with
a pair of test clips.—Eugene Falkner, Ft.
Smith, Arkansas.

Joining Broken Tube Filaments

Tuabes will burn out and some of them
before they have served their time. Some
of these tubes may be readily repaired in
the following manner. Place the bulb in
a socket, which can be held in any posi-
tion, and connect It up to the battery wires

4]

.

2

e

=

time, and it is working nicely. There
are two broadcasting stations in my city
at present, and it was while listening to
one of these stations that I hit upon the
idea of using the primary of the vario-
coupler as a single circuit crysial receiver

is

T

i

il

Lk
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to the filament binding posts with a
rheostat In the line. Turn the rheostat
to low and then hold the tube horizon-
tally and rotate the bulb slowly. If the
ends of the broken filament touch, there

: ¥

of the rheostat until the filament welds
together permanently. Sometimes such a
repair will last a considerable length of
time and will save the price of & new
tube.—Glenn E. Ganfin, Escanaba, Mich.

Tapping Coils
In econstructing homemade coils for the
receiving set some consideration should
be given to the tapping operation. If the
taps are taken too far apart tuning will be

to a poor electrical .

[

1

R
N

difficult and perhaps impossible. The sta-

tion which is wanted may be located be-
Lween two taps, and that is one reason why
signals are heard louder when a switch
arm is placed between adjacent switch
points. The wave is somewhere around
there and it is doing its best to be tuned
right.

The “units” and *“tens” method Is prob-

ably the best, Where a single switch arm ol

is to be used it is better to tap the begin-
ning for the winding closely, say every
five turns, and then go on the increase with
eight, and thes every ten turns. The tun-
ing around 300 to 400 meters will be facili-
tated.

Spider Web Coil Forms

b

Find nine equidistant points on the pet-

iphery of an old disc phonograph record,
and draw a line from each point to the
center. With a hack-saw cut slots 34 Inc
wide along these lines to about 2 inches
from the centér. Then weave the wire
between slotted piecez. By making sev-
eral colls of varying sizes, a wide range
of wave lengths can be covered. Ano
way is to mount a multi-tap switch
the center of the record and bring do
taps to it from the winding. The cire

In which these colls are

the current

WWW americanraaionis

is those for De Forest honeyol
A B di

1
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Panel Units for Your

Receiving Sets

By Harry J. Marx
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Two more diagrams are
for complete receiving sets,

The four units when so assembl

tage of minimum distortion.

iven above to illustrate the
e top diagram shows the loose coupler tuning panel (described

July 8th) in circuit with a Radio frequency amplifier Fanal ‘(described July 29th),

detector panel (described August 6th), and one s of au

give one stage

audio frequency. The crystal detector is used rather than the tube detector because of its

This combination includes accurate tuning by means of the loose

thod of ting the panel units
e crystal

audio frequency (described July 29th):
Radio frequency, detector, and one stage of
van-

coupler, efficient amplification of the received currents before rectification, the minimum distor-
tion afforded by crystal detector, and the amplification of the rectified current. These good

features will give extremely efficient results for both local and long distance reception. The
m&thoﬂed’oi connecting to one another and to extermal batteries, ground and aerial, is clearly
indicat
. The lower diagram illustrates the variocoupler and tickler tuning panel (described August
12th) in circuit with two stages of Radio frequency (described July 26th), and the vacuum tube
detector panel (described July Zan?. The tuning l:a.uel which is the one in which a tickler rotor
was added to the variocoupler, will permit very close and accurate tuninf in company with the
advantage of regeneration. e addition of the two stages of Radio frequency amplification
es this combination of panel units an especially efficient receiver for long distance broadcasting.

How to Connect a Buzzer
A buzzer test is desirable for a crystal
detector. ‘One of these testers may be
made from an ordinary doorkell with the
elapper removed, one dry cell and a push
button. The buzzer is connected as
shown in the accompanying diagram with
one wire running from the vibrator post
to the pround wire of the receiving set.
This wire is not connected to the ground
wire, but should be extended parallel to
it for about twelve inches with two or

three inches of space between them.
It is a good idea to place the push but-

“ton. on the floor, where it can be pressed

by the operator's foot, leaving both hands
free to adjust the detector., The buzzer
will be inaudible to the operator.

To find a sensitive spot on the crystal
where signals will be heard loudest, con-
mect the receiving set in the usual way,
place the phone receivers to the ears and
press the push button. The buzzer acts
‘28 a miniature Radio transmitting station,
setting up weak waves, which are picked
up on the ground wire from the vibrator

EBUZZER

| PRYCELL

‘wire. When a sensitive spot is located
on the erystal, a distinet buzzing sound
will be heard in the receivers, Adjust the

cat whisker until ‘the buzzing is at max-

23

-

dmum strength and your detector will be
ready to pick up Radio signals,

HOOK-UP RD-48

Fixed Galena Adjustment
In order to keep a crystal detector in
perfect adjustment first find the most

ouvT

sensitive spot by a buzzer test. When
the point of the *eat’'s whisker” is well
placed, drop some het beeswax or paraf-
fin around it. In practice, this has kept
the whisker in place for months, and elim-
inates the necessity of seeking the elusive
sensitive spot every time the set is to be
used.—Clyde Wright, Montreal, Can.

VARIOCOUFPLER

A Good Detector Design

001

V.

Usually it is quite difficult to adjust a
detector easily, especially if it is home-
made. The one shown in the illustration
will be found to adjust readily and it is
not hard to make. The arm G with its
base D are made of ;-inch sheet brass.
The piece G is fastened to its base D
with a small rivet C. This arm and base
are fastened to the bakelite base with the
screws H. For the feeler arm F, a plece
of fs-inch brass rod is used, flattened on
one side so that it will lay snugly against

L3
225 V.

4

— i

the side of the arm G. It is fastened in

This hook-up shows another form of
using the secondary of a variocoupler
as a tickler in the plate circuit. The
tickler winding in series with the .00025
mfd. variable condenser is shunted across
the phones and “B" battery. A .001 mfd.

variable condenser is shunted across the
primary coil for making fine wave

place with a rivet B. At the upper end a

R.D-48

The tap switch is

length adjustments.
used to adjust the secondary ecircuit. The
ecircuit is not as complicated as might
appear on the surface. It is a simple one
to tune and very good results have been
obtained. To the amateur who takes
pleasure in experimenting with different
hook-ups, this one is especially recom-
mended for trial.

The detector serves to transform in-
audible Radio waves of high fregquency
into low frequency waves which are audi-
ble by permitting the Radio current,
which alternates at the rate of about
1,000,000 cycles per second, to pass in
one direction only in a series of direct
spurts. You may have to try out a num-

ber of crystals before finding the right
one, but these are inexpensive and the
amateur can have quite a supply on hand
kept in a dustproof receptacle when not

in use. Also handle them in such a way

that the fingers do not touch the surface

of the crystal, as the oil and moisture of

:ihe skin help to make them less sensi-
ve.

hole is drilled and tapped to receive the
cat whisker, and when the cat whisker is
in place it is soldered. The cup for hold-
ing the erystal is of the ordinary kind.—
William Hunt, Denver, Colo.
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Questions and Answers

Wrong Hook-TUp

(327) FHB

Enclosed please find plcture and dia-
gram of a receiving set hook-up. Am
not able to recelve anything, not even
EYW which is about 60 miles away. Have
been following the RADIO DIGEST in-

structions for tuning in with a Vacuum
tube detector and get the nolses as ex-
plained but not KYW or even wireless
telegraph.

Connections are all soldered and cell
sorews gone over to see that they were
tight. If you can make any suggestions,
how to improve thi=z set, or explain what
my troubles may be would be greatly
obliged.

How many miles would this set be good
for? Station WWJ Is about 300 mliles
away. Would I be able to tune in?

A

i

AAAAARALS
VYW

~{1]1j—

bhit—

-

A~—Tour hook-up is wrong.
and A. 327 on this page. Range,
miles.

Sea Q.
100

Long Distance Receiver
(442) FJL

I am taking advantage of vyour kind
offer to ask a few questions. I am c¢on-
templating building a vacunm tube set
and would llke you to look over the draw-
ing I am wsending so that you will know
how T intend to make it. 1 want this set
to be regenerative. Please answer these
questions:

1. Could I receive from San Francisco,
Cal.,, and Denver, Colo., with it, using a
zaood aerial?

2. Is there a better way to make it than
I have shown? How?

coils so I can hear the
lengths?

4. If you think this set will be all right
for the stations named In first question,
please give me the hook-up showing also
how to connect the batteries, aerial and
ground, as [ do not know a great deal as
yvet about Radio.

A—1. Range depends on amplification
used. Advise Radio frequency. See page
15, issuea % and 10, June 10 and 17.

2. Bet la all right as is.

3. Yes.

4. See answer to Question 1.

longer wave |

About RD-9 Hook-up
(416) JJP

What kind of tuning coil is used in
hook-up diagram No. RD-9 on loose sheet
No. 4 of the May 6th Issue? :

2. If a loose coupler is used, what other
kind of coil can be used to get good results
and how can be made?

3. What distance will this ontfit recelve?

4. Can a detector-amplifier be used with
good results?

A—1. Varlocoupler,

2. Can be either loose coupler or honey-
comhb coils.

3. Distance about 75 miles,

4. Yes,
Combination Sat
(439) PAM
Will accept your invitatlon to ask a
question. Please give me a hook-up for

one step Radio frequency, detector and one
step audio frequency amplifieation in con-
nection with two variometers and a vario-
coupler making it possible to use the
detector alone, detector and one step radio
frequency, or detector and both steps as
required using a plug and jnck system.

A—See RADIO DIGEST issue No, 12,
July 1, page 13, for hook-ups, Also page
15, issues 9 and 10, June 10 and 17.

Winding Data

(466) ICC

Am making my own regenerative set,
nsing 2 variometers and a variocoupler.
the secondary winding, I used No. 32 cot-
ton covered wire, winding 28 turns to a
side. The primary I wound with 62 turns
of No. 22, making a unit and ten switch,

Will this be right or should T have used
larger wire and wound hoth allke? I
thought that by using smaller wire In the
secondary I would get more resistance.

Will it work O, K.?

If not, please give me

Federal Crystal Receiver

EF l.’hk‘l'almsmUMENTs

=ARE SUPERIOR=—

Federal Junfor Amplifier No. 20

RADIO

WITH THE ADDITION OF 3

Federal

JUNIOR
AMPLIFIER
No. 20

merely operate control arms until
reception is loudest.

The Federal CRYSTAL RECEIVER

is a highly efficient instrument for the reception of RADIO Pro-
grams 1n a clear, soft, pleasant tone—when used within a radius of
30 MILES of a broadcasting station.

_— = is equipped with Two of the
The receiving range is famous
increased to No. 226-W
Voice Frequency
No. 226-W Voice _—

THESE INSTRUMENTS Freaugmey Amplifyiog THIS TRANSFORMER
are exceedingly simple to was used in ARMY and
operate—No knobs and Dials— NAVY radio equipment throughout

FFederal melepgggc & Telegraph Company

FALO, N. Y.
CHICAGO BRANCH OFFICE: 805 STEGER BUILDING, CHICAGO, ILL.

- THE
Federal
JUNIOR

AMPLIFIER
No. 20

the war and has been used continu-
ously in commercial equipment.

I 3. Is it all right to have the honeycamb |

the correct winding data for same.
A—See page 13, issues 9 and 10, June

10 and 17, for winding dal§ It will prob-

ably work all right, but No. 32 is pretty

small on the secondary. No, 24 would
have been better here, Resistance is NOT
the object.

Effect of Condensers
(468) EWS
As a reader of the RADIO DIGEST
I would like to submit a few questions to
you.
1. Does a variable condenser in series

with the aerial inecrease or decrease the
wave length?

2. What elfect does it have in series with
the ground?

3. What effect across the primary cir-
cuit?

£ What ef!'éct across the secondary cir-

suit?
A—1. Decreases the wave length,
2. Same.
3 and 4. Increases the wave length of

circuit with increase in capacity of con-
denser used,

—— = —
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Bound Volume

FIREES

A Radio Library in Itself
Radio Digest

Given away with one year's
subscription to Radio Digest

Volume One

This Will Be Your

Only Chance to Secure This Book

FTER the few on hand are exhausted no more will be
Orders for this valuable bound volume are
Better hurry. With this volume
in your possession you will be able to get more out of your
own set or it will show you how to make a complete re-
As long as they last with one year sub-
scription starting either with Volume II, No. 1, or with cur-

printed,

streaming in every day.

ceiving set at home.

rent number as requested.

13 NUMBERS IN THIS BOUND VOLUME
52 NUMBERS IN YEAR’S SUBSCRIPTION

TOTAL

13 Numbers

POSTPAID
By Parcel

EAR HERE—MAIL
r ecial
Cowup .
Publisker, Radio Mastreted,

I i Wemt St, Clicege, Minsis. ',
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The movie world, as well as the every day
world, is interested in Radio. You may
think that a movie actor has plenty of time
to listen in on Radio, but if you were there
in the studios you would come to the cons
clusion that there was some W :
1o -the profession, However, Wanda Haw-
ley takes enough time to hear what she
desires to hear from the air.

eU.&TU.

Miss Nellie Ste-
; : : : b vens is the first
; ; : 1 e x - 2 and only woman
. i e : ¥ to send a Radio
i i % 1 ¢ : = 3 k. picture. Th:dpic-
me of the new French bombin : : : ; et NP ie o
PL""“ which has passed all tests i:
shown below. This giant plane car-
ries complete Radio equipment,
& INT. when it was de-
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