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Oet a Job Like
3500
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- -,

20 Years Old—
Makes Almost
$500 a Month

Harold Hastings of
Somers, Mass., says:
“The profit on my
electrical business
amounts to $475.00 a
month. My success is
due entirely to your
instruction. You make
your men just what
you say — Electrical
Experts. No man will
ever make a mistake
enrolling for your
course."’

Dickerson Gets
87500 a Year

“I earned $30 a
week when I started
with you—850 a week
when half through
your course. Now I
clean up at the rate
of 87500 a year.
Thank you a thou-
sand times for what
you did for me. Elec-
tricity pays bigon the
farm.” Herbert M.
Dickerson, Warren.
town, Va.

$20.00 a Day for
Schreck

‘'Use my name as a
reference and depend
on me as a booster.
The biggest thing I
ever did was answer
your advertisement.
I am averaging better
than $500 a month
from my own business
now. I used to make
$18.00 a week.” A.
Schreck, Phoenix,
Ariz.

Pence Earns
$9000 a Year

W. E. Pence, Che-
halis, Wash., says:
“Your course put me
where I am today, Mr.
Cooke—making $750
a month doing auto-
mobile electrical work
—think of it—$9000
a year. Besides that
I am my own boss.
My wife joins me in
thanking you for what
you did for us.”

$30 to $50 a Day
for J. R. Morgan
“When I started on
your course I was a
carpenter's helper,
carning around $5.00
a day. Now I make
from $30 to $50a day
and am busy all the
time, Use tKis letter
you want to—I
stand behind it.”" J.
Rl. Morgan, Delaware,
hlo.

Spare Time Work
Pays Stewart
$100 a Month

“Your course has
alrcady obtained a
substantial increase
in pay for me and
made it possible for
me to make at least
$100 a month in spare
time work. You can
shout this at the weak
fellows who haven't
made up their minds
to do romething yet."
Earl Stewart, Corona,
Callf.

in the Big Pay Field of

It’s your own fault if vou don’t earn more. Blame yourself if you

stick to your small pay job when I have made it so easy for you to
earn $3500 to $10,000 a year as an electrical expert. Electrical Experts are badly
needed. Thousands of men must be trained at once. One billion dollars a year is
being spent for electrical expansion and everything is ready but the men. Will you
answer the call of this big pay field? Will you get ready now for the big job I will
help you get? The biggest money of your life is waiting for you.

I Will Train You at Home

[ will train you just like I trained the six men whose pictures you see here. Just
like I have trained thousands of other men—ordinary, everyday sort of fellows—pulling them out of
the depths of starvation wages into jobs that pay $12.00 to $30.00 a day. Electricity offers you more
opportunities—bigger opportunities—than any other line and with my easily learned, spare time course,
['can fit you for one of the biggest jobs in a few short months' time.

Quick and Easy to Learn

Don’t let any doubt about your being able to do what these other men have
done rob you of your just success. Pence and Morgan and these other fellows didn't have a thing on
you when they started. You can easily duplicate their success. Age, lack of experience or lack of
education makes no difference. Start just as you are and I will guarantee the result with a signed
money back guarantee bond. If you are not 100%, satisfied with my course it won't cost you a cent.

Free—Electrical Working Outfit and Tools

In addition to giving my students free employment service and frec consultation
service, I give them also a complete working outfit. This includes tools, measvring instruments, material
and a real electric motor—the finest beginners’ outfit ever gotten together. You do practical work
right from the start. After the first few lessons it enables you to 1make extra money every week doing
odd electrical jobs in your spare time. Sorme students make as high as $25 to $35 a week in spare time
work while learning. This outfit is all FREE.

Mail Coupon for FREE BOOK —
The Vital Facts of the Electrical Industry

The coupon below will bring you my big free electrical book—over 100 interest-
ing pictures. The real dope about your opportunities in electricity—positive proof that you, too, can
earn $3500 to $10,000 a year. Send for it now. Along with the book I will send you a sample lesson,
a credit check allowing you a $45.50 reduction, my guarantee bond and particulars of the most wonderful
pay-raising course in the world. Send the coupon now—this very second may be the turning point in
your life. Send it while the desire for a better job and more money is upon you, to

L. L. COOKE, Chief Engineer

Chicago Engineering Works

WA 2150 Lawrence Ave., Chicago

The Cooke
Trained Man
is the Big
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1§ Just as good as a

I |

A. H. GREBE & CO., Inc.
Richmond Hill, N. Y.
Western Branch
451 East 3rd Street, Los Angeles, Cal.

Write for :
“Musings of : § W1
Dr. Mu.”

B e T
Licenswed under Armstrang
. U.S.Pat.No. 1113149
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Get this—Mary Pickford, “America’s sweetheart” of the movies and the
world’s highest salaried actress, uses a crystal set. This photo was snapped
by a staff photographer while Mary was on “location” for a scene for “Tess
of the Storm Country,” her latest United Artists’ film.
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A Boon to Radio

HE reallocation of wavelengths effective May

15 by the Chamber of Commerce was one of

the greatest steps for the benefit of radio yet
made,.

Interference, the great bugaboo of both radio op-
erators and fans, was reduced to a considerable ex-
tent, if not eliminated, in many parts of the country.
Secretary Herbert C. Hoover and his aids are to be
congratulated upon their tentative plan, and it is
now up to the local, or district radio inspectors, to
see that the new wavelengths are adhered to. It is
now up to the broadcasting stations to a great ex-
tent to do so themselves and see that others do so.

Practically every B station now has a national
exclusive wavelength between 300 and 445, or 375
and 545, except where there are two in a locality.
In some cities they have to be shared as the waves
are assigned to localities rather than stations.

However, it makes for better reception, and al-
ready we have received favorable reports from de-
lighted fans in the Central West who heretofore
complained of a great deal of interference. Hurrah
for Hoover!

Music Publishers Back Down

HE radio broadcasters of America won a sig-
nal victory when the music publishers agreed
to make no charge on their copyrighted num-
bers. The publishers show a decided “change of
front” in their statement that they “wish to co-op-
erate in developing the music possibilities of the
radio.” Wonder if the hostility of the general pub-

RADIO TOPICS
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lic toward the music folks had anything to do
with it?

It would, undoubtedly, have soon developed into
a serious controversy, serious for both sides, as al-
ready several clubs had pledged themselves not to
buy any phonograph records, music rolls, or sheet
music which bore the A. S. A. P. C. stamp. And
because of the large number of radio fans affected,
it would soon have resulted in a “buyers’ strike”
throughout the country.

The radio had the advantage of the argument
from the start, as the various broadcasting stations
could get in touch at any time with their audiences
and make a clear statement of the case from their
viewpoint. And it had its effect.

The Tube Supply

HE Hoover conference brought out many in-

teresting sidelights during its investigation.

The survey of the country’s supply of vacuum
tubes, now in progress, was suggested at one of the
hearings and is another important step toward clear-
ing the general situation and assuring a long life
and a healthy one for radio.

Can’t Wipe Out CW
HE spark sets aboard ship create considerable
interference at times, but under the present
radio law any ship that carries more than fifty
persons aboard must be so equipped, and there
seems but little chance to eliminate this, and until
such time as continuous wave apparatus is opened

up for free competition the radio fan will have to
bear with it.

Handy U. S. A. Booklets

HE government has issued, through the Bu-

reau of Standards, circulars Nos. 120 and 121

—two interesting and instructive papers, fully
illustrated, describing a crystal receiving set and the
antenna and ground connection. Circular No. 133
also describes an electron tube detector which can
be substituted for the crystal detector. Get them
as they’re both valuable to the amateur. They may
be obtained from the Government Printing Office,
Washington, D. C,, for five cents each.

Pack up your little old tube set and batteries
when you take along your fishing pole and bathing
suit to that summer resort this year. You'll get
an infinite amount of pleasure out of it if you do.
Many traveling men include the receiving set in
their equipment and hook it up every evening in
their hotel rooms, for there is but few towns that
are not within easy distance of some large broad-
casting station.

The movies used to be blamed for almost every-
thing under the sun. Now it’s the radio. A New
Jersey man killed his wife and daughter recently
and his defense was they listened to the radio too
much,

wwwW americanradiohistory com
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New Plan Cuts Interference

Department of Commerce Assigns New Wavelengths and Divides

Countries Into Five Zones
By J. RAY MURRAY

T LAST we have an end to “QRM,” as interference is known n
A radio code. On Tuesday, May 15, the new wavelengths, approved

by the ‘Department of Commerce, went into effect throughout
the country and the one big bugaboo of both radio operators and fans
was greatly reduced, if not entirely eliminated.

On that date the assignrhent of thirty-five exclusive wavelengths
in some thirty localities, where Class B stations were situated, toolk
effect and gave every radio fan a more diversified local program, free
from interference, while those seeking wider range with their “DX”
receivers could reach out and get almost anything.

The new distribution of broadcasting waves is based on the rec-
ommendations of the Second National Radio Conference, as stated in
Radio Topics last month, and is the first step in the application of
the wave band allocations. It means considerable to the amateur, as
almost anyone with a good receiver can pick up each and every high-
powered radio broadcasting station and most of the local stations
without experiencing annoying interference.

Under the new plan the small
powered stations are given the
option of operating on wave-
lengths ranging from 222 to 300
meters or remaining on the 360-
meters. The band between 222
and 300 has been so divided be-
tween the various radio inspec-
tion districts there is absolutely
no possibility of “QRM” between
these stations. All stations work-
ing on these waves are included
in a new group—Class A. In four
instances. New York, Philadel-

Boost Radio This

Summer

O you know that there are

607 licensed radio broadcast-

ing stations in the United
States, and that there is not one
large town that is not within listen-
ing-in distance of some station?

Do you know that there are two
million receiving sets working
every night in this country, and
between six and seven million peo-
ple are enjoying music, lectures
and bed-time stories from these
two million receivers?

It looks as though the radio has
come to stay and will not soon
pass into the land of “forgotten
fads,” as so many of the wiseacres
predicted.

- Therefore, let us encourage the
broadcasting of good programs;
encourage the youth who is build-
ing his first receiving set, and get
all the enjoyment out of this new

18S.

and interesting pastime that there |

phia, Los Angeles and San Fran-
cisco, two or three additional
wavelengths will be assigned,
but they will not be exclusive na-
tionally.

The waves allocated on the
Atlantic coast will be repeated on
the Pacific and will aid in supply-
ing additional facilities without
causing interference, because of
the 3,000 miles between them.

Following are the Class B sta-
tions and the zones into which
they are divided:

Class B Stations

Zone 1
Wave
Frequency, Length,
Kilocycles, Meters
Springfield and Wellsley
Hills, Mass. —oooooee- 890 337
Schenectady and Troy,
N. YVigenmlc 5 oo 790 380
New York City and
Newark, N. J. e 740 405
660 455
610 492
Philadelphia _.......... == 590 509
Washington, D. C. ... 690 435

Reserved—303, 319, 369 (357) (288).

Zone 2
Pittsburgh, Pa. ... 920 326
Chicago, Il ... 670 448
Davenport and Des

Moines, Ta. .ol 620 484
Detroit and Dearborn,

INRIChe et Ta Hoa TV o 580 517
Cleveland and Toledo, O. 770 309
Madison, Wis., and Min-

neapolis, Minn. - 720 417
Reserved—345, (294) (366).

Zone 3
Atlanta, Ga. ... L. 700 429
Louisville, Ky. 750 400
Memphis, Tenn. 600 500
St. Louis, Mo. ... 550 546

Reserved—300, 316, (353) - 375,

462,
333.

-
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Zone 4
Lincoln, Neb. ... 880 341
Kansas City, Mo 730 411
Jefferson City, Mo 680 441
Dallas and Fort Worth,

Tex. ... 630 476
San Antounio, Tex 780 38
Denver, Col. (reserved) 930 323
Omaha, Neb. 870 527
Reserved—(361) (291) 306.

Zone §
Seattle, Wash. 610 492
Portland, Ore. 660 455
Salt Lake City, Utah 960 312
San Francisco, Calif. 590 509
710 423
Los Angeles, Calif 760 395
640 469
San Diego, Calif. 560 536

Reserved—(297) 330, (349) (370)
The reserved stations do not exist
at the present time.

Class A Stations

There are sixteen Class A stations
in the new classification as arranged
by the Department of Commerce, and
aithough several of them are of the
same wavelength, they are located in
widely separated districts and states.
Louisiana has three, Kansas, Nebras-
ka, Missouri, Oklahoma and Texas
each have two and Illinois, Indiana
and Pennsylvania get onc apiece.

Following is a list of the Class A
stations and the wavelengths under
which they operate:

Meters
KFGM, Abilene Daily Reporter,
bilene, Tex. .commmreeeae 233
KFHF, Central Christian Church,
Shreveport, La. 266

KFGP, Cheney Radio Co..\,' Ch.-e-;xcyt
Kans. . = 229

KFHI C. V. Dixon, Wichita, Kans.... 224
KFGV, Heidbreder Radio Sup. Co,
Utica, Neb. e 224
KFGC, Louisiana State University,
Baton Rouge, La. ... . 254
KFFX, McGraw Co., Omaha, Neb. 278

KFGJ, Missouri National Guard, St.
Louis, MO. oimomecemeee 266
KFHC, University of Oklahoma,
Norman, Okla. . . 254

KFHD, Utz Elec. Co., St. Joseph, Mo. 226
KFFZ, Al G. Barnes Amusement Co.

Dallas, Tex. cooermme.- = . 226
KFGD, Chickasha Radio & Elec.,

hickasha, Okla. .coeoeicee. 248
WABA, Lake Forest College, Lake

Forest, Il . .. 266
WABB, Dr. J. B. Lawrence, Harsis-

burg, Pa. . —— 266
KFFY, II"incus & Murphy, Alexandria,
.......... 275

Figuring the Kilocycles

In computing kilocycles, which is
used as the basis of assignments of
the Class B stations, you divide the
speed of radio waves (300,000,000
meters per second) by the wave
length, which gives the frequency in
cycles. A kilocycle is 1,000 cycles,
and the difference between local sta-
tions, it will be noted, is 50 kilocycles.

All stations will be required to keep
within two kilocycles of their assigned
waves.



the aid of amplifying tubes.

says Mr. Moen.

It is an entirely new circuit, the fe
variometer unit, shown in the center of the photo at the right.
the place of two variometers and a vario-coupler.
do away with the usual 23-plate or 43-plate condensers.
the operator to use 300 or 400 meter wave length.
(International Newsreel photo.)
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GETS BOTH COASTS ON THIS SET

V. M. Moen of St. Paul, Minn.,,
list-in on broadcasting stations from

coast to coast.

June, 1923

and his new single dry cell tube receiving set, which enables him to
This has hitherto been impossible, it is believed, without
ature of Mr. Moen’s hook-up being a combined
This unit is composed of two rotars, which take
Two small stationary condensers arfd a two-plate vernier
A two-point switch on the front of the panel enables
It is a set that may easily be constructed at home for $30,

Looking Into the Tube Supply

HE National Radio Cham-

I ber of Commerce is making

a sweeping investigation of
the vacuum tube supply through-
out the country, it has been an-
nounced from headquarters of the
chamber, 165 Broadway, New
York.

The survey is well under way
and vitally concerns everyone in
the radio industry as well as the
entire public. The Chamber of
Commerce, it is said, is acting at
the request of members and of
other clements in the radio in-
dustry.

T. O. Gregg, one of the engi-
neers and manager of the cham-
ber, aims to disclose the actual
situation nationally as to the tube
supply, especially with regard to
tubes 200, 300, 201, 301, 201-A,
301-A, DV-6, DV-6A, WD-11 and
WD-12.

The Questionnaire Used
The following questions are

being asked in prosecuting the
survey:

“Have you an adequate supply
of these tubes?”

“Have you an adequate supply
for the next two months?”

“If the supply of any of these
tubes is short, when did such
shortage first appear?”

“What number of each would
you deem an adequate stock?”

“What number of each does

‘ _
WATCH FOR THIS

In the next issue of RADIO
TOPICS we will present the
first of a series of valuable
radio articles written by Frank
R. Carney, division manager of
trans-oceanic department of
the Radio Corporation of
America. Don’t miss the July

issue—out June 20.
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your trade normally demand for
the season?”

Part of Wide Plan

The tube supply survey being

conducted is part of a compre-
hensive program which the Radio
Chamber of Commerce is carry-
ing out for the purpose of aiding
the orderly development of the
industry. Co-operation with the
department of commerce, and
other governmental departments,
as well as with universities and
institutions, both public and pri-
vate, is part of the board’s plan.

This body is also looking into
the broadcasting situation with
regard to the copyright music
controversy. A conference was
held recently at which a definite
plan was to be submitted tc the
music publisher and it was
thought an amicable settlement
of the difficulties would be ar-
rived at. John E. Jenkens of Chi-
cago represented the Middle West
broadcasters at the meeting.
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Copyright Music War Short Lived

Music Publishers See Handwriting on the Wall and Withdraw Demands

Made of Broadcasters

HE short but bitter struggle between two important industries
of the country—the radio broadcasters and American Society of
. Authors, Composers and Publishers, ended in a decided victory

for the radio people.

The publishers of popular music, after making a survey of the
situation, adopted the recommendations of a special committee on
radio broadcasting. M. E. Thompkins, of the G. Schirmer, Inc, and
chairman of the committee, reported:

“We report that music publish-
ers are vitally interested in radio
broadcasting as a great future
user of music and that our rights
in the use of our copyrighted mu-
sic in public performances must
be protected. However, we ap-
preciate that radio broadcasting is
still in a chaotic and experimental
state and that, while ultimately it
will have to be placed on a com-
mercial basis, it is to develop its
potentialities; nevertheless, the
commercial side of the broadcast-
ing problem has not yet been
solved.

“In view of these facts and also
hecause we desire to co-operate
in developing the music possibili-
ties of the radio, we believe we
should allow the use of our copy-
righted musical compositions for
broadcasting without charge for
the present and without prejudice
to our rights.”

No Copyright Music Used

However, the letting down of
the bars to the broadcasting sta-
tions did not result in an imme-
diate continuance of “jazz’’ music,
for at a meeting of the National
\ssociation of Broadcasters held
at the Drake Hotel, Chicago, re-
cently, it was decided to avoid
legal entanglements with the mu-
sic publishers, and they agreed to
refrain from using all copyrighted
music which is controlled by the
Society of Publishers.

The National Association of
Broadcasters under Paul Klugh,
manager of the newly formed or-
ganization, has opened offices in
New York city, and the othce ex-
penses of the association have
been underwritten for three years
by the Chicago Board of Trade,
WDAF, the Chicago Radio Lab-

Boston, and’ the American Radio
and Research Corp., of Medford
Hillside, Mass.
To Make It Pay
Mr. Klugh at the Chicago ses-
sion outlined a plan to the broad-

casters that will place broadcast-
ing upon a paying basis without
levying a tax upon the users of
radio receivers. The plan inci-
dentally will make available to
broadcasters also all varieties of
music, including the classical as
well as popular numbers, and at
the same time will open up a new
source of music for motion pic-
ture theater, hotels and dance
halls. The methods to be pursued
in achieving this, however, will
not be made public for several
weeks.

One of Radios Big Men ‘

GENERAL I. G. HARBORD

E have no more interesting figure in the radio world than

General Harbord, president of the Radio Carporation of Amer-

ica. Nor in fact in any other commercial field. The general
was born in Bloomington, Ill., March 21, 1866, and after graduating
from the Kansas Agricultural College in June, 1886, taught school in
jutler County, Kansas, and was instructor in his old college until
1889. The general served in the army in the United States and Philip-
pines, and later in the World War, accompanying General Pershing to
France as chief of staff in May, 1917. He served in various capacities
in Europe from 1917 until 1919, when he was reappointed chief of
staff, A. E. ., and returned to America. He retired from active serv-
ice December 29, 1922, and became president of the Radio Corporation
oratoty, the Shepard Stores of [anuary 1, 1923.
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Vacationing With Radio

HE vacation days are at

hand when the city deni-

zens will answer the urge
to get back closer to nature, where
the pine trees whisper of peace
and contentment, where streams
babble happily and where soft
breczes banish the worries and
cares of the work-a-day world.

To the youngsters the vacation
period means a release from
school books, and discipline of
the study rooms. To the office
workers it means an opportunity
to breathe the free air of the coun-
try and to the radio fans it means
new adventures exploring the
ether, using portable outfits,
rigged on auto, canoe, boat, or at
the camp.

Thousands of people who have
become fans during the winter
months are laying plans to keep
up with the new form of enter-
tainment by taking radio appa-
ratus with them on their vaca-
tions. Business men who keep
their fingers on the pulse of com-
merce can do so by radio, listen-
ing to the stock reports, the board
of trade quotations and other in-
formation as it is broadcast from
any one of the many stations fur-
nishing that service.

The baseball fan can sit at ease
in his cabin door with headset
over his ears and can thus follow
the progress of his favorite team
in the pennant race. The house-
wife, tiring of camp “chow,” can
pick from the ether recipes telling
how to make delicacies to grace
the summer table. Aud the whole
family from the baby to grandpa
can enjoy the evening concerts
from the stations within the
range of the set. The pall of bore-
dom, which so often settles down
upon the vacation camp when the
sun retires beyond the horizon, is
dispelled by the fascinating enter-
tainment of the radio apparatus.

This summer has everything in
its favor for making it a radio
summer. Government regulations,
allocating wavelengths in a vast-
ly greater variety than heretofore,
have driven “QRM” into outer
darkness, thus making reception

By DANIEL GRAHAM

surer and the ability to hold sta-
tions infinitely easier.

Some specific suggestions are
given herewith, to enable the ra-
dio fan to take his outfit along
with him or to make an outfit
suitable for transporting.

Portable Set

The two-tube and crystal detec-
tor reflex circuit set, which com-
bines the power of the tube set
and the clarity of sound of a crys-
tal set, is recommended for the
vacationing radio fan. It is sug-
gested that the new UV-199 tubes
that require very small “A” bat-
tery current be used, thus doing
away with storage battery diffi-
culties and the necessity of re-
plenishing “A” batteries. The set
can be easily transported and may
be used either on a loop or with
an outside antenna. Such a set is
an excellent companion for auto-
ists, boaters and campers.

Portable Outside Antenna

To make a good portable out-
side antenna get 200 feet of
stranded flexible lamp cord, which
may be obtained from any elec-
trical goods store. Throw 100 feet
of the cord over a tree limb or
any handy high place and use it
as an antenna. The other hun-
dred feet is thrown on the ground
and connected to the ground bind-
ing post of the receiving set, and
is used in place of an earth
ground. It, in effect, serves as a
counterpoise and should gener-
ally be placed as nearly as pos-
sible directly under the antenna
wire. A little experimentation in
varying the direction of the coun-
terpoise will enable the fan to dis-
cover the position best suited for
obtaining themost efficient service
from the set. Since it is not al-
ways possible to make a good
ground connection the counter-
poise ground wire is an excellent
substitute,

Use of Radio on Boats

Antennae used on most motor
boats should be made of stranded
flexible wire, since the masts may
have to be lowered from time to
time and the stranded wire will
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stand such severe treatment as
would be received in such disturb-
ances considerably better than
solid wire. The ground may be
made by attaching a wire to the
metal parts of the boat, such as
the motor, or if the boat has a
metallic deck the ground connec-
tion can be made to the deck. If
the set is installed while the boat
1s in dry dock a heavy copper wire
should be fastened to the hull and
run around it several times well
under the water line. Most any
standard made set can be satis-
factorily used on water craft from
a crystal to a three step radio-
frequency and two step audio-
frequency amplifier.

The UV-199 vacuum tube will
be regarded as a boon to radio
devotees when they make the
acquaintance of the new tube,
which may be used with two or
three flashlight dry cells to fur-
nish the “A” battery current.
The ordinary type of “B” battery
is used. The dry cells may be fas-
tened into position in the cabinet
of the set together with the “B”
batteries, thus making a compact
and efficient outfit.

The experience of last summer
proved conclusively that static
is a much over-press agented
bugaboo and that the interference
from this source is not sufficient
to rob the radio fan of entertain-
ment except in a few instances.
To overcome the interference
from static a loop antenna may be
used, or if the set is located near
a lake the antenna wire (which
must be insulated) may be sub-
merged. Radio frequency amplifi-
cation is another foe of static and
short antennae have been found
to give a satisfactory signal-static
ratio, so that the foreign noises
are eliminated from the set.

Since static noises and signals
are amplified alike, it is suggested
that the radio enthusiasts cut
down audio amplification and to
use headphones instead of loud
speakers whenever practicable.

Static is, of course, a problem
to be solved, but radio is bringing
out the latent talents of many a

(Continued on page 33)
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wo New Stations Open

Chicago and New York Have Super-Radio Stations—Edgewater Beach and
Broadway Central

WO important broadcasting stations were opened during the i i
month of May, one in Chicago to be known as the Edgewater
Beach station, “WJAZ,” and-the other in New York, Broadway

Central, with the Newark call letters “WJY.”

The Chicago station will be -one of the most powerful in the |
country, when it is fully equipped and ready for business, with a
range of from two to three thousand miles. At present two small ! k4 ' X
bu11d1ngs house the giant transmitter, while an aerial 130 feet high
is used for sending. The wire used is of gold plated copper, insur-
ing it against corrosion and a cage lead-in 1s used to secure maximum
efficiency.

When the new Edgewater Beach Hotel is completed the station
will be located on top of the eighteen story structure. The studio
which i1s one of the most beautiful in the country is located on the
first floor of the Edgewater Beach Hotel and is in charge of L. M.
E. Clusing. It is known as the Crystal Studio as it is made entirely
of plate glass, beautifully draped, allowing the public to see how
the artists work before the microphone, which is hidden under the

shade of a beautiful floor lamp.

Novel Tube Arrangement

HE transmitter stands in

the middle of the floor of a

little shack a half block
away. The tubes are arranged
in a complete circle surrounding
the set so that all of the wires
leading to the tubes are of the
same length and the radio fre-
quency current can be delivered
to the oscillation transformer
and thence to the antenna with
very little loss of energy. A sep-
erate compartment underneath
the battery of tubes is provided
for the master oscillator and the
modulator tubes. This is screened
off with copper wire. The fila-
ments of the tubes are supplied
with low voltage alternating

current from a special step down
transformer. The plates of the
tubes are supplied with two to
four thousand volts, generated by
a large motor, the work of David
P. Moreton of Armour Institute
of Technology. James Fitsmaur-
ice, chief electrician of the hotel,
designed the intricate wiring of
the controls. The entire system
of broadcasting was designed by
L. M. E. Clusing.

The controls of the elaborate
apparatus are located in a separ-
ate room near the studio and
consists of a serxes of buttons. A
receiver also enables the opera-
tor to know just how the music
is coming in. An amplifier
which amplifies the microphone

The antenna of the new broadcast-
ing station of Radio Corporation of
America, atop Aeolian Hall, Forty-
second street, New York.

output 5,000 times before it
reaches the transmitter, where it
is again magnified about a mil-
lion-fold, is also located in the
room next to the studio.

Opened on May 1

The work of broadcasting reg-
ular concerts started May 1 from
“WJAZ.” The present site of

THE OLD “WJZ” STATION, NEWARK
Which was closed May 15, and its call letters transferred
to the new Aeolian Hall station of the Radio Corporation
of America, which is located on Forty-second street, New

York

T R e G

(Photo by International Newsreel.)
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BROADWAY CENTRAL
New station “W JZ,” which will transmit on 455 meters.
This is the first interior view of the new Radio Corpora-
tion of America station, Aeolian Hall,
which will broadcast on two wavelengths simultaneously.

New York City,
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the Edgewater Beach station is
the same as the old relay station
9ZN operated for years by R. H.
G. Mathews, who worked every
station in the union, every prov-
ince in Canada and was heard in
Hawaii regularly.

Broadway Central, the new
radio station on Forty-second
street, New York, operated by
the Radio Corporation of Amer-
ica, 1s known as “WJZ." it is
located on the Aeolian Hall, in
the heart of the musical and
theatrical district, and plans to
give the public most eclaborate
programs with a degree of faith
fulness in reproduction that wiil
mark a new era in radio broad
casting.

The antenna towers stand 400
feet above the street and support
two sets of antennae, as this su-
per station will transmit two
broadcast programs simultane-
ously on different wavelengths.

MEET “WJZ” BOYS

You may know their voices. Front
row (left to right)—Harry E. Hiller,
senior operator; George E. Bliziotis,
chief operator, and R, F. Guy. Back
row—]. L. Watt, stock reports; G. E.
Oliver, operator; P. W. Harrison, in
charge of Newark and Waldorf stu-
dios, and M. J. Cross. Mr. Cross is
also soloist. (Photo by International
Newsreel.)

One transmitter will broadcast
classical or serious entertain-
ment, the other, popular airs,
dance music and lectures.

“WJZ” Call Transferred

The closing of station “WJZ”
at Newark, N. J., which was ope-
rated jointly by Radio Corpora-
tion of America and the Westing-
house Electric & Mfg. Company,
occurred with the opening of
Broadway Central, New York, on
May 15.

Broadway Central is a model

station both in electrical design
and operating facilities, incorpor-
ating the most advanced ideas of

RADIO TOPICS
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SUPER RADIO STATION

Some idea of the magnitude of the new station “W]Z,” opened May 15
by the Radio Corporation of America, atop the Aeolian Hall on Forty-second
street, New York, can be gained by the photo of the generators and trans-

mitters.

RCA engineers. One of the out-
standing improvements is the
“checking up” of the broadcast
programs for clearness in trans-
mission. This is accomplished by
a “moving picture” device con-
nected with the antenna which
shows at a glance the perfection
of music or voice as the radio
waves leave the antenna. Any
distortion occurring during the
rendition may be instantly cor-
rected by the operator who
watches the electrical vibrations
as they radiate into space.

Milwaukee Radio Am-
ateurs Meet

EFORE an audience of over

five hundred people, many of

them being broadcast listen-
ers, the Milwaukece Radio Ama-
teurs’ Club, Inc., recently exhibit-
ed the two-reel radio film, “The
Wizardry of Wireless.” Follow-
ing the exhibition, A. R. R. L.
City Manager I. H. Strassman,
9AHO, and E. T. Howell, Sc. M.,
technical committee chairman, ad-
dressed the gathering on the sub-
ject of the relations between the
amateurs and the radiophone peo-
ple. The progress that was being
made in ridding the air of unli-
censed stations was spoken of,
and the efforts of the traffic com-
mittee to bring about favorable

wwWwW americanradiohistory com

feelings between the two classes
was called to the assembly’s at-
tention as well as a description
given of that committee’s work.
“Radio Frequency Amplifica-
tion Systems” was the title of a
paper presented by E. D. Nunn,
ex-9FE, a Milwaukee radio engi-
neer, in which stress was laid on
the use of radio frequency ampli-
fication with two variometer re-
ceptors. This lecture is the first
of a series being arranged by the
new program committee chair-
man, H. E. \Vareing, pre-war
9AEX, and president of the so-
ciety. H. P.S. Day, Sc. B,, a tele-
phone engineer, presented the sec-
ond, its title being “Vacuum Tube
Characteristics,” and in non-tech-
nical language the fundamentals
as well as some of the applica-
tions of the thermionic valve were
treated in an interesting fashion.
Upon his return from Califor-
nia, Charles S. Polacheck, a for-
mer secretary-treasurer, addressed
the members, under the title of
“Some Experiences of a Wayfar-
ing ‘Ham’ in the West,” and told
of his meeting with one of the
speakers at the club last year.
L. E. Grogan, formerly radio
engineer to the government of
China, also he related his experi-
ences as being a guest of the San
Francisco Radio Club, Inc., at
several of their lively meetings.

——p ™
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Radio Saves American Cablers
Millions Every Year

An Interesting Interview With Frank R. Carney, the Man Who Developed Trans-Oceanic
Radio Communication Throughout Central West

By N. C. Bos

T has been said, “One kind of

busihess does not differ much

from another—the knowledge
acquired in the first will prob-
ably be seventy per cent of all
that one needs in the second.”

The foregoing statement is un-
questionably true in the case of
Frank R. Carney, known yester-
day from coast to coast in tele-
graphic circles as a practical tele-
graph and cable man, and today,
as the pioneer developer of trans-
oceanic radio communication
throughout the Central West.

During the interview Mr. Car-
ney remarked : “At first I thought
trans-oceanic radio communica-
tion too far ahead of the times to
be generally accepted, but our
success during the past seven.
months of practical operation
throughout the United States has
proved conclusively that the
American people arc alert and
willing to accept and promote
any new legitimate, progressive
enterprise.

Welcomed to Fielfi

“That the business men throughout
the country welcomed our coming
into the field, as a third factor in
foreign communication, message and
press service, is evidenced by the facrt,
that at the close of the first seven
months of our existence, the Radio
Corporation of America handled 30
per cent of all messages filed in the
United States for Europe and South
Africa across the North Atlantic and
57 per cent (over. half) of all mes-
sages across the Pacific to Honolulu
and Japan.

“My associates ‘are all practical
telegraph men, cognizant of the re-
quirements of commercial and social
interests. They have labored inces-
santly to bring the Radio Corporation
of America’s service up to the present
standard of efficiency. The great
scientific forces of the General Elec-
tric Company, the Westinghouse Elec-

tric and Manufacturing Company, as FraNnk R. CARNEY

well as our own engineers (the cream N - .

of their profession) are constantly in- Division Manager of Trans-Oceanic Dept. of Radio Corp.
creasing the interest of world-wide

wireless.” of America

“It is a peculiar co-incidence,” Mft.
Carney continued, ‘“that you should

— -y T e | e e g wwWwW americanradiohistory com
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call at this time, for today, April 20,
will be recorded as ‘Radio Red Letter
Day.” Today all criticism and adverse
propaganda against us has ceased;
the cable and wire companies have
recognized us as a factor, a keen com-
petitor. During the past seven months
we have been the means of securing
for the American business men a
more efficient foreign service at a
lower rate. Today the cable compa-
nies have cut their rates in order to
meet our competition.

Enormous Saving Effected l

“My opinion is that the American
public will continue to co-operate with
us, for this reduction in rates means
that we have saved them approxi-
mately five million dollars per month
in cable tolls alone. With the pub-
lic’s continued co-operation we will
hold the rates at their present low
level. When you pause to consider
this enormous saving and what the
Radio Corporation of America has
accomplished in the seven short
months, you must admit that it is
marvelous.”

“Has your corporation stations tn
all European cities?” My Carney
was asked.

“Oh, my no! That is acpoint which
is not generally understood by the
public. First, you must clearly under-
stand that the best any American
company can do is to transmit your
message across the ocean. All Euro-
pean countries own and operate their
own land and line systems. When your
message is sent to the other side it
is turned over to the wire route, which
transmits to the city of destination;
unless the destination is at one of the
European connecting centers, in which
case our connections make the de-
livery.

“We work with four distributing
points, namely, London, Paris, Berlin,
and far off Stavanger, Norway. No
relays—communications are sent di-
rect from New York with as much
ease and accuracy as if the foreign

Health Hints via
Radio

N interesting contest was re-

A cently conducted by Charles

DeForest, national executive

of the Modern Health Crusade, a

movement to develop better health

habits among school children, by |
means of the radio.

A talk on health was broad-
casted from station WDAP, Chi-
cago Board of Trade station, May
17, at 9:30 p. m. Central Standard
time, and under the conditions of,
the contest it was necessary for
radio fans to take down the speech
and submit at least 50 per cent of
the talk, the judges passing on the
amount of speech sent in and the
accuracy.

Several states, through the tuber-
culosis societies, gave prizes rang-
ing from $25 to $5 for the best

papers submitted.
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receiving stations were located across
the street. As we are the only com-
pany working direct with so many
centers in the heart of Europe, we
naturally get messages into Europe
more quickly than is possible via any
other route. Our traffic for,Germany
goes direct to Berlin. However, in
many cases, we turn over traffic to

the same governmental controlled
landlines as do all American com-
panies.”

Quicker Than the Cable

“Do you use the Morse system?"”

“No, sir. When the Postal Tele-
graph Company (which company is
our land line feeder for Europe and
South Africa) delivers your radio-
gram to our general operating de-
partment at 64 Broad street, New
York, if it is destined, say, to Norway,
the radiogram is placed in front of
one of the Norwegian division oper-
ators. This man writes your message
on a keyboard similar to that of an
ordinary typewriter. When he has
finished this simple performance, your
message is in far-off Stavanger, Nor-
way, recorded accurately in less time
than it takes to tell about it.

“You wish to know how this is
possible? A highly technical descrip-
tion would fill your magazine. Suffice

it to say that it is being done. Mil-

lions of messages of all classifica-
tions; some carrying the weight of
thousands of dollars in negotiations,
offers, acceptances, some of love and
cheer, others containing the sad news
of the death of a loved one; all lan-
guages; all codes; sent across the
three thousand miles of rolling sea
at the rate of one hundred and twenty
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words per minute, clear as a bell, and
with force enough to work automatic
telegraph machines.

“Greater things are to come and
all without wires.”

Wisconsin Baby Is
“WGY”

“WGY,” the Schenectady
broadcasting station of the Gen-
eral Electric Company, has been
honored by a Wisconsin family.
A brand new baby, according to
the father, has been named after
the Schenectady station. He is
Wallace Gordon Yadon, and he
lives in Delavan, Wis. M. E.
Yadon, advertising manager for
the Bradley Knitting Company,
writes as follows:

“We have a baby called the
‘radio boy’ because we have
named this child after your sta-
tion, which indicates that not only
the child is a favorite, but that
your station is our favorite. We
only hope that you would broad-
cast twenty-four hours daily.

“The boy’s name is Wallace
Gordon' Yadon. The receiving set
has been placed at the hospital
for the past five weeks and even
the little fellow is getting so he
can recognize the announcer. We
are proud of our son and trust
that you will welcome what we
think is your first namesake.”

LONDON FANS
America is not the only place in the world where the radio is popular.
Here is a London family listening to the Hippodrome pantomime. The whole
darn family—9—count ’em—9—is here. (International Newsreel photo.)

wwWwW americanradiohistorv com
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Elementary Electrical Principles

his is the Sixth and Final Paper in RADIO TOPICS’ Prize Contest.

It Treats on

Electrical Measuring Instruments

By

HEN the pilot of an ocean-

going vessel is preparing

for his journey overseas,
one of his chief duties before leav-
ing port is to inspect his compass
to see that it will guide him cor-
rectly to his destination. It is
true indeed that his little compass
is but a small-sized item in the
enormous equipment which com-
prises his vessel. But so far as
usefulness is concerned there is
nothing in his whole layout which
carries a deeper sense of respon-
sibility than this little device so
small and yet of such conse-
quence. No doubt you have often
realized the importance of the
compass in little journeys through
the woods. What more faithful
guide could one have? The writer
is never without this little guide
and it is very frequently used.
The idea of the compass 18
brought to your attention mainly
from the viewpoint of responsi-
bility.

Electricity is something about which
we know practically nothing, even
though we may think we do. We must
remember that during all the count-
less ages in which man has inhabited
this earth it has been but the last
fifty years or so that we have reached
the point where an elementary knowl-
edge of electricity has come to us.
You may recall the experiments of
Franklin with his kite; you have stud-
ied of the forefathers of the electrical
science; but you muyst apprec1at}? .the
age in which you yourself are living,
for it is this age which has brought
to us the fairly well developed electri-
cal knowledge which we now possess.

Electricity has always been present,
even though we go back hundreds of
milllions of years, that is, this “some-
thing” which we call electricity. Na-
ture has been extremely kind to us
to saturate our whole universe with
this medium. Akin to this we may go
a step further and mention the “ether”
which has also been present since
the creation of the universe, the be-
ginning of which even the most vivid
imagination cannot conceive.

- L ] -

Evidently thie Great Creator in the
formation of it all gave to us those
things which in His best judgment
would make for a harmonious abode
of life and wellbeing. It has remainea
for the inhabitants of this little speck
of dust upon which we live to turn
over the stones and unravel the count-

HARVEY

EDITOR’S NOTE :—This article
differs somewhat from preceding
lessons, in that it is not so tech-
nical, and is dedicated to the elec-
trical measuring instruments—the
voltmeter and ammeter. Often the
radio experimenter fails to recog-
nize the value of these instruments
and Mr. Anthony herein calls at-
tention to their importance.

In answering these lessons please
observe the following rules to
facilitate marking the hundreds of
replies received. (1) See that all
answers are written on uniform
size paper; (2) That you ring your
answers, preferably with a red pen-
cil; (3) That you write clearly,
typewrite answers if possible, as
neatness will count in grading all
replies.

Send all answers to questions in
this issue to RADIO TOPICS
Editorial Dept., 1112 North Boule-
vard, Oak Park, Ill. Announce-
ment of winning paper will be
made in an early issue.

less mysteries of matter. While we
have apparently been doing this for
many generations, it is truly said that
the last few years have seen greater
progress than has all time since the
advent of man.

Along with this past few years’ de-
velopment has come the automobile,
airship, submarine, giant steamships,
radio telegraphy, wireless telephones,
moving pictures, phonographs, ana
even photographs, which are transmit-
ted over space not only by wire but
by wireless. We stand at times be-
wildered at the progress being made
and we wonder if there is anything
else to achieve. Some persons may be-
lieve that we have just about reached
the climax, but a learned man would
only smile and say, “My goodness,
we have only started.” Scientific de-
velopment is indeed a curious thing,
mysterious, bewildering and endless.
It is a long road to journey, and as
the scientist tramps along and counts
the milestones of progress he adds
one little thought, one little discovery
after another, and his followers then
add a few more pages to the book of
knowledge and his masterpiece re-
mains uncompleted. The end of this
scientific development lies only in
infinity.

- - *

Flectrical measuring instruments
discussed! No. The above is merely
a little food for thought, ‘when you
pick up that device which you call a
voltmeter. You look upon it as a
mmeans of immediate service to you,
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You should ponder a moment over the
history of it.

Just study it and try to visualize the
development of each small item which
enters into its construction. Had it
not been for those slaves who toiled
day and night from the pure love
standpoint of electrical science we in
this day would in all probability be
burning the candle and coal oil lamp.
We would know nothing of our data
for electric generators and illumina-
tion. These men loved their work.
They played at it as they worked,
for even the most severe study is only
play after all for the true student. To
delve into the unknown and invisible
world, that world which does not
manifest itself to our five senses, was
their heart’s desire, not only for the
mere sake of emulating themselves
in the pages of history but to render
service and to give to the world
greater convenisnces and comforts.

The instruments which we use in
the calculations of electricity are as
essential to us as the compass is to
the mariner. Why? Because elec-
tricity is invisible, it is intangible, its
nature is unknown. Real electricity
is absolutely beyond our five senses.
We are only familiar with its effects.
While we may understand these ef-
fects, does this mean that we under-
stand electricity? It simply means
that we have been able to harness
this “something’ and make it useful.

We can see water flow from point
to point in a pipe. We understand its
measurements largely because it is
visible, right before our very eyes.
We understand its method of flow
and we can derive accurate formulas.
This is so different from this airy
nothing which glides along a copper
wire over thousands of miles and fur-
nishes heat, light and power to hun-
dreds of cities, in rain or shine, in
winter or summer, in fact, under all
conditions, even when the wire itself
is covered with tons of ice and snow.
It is the outstanding mystery of the
world—what is electricity?

Since electricity is invisible and
since we must deal with it in such a
state we therefore must have some
kinds of indicating devices to help
us determine those factors which are
so obvious in the case of water.

Electricity may be judged from {wo
standpoints. One form of clectricity
is called “static.”” The other is called
“dynamic.” It is not the aim to con-
vey the idea that there are two kinds
of electricity, but simply two forms
of the same thing. Static is electricity
at rest. It may be developed by rub-
bing a piece of sealing wax with cat-
fur or a silk handkerchief. It has no
definite direction of flow and is not
useful for power purposes.

On the other hand, dynamic elec-
tricity is current electricity. This
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form apparently moves along conduc-
tors, assuming a definite path and di-
rection. In present day electrical en-
gineering we are not interested in
the static form. It is the dynamic
which gives us the power to light our
lights and operate our machinery.

In the operation of this machinery
we would be positively lost were it
not for the means we have for meas-
uring current strength and voltage.
We would know nothing about power
and its measurements. We would be
floundering around in the dark guess-
ing at all values and working on the
“hit and miss” principle. The student
of radio and electrical engineering
should appreciate this fact and learn
to comprehend the significance of
electrical measurements. This is
probably the reason why the electrical
man who is good at wiring houses
can never become professional in the
true engineering side of his study. He
should be good in the mathematics of
the electric current and know the use
of his formulas, the values of which in
most cases, are taken from his instru-
ments. The very base of electrical
engineering is precision measurenient.

We are all familiar with the word
“voltmeter.” This word means noth-
ing more than a meter for measuring
volts, or units of pressure. Imagine
yourself connecting up an electric
gencrator and after you have it in
working order you are ready to close
the switch so as to light a group of
incandescent lamps. What should he
the first move you should make before
you close that switch? Would you
just throw in the switch regardless of
what might happen?

Only a very thoughtless person
would do such a thing. The exper-
ienced electrician would first connect
to the generator brushes a voltmeter
and ascertain what the machine's
pressure was. If vou did not do this,
as far as you know, this machine
might be giving a thousand volts and
this pressure would Dhurn out all the
lamps connected to the line wires.

The operating engineer at the elec-
tric  light palnt understands these
things and he 1is responsible for
thousands and thousands of lights all
over the city. Just a small bit of this
carelessness would result in many
thousands of dollars damage. Here
the voltrheter is the compass which
points out the pressure value. With
its aid the engineer is not like the
seaman blindfolded to conditions be-
cause of the lack of a guide, but he
knows to a high degree of accuracy
just where he stands.

* % %

The operating principle of the volt-
meter is a very interesting one.
Wherever dynamic or current elec-
tricity is flowing in a wire there is
always present around that wire a
magnetic field. The extent of this field
depends upon the amount of current
flowing. If a small fraction of an am-
pere is being conducted the electro-
magnetic field will be small,

As the current value becomies larger
the magnetic field becomes larger and
stronger around the wire. Most all
clectric measuring instruments work
upon the principte of this phenom-
enon, namely, electromagnetism. If
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you will study the following diagram
which represents the simple internal
wiring system you will note several
interesting points.

If you have a voltmeter or am-
meter, you may have been told many
times the proper method to use when
connecting it in circuit. You have
been cautioned to connect the volt-
meter across the main line wires, and
the ammeter in series with the line.
A little thought will convince you
why these methods must be used.

Since the voltmeter is a device
primarily designed for measuring
pressure it must be connected across
the main lines for the reason which
follows. The volt is the unit of pres-
sure, and when we speak of voltage
we mean the ‘amount of push avail-
able. There is a positive brush at the
generator, or, if it is a battery, it is
called the positive pole. At this posi-
tive brush or pole there is a higher
degree of electrification than at the
negative brush of the generator or
negative battery pole.

* % %

Iet us assume the degree of pres-
sure electrification at the positive
brush to be 110 volts. There is a
force, therefore, of 110 volts pressing
out from the positive brush, which is
available for use in pushing the cur-
rent around the circuit. Be sure to
understand this. The degree of elec-
trification, we'll say, is 110 units high-
er at the positive brush than at the
negative.

We may go further and call this
the potential drop or potential differ-
ence between these two brushes. Now
when the current is allowed to flow
over the circuit the 110 volts of press-
ure potential pushes this current down
grade, so to speak, overcoming what
resistance it can, until the pressure
has used up its force. The pressure
thus corresponds to water pressure,
forcing electricity from a higher level
to a lower one. You will remember
that the speed at which the current
travels is dependent upon the resist-
ance it encounters, and if the resist-
ance is great a correspondingly higher
pressure is necessary to carry on the
work.

Now it is essential that the con-
structiomr of the voltmeter take this
fact into consideration. It must be
adapted to this type of measurement.
Since the voltmeter is placed directly
across the line of the brushes of the
gencrator, it must be able to with-
stand the difference in potential be-
ing generated. Referring to the volt-
neter diagram you will note the mov-
able coil winding. This winding is of
very high resistance. It must be so
in order that the entire pressure may
be applied without doing injury to the
wiring system in the instrument. As
the pressure forces the current
around through this little fine wire
winding a magnetic field is created
around the coil. This magnetic field
depends upon the amount of current
flowing around through the coil, and
this amount of current depends in
turn upon the amount of pressure act-
ing.

The movable coil is located between
two permanent magnetic poles, one
north and one south. The permanent
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magnetic field is always constant be-
tween these two poles, the lines of
force passing across the chamber in
which the movable coil is located. As
the current flows through the movable
coil the magnetic field set up around
it reacts upon the permanent mag-
netic field of the magnet poles. When
this reaction takes place the movable
coil is twisted slightly from its posi-
tion, the amount of twist depending
upon the amount of current flowing
in the movable coil winding. Re-
member that this current depends
upon the pressure and this pressure
is what we are getting at.

¥ x %

The electromagnetism around any
Current-carrying conductor always
takes a definite form and since the
reaction between the electromagnet-
ism around the coil and the perma-
nent magnetism from north pole to
south pole are working against each
other, if the meter is wrongly con-
nected, that is, the positive wire on
the negative and the negative wire
to the positive button of the instru-
ment, the meter needle will swing
backward. If this occurs the two line
wires should be reversed, then the cur-
rent will flow properly around the
coil and a reading will be given.

It was stated above that the volt-
meter coil was of very high resistance
because it had to take care of all the
potential difference across the brush-
es. This resistance often is of many
thousands of ohms. Just consider for
a moment a 110 volt instrument. With
good designing, let us say that the
fine wire of the movable coil must
be limited to 0.005 ampere, a very
small amperage indeed. If we sub-
ject this wire to more than this cur-
rent value, it will be burned up. Now
vou cédn easily calculate what resist-
ance 1s necessary to hold back the
current to this amount.

By Ohm’s Law we find this resist-
ance to be 22,000 ohms. If we should
by accident connect this meter to a
220 volt line it is obvious what will
happen. The resistance will remain
the same, but since the pressure is
doubled the current will be doubled,
the result being that instead of the
0.005 ampere a 001 will circulate
through the coil. This may burn out
the winding if left running sufficiently
long. This same principle holds true
with low reading voltmeters of 5 or
10 volt design.

x % %

Sometimes there is an additional
resistance winding which is in series
with the movable coil winding. This
additional resistance is wound around
a spool and is inserted inside of the
voltmeter case, With this arrange-
ment two or three different voltages
may be measured by taps being taken
from the additional resistance at the
proper places. This 1s a common
method of making voltmeters which
will read different voltages such as 10,
150 and 300 volts. The scale is called
a triple scale, and the leads from the
taps are brought up to the proper
buttons on the outside of the instru-
ment case. An instrument of this type
is quite handy since it combines in

(Continued on Page 39)
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Detector-Amplifier Tube Popular

UV-201, NEWLY DEVELOPED FIVE-VOLT VACUUM, HAS HIGH

HE Radiotron type of tube,

recently put out by the

Radio Corporation of Amer-
ica, is proving its worth as a de-
tector, or a radio or audio-fre-
quency amplifier. It has a very
high degree of efficiency due to
the gases being thoroughly ex-
hausted during its construction,
and it requires less adjustment of
the controlling elements than gas
filled tubes.

Because of its specially de-
signed filament and other fea-
tures it is proving exceedingly
popular with RADIO TOPICS
readers. With a potential of five
volts across the terminals of the
filament, the current flow is 0.25
ampere or about one fourth the
current necessary for tubes of the
old type. This current may be
supplied by four dry cells con-
nected in series, or a six-volt stor-
age battery.

00025 MFD
il GRID
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GRID LEAR
265 MEGOHMS
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FILAMENT

FILAMENT
BATTERY
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Fig. 1. Proper hook-up for detector.
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High filament emission in a
vacuum tube when accompanied
by exhaustion which is carried to
the lowest pressures obtainable in
production determine, in a large
measure, the success of the tube
as an amplifier of radio frequency
currents as well as low frequency
energy. The practical significance
of these features is shown below:

(1) Electron emission from the

filament, averaging about 5 times
that of the ordinary amplifying
tube, make it an exceptional tube
for power amplification such as
that required for loud speaker
operation. :

(2) The filament of one tube
consumes one-quarter ampere and
it may be operated from 4 dry
cell in series, thus eliminating

DEGREE OF EFFICIENCY

the use of storage batteries. If
more than one tube is used, it is
recommended that a storage bat-
tery of from 20 to 40 ampere-hours
be employed. If Radiotrons, UV-
201-A, are used instead of UV-
201, the battery will last four
times as long.

(3) Having exceedingly high
vacuum, the tube is exceptionally
quiet in operation, there being no
inherent tube noises such as hiss-
ing and cracking. High vacuum
also assures uniform characteris-
tics.

(4) It is paraticularly adapted
to radio frequency amplification.

(5) In its operation as a detec-
tor, radio-frequency or audio-fre-
quency amplifier, the results ob-
tained are exceptionally independ-
ent of filament adjustment, it is
said. Critical adjustments of grid
leak or grid condenser are not re-
quired.

(6) It can be used in any equip-
ment which at present uses the or-
dinary tube and give improved re-
sults. No adaptor is necessary
when the standard four prong
socket is used.

(7) If the filament is supplied
by a 6.0 volt battery, the resistance
of the filament rheostat should be
at least 4 ohms, preferably 6 ohms.

(8) Filaments should always be
operated at the lowest current
consistent with satisfactory re-
sults.

Hiram Jones Soliloquizes

By C. M. BUCHANAN

HEN you're spirit’s kinda
w drooping and things don’t
seem to go at all, when you're
feeling blue and crabby and morose,
when the clouds of darkness hover
and all sweetness turns to gall, and
pleasure’s gone to—heaven only
knows; don’t go and fill yourself with
poison whiskey, or try to drown your
troubles out with gin; why take a
method that's so awful risky, and
only leads to sorrow and chagrin?
Much better go and listen .on your
radio, forget your grievance for two
little hours; hear music from plain
jazz to oratorio, and soon your face

will shine like springtime flowers.

HIRAM JONES.

wwWwW americanradiohistorvy com

(9) The tubes should be
mounted on cushioned bases,
when used for detection and au-
dio-frequency amplification.

Uses as a Detector

When the tube is used as a de-
tector it is usually preferable to
connect the grid return to the

GRID

PLATE

FILAMENT
BATTERY

-ﬁ-ll i

RHEQSTAY

BRID RETURN

Fig. 2 shows hook-up for amplifier.

positive side of the filament ex-
actly as shown in Fig. 1. A grid
condenser of .00025 mfd. and a
grid leak of 2 to 5 megohms are
recommended. Critical adjust-
ments of grid leak and condenser
are not required. The best plate
voltage for detection is approx-
imately 40 volts.

When the UV-201-A Radiotron
is used as an amplifier it is im-
portant that the filament rheostat
should be placed in the negative
lead from the “A” battery and that
the return lead from the grid cir-
cuit should be connected to the
negative side of the “A” battery
and not to the negative side of
the filament. These connections
should be made as shown in
Fig. 2.

For the best results the neg-
ative grid bias voltage should be
increased with increase in plate
voltage. In general, the following
grid bias voltages are suitable:

40 Volts Plate.......... 0.5—1.0
60 Volts Plate........... 1.0—-3.0
80 Volts Plate............ 3.0—4.5
100 Volts Plate........... 4.5—6.0

Negative biasing cells should
always be placed in that portion
of the grid circuit where it re-
turns to the filament circuit rather
than next to the grid terminal of
the tube.
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The UV-199 Tube Operates on
Flashlight Battery

RADIO® tube, which con-

sumes 70 per cent less cur-

rent than any of the small
or so-called peanut variety now
being sold and the first to oper-
ate with the filament current sup-
plied from the ordinary flashlight
battery, has been perfected by the
General Electric Company. Tt is
known as the UV-199.

This new type radiotron has
the X-L tungsten filament, which
according to radio engineers, is
considered as great an advance
over the old tungsten filament for
vacuum tubes in radio work as
the tungsten incandescent lamp
is over the carbon lamp in the
field of electrical illumination.

The filament wire in the new
tube is extremely small, being
but one-fourth the diameter of an
ordinary hair. However, this is
not an indication of any weakness,
for this tungsten wire has the
strength of the best steel piano
wire. By radio engineers, this
new filament is considered prac
tically ideal. It has the high effi
ciency of electron production of
the coated filament and the uni-
formity of operation and rugged-
ness of the tungsten filament. It
has the quictness of operation of
the coated filament and a lower
operating temperature than the
old tungsten filament. It has the
long length of the coated filament
and the long life of the tungsten
filament.

The oustanding features of this
new tube in comparison with pre-
vious tubes are shown in the at-
tached summary.

Outstanding Features

The watts consumed by the filament
of this tube is .18, or approximately
but one-twenty-seventh of the energy
used in the UV-201 tube. Yet the
characteristics when used in a radio
set are slightly better.

The filament of this tube runs at a
temperature about 400 degrees cooler
than the old type of Radiotron tube.

It is interesting to note that four-
teen different chemical elements are
utilized in this tube besides traces of
several others.

This radiotron might almost be
termed “the tube with nine lives,” be-
cause if the filament is operated at
too high a temperature, the electron
emission falls off and the tube be-
comes Inoperative. However, by

operation at rated voltage with the
plate voltage off for a period of time
normal electron emission can be re-
gained. The length of time required
to perfect this recovery is propor-
tional to the length of time at which
the tube was operated at abnormally
high filament voltage. This does not
mean that for uniformly satisfactory
results careful adjustment of filament
voltage is not essential. It does
mean, however, that improper fila-
ment operation does not spoil the
tube beyond recovery.

This new Radiotron tube is an ex-
cellent radio frequency amplifier, be-
cause the capacity between elements
is lower than that of the UV-201-A
tube

Although the base of this tube is

Three photos of the new UV-199 tube, showing fila-
ment, grid and plate.

of the same gencral design as the
standard four prong base, it is of
smaller diamecter and the arrangement
of the leads to the contact pins is
different, the grid and plate contact
pins being opposite rather than adja-
cent. This has been dorme to facilitate
wiring and simplify connections in a
multi-tube set:

This tube operates satisfactorily in
all circuits which were used with the
old UV-201 tube and should give
slightly superior results, especially in
radio frequency amplification. Con-
stant voltage operation of the fila-
ment is recommended. However, con-
stant current operation does not en-
tail the serious loss of life that fol-
lowed constant current operation in
the old tungsten filaments.

Small Filament Energy

The UV-199 tube requires so little
filament energy that the ordinary No.
6 dry cells give remarkably long serv-
ice. For instance, three No. 6 dry
cells in series will operate one of the
UV-199 tubes one hour a day for a
whole yvear; or will operate two hours
a day over the entire “radio season.”

wwWwW americanradiohistory com

This is a very advantageous feature,
because it allows dealers to equip
sets in the beginning of the season
with batteries which with ordinary
and intelligent use will last the entire
active part of the season.

On a three tube set three No. 6 dry
cells will operate the tubes one hour
per day for a period of over four
months.

In the case of portable sets using
three cell flashlight batteries, it is
recommended that one set of three
flashlight cells be used for each tube
in the set. It is immaterial whether
cach tube is wired separately to one
of the batteries or whether they are
all placed in parallel, provided sepa-
rate rheostat control is made for each

tube. If separate rheostat control is
not employed for

4 cach tube and only

a common rheostat

provided the bat-

teries should be con-
nected in parallel.

In common with
all receiving tubes,
there are certain
precautions which
should be observed
in order to obtain
satisfactory results.

The proper- grid
bias must be used,
depending in amount
upon the plate volt-
age employed. Un-
der certain condi-
tions of small inter-
ference, slight static
and weak signals, a
grid leak resistance as
high as six to ten
megohms can be em-
ployed with success.
With strong signals and heavy inter-
ference or static a lower grid leak re-
sistance down to possibly two meg-
ohms should he used.

It should be understood that this
UV-199 tube will not deliver the
energy as an amplifier that the UV-
201-A will. The UV-201-A is a re-
markably powerful tube and has elec-
tron emissioh, mutual conductance
and amplification far above any other
receiving tube. Tt must not be ex-
pected that with a filament expendi-
ture of only .18 watt that as powerful
results can be obtained as an ampli-
fier as with the expenditure of 1.25
watts.

Proper Rheostats Required

On account of the low filament cur-
rent required by this tube it is essen-
tial to have the filament rheostat of
sufficient resistance.. For operation
from three dry cefls, the filament
rheostat resistance should be at least
thirty ohms per tube. If a six volt
storage battery is used, the resistance
should be at least sixty ohms. In
multi-tube sets the sockets for -the
tubes should be cushion mounted so
as to minimize the effect of vibration.

?b
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Overcoming Antenna

By

lens is at best a poor piece of

apparatus, because the part
of the instrument supposed to
bring in the light rays fails in its
function. In the same way a radio
receiving set with a defective an-
tenna system is an equally unsatis-
factory piece of apparatus, because
the part of the outfit which is sup-
posed to catch the signals sent out
from broadcasting stations has
failed in its task.

Most radio fans will accept the
foregoing statements as axiomatic,
yet they will continue using pour
antenna systems and will- wonder
why their sets don’t pick up distant
stations or once they pick up the
stations fail to hold them.

On the other hand, there are
fans who lean over backwards in
the efforts to stand straight on the
antenna question. They rig up
elaborate antenna systems such as
a high-powered broadcasting sta-
tion might use and wonder why
their set doesn’t do its work. To
use the illustration of the camera
again, this is precisely like putting
a very large lens in a small camera.

The extremnely large antenna has
a fundamental wave length too

A( AMERA with a defective

Dithiculties

DONALD A. WILLIAMS

high for the set and for that rea:
son will not give efficient results.
Conversely the antenna that is too
small is not large enough to absorb
a sufficient amount of energy and
hence the set fails to operate sat-
isfactorily.

If the fans thoroughly appreci-
ated the problems of the antenna,
one of the most neglected and most
important parts of the set, many
of the weird aerials that grace the
horizon would be replaced by an
tennz as workmanlike and as effix
cient as the sets that skillful fans
are now able to make.

In seeking the happy medium be-
tween the too large and the too
small antennz the first thing for
the radio devotee to consider is the
wave length upon which he expects
to receive most of the signals. If
he wants a 360-400 meter recep-
tion he should have an aerial,
whether made in one, two or three
lines, totaling between 125 and 150
feet, including the lead-in wire.
Such an antenna has a natural
period most adapted for receiving
waves 360 or 400 meters in length.

The allocation of new wave
lengths to the broadcasting sta-
tions, effective May 15, may give

ey - wwWwW americanradiohistory com

rise to the question: “What size
antenna should I use for general
all-wave reception’”’

The answer is: “Stick to vour
antenna 125 feet long.”

For amateur work, including re-
ception of trans-Atlantic telegraph
stations employing a 25,000 mecter
wave length, for the reception of
low wave amateur signals and anv-
thing between those extremes the
125 feet single wire antenna “de-
livers the goods.”

For distance work a two-wire
antenna, about 70 feet long, will
work better than the single wire,
because it absorbs as slightly small-
er amount of energy from local sta-
tions and hence is able to cut
through to pick up the waves of
distant stations. In other words a
greater selectivity is obtained from
a two-wire antenna 70 feet long
than is obtained from a single wire
antenna 125 feet long.

It is a frequent sight to see two
or three wire antennz rigged up a
foot or a few inches between the
wires. Such rigging is fatal to
good: results, because the capacity
between the two wires when close
together is rather large, whereas
the desired thing is capacity be-
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tween the aerial and the ground.

It is best, authorities agree, to.

space the wires of the anterna
about three feet apart to eliminate
these capacity effects.

Many of the common difficul-
ties of radio reception can be
traced to the antenna, just as fad.
ing signals can in numerous in-
stances be traced to the antenna.
In one case the writer has in mind
it was possible to get stations very
clear, but they faded and then
came back, repeating the process
over and over. It was discovered
that the antenna was swaying in
the wind. It was guyed taut and
the fading immediately stopped.
That is the reason why the gov-
ernment will not issue a license for
a class B station unless the an-
tenna 1s guyed to prevent swing-
ing, because the fading signals of
a transmitter can be caused by
swaying just as the same cause will
make received signals fade.

Another thing to be guarded
against 1s the proximity to trees or
telephone lines which can sway
until they touch antenna. The mo-
mentary touches ground the an-
tenna and the signals do not reach
the receiving set. In fact, it is not
necessary that the trees or wires
actually touch the antenna wire in
order to interfere with reception
of signals.

Powel Crosley, Jr., president of the Crosley Manufacturing Company, dedicating the new 500-watt
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The reason for this is that the
increasing and decreasing distance
of the wire or tree to the antenna
changes the thickness of the dielec-
tric—in this case the dielectric is
the air—and thus causes fading
signals in exactly the same way
that the swaying antenna above the
ground changes the distance be-
tween ground and antenna with
every swing.

Look to your antennz. See that
your connections are soldered, that
you give the little electrons a
chance to get into your set to bring
you voice and music.

Care of Radio Tubes

The inexperienced radio fan is apt
to meet with disappointment when he
finds that the high voltage leads from
the “B” battery have been accident-
ally connected across the filament
posts of his receiver and one or more
tubes are burned out,

Although the normal life of the
average Rarlotron filament is con-
siderably more than 1,000 hours, it
requires but an instant to destroy this
delicate filament when excessive volt-
ages are applied to the terminals.

When filaments are shorted across
a twenty, forty or sixty-volt battery
in new condition, the “burnt-out” re-
quires but a fraction of a second and
unless the user happens to be inspect-
ing the tube at the instant of the
flash, the damage would not be dis-
covered until the set was used again.
It is a very easy matter to protect
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tube filaments by either of the fol-
lowing means:

Insert a 100-ohm (non-inductive)
resistance for each 22-volt block of
“B” battery in the circuit next to the
positive terminal of the “B” battery.
This resistance may be left perma-
nently in the circuit without any
effects whatsoever in the normal life
of the receiving set.

Probably the most convenient form
of resistance is a 25-watt, 110-volt
tungsten lamp, which will provide
sufficient protection for plate volt-
ages up to and including 100 volts.
This resistance automatically in-
creases with the current so as to act,
in effect, as a protective ballast lamp.

Troy Station Changes

Wave

Beginning on Monday, May 21, the
Rensselaer  Polytechnic Institute,
Troy, N. Y, station WHAZ coni-
menced to broadcast on 380-meter
wave length as assigned by the U. S.
Department of Commerce. Before it
used the 400-meter wave.

Coincident with the change in wave
length, station WHAZ changed the
hour of starting its broadcast pro-

.grams Monday evening from 8:15 to
9 o’clock, Eastern Standard Time, in

order that its programs may be
broadcast without interference and
completed without interruption.
Heretofore this station has been

restricted to the period between 8:15
and 9:30 p. m.~and frequently its pro-
grams have had to be curtailed. This
change to a later hour will also meet
the approval of many listeners to
WHAZ programs in the middle and
far west and western Canada.

|
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Electric radio broadcasting equipment at Station WLW, Cincinnati, Ohio.
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Correspondence With the
Institute

The Director of Radio Topics Institute will answer any questions
puzzling radio fans in this department. Make your letters as short as
possible, write on one side of the paper only, and give name and ad-
dress. This is your department. Use it.

Uses Meyers Tubes

WHITINSVILLE, MASs.—Please send me
a diagram of a radio set using Meyers
tubes and choke coils for three steps
of radio frequency amplification and
three steps of audio frequency. I should
prefer a honey«comb coil set.

What can you tell me about the new
Meyers tube that uses cither 110 volts
A. C. or D. C?—-CHARLES A. AL-
LEN, 122 East St, Whitinsville, Mass.

Awnstver: The hookup you ask for
was mailed today. As far as we know,
the new Meyers tube is not yet on the
market, When it does come out it will
be a great help to many fans because of
its ability to use either kind of the com-
mercial current that is now furnished
for power and lighting and is in most
every modern dwelling.

What Is “A. F.” and “R. F.”?

CHicaco, ItL.—I am secking full in-
formation on what is meant by, and
how can vou tell the difference between
audio and radio frequency?’—EMIL
BEGUHN, 2156 N. Momence St., Chi-
cago, Il

Answer: The terms radio and audio
frequency are used to distinguish be-
tween two different types of alternating
current that are commonly used in radio
work. Radio frequency is a current that
is above the range of audibility of the
human ear, which is generally about
10,000 cycles. That is to say that the
car will not respond to a sound that
has a frequency above 10,000 cycles, or
20,000 alternations (of current in this
case), and this frequency is about the
highest limit. As a general thing, the
average car will not hear any sound that
is above 10,000 alternations. In some
cases ears will hear sounds as high as
20,000 alternations, but these cases are
very rare. Audio frequency current is
a current whose range of alternations
is below 10,000 cycles. That is to say
that the human ear can easily hear any
frequency below this down to about six-
teen cveles, at which it beconies individ-
ual sounds. Both these frequencies are
used in radio work, in transmission and
reception. In a transmitting station there
1s a current being sent into the ether at
all times when the transmitter is in op-
eration. This current is at a radio fre-
quency. When the microphone is spoken
into, a current impulse is set up in the
microphone line which is suitably am-
plified and impressed on the transmitting
tubes, which in turn is carried out into
the ether. This current that is sent out
is a combination of radio frequency and
audio frequency currents, the voice cur-
rent and the transmitter tube current.
This energy is then received on a re-
ceiving antenna and the voice is again

brought out by means of the detector
and the phone.

Radio and audio amplification is often
mentioned in radio work as well as the
two kinds of current. By radio fre-
quency amplification is meant that the
current is amplified while it is still at
a radio frequency and then detected,
while audio frequency amplification
means that the current is detected and
then amplified at an audio frequency.

Can’t Get DX

CHicago, ILL—I have a short wave
regenerative set consisting of two va-
riometers, one variocoupler grid leak
and detector tube. I am able to receive
local broadcasting, but not distance. Can
you give me the reason? Will you please
send me a hookup, using these parts in
connection with a two-step radio fre-
quency amplifier and an audio frequency
amplifier>—EDWIN C. REYNOLDS,
1635 S. Komensky Ave., Chicago, Il

ANSWER: This non-reception of long
distance signals may be due to a loose
or poor antenna connection or a ground
connection that has become corroded.
Also, be sure to keep all your leads as
short and straight as possible.

Am mailing today the radio and audio
frequency circujt you requested.

Poor Results With 201-A

Covington, Kv.—Looking over the
Rapio Torics of April, which is always
a welcome visitor, I noticed your write-
up on the new UV201-A tube on page
28, which stated that it was more power-
ful and could be used as a detector or
as an amplifier. I bought two such tubes
and have not been able to get results
with them, whereas the UV200 gave
splendid results. In order to make use
of these tubes I intend to build an
amplifier set, but on looking at the sketch
on page 28 I cannot understand what is
meant by “grid return.”

I would appreciate it if you would
give me a little help on this matter and
if possible a hookup for a_ two-stage
amplifier to usc other tubes. 1 am send-
ing with this letter a hookup of my set
and an amplifier diagram which I have
figured out but do not know if it works

To the Amateur

ON'T let the old-timer with a
D complicated regenerative set

talk you out of building a
crystal receiver, if that’s all your
pocketbook can stand. You can
get just as much enjoyment out of
a good crystal set as the expe-
rienced electrician gets out of his
$300 outfit, and, in many cases, a
darn sight more.
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with the UV201-A tubes—AEMILIAN
SCHILIMM, 338 E. 17th St; Coving-
ton, Ky.

ANswEr: Sorry to hear that you had
such hard luck with your new tubes.
You might try varying the “B” battery
voltage and also try a different value
grid condenser. By grid return is meant
the lead that is opposite the grid in any
circuit. In a detector circuit the lead
that comes from the side of the vario-
coupler is opposite the lead to the grid,
known as the grid return lead. In an
amplifier circuit the lead that is taken
from the side of the secondary opposite
that which goes to the grid is known
as the grid return. This is illustrated
in the circuit which is returned to you.

The hookup you sent is O. K. and
will work with any three element tube
now on the market.

Range of Reinartz Set

CasTtaLiA, OHIo—I wish to ask you a
few questions about the Reinartz circuit
which vou published in the February is-
sue of Rapio Torics.

1. \What is the range of this set?

2. Is this set very selective?

3. Would I be infringing on any pa-
tents by making this set and selling 1t?
If so, how much would license cost?—

ARTHUR \WOBSER, Castalia, Ohio.

ANswER: Question 1, this set has a
range of about 500 miles, but many users
report twice that distance.

Question 2, this set is very selective.

Question 3, yes, you would be infring-
ing on the patent held on regeneration.
For the cost of a license communicate
with The Radio Corporation of Amer-
ica, New York City.

Add a Honey-comb Coil

HampsHIrg, ILL—Being a subscriber
to Rapro Torics, I saw the short wave
receiver, which I built and am very well
pleased with it. \Will you tell me how
to get longer wave lengths with it?—
ELIAS KLINK, Hampshire, Il

Axswer: Glad to hear that you are
getting such fine results with your set
You may increase vour wave length by
the addition of thirty-five houey-comb
coils as shown in the diagram that has
been mailed to you.

Cuicaco. ILL—Please send me an
Ultra-audion set hookup, using three
stages of amplification, four jacks with
WDI11 tubes—]J. A. SYKES, 1734 W.
21st St., Chicago, Il

ANswegr: The hookup has heen mailed
as per your request.

BeLLEvug, Ky.—I am a subscriber to
your most excellent magazine, and would
like to see the answers to the questions
below in your query columm.

Am sending a diagram of a circuit and
would like to know if it is regenerative.
What would I have to add to reach
2,400 meters? I intend to use WDII
tubes with this set. Could I receive
WGY with it?—JACK MAYER, Belle-
vue, Ky.

Answer: The circuit you inclosé is
regenerative. You may load it up to
2,400 meters by using a honey-comb coil
as shown in the diagram sent you.

You will probably he able to hear
WGY on your set, as these sets have
been doing some good work.
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New Licenses Affected by
New Ruling

HIE law of 1912 1s still in full
effect. T'he recent National
Radio-telephony Conference

at Waslington recommended that
an extension of the amateur band
from 200 to 222 meters be made
under special license, for CW only,
all higher special waves to be can-
celled. In accordance with this
recommendation the Department
of Commerce is recalling special
amateur licenses and assigning 220
meters as an upper limit,

A. R. R. L. representatives, in
conference with the department,
were  given  the opportunily of
making reconunendations to the de-
partment respecting a possible sub.
division of the amateur band by
classes of transmitters. A detailed
study of the matter was made by
the directors of the A. R. R. L,
located throughout the country,
and at their meeting on April 27
recommendations were adopted
and transmitted to the department.
These call for the segregation of
all modulated services (spark,
1CW, ’phone, ACCW) within the
limits of 176 and 200 meters; pure
CW 150 to 200 mecters; special li
cense stations with pure CW, 150
to 200 meters; all stations to be
permitted to operdate on any wave
within the band to which that type
1s ehgible. It was recommended
that special licenses be issued only
to holders of a new type of extra-
first grade amateur operator’s li-
cense to be established, requiring
two years’ amateur experience and
a code speed of twenty words. It
should be noted that the present
law prevents the assignment of
waves above 200 meters except up-
der special license, and only to ap-
plicants of experience and ability.

X kK

This recommendation, if adopted,
will result in bands reserved for
CW exclusively at either end of
the amateur allocation. It should
be noted that in general no changes
will be necessary in the adjust-
ments of the average transmitter to
comply with this proposal. No
changes in power limits were rec-
ommended. The idea of an elab-
orately subdivided amateur band,
as tentatively announced by some
of the supervisors, has been aban-

doned.” No decision has been re-
ceived from the department at this
writing.

CW has been tentatively defined
as a continuous oscillation tele-
graph system in which the power
supply 1s substantially direct cur-
rent as obtained from a generator,
a battery, or a rectifier plus an ade-
quate *filter. It was felt that a more
ambitious definition would be im-
practicable of enforcement.

® Ok K

The telephony conference made
1o recommendation respecting ama-
teur quiet hours. The A. R. R. L.
board, however, has been on record
as advocating voluntary quiet
hours from 7:30 to 10 p. m., local
time. In the belief that better
amateur conditions would exist if
the plan were observed uniformly,
the department on April 6 author-
ized supervisors of radio (inspec-
tors) to note on licenses “This sta-
tion is not licensed to transmit be-
tween the hours of 7:30 and 10:30
p. m. daily, local standard time.”
Although discretionary with the
supervisor, some of the supervi-
sors began recalling licenses to be
so indorsed, whereupon the league
sent a representative to Washing-
ton to protest. As a result, instruc-
tions were telegraphed the super-
visors to apply the notation only to
new licenses, pending consideration
of the matter by the A. R. R. L.
board. At its meeting on April 27
the board reiterated its recommen-
dation of voluntary quiet hours, as
before, but opposing enforced quiet
hours in the conviction that they
would be destructive of co-opera-
tion with the department. Recom-
mendations to this effect have been
made to the department and we
now await their advice.

The Radio Telephony Conference
regarded the waves below 150
meters as reserved and recom-
mended an amateur assignment
having 150 meters as its lower
limit. The league feels that no re-
strictions should be imposed which
will prevent experimental investi-
gation of this field, and regards its
members as better able to develop
these waves than any other inter-
est. Strong representations accord-
ingly have been made to the de-
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partment to permit the continued
non-exclusive use of the waves be-
low 150 meters on all amateur li-
censes. No reply has been received
at this writing.—N. Y. Radio
Globe.

Simplicity of Radio

Many books have been written
about radio but a majority of them
are so technical that the average
reader does not understand them
and the result is a lack of interest
in the greatest of modern sciences.

After a careful survey of all
radio books, the Crosley Manufac-
turing Company, of Cincinnati de-
cided that there was a need for one
which could be easily understood
by the layman. Therefore Mr.
Powell Crosley, Jr., president of
the Crosley Manufacturing Com-
pany, wrote the “Simplicity of
Radio,” which describes the func-
tion of the radio parts and their
combined use in the reception of
broadcast concerts. Another in-
teresting chapter in the book, is a
description of broadcasting station
WLW.

Probably one of the most inter-
esting portions of “Simplicity of
Radio,” is devoted to the erection
of the antenna. This is given such
clear description that it is used as
part of the instructions which go
with every Crosley radio receiving
set.

“Simplicity of Radio” is fully
illustrated, in a way that may be
easily grasped by the average read-
er. It was printed by the National
Label Company and has been copy-
righted.

Radio Exercise

Keeping fit by wireless has been
added to WSB’s service through a
series of ‘“setting-up” exercises
conducted on The Atlantic Jour-
nal’s 10:45 broadcast, I. C. Math-
eny, physical director of the Atlan-
ta, Ga., Y. M. C. A, designed and
conducts the course of six simple
drills every Tuesday, Thursday and
Saturday night at 11 o’clock. Mu-
sic sets the tempo for the calis-
thenics which occupy but a five-
minute session,

e
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An Efhcient Indoor Antenna

By HENRY F. WORNER

SUALLY the indoor aerial as devised by the apartment house
dweller or others who, for good and sufficient reasons, are un-
able to erect the conventional outdoor type is, to say the least,

an unsightly affair, especially if it is a wire strung hither and yon be-
neath the ceiling. Owing to the limited space available, it is mostly
too short, and consequently its natural wavelength too low to function
properly at broadcasting wavelengths, unless it is strung in a long

hallwaLy or through several rooms.

On the other hand; a loop aerial by reason of its limited range, is
out of the question for the usual type of radio receiver, which is a de-

tector and two-stage audio—fr.eqhency set.

The novice thus handi-

capped is, therefore, hard to get entire satisfaction from his other-

wise excellent instrument.

The writer believes-that an in-
door aerial of the type outlined
below will be of vital interest to
a large number of radio enthu-
siasts. Such an antenna has been,
in constant use by the author for
more than a year and is working
very satisfactorily within a 750-
mile radius in winter and is good
for about 250 miles in the hottest
of summer weather. The total
cost is well within a dollar and a
half, and the materials required
are 100 feet No. 14 stranded cop-
per aerial wire, four medium
sized closet wire, and a half
pound of wire of the kind used for
hanging pictures, together with
four strips of bakelite, 7x2x%g or
3-16 inches thick.

I I

Procure four pieces of sheet
bakelite or other high insulating
material, 14 or 3-16 inches thick,
and seven inches long by two
inches wide. Dress up the edges
and slightly round the corners for
better appearance. Clamp the
pieces together flush after mark-
ing off the top piece as indicated
in Fig. 1 and drill the two 14 inch
holes shown, drilling through all
four pieces at once. Next mark
off four points an inch apart along
one edge and after sliding the
under piece a half inch to one
side, cut four notches 4 inch deep
as shown in Fig. 2, by slipping
two hacksaw blades into the saw
frame, so as to make the slots
wide enough to receive the wire.
Now single out the odd piece and
cut an extra notch the same dis-
tance from the others. This will
make one strip with five slits, and
three having four notches each.

Next drill a 24 inch hole a quarter
inch below the end of the five-
kerf piece only for securing the
ends of the aerial wire. The strips
are now ready for usc.

Having produced the four screw
hooks and picture wire mentioned
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Working drawings for the construc-

_tion of an efficient indoor antenna.
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above and decided upon the room
which is to contain the aerial,
proceed in the following manner:
Place a hook in or near each cor-
ner of the room and about 18
inches from the ceiling, making
sure to locate them in a solid part
of the wall, preferably a joist, the
location of which may be found
by sounding the walls Lightly
with a hammer. The hollow parts
of the wall give off a ringing
sound. Next bear in mind that
your aerial will be in the shape
of a square coil of four turns
spaced an inch apart, each side of
which will be approximately six
feet long. Then figure just how
much picture wire you will need
to go from the corner of the an-
tenna to the hook in the wall and
back again, taking the precaution
of allowing about a foot more for
contingencies. Thread the wire
into the two end holes in each
piece and twist one end securely
together, the other end being fas-
tened temporarily so as to allow
for necessary take-up or slack, as
the case may be. In their final
positions, the strips stand out
horizontally toward the center of
the room, forming angles of about
45 degrees with the walls, the
saw-kerfed edges facing the cor-
ners.
* * *

After hanging the supports on
their respective hooks, thread two
pieces of string through the top
and bottom holes and take up the
slack until the pieces stand out
from the walls in the positions
they are to occupy (Fig..1). Now
commence fo readjust the lengths
of supporting wire until the
strings line up parallel with the
walls and twist the bottom ends
of the wire securely to prevent
slipping.

Now comes the hanging of the
aerial itself. Start at the piece
having five notches, and pass the
end of the aerial wire through
the hole near the top notch and
put a knot in the end of the wire.
Then return the wire through the
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top saw slot, assisting the process
by bending with the fingers, and
thence through all the top slots,
until you arrive again at the first
strip pass wire into second notch,
and continue in the manner of
winding a large coil, finally re-
turning to the five-slot piece,
through bottom notch, and
through hole near bottom notch
in opposite direction, after which
the wire 1s again knotted to keep
it in place.

It 1s advisable at this point to
make a neat looking job, to go
over the entire wire again, gradu-
ally taking up all slack, always
assisting by bending new bends
and unbending the old, which
will help in holding the strain,
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until the aerial 1s nice and square
and the turns are all parallel with
cach other and as tight as a drum.

Now the two strings, which
probably have slackened consid-
erably since, may be removed.
The lead-in wire is fastened to
the remainder of the wire, left
over after the tie knot is put in,

and the aerial is now ready
for use.
Experiments will determine

whether the tuning condenser in
the aerial circuit should be con-
nected in series with the tuning
inductance or in parallel. The
writer found in his particular case
that the set performed best with
the parallel (shunt) connection.

Radio Table and Chair

ERE 1s a table, the product
H of Toledo Metal Furniture

Co., especially designed for
the ardent radio fan. And there 1s
a chair that goes with it. The
table was built 1t is said at the re-
quest of a radio experimenter
who has had more than ordinary
success at his receiver.

The table is grounded, which
eliminates body capacity to a
marked degree, making finer and
more stable tuning possible, as
well as eliminating many of the
undesirable noises that are gen-
erally present when one is operat

o——

Something new—a Radio table and chair that
is proving a boon to radio fans

ing a three tube set. It also fur-

nishes something to rest the re-

ceiver on.

A peculiarity in connection
with the use of this table was
discovered by one user, in that1in
tuning a circuit with < 43-plate
and a 3-plate variable condenser,
the radio fan was able to get an

additional vernier adjustment by
mserting a 13-plate condenser in
the line used to ground the steel
table.

The chair 1s especially designed
to rest the back of a person oper-
ating a receiver, and as it fur-
nishes the proper body support
it eliminates all fatigue from long
sitting in one position.

Antenna Strung in Attic

An RCA representative recently
stopped in a certain rural commu-
nity and although the local radio
dealer seemed to be doing a flour-
ishing business, hardly five outdoor
antennz were in evidence. Upon
making inquiries, he was told that
because of the lightning-fire fear
on the part of many residents, he
had advocated and personally in-
stalled the so-called attic antenna
in dozens of homes. The psycho-
logical effect of having the antenna
indoors had so reassured the peo-
ple that he was advocating the same
practice in nearby towns with
marked success.

For medium distance reception,
the attic antenna is just as effec-
tive as the outdoor antenna espec-
1ally in detached frame houses. By
virtue of its short span, it permits
sharper tuning with consequent de-
crease of interference. Then, too,
the indoor antenna does not require
elaborate insulation since it is
never exposed to moisture or rain.

When erecting it, however,
string the wires as far from the
house lighting wires as possible
so as to overcome annoying alter-
nating current hums in the re-
celver.
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“Built Like Brooklyn
Bridge”

HE Clapp-Eastham Com-

pany of Cambridge, Mass.,

manufacturers of = Radak
radio equipment, have brought out
a new receiver incorporating many
novel features.

This Type C-3 Receiver is
housed in an attractive walnut cab-
inet. All binding posts have been
removed from the front, and con-

The new Clapp-Eastham Radak re-
ceiver.

nections are made through the
back of the cabinet. All tuning
controls are equipped with a single-
knob vernier. The vernier has no
back-lash or lost motion, it is said,
and has a ratio of 5 to 1. A new
vernier rheostat is used on the de-
tector, which is a single-knob ver-
nier, and 1s very simple to operate.
All tube bases, rheostats and tele-
phone jacks are in line, making a
symmetrical appearance.

The set is regenerative, licensed
under the Armstrong Patent, and
probably the most interesting fea-
ture of the set is its rugged con-
struction. In place of the wire
commonly used, a 3% x 1-16 inch
brass buss bar is used throughout
for connections. This makes a very
attractive proposition, and cer-
tainly eliminates the trouble from
soldered joints, etc.

The makers say, “This set is
built like Brooklyn bridge—to last
forever,” and one look at the in-
terior convinces the average person
that this is so. In addition to tun-
ing to the usual broadcast wave-
lengths, this set tunes to 3,000
meters,
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B. & O. Railroad Uses Radio

SUCCESSFUL TEST MADE ON MOVING TRAIN BETWELEN
CINCINNATI AND LOUISVILLE

HE first successful public

reception of radio broadcast

concerts  was enjoyed on
Wednesday, April 25, 1923, from
the time the train left the Grand
Central Station at Cincinnati, O.,
at 8:20 in the morning until the
arrival of the train at Louisville.
Broadcast music was heard on
the return trip, leaving Louisville
at 5:45 in the evening and arriv-
ing at Cincinnati at 9:10 p. m.

The trip was made in co-opera-
tion with the Cresley Manufac-
turing Company of Cincinnati
and the Baltimore and Ohio Rail-
. road, St. Louis Division.

Crosley Set Used

A Crosley Model X receiving
set was installed in the regulation
day coach and placed on the seat
in one end of the car while a
Western Electric Loud Speaker
was placed in the other end, up
in the rack. The Crosley Model
X consists of one step of tuned
radio frequency amplification, de-
tector and two stages of audio
frequency amplification. A West-
ern Electric amplifying tube was
used in the second or last stage
of audio frequency amplification.
The “B” batteries were placed in
a separate cabinet and a switch
was used to cut-in and out, the
head phones or loud speaker as
desired. The -ecighty-eight volts
of “B” battery were used in am-
plification and 2214 volts of this
was utilized for the detector. A
6-volt “A” battery was utilized.
The aerial consisted of a single
wire, 58 feet long, stretched along
one side of the roof of the car,
with supports and insulators
fastened to the ventilators in the
roof of the car. A current-light-
ing generator was in operation
during the trip. Despite the
handicaps of the all-steel car and
the generator the Model X gave
perfect satisfaction.

The antenna was strung along
the roof of the regulation day
coach which is part of the equip-

ment of the Baltimore and Ohio
trains. The set and loud speaker
were placed on a seat in the for-
ward end of the car. Passengers
were permitted to witness the
special test.

Original arrangements for this
history-making radio-train trip
were made by Alvin Richard
Plough, of the Crosley Manufac-
turing Company and F. B. Dick-
inson, City Passenger Agent of
the Baltimore and Ohio Railroad.
The details of the trip were ar-
ranged by W. A. Radspinner,
special representative of the Gen-
eral Manager of the Baltimore
and Ohio Railroad and John
Andrews, from the engineering
department of the Crosley Man-
ufacturing Company, who in-
stalled and operated the Model X
equipment.

Many prominent men and

women, including officials of the
Baltimore and Ohio Railroad
were present on the trip: George

Radio plays an important part in
the Preferred Pictures production,
“Thorns and Orange Blossoms.” The
players are Kenneth Harlan and Edith
Roberts standing before the Kennedy
receiver.
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W. Squiggins, General Passen
ger Agent; F. B. Dickison, City
Passenger Agent; W. A. Rad-
spinner, Representative; Thomas
J. West, Division Passenger
Agent; E. F. Schlottman, Chief
Clerk to the General Passenger
Agent; F. J. Parmalee, District
Passenger Agent at Louisville;
R. P. J. Moran, Supervisor of Car
Lighting; E. M. Robertson, Elec-
trical Supervisor; Steve Rogers,
Road Foreman of Engines; J.
W. Coles, Conductor; Peter Ad-
rick, Engineer; A. M. Jackson
and T. O. Plummer, Trainmen;
J. B. Perkheiser, Trainmaster, St.
Louis Division. Robert F. Stay-
man, John Andrews and Alvin R.
Plough represented the Crosley
Manufacturing Company.

Louisville Paper Co-operated

Fred Smith, studio director at
Crosley Radio WLW, Cincinnati,
prepared a special program of
music beginning at 8 a. m. and at
intervals of fifteen minutes there-
after. At 9 a. m., C. M. Ritchie,
lecturer of the Baltimore and
Ohio Railroad, told about the his-
tory of railroading from 1827
until 1923. Radio Station WHAS
of the Louisville Courier-Journal,
co-operated in broadcasting or-
gan music from 10:45 a. m. until
the arrival of the train at Louis-
ville.

The return trip was just as
successful as the one to Louis-
ville, and music, addresses and
singing was received from many
stations, including WLW of Cin-
cinnati, WHAS of Louisville who
had a special Rotary Club pro-
gram, WWT of Detroit, and other
stations.

To Radio Dealers

T is a mistake to curtail your
I stock of parts because summer

is approaching. Last year it
was proven that old man Static
played but a feeble part in curtail-
ing the interest in radio. Recep-
tion was good throughout the sum-
mer months, and the dealer who
practices conservatism too far in
the wrong direction is standing in
his own light. Boost radio, and
it will boost your sales.
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Russia Develops the
Radio

In radio research, as in other re-
spects, Russia was almost com-
pletely cut off from the outside
world from 1918 to 1921, according
to the English Wireless World.
Unusual interest, therefore, at-
taches to a report received dealing
with the researches of the Russian
radio engineers during this period,
when they had to rely exclusively
on their own creative genius.

Wireless engineers in Russia are
lihked together in a private society
known as the Institute of Russian
Radio Engineers, founded in 1918.
This society then possessed thirty-
four members and this number has
now increased to 200. The head-
quarters are in Moscow, and there
are branches in Petrograd, Nijni
Novgorod, Kieff and Odessa.

Three Electrode Waves

One of the objects of research
has been the three-electrode valve.
Numerous constructive improve-
ments are claimed to have been
evolved and subsequent knowledge
has shown that these improvements
have followed very closely the prin-
ciples of English and German de-
velopments.

Wireless telephonic  transmis-
sion has been improved and speech
has been clearly heard in Chris-
tiania and Berlin. Several im
provements have been introduced
in modulators and microphones.

An interesting musical instru-
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ment producing varying oscillations
by means of cathode tubes has been
invented by Engineer L. S. Ter-
man, and concerts have been given
with this device in Moscow and
Petrograd.  Progress has been
made in the domain of high fre-
quency machines. The Poulsen
ray generator has been widely used
for wireless telegraphy in Russia
during the last four years, and a
station of 100 kilowatt, embodying
the principle, was erected at Mos-
cow (Shabolovka) in 1919, com-
munication being effected with
England, Italy and elsewhere.

Odd Antenna

Attention has been given to re-
ceiving antennee, particularly the
frame variety, which has been em-
ployed extensively for direction
finding. In regard to transmission
antenne a theoretical improvement
is claimed in the Alexanderson sys-
tem. The principle embodies the
use of only one mast, and it is
hoped that practical tests will soon
be possible.

Improvements are also recorded
in  amplifiers, wavemeters and
other measuring instruments, re-
sistance, cathode tubes for wire
transmission and wireless trans-
mission of photographs.

It is significant that, in spite of
difficulties encountered during the
last years, popular interest in Rus-
sia has permitted the continuous
publication of two periodicals spec-
ializing in' radio.
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Show This to Your
Landlord

If an antenna 50 feet high is
directly under an electrified cloud,
it will have a potential to ground
of 50,000 volts. If the antenna is
well grounded it will lower the po-
tential in nearby structures by this
amount which is equivalent to
elevating the earth immediately be-
neath to the height of 50 feet or to
the plane of the antenna. Thus, as
a matter of fact, the well grounded
antenna actually offers protection
to the building upon which it is
erected. Its function, therefore, is
the same as the lightning rod.

Jazz Music to Be
Restored

HROUGH an agreement

reached between the music

publishers and the radio peo-
ple, it was arranged to broadcast
popular music again, commencing
May 23. This is the first time since
the American Society of Com-
posers, Authors and Publishers
called a halt on the broadcasting
of copyrighted music and demand-
ed the tax of from $250 to $5,000 a
year from the broadcasting sta-
tions.

Harold Rossiter, chairman of the
musical program committee, an-
nounced that the agreement be-
tween the National Broadcasters’
League and the Independent Music
Publishers was perfected, and jazz
music and popular numbers will be
restored on above date. The agree-
ment applies to twenty states.

\ REGENERATIVE CIRCUIT WITH OPTIONAL TWO-STEP AMPLIFIER

LIGHT LINES SHOW ADDITIONAL 2 STEP AMPLIFIER
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Practical Hints on Designing
Regenerating Receiver

By PAUL A. PERRY

S everyone knows, the advent of the regenerative type of receiv-
ing set was one of the greatest forward steps made in the de-
velopment of radio. It has become the standard against which

all other types of radio receivers are judged and is without question
the most efficient of them all. However, because of the principles in-
volved in the operation of this type of receiver, it must be intelligently
built and operated or else the time will come when, like England, our
use of the regenerative type of receiver will be prohibited.

This statement not only applies to the amateur who builds his own
instruments, but also to the unscrupulous manufacturer, even though
he be licensed, who does not take the time or money to develop a type
of instrument which will give the least amount of re-radiation inter-
ference, if any, to the neighboring receivers that are in operation.

There are two distinctive unde-
sirable noises that can be received
through most regenerative sets.
One, a low, faint moaning that
does not drown out the speech of
the station being received, and
the other, a very loud, harsh, un-
bearable screech that almost, if
not entirely, drowns out the sta-
tion being received. The first
sound is caused, most usually, by
the hetrodyning caused by the dif-
ferent carrier waves of the trans-
mitting stations and, at present,
impossible to overcome at the re-
celving station.

However, this moaning mav
also be caused by some nearhy
regenerative set that is not in
proper operation or, in other
words, a set that is giving off
the second described sound.

This re-radiation of regenera-
tive sets can be overcome to a
great extent by the proper de-
signing and placing of the units
in the circuit.

If the radio-frequency oscilla-
tions generated by the detector
are fully used within the set or
are kept from hetrodyning them-
selves, the undesirable re-radia-
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Hook-up for regenerative receiver described in accom-
panying article by Paul A. Pervy.
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tion can be greatly overcome
without decreasing the cfficiency
of the set.

Simplest to Build

The Ultra-Audion is the sim
plest and, it seems, the most
abused of all the regenerative cir-
cuits. This circuit consists only
of a variable or fixed tuning in-
ductance, with a series variable
tuning condenser, and the neces-
sary tube controls. \When cor-
rectly connected, this circuit will
often outdo many of its more
complicated brothers in the re-
ception of distant stations. The
feeding back of the radio-fre-
quency currents that are gener-
ated in the plate circuit by the
detector tube directly into the
grid circuit of the tube and there-
by adding to the incoming signal
strength, is the function of this
circuit.

In order to accomplish this ob-
ject, the plate is usually connected
directly to the antenna side of
the inductance with the antenna,
and the headphones placed in the
plate-to-filament circuit between
the “A” and “B” batteries with
the variable condenser placed in
series with the ground and the
inductance and also in series in
the grid-to-filament circuit.

In this manner the plate oscil:
lations are forced back through
the inductance and into the grid
circuit.

The variable condenser, in this
particular combination, controls
the wavelength tuning and at the
same time the oscillations of the
tube. At first thought, this com-
bining of controls would seem to
be a great advantage, but after
a little study its disadvantages,
not only to the operator, but also
to the neighboring receivers, will
readily be seen.

The variable condenser, in this
particular position, at best can
only control either the wave-
length or the oscillations of the
tube and most certainly not both
with any degree of satisfaction.
This is the reason that in most
of the above described circuits a



28

vernier variable condenser is
necessary in order to obtain only
fairly satisfactory results.

Trying to Stop Whistling

Because of the critical control
of the condenser, the tube often
starts hetrodyning when a station
is tuned in. In trying to stop the
hetrodyne action, the station is
usually lost because of the con-
denser also controlling the wave-
length.

The average operator, rather
than lose his station, is willing to
put up with a little whistling, and
after losing stations several times
in endeavoring to stop the whis-
tling, no longer tries to put a stop
to it. This whistling of his set
does not bother him only. It
bothers all receiving stations
within a radius of a half to one
mile that are endeavoring to re-
ceive stations on the same wave-
length. Thus it is that an incor-
rectly designed or operated re-
generative set may ruin the eve-
ning’s entertainment for all with-
in a fairly large radius.

Another objection to the above

described circuit is the very
noticeable body capacity effect
whenever the hand 1s brought

near the condenser for tuning.
The cause of this is again traced
to the position of the condenser
in the oscillatory control circuit.
In any circuit in which the plate
currents of a tube are put under
control, the body capacity effect
is very difficult to overcome and
the combining of the condenser
controls, such as in the described
circuit, renders the elimination of
body capacity practically impos-
sible. In many such outfits, sta-
tions may be tuned in and out by
just shifting the position of the
hand. Fowever, by a simple
modification of the above circuit
all of these objections, even to
that of body capacity, may be
easily overcome without the need
of any other or more elaborate
apparatus than required before.
The accompanying diagram
gives the hook-up of the circuit.
In this circuit the plate is con-
nected to that side of the induc-
tance away from the antenna with
the headphones in the plate-to-
filament circuit, as before, be-
tween the “A” and “B” batteries.
The variable condenser is placed
in series in the ground lead of the
inductance where it only controls
the wavelength and is free from
body capacity. In this combina-
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tion, the oscillations of the tube
are not controlled. The induc-
tance 1s used as an auto-trans-
former where the energy gener-
ated in the tube is transferred
from the plate circuit directly into
the grid circuit. The whole coil
is used as a fixed plate inductance
while parts of the coil are used as
a variable wavelength control in
the grid circuit.

Ease of Control

The tube will oscillate freely
in this circuit but not to the point
of self-hetrodyne and forced oscil-
lation. This circuit is much easier
to control because it does not re-
quire vernier or critical adjust-
ments on any of its units. The
distance obtained with it is equal
to that of the first described cir-
cuit, while the freedom from he-
trodyning whistles and distortion
is very noticeable. Not only that,
the inductance uses practically all
of the energy generated by the
tube, thereby greatly reducing the
re-radiation usually caused by
this type of circuit.

This circuit may also be used
without an antenna of any de-
scription for the reception of sig-
nals 10 to 30 miles distant. This
is accomplished by simply discon-
necting the antenna and connect-
ing the otherwise antenna lead of
the inductance directly to the
ground as indicated by the dotted
line in the diagram. It may be
that some of the readers are so
located that greater distances will
be obtained without the use of
the antenna.

Pallophotophone

Records Speech

If Governor Alfred E. Smith
of New York wants to hear him-
self as others hear him or if, years
later, he wants to hear again the
applause and the band musx
which greeted him at his inaugu-
ration recently in Albany, he has
only to listen as the Pallophoto-
phone, the new sound recorder of
the General FElectric Company,
which reproduces the sound pho-
tographs of his inaugural address.

This record was made from the
air. That is, it was received by
radio and then photographed,
thus demonstrating a new and
possibly important use for the
Pallophotophone. The instrument
had heretofore been used to re-
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cord or photograph addresses de-
livered directly into jit; later re-
producing the addresses by radio
from WGY, the Schenectady
broadcasting :station.

As Governor Smith spoke to
the crowd attending his inaugura-
tion a little microphone in front
of him picked up his words and
carried them sixteen miles by tele-
phone or land wires to Schenec-
tady. At WGY, the signals were
amplified and modulated and put
into the air for all within the ra-
dius of the station to hear. These
words or electrical impulses were
recorded from the air by the
Pallophotophone. The record was
then developed and now speech,
applause and music may be put
back into the air when, and as
often as desired.

Youngest Radio Fan

ABIES now cry for radio!

The new national pastime

has invaded the nursery and
many mothers are adopting radio
waves as pacifiers. A mother of
six children, the oldest eleven
years old, writes WGY, the Sche-
nectady broadcasting station of
the General Electric Company,
that her youngest child, aged
fourteen months, is already a fan.
Mrs. Robert Barber of Rensselaer,
N. Y., writes:

“I wonder if it would interest
you to know that I think I have
the youngest radio listener. My
baby is fourteen months old and
she walks to the desk where I
have my crystal set and points
for me to open it. When there
is anything she sits with the ear
phones just as nice as any person,
but as soon as it stops she takes
off the phones and starts to scold
for more.

“I have six children and they
all like to listen. I have two sets
of phones -and they separate
them.”

600 Stations

On April first of last year the
number of stations in operation in
the United States numbered 137.
This meant that large areas were
left uncovered by a radio broadcast
service. Today the situation is en-
tirely different, for there are over
600 stations in actual operation.
These are so well distributed over
the whole country that there is
hardly one section that is not
served by a broadcast station.

L
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Why Connections Are
Soldered

By DORMAN ISRAEL
Engineer Radio Laboratorv, Crosley Mfqg. Co.

NY electrical connection de-

pends for its efficiency on

positive contact of the va-
rious metallic parts. If this con-
dition does not hold trouble might
arise, due to a complete open cir-
cuit, in which case no current
would flow or the joint might be
loose, causing erratic making and
breaking of the circuit, with a
consequent scratchy and trouble-
some noise.

There are several ways in which
connections can be made. Bind-
ing posts or nuts on screws are
usually furnished on radio parts,
but their purpose is for experi-
mental use where changes are
frequent rather than for connec-
tion in a permanent outfit. The
reason for this is obvious. In the
first place, the wires which are
fastened to these terminals might
not be thoroughly cleaned. Also
it 1s apparent that no matter how
well a connection is tightened,
there is a possibility of its work-
ing loose.

Insures Permanence

After experimental work has
been completed and you are satis-
fied that your radio outfit is work-
ing as it should, no time should
be lost in making all connections
and arrangements, of apparatus
permanent. The only way to in-
sure a permanent and satisfac-
tory connection is through the use
of solder. A soldered joint is com-
posed of three possible sections.
In soldering an alloy is formed at
one connection point, then there
15 a possibility of-a small amount
of actual solder in the joint fol-
lowed by another alloyed connec-
tion on the second conductor.
Since it is impossible to form
these alloys unless the conductors
have been thoroughly cleansed
previously, it is apparent that a
good connection will be obtained
with a properly soldered joint.
Furthermore, if the correct flux
1s used there will be no change
in structure of this joint.

Any number of different kinds
of soldering fluxes are available

on the market. Do not, under any
circumstances, use an acid flux,
since it will in time corrode the
joint. Soldering pastes have a
mild acid reaction of varving de-
gree, depending upon their manu-
facture. Some of these are satis-
factory for radio work. It is im-
portant that after the joint has
been soldered all paste or flux be
cleaned from the surrounding sur-
face. This can be done with a rag
and some alcohol or benzol. The
best flux used on radio work is
rosin, but it requires some skill
for its use. However, if both con-
ductors are tinned, that is, cov-
ered with a thin coating of solder,
before the final sweating or heat-
ing of the two conductors in their
final position takes place, rosin
can be used most effectively.

Use This Device for
Selectivity

E'RE all after selectivity.

The manufacturers claim

for this little device, called
Tunit, surprising results on wave
lengths of 600 meters. As is well
known honeycomb coils are effi-
cient above 600 meters, a set with
a range of 150 to 600 meters is
possible with Tunit.

It is a compact arrangement,
the close inductive relationships
between the rotor coils and the
secondary coil which 1s wound

The Tunit unit, which makes a selective tuning
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around the formica tube, make
for selectivity, with the standard
honey-comb three coil mounting
plugged in.

It is claimed with the Tunit an
amateur in New York City got
signals of amateur stations in the
first, second, third, fourth, fifth,
eighth and ninth districts and
Canadian amateur stations. A
UV-200 tube was used.

Use Lightning Arrester

Now that summer is approaching
when we have thunder storms, it is
high time to install a lightuing arres-
ter or switch if vou have not already
done so.

A good arrester is preferable, as it
is always on the job and requires no
adjustment when vour receiver is in
operation.

There is very little danger from
lightning, but it is always best to be
safe. Then, too, with a lightning ar-
rester, there is no danger of damage
to the set from a stray bolt.

The National Board of Underwrit-
ers demand installation of an approved
switch or arrester, otherwise insur-
ance will be voided in case of fire or
injury to the premises from lightning.
The specifications permit installation
of either an inside or outside arrester,
securely fastened to a suitable ground.

The most preferred type of arrester
is the outside connection. It may be
installed readily where the lead-in is
passed through a window or other
port. The underwriters’ specifications
also demand that the arrester be five
inches from the side of the house, and
that the ground wire from the arrester
be as large as the number of wires
used in the antenna.

That means that should a two-wire
aerial of No. 12 wire be used, the
ground wire should be No. 6.

An excellent ground may be had by
driving a piece of water pipe four or
five feet into the ground. Then the

ground wire should be securely sol
dered to the pipe.

instrument with only a UV-200 tube.
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Public Sales

We Have Purchased

122,000 Pair

U. S. ARMY MUNSON LAST
SHOES

Sizes 514 to 12, which was the
entire surplus stock of one of the
largest U. S. Government shoe
contractors.

This shoe is guaranteed one hundred per
cent solid leather, color dark tan, bellows
tongue, dirt and waterproof. The actual
value of this shoe is $6.00. Owing to this
tremendous buy we can offer same to the
public at $2.95.

Send correct size. Pay postman on de-
livery or send money order. If shoes are
not as represented we will cheerfully re-
fund your money promptly upon request.

National Bay State

Shoe Company
296 Broadway, New York, N. Y.
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[ offer a comprehensive, experienced.
efficient service for his prompt, legai
protection and the development of
i his proposition,

J§ Send sketch of model and descrip-

tion, for advice as to cost, search
through prior United States patents. |
etc. Preliminary advice gladly fur
nished without charge.
My experience and familiarity with
various arts frequently enable me
to accurately advise clients as to
probable patentability before they
go to any expense.

Booklet of valuable informa-

tion and form for properly dis-

closing your idea free on re-
quest. Write today.

Rich Ovien, Patent Lawyer |
81 Owen Bldg.,, Washington, D, C.
2278-M Woolworth Bldg., N.Y.City

The biting of wires with the teeth
instead of using pliers is bad practice,
as the teeth marks show sometimes
and, it doesn’t make a good job.

ODE TO DX

Backward! Turn backward,
Oh Time, in thy flight!
Give me New Mexico
Just for tonight.
—N. Y. Evening Mail.

The man who got the scheme to
use radio for campaign speeches and
income tax duns must have been sell-
ing radio supply company stock short,
says James J. Montague in the Chi-
cago News.

Tothe Man withan 1dea |
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Film Studios Use
the Radio

More and more uses are being
found for the radio. Recentlygac-
cording to Camera Magazine, a
radio device whereby a motion
picture director may personally
page his actors or the members of
his staff over an entire studio was
tested before Goldwyn officials at
Culver City, Calif.

Known as the “public address
system,” it carries the voice over
any area desired up to a radius of
three-quarters of a mile.

Thus its use could be confined
to the one set on which the com-
pany is working, or the director’s
voice may be broadcasted widely
over the studio grounds.

Should the radio device prove
practical Goldwyn officials will in-
stall it as part of the regular
equipment at the Culver City
studio.

The tests were supervised by
A. L. Santee of the Western Elec-
tric Company.

The instrument would save
much time and money if success-
ful. It would supplant the call:
boy system of sending messages
from stages and sets often half a
mile from the dressing room tiers.

The invention would also prove
of great value in directing mob
scenes in which hundreds of per-
sons appear, it is believed. Here-
tofore directors have had to de-
pend on a corps of assistants to
direct large mobs from sidelines
or within the mob. This direction
can be handled by the director
without raising his voice by
means of the public address radio.

The instrument amplified the
voice 9,000,000,000 times.

It was installed on a large set
Marshall Neilan is using for “The
Eternal Three,” and Neilan di-
rected a scene with its aid.

“Topics” on Radio

Realizing that humor is an essen-
tial part of entertainment and having

made an exhaustive search for honest- |

to-goodness funny material, several of
the large radio broadcasting stations

. prevailed upon the producers of “Top-

ics of the Day” to select some special
gems of humor for transmitting
through the ether.

At first the radio stations were pro-
vided with one five-minute program
per week. The short program was
so. successful and popular that now
Timely Films, Inc., the producers of
“Topics of the Day,” are providing
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> The Height of Efficiency
Crosley Model X—Price $55

For sale by best dealers eyerywhere.
Write for catalog showing complete
Crosley line.

CROSLEY MANUFACTURING COMPANY
623 Alfred St. Cincinnatj, Ohio

New York Office, C. B. Cooper,
1803 Tribune Bidg., 154 Nassau St,
Boston Office, B. H. Smith
929 Blue Hill Ave., Dorchester
Chicago Office, 1311 Steger Bldg.

28 E. Jackson Blvd.,, R. A. Stemm, Mgr..

Remarkable S woene. “ACE"” Model V
Regenerative ' $
Receivers | 20

A Great Summer Seller. "Licensed under
Armstrong U. S, Patent No. 1,113,149,
Write ior Free Catalog.

THE PRECISION EQUIPMENT CO.
“Powel Crosley Jr Presidens

Both Selling Fa:
B

Sef of Three

2 Variometers g899
1'Variocoupler” 322

. P e
¥ Speciglil02
Send Your Order in To-day

OUR NAME PROTECTS YOU

CHICAGO RADIO APPARATUS ©
415 So.Dearborn Chicago.

three special ten-minute programs
weekly.

The humor provided for the radio
fans is of narrative style. This ma-
terial does not lend itself to being
condensed for the screen program,
which is composed of short, snappy,
quickly read paragraphs.

A man buys a radio set, not so
much to hear a great orchestra, but
to tune that orchestra in and out and
thereby show the musicians that they
have nothing on him when it comes
to bringing out harmonyv.—N. Y. Eve-
ning Mail
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UNIDIRECTIONAL RECEIVING upon the grid 7. By means of the coupling may be soldered or welded to the end of the
SYSTEM coils 3 and 8, the electrical energy in radiant supporting wire in any well-known suitable

(Patent No. 1,449,253, issued to Morris energy absorbing means A may be made to aid manner. )
"of Was The shield also prevents conductive mate-

Sperry Strock, of Washington, D. C., under
date of March 20, 1923.)

The invention provides a radio receiving
system.

Figures 1 and 2 show the necessary cir-
cuits to produce the effects herein described.

They consist of two radiant energy absorb-
ing means A and B. At 1 is shown a coil of
one or more turns of wire commonly called
a loop aerial, rotatable about a vertical axis,
and 2 is a variable condenser forming a cir-
cuit with said loop aerial as shown. Means
for inductively coupling radiant energy ab-
sorbing means A to radiant energy absorbing
means B, are indicated by a coil 3.

The circuit including condenser 10, in-
ductor 9, and coil 8, comprising the radiant
energy absorbing means B is considered as
having the effect of an open antenna im-
pressing a voltage upon grid 7 which is due
to _the electrostatic component of the wave.

In Figure 1 a single connection is used be-
tween a terminal of the condenser 2 and the
filament 4 of a three-element electron tube,
said electron tube being a part of a detector-
amplifier of electrical oscillations.. In Fig-
ure 2 a single connection is used betwéen a
terminal of the condenser 2 and a terminal
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3
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FIG.2.

Unidirectional receiving system

of a variable condenser 5, said condenser
being in circuit with a variable inductor 6.
The other terminal of condenser § is con-
nected to the grid 7 of a three-element elec-
tron tube, said electron tube being a part of
a detector-amplifier of electrical oscillations,
In Figure .1 a single connection is used
from the radiant energy absorbing means B
to the grid 7 of a three-element electron tube,
said electron tube being part of a detector-
amplifier of electrical oscillations, and in
Figure 2, a single connection is used from
radiant energy absorbing means B to the fila-
ment 4 of said electron tube. A coil 8 is
used for coupling radiant energy absorbing
means B to radiant energy absorbing means
A (Figures 1 and 2) or this coil may be a
part of the variable inductor 9 forming a
circuit with a variable condenser 10 and an
earth connection 11.
. Radiant energy absorbing means A and B
in Flgu.res 1 and 2 are tuned to the frequency
of the incoming wave, and the loop aerial is
rotated so that its plane is perpendicular to
the plane of the incoming wave front. In
Figure 2, the circuit consisting of condenser
5 and inductor 6 must be properly adjusted
s0 that a maximum voltage will be impressed
upon the grid 7. An alternating voltage of
the frequency of the incoming wave is im-
pressed upon the filament 4 (Figures 1 and 2);
likewise, an alternating voltage of the fre-
quency of the incoming wave is impressed

or oppose the electrical energy in radiant
energy absorbing means When the loop
aerial is in position and the voltages associ-
ated with the two radiant energy absorbing
means A and B are in phase with each other,
the received signal will be of maximum in-
tensity, If the loop aerial 1 now be rotated
through 180 degrees, the voltage associated
with the radiant energy absorbing means
falls to zero and then appears again but in a
different sense, i. e., its phase has shifted 180
degrees. On the other hand, the voltage as-
sociated with radiant energy absorbing means
B remains unchanged. Hence when the coil
is rotated into the new position, the voltages
in the two circuits will be out of phase by
180 degrees, so that they will oppose and
cancel each other. Thus as the loop aerial is
rotated about a vertical axis through 360 de-
grees, a single position will be found where
the signal is of maximum intensity. Mechan-
ical means may be readily adopted to indi-
cate the angular position of the station giv-
ing this maximum signal.

VACUUM ELECTRIC DISCHARGE

(Patent No. 1,450,413, issued to Herbert W.
Edmundson and William T. Munro, of
Rugby, England, under date of April 3,
1923.)

This invention relates to vacuum electric
discharge devices of the kind known as
valves, rectifiers or the like such as are used
in wireless telegraphy and for other purposes
in which a heated cathode is employed.

The object of our invention is to provide
an improved discharge device in which the
destructive effects resulting from the heat pro-
duced in the anode by the bombardment of
the electrons from the cathode are eliminated
as far as possible.

According to our invention a shield prefer-
ably of metal is mounted within the device
in such a position as to cut off the heat ra-
diated from the anode during operation of the
device, This shield may be of different shape
according to the construction of the discharge
device, and is separated from the anode so
that the vacuous space between it and the
latter serves to prevent it from becoming
heated to any considerable extent.

In the drawing, 1 represents an evacuated
receptacle provided with the glass stem 2
into which the supporting wires and the con-
ductors through which current is supplied to
the various parts are sealed. 3 is a filament
adapted to operate as a hot cathode, and 4
is the anode which receives the bombardment
of electrons given off by the cathode. Sur-
rounding this anode we provide a shield 5,
which is held in place by a support 6 sealed
into the stem 2. In the modification illus-
trated the shield is formed by doubling a
sheet of thin metal and bending it into the
form of a cylinder, the two portions of the
plate being spaced apart so that they form
substantially two concentric cylinders con-
centric with the anode 4, whiclh in this case
is shown as a cylinder. The shield 5 may be
secured to the supporting wire 6 in any con-
venient manner, for example, a tongue 7 may

be stamped from the sheet in proximity to
This tongue

the bend and bent upwards.

F\gl.

2
Vacuum electric discharge device
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rial due to the disintegration of the anode or
cathode from being deposited on the stem and
seals where it is usually largely deposited and
where it may act as a conductive bridge he-
tween the leading-in wires and impairs the
efhiciency of the device.

RECEIVING CIRCUITS FOR WEAK
SIGNALS

(Patent No. 1,450,969,
Carson, of New York, N. Y.,
of April 10, 1923.)

This invention relates to signal transmitting
systems and is concerned especially with the
receiving end of transmission lines in which
there is a considerable amount of distortion
and attenuation, as in long submarine cables.

It is well known that in signaling over lines
of the character mentioned, the speed is very
limited because of the characteristics of the
line and many efforts have been made to
overcome this difficulty. It has recently been
proposed to combine with circuits of this sort
correcting networks which restore, to a con-
siderable extent, the original form of the cur-
rent impulses though adding to the attenua-
tion, and then to amplify the faint but cor-
rected impulses by an amplifier of the ther-
mionic type.

Referring to Figure 1, the main line circuit,
here shown as a cable, is indicated at 1 and
the balancing artificial line, used for duplex
operation is shown at 2. Between the main
line and the artificial line is connected the first
stage 3 of the correcting network, consisting
essentially of inductance elements 4 and 5
and resistance elements 6 'and 7. These are
symmetrically arranged to provide a central
or neutral point 8, to which the sending
branch of the duplex set may conveniently be

issued to John R.
under date

connected as shown on the drawing. The cor-
Fig.
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Receiving circuits for weak signal currents

recting network is connected to the first stage
of the amplifier 9 through condensers 10,
which, for telegraph purposes, should be of
large capacity. The circuits from the con-
densers run to the grids of the first stage of
the amplifier, here shown as a duplex ther-
mionic amplifier. It will be understood that
any arrangement of amplifier elements, which
4s symmetrical with respect to the opposite
sides of the circuit, will serve the purpose.
As shown, each duplex amplifier has two
plates, two grids and two filaments, one of
each on each side of the neutral conductor,

A single C battery on the input side of the
amplifier may be used as indicated and should
be connected to the grids through very high
resistances 11 to prevent short circuiting the
amplifier.

The output circuit from each side of the
duplex amplifier runs to one extremity of the
next succeeding correcting network 12 and
the B battery is connected between the mid
point of the network 12 and the filament.
The network 12 and succeeding stages of net-
works and amplifiers shown at 13, 14 and 15
resemble in all particulars the corresponding
elements already described. The neutral point
for the connection of the B battery of the last
amplifier may be conveniently obtained by
connecting two equal resistances 16 of high
value across the circuit as indicated.

If the circuit at the transmitting end of the
line is closed and held closed, the arrival cur-
rent over the line of the kind under consider-
ation will be represented roughly by curve “a”
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in Figure 2. The effect of the inductances 4
and g in the first network will be to give a
first derivative of this current which may be
represented by the curve “b” in Figure 2.

he resistances 6 and 7 preserve the arrival
curve itself as a component. The combined
effect of these components will be to give a
current having a sharper rise than the arrival
current alone.
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Wireless Telephone Receiver

GEHRIG’'S RECEIVING APPARATUS

(Patent No. 1,448,207, Issued to W. F. Gehnig,
Newark, N. J., under date of March 13,
1923.)

This invention relates, generally, to im-
provements in wireless telephone apparatus;
and, more particularly, to a novel arrange-
ment and mounting of tuning coil and de-
tector devices for wireless telephone, receiv-
ing sets. )

The invention has for its principal object
to provide a novel and simple arrangement
and mounting of cylindrical tuning coil to-
gether with a novel rotary slider switch for
co-operation therewith; and the invenuqn has
for a further object to provide a neat, simple,
cheap and efficient arrangement and mounting

3

B

TR

& i

g 7 !: =
26 o

17 %Far- ol

- o
\ £0'

>

«5

Wireless Telephone Receiving Apparatus
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of said tuning coil devices together with suit-
ab_l?1 detector devices for association there-
with.

Figure 1 is a side elevation of the appa-
ratus_made according to and embodying the
principles of this invention, a part of the
casing being shown in vertical section to dis-
close the parts enclosed within the same.

Figure 2 is a plan view of the apparatus.

Figure 3 is a bottom plan view of the
casing top or, cover upon which the appa-
ratus is mounted.

Figure 4 is a detail fragmentary vertical
longitudinal section, taken on line 4—4 in
Figure 2, the same being drawn on an en-
larged scale.

Figurf_ 5 is a bottom plan view of the ro-
tary slider switch handle and its pointer
member,

Figure 6 is a perspective view of a spacer
block used in connection with the means for
fastening the tuning coil element to the un-
derside of the casing top or cover.

Figure 7 is a perspective view of the switch
or contact arm of the rotary slider switch
element.

THERMIONIC AMPLIFIER CIRCUIT

(Patent No. 1,448,550. Issued to Harold D.
Arnold of Maplewood, N. ]., under date of
March 13, 1923.)

I'he invention relates to repeater circuits
wherein an electron-discharge device is em-
ployed for receiving comparatively weak in-
coming pulses and for transmitting them in
the same form or in a modified form but with
amplified energy. Such an amplifier which
has a cathode, an anode and a control mem-
ber usually in the form of a grid electrode,
has a very high impedance between control
member and cathode which are _the usual
input electrodes. This impedance is of the
order of 25,000 ohms or more being in the
nature of a space discharge path between elec-
trodes in a vacuum.

An object of the present invention is ta
modify the effect of this high input imped-
ance so that it may have any desired finite
value.
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Thermionic Amplifier Circuits

This is accomplished by connecting the in-
coming line to the repeater through a trans-
former, the secondary coil of which is
shunted by a high impedance preferably a
resistance of the order of 500,000 ohms, and
may, for instance, range from approximately
100,000 ohms to 1,000,000 ohms, This re-
sistance is also'in shunt to the input elec-
trodes. The impedance between the input
electrodes may be made much higher than
500,000 ohms by a battery or other source
which maintains the grid negative. The im-
pedance at the secondary side of the trans-
former is practically that of the 500,000 ohm
resistance, as the higher impedance path be-
tween the input electrodes takes practically no
current or at least a negligible current.

By this arrangement the same amplification
can be secured with amplifier tubes having
different input impedances, and it is feasible
to substitute one such tube for another in a
given circuit arrangement.

More uniform amplification may also be se-
cured by this arrangement with varying input
power. In the use of amplifier circuits here-
tofore designed it has been found that there
1s a tendency for small input voltages to be
amplified proportionately more than large in-
put voltages, for the reason that the input
impedance of the tube is greater for small
voltages than for large voltages, especially
when no means is employed for maintaining
the control electrode negative with respect to
the cathode. By the use of a shunt path of
constant resistance less than that between the
input electrodes this tendency is substantially
eliminated.

It has the advantage, regardless .of the
function of the vacuum tube or of the circuit
in which it is connected, of preventing singing
of the repeater in case the output and input
circuits thereof are coupled either designedly
by an inductive coupling for instance, or ac-
cidentally by reason of the proximity of the
imput and output leads of the repeater.

wwWwW americanradiohistorv com
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VARIABLE INDUCTANCE
(Patent No. 1,445,896. Issued to Marvin C.

M. Lane, Roselle Park, N. J., under date of

Feb. 20, 1923.) t

Special objects of the present invention

are to combine in a simple, compact struc-
ture all the functions of a variometer, vario-
coupler and variable inductance, which will
be capable of a fine degree of tuning
throughout a comparatively wide range, in-
cluding the longer as well as the usual short
wave lengths.
. A single tubular core upon which there
1s placed a bank-wound coil is provided with
taps and as a continuation of that a straight
wound coil, within which is journaled a
rotor so positioned that it can be turned to”
carry its windings partly beneath the bank-
wound coil.

Figure 1 in the drawing referred to is a
side elevation and part sectional view of the
device,

Figure 2 is an end view of the same.

Figure 3 is an enlarged fragmentary sec-
tional view showing a portion of the bank-
winding.

The core or support consists of a tube §
of insulating material such as bakelite,
formica or the like, which may be relatively
light, but should be of comparatively large
diameter and of a length sufficient to hold
the bank-wound and the straight-wound coils.

The Lane Variable Inductance

The bank-winding is started near one end
of the core, at 6, and is continued, usually
in a three layer winding to form the first
section until 2 point at 8 is reached where
a tap is taken off, as by twisting a loop in
the wire and then another section 9 is started
by carrying the final turn of the first sec-
fion down onto the core, as shown at 10 in
Figure 3. At the end of the second section
another tap 11 is taken off, the winding be-
ing thus continued section by section, as in-
dicated at 12, 13, 14, 15 and 16, with taps
at the end of each section, as shown at 17, 18,
19, 20 and 21.

In th® present disclosure the stator wind-
ing is also sectionalized and is made as a
single layer coil started at the end of the
bank-winding. The first section of this single
layer stator coil is indicated at 22 extending
from the end of the bank-winding to approxi®
mately the axis of the rotor, terminating at a
tap 23 and having its first terminal at 21 in
common with the last section of the bank-
winding. The second and third sections 24,
25 of the stator winding are disposed at the
opposite side of the rotor axis, the first of
these starting at the tap 23, the second end-
ing at the binding screw 26 (Figure 2), and
there being an intermediate tap 27 between
these two sections. If found desirable, the
stator winding may be bank-wound or made
as a multiple layer winding.

The rotor is made in the form of a partly
spherical core 28 secured on 2 tubular shaft
29 and carrying at opposite sides of its piw
otal axis, coils 30f 31, connected together
and having the end leads 32, 33 passed
through an opening 34 in the tubular shaft
and brought out the end of the shaft to bind-
ing screws 35, 36.

.
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New Rheostat Appliance
WY ITH the advent of the new

one-quarter ampere re
ceiving tube, there has
arisen the need of a rheostat of
larger resistance than the four to
ix ohm types now on the market.

When using a fully charged
six-volt storage battery, it is ne-
cessary to insert a rhecostat of
about 30 ohms resistance in the
circuit to handle the new tube.

To meet this condition, the
Cutler-Hammer Mfg. Co. of Mil
waukee, Wis, has developed a
variable condenser of 25 ohms to
be used with the standard rheo-
stats now on existing apparatus.

It is not necessary to remove
the rheostat now on your set.
Simply unscrew the binding nut
from one terminal of the rheostat,

%
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Néw Radio resistance unit attached to rheostat

remove the wirc and slip eyelet
of C-H resistance unit over the
binding post. Replace nut, tight
en, and fasten loose wire to bind
ing post on slider of C-H unit.

Switch on the “A” battery,
move the slider to the best oper-
ating point and use rheostat in
the usual way. By the use of
these additional units it 1s a sim-
ple matter to adapt the rheostats
on your set to the use of the new
amplifying tubes. This change-
over is well worth while, as the
one-quarter ampere tube not only
takes one-fourth of the current as
compared to the older tubes, but
Incregses the volume and clear-
ness of reception to a remarkable
degree.

RADIO TOPICS
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Licensed |

Armstrong |
U. S. Pas-
ent No.
1,113,149 |
end pend-

Simple, compact, up-
to-the-minute construc-
] tion—incorporating all
the improvements made
possible by our years
of experimenting, AND
IT GETS RESULTS!

1500 Miles With CW!

1100 Miles Voice!

Music Heard 40 Feet From Phones by

Stations in 300 to 400 Miles Radius

THESE sre actual results obtained by our testing station WEB using the Benwood
CW Transmitter shown herewith. You can get just as good results with it. This high-
class set is just the thing for your broadcasting and DX work—using CW, ICW, Modu-
lated Buzzer or Voice Transmission. An ideal set for the local radio club or the more
progressive amateur. Think of the range this set will give youl If centrally located,
you will be heard in almost every state in the Union. It is manufactured exclusively by
snd for the Benawood Co. and combines the best in material, workmanship and design.

Radiates 12 to 3 Amps on Average Antenna

We guarantee that this outfit will radiste 1% amperes on the average amateur an-
tenna. It will radiate 2 to 3 amperes when used with an antenna whose fundamental wave
length is 225 to 275 meters, at is why you can get such wonderful results. The set

ing letters |

of patems |

Jﬂ. 207382 | The BENWOOD
.. | CW Transmitter

12x18x3-16, angle supports, hardwood base,
filament trans., | modulation trans.,
denser, 1 L1.300 choke coil, 1 2,000 volt filter
jack comnection for mlcrophone buzzer and CW

CATALOG: Send 10c In stamps
for the Benwood catalog and price
list, also complete catalog and price
list of DeFotest radio equipment.

radio

‘Jhe

lllS OLIVE STREET

meter, 1 0-500 milliammeter, 1 21 plate condenser, 1 43 plate condenser,

comes to you completely assembled with all parts mounted on panel, as shown, and com-
pletely wired. You can start sending as soon as you attach to antenna and ground. The
Boxed for shipment, $350.00 f. o. b. St. Louls,

‘"wom_o WIDE MAIL ORDER

outfit is complete with motor generator minus tubes, and consists of the following: Panel

3 tube sockets, 1 power rheostat, 1 80-watt

1 CW inductance, 1 hand transmitter, 1 0-3 Radiation

1 tapped con-
condenver, 1 10,000 ohm grid leak, plug and
1 600 volt 220 watt motor- -generator.

Mo.

DEALERS: We manufacture a complete line of

apparatus. We have stock on hand and

ready to ship. Wnte or wire for our attractive
proposition. New price list just {ssued.

SERVICE™ ,/
ST. LOUIS, MO.

Vacationing With Radio
(continued from page 10)
young man and boy and new
genius will be fostered which may
discover the way to entirely over
come atmospheric disturbances.
\t present it constitutes a chal-
lenge to the inventive abilities of
those interested in radio and some
day it will be conquered.

While many vacationists are
making use of radio as a summer
playmate, the hundreds of thous-
ands of fans throughout the na-
tion will continue to find radio a
true friend, ever ready to provide

wwWwW americanradiohistory com

a song, dance music, band music,
a lecture or a play or other form
of entertainment when the day’s
work is done. One reason for this
is that the broadcasting stations
are rapidly developing the art of
broadcasting, are making their
programs more attractive each
day and are elevating the stand-
ard of entertainment that is be-
ing furnished.

You can write in red letters
across the months June, July and
August: “This is a radio sum-
mer!”
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“Spe g
for W.D.11 tubes~ ’

Standard, threaded rubber, Wil- |
lard’s, specially adapted for use
with W. D. 11 tubes. They sup
ply current at 2 volts to one |
W. D. 11 tube for 210 hours on ’
a single charge. Rechargeable.
Brand new, size 4x5%x7 inches
—Chi-Rad guaranteed. |

This is a time and quantity lim-
ited offer, Orders will be filled !
first come, first served. Get ‘
yours first by ordering now!

2-Volt Willard Charged........ $7.50
2-Volt Willard Dry.. 6.50

ChicagoRudio Apparatus(o;

t. Chicago, IN¥

415 S.Dearborn,

Bring in §
programs clear and ¥
weot; free from disto: 2
st quality--biggest val-§*{
. 355 3000 ohms, $6.
BERT H. FROST, Inc.
ke St. - Chicago

l
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Pacific Steamship Picks
Up WGY

WGY was recently picked up by
the Steamship Ebro of the -Pacific
Steam Navigation Company when one
day out from the Juan Fernandez
Island, west of Valparaiso, Chile,
about 5,400 miles from Schenectady,
N. Y, the home of the General Elec-
tric Company broadcasting station.

Information of thé& long distance re-
ception was contained in a letter from
W. F. Robertson of Cincinnati, Ohio,
who was a passenger on the boat.

Mr. Robertson stated that the ship’s |
radio operators were using his set, |

and that the WGY concert was heard
on the night of February 16,

WGY has been heard greater dis.
tances than Mr. Robertson reports,
but reception has never been reported
so far south as the Juan Fernandez
Islands. The distance is remarkable
because of the heavy static customar-
ily encountered by operators when 10
to 20 degrees north or south of the
equator.

The boy at the seaside now chirps
(as he slaps on his headset) “What
are the damp waves saying?”

The Mississippi River is now the
dividing line between the K calls on
the west and the W calls of the cast.
All new calls issued to stations cast
of the Mississippi will begin with W
hereafter.

June, 1923

“THE BETTER RADIO"
i =y
PERAGCO
|
The Perasco Kewpie

is the most efficient tube radio receiv-
ing set produced. Measures only 6”x
6”x8”, All contained in a neat cabinet.

To 'hear any station within 1,000
mxles,‘;ust connect your aerial, ground
batteries and put a tube in the socket.

PERASCO KEWPIE - - §25
Using WD-II tubes, it works on
one dry cell,

A 2-stage amplifier is made 'to match
the receiver. It will increase signals a
hundred-fold and work a loud speaker.

PA-III, 2-Stage Amp., $40.00
Combination Perasco Kewpie recelver
and 2-stage amplifier .-860.00

(Send for descriptive folder.)

Perry Radio Supply Co.
218 Washington Blvd.
River Forest, Ill.

The boy that sits at home at night
with his radio set trying to tune in
Troy, Denver or Davenport, isn’t apt
to be mixed up in a pool room brawl
or overhear a lot of cigar store scan-
dal, so don’t discourage him.

Speaking of the fitness of things,
the Detroit police department’s radio
station is known as “KOP.”

New York, 233 Broadway.
Pittsburgh, 301 Fifth Ave.
Los Angeles, 411 8. Main St.

this purpose. It is the

NEWARK, DEL.

RADIO PANELS

and other insulation for Wireless Work

BAKELITE-DILECTO

Grade XX Black was used by the Government during the war for

STANDARD OF THE WORLD

THE CONTINENTAL FIBRE COMPANY

Chicago, 332 S. Michigan Ave.
San Francisco, 75 Fremont St
Rochester, N. Y., 85 Plymouth Ave. 8.

—

Secattle, Wash,, 1927 First Ave. 8.

e

—

C—

Say you saw it in ''Radio Topics” when writing to advertisers.
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The New BURGESS

Radio Atlas

/ of the World
THROUGH the air comes a
signal! Who's calling?

Where is he located? Can

you mentally put your finger
on the spot?

The new Burgess Radio Atlas
lists every broadcasting sta-
tion in the world and contains
three big double page maps,
13 x 16 inches in size, show-
ing—(1) The United States;
(2) Canada: (3) The World.

10c Brings It

Send us ten cents and your
dealer’s name and we will send
you this big 16-page atlas con-

taining the three big maps For more than eight years, among men who know and
showing by red dots the loca- use Radio Apparatus of the better sort, the name
tion of all towns with broad- General Radio Company—has been accepted as a guar

antee of all that goes to make up satisfaction and as
synonymous with the advances in theory and practice
which accompany all true Radio progress.

casting stations. Contains two
lists of all stations, alphabet-
ically and by towns, together
with wave lengths and names If you are interested in Radio Apparatus, in which
of owners. Maps show time price is subordinated to satisfaction, send for Bulletin
' 914-T. It is an educational pamphlet for the amateur

divisions and radio districts. .
who wants better equipment.

All new countries correctly
shown and named. Single page

oy saons. e o | GENERAL RADIO CO.

descriptive facts and data too Manufacturers of
numerous to mention. . Radio and Electrical Laboratory Apparatus
Every radio operator needs Cambridge 39 Massachusetts

one of these Burgess complete

Atlases. First edition is lim- General Radio types 300C Type 300-D with standard ohms; and fof the stand-

ited. Send your order foday and D Amplifier Unit. A  Sicket for UV-210-§-§ S ard tubes, 7 ohms $2.25

’ . . compact unit, wired ready 7 77T ° General Radio type 231-A

and don’t fall to mention your fere pexternal connection. General Radio, type 214 transformer; gives max-

dealer’s name Rheostat for the new UV- imum amplification possi-
g : Type 300-C for UV-199 201-A, 20 ohms; for the ble without distortion_._.

Tubes oo $7.75 newer UV-199 tubes, 50 S 85.00

BURGESS RATTERY COMPANY
Dept. 69 Madison, Wis. 5

In Canada: BURGESS BATTERIES, Ltd.

Winnipeg, Toronto, Montreal
B U l lG ESS ANTED Lattice Variometers
RADIO BATTERIES Cash for Old Gold, Platinum, Silver, Dia- SRRl =
monds, Liberty Bonds, Wtir, 1\;Il‘hrift, Il.Tansed List Price $5
“ASK ANY RADIO 4 Postage Stamps, False Teeth, Magneto Points, ..
SENG'NEER" s Jc?;s, gAny Valuables. Mail in today. Cash Dalton’ whlttler’ True
JURGESS sent, return mail. Goods returned in ten days B
(INR73dF] | if voure not satisied. Ohio Smelting Co., ! 2905 West Madison Street
' 336 Hippodrome Bldg., Cleveland, Ohio. CHICAGO
-8
| i Bmmsnmnr .
COMPANY.
S ;
v waa -
h’"‘ 1,”\ DON'T FAIL TO READ RADIO TOPICS’ WONDERFUL

LT

OFFERS ON PAGES 40 AND 42.

Say you saw it in “Radio Topics” when writing to advertisers.

§a
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DIOPHONE
D SPEAKER
- .

A Loud Speaker
and Reproducer in One

BRISTOL AubiorHONE

nEQ H.VAT. OVFICK

MORE THAN A LOUD SPEAKER, the AUDIOPHONE is a real reproducer of the
original broadcasting. It is easy to listen to the Audiophone reproduction because it
is so perfect. The speech, songssand instrumental music are not blurred or disguised
by mechanical distortion. You get all the fine shadings and every inflection. In fact,
the very personality of the artist seems to be present as you listen.

DEVELOPED in the laboratories of an engineering firm known the world over for re-
cording instruments of precision.

COMPLETE in every way and ready to connect to the receiving set.
NO AUXILIARY BATTERIES are required for magnetizing.
ADAPTED FOR use on all types of two or three-stage power amplifiers.

MADE IN TWO MODELS

BRISTOL AUDIOPHONE, SR, loud speaker, size of horn 15 inches diam-

eter. Price $32.50
BRISTOL AUDIOPHONE, ]R., loud speaker, size of horn 11 inches diam-
eter. Price $22.50

THE BRISTOL SINGLE STAGE POWER AMPLIFIER for use with the usual two-
tage amplifier can be furnished, which will greatly increase the range of the Audiophone
where desirable. Price - 825.00

Write for Bulletin 3006-P.

THE BRISTOL COMPANY, Waterbury, Conn.

New York Philadelphia
Chicago St

Boston Pittsburgh

Louis

Detroit
San Francisco

Trouble With Your Set?

2 5 Mica insulation, wax treated Grid Condenser. Can be used

Ever think how important the Grid Circuit is?
as bi-pass condenser on amplifying transformers, etc.

POSTEALD DEALERS—ATTRACTIVE PROPOSITION
\) /
DX, RADIO —CO_

OF ILLINOIS
DEPT. S SUMMIT, ILL.

wwWwW americanradiohistory com
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Student Winding a Stator

To the Great Shops of

Coyne

We pay your railroad fare to Chicago—the
Electrical Center of the World—from any place
in the United States. Grasp the opportunity
to see the country at our expense, Come to
Coyne—learn electricity in 3} months. Get a
complete training so you can make big money
as Power Plant Operator, Superintendent,
Telephone man, Construction worker, auto,
truck or tractor electrician, battery man, radio
expert, or you can go into business for your.
self as electrical contractor, dealer, auto igni-
tion or battery exp2rt and make from $3,000 to
$20,000 a year, undreds of our graduates
today are making big money and you can dothe
same if you grasp this opportunity —act now.

Learn Electricity
In 32 Months

No booke or useless theory. You are trained on
$100,000 worth of electrical equigment. Everything
from door bells to power plants. You work on motors,
generators, house-wiring, aatos, batteries, radio,
switch-boards, power planta —everything to make
you an exper{ ready Ito scel;: right into a position
paying from $45 to $100 a week.

Radio Course FREE

We include the following free with the regular course;

g} A complete course in auto, truock and tractor elec~
city and atorndge batteries. Greatest outlay of
auto, electrical and battery equipment in the country.

(2) Course in Radio—the marvel of the age. Con-
structing, installing and operating. You can build
you own wireless telephone set.

(8) Alife scholarship in the Coyne school. You can
stay as long as you wish and return for further
tralning at any time in the future.

Earn While You Learn

Wae help students to secure jobs to earn a good part
of their expense while stodying.

Send CouponNow

Don’t delay & minate—send that coupon in right now
for our big free catalog and full particulars of Free
are offer. Act now |

B. W. COOKE, President
Coyne Trade and Engineering School

Dept, 5993 1300-1310 W. Harrison St., CHICAGO
TEuEEEe

llll-..1.-"‘-llII-l_

B.W.Cooke, Pres, Coyne Trade and Engineering School,
Dept, 5993 1300-1310 W. Harrison St,, Chicago, IIL

Dear 8ir: Please send me free your big ca and
full particulars of your special offer of g‘rec ad
Fuare two extra eourses.

aisssvsscnusmaEsEERENESENEREU DY
Say you saw it in '*Radio Topics’® when writing to advertisers.

=
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The Cat’s

Whiskers

y
AUNT ENNA

icebergs this summer. The In-

ternational Ice Patrol Service,
which begins work this month, has
its cutter, Tampa, "all equipped
with a radio outfit and will report
the location of dangerous ice near
the transatlantic steamship lane.
It works on 600 meters, so if you
get a call from KFOG don’t think
some one 1s kidding you, but hurry

ISEE they are going to chase

out and give them all the assistance
you can.

No, James, a peanut tube is aor |
made out of a peanut. You can
get quite a few peanuts for 1l1e’
price of one peanut tube.

e [
The University of Pennsylvania
is going to study radio. Thev
have quite a few pupils already fa-
miliar with the grid, so the rest
of it ought to be easy sailing.

By the way, there’s a former sa-
loon in Chicago now occupied by a
radio supply store, and on Satur-
day afternoon when business is
good they stand four deep along
the counter where the old bar used
to be. Some folks go on a regular
radio jag when they go out to buy |
parts and I suppose this is respon-
sible for it.

|
Ain’t Science Wonderful |
(From Chicago Herald-Examiner) |

Little Willie Weems of Sudbury, |
Mass,, aged 4 years, has recently made
a radio broadcasting machine out of
a cigar box, an old birdcage and a‘
discarded battery out of his father’s
automobile.

Last week he performed the mirac- |
ulous stunt of sending a message to |

Honolulu and receiving a reply from |

the chief of police of that city.

This is believed to be the longest
distance ever covered by a machine
made by a 4-year-old boy.

A western genius has hooked a
radio machine up with a washing ma-
chine, and the energy expended in
radio programs is transformed into
power to run the machine, which en-
ables his wife to take in twice as many
washings as heretofore.

The trouble is that the wife has to
do most of the washings at night,
when radio programs are rampant,
and so she has to sleep in the day
time, forcing the genius to get his
own .meals. -
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e Receiwver
tt Satisfies

== lclmaco
oy i\ Type B-R Receiver

fully meets the requiremeuts
of the discriminating pur-
chaser because of the follow-
ing features:

EFFICIENCY OF OPERA-
TION: Securing volume, dis-
tance (1500 mileswith single
tube is not unusual), selec-
tivity. Broadcasting stations
one-half mile distant are
tuned out by a slight turn of
condenser dial.

EASE OF OPERATION en-
abling the novice to secure
satisfactory results,

HIGHEST QUALITY OF WORK-
MANSHIP AND MATERIALS.

PRICE within the reach of everybody.

Manufactured exclusivcly for us by the Tri-City Radio Electric Supply Co.,
Heensed under Armstrong U. S. Patent No. 1113149, October 6th. 1914,

Specifications:

Panel—Formica, grained and machine engraved.Vario-
Coupler—Telmaco special silk wound with loading
inductance. Condenser—Special 13-plate with Bake-
lite ends. Rheostat—Single knob control.
Socket — Highly nickeled shell, Bakelite
base. Dials —are polished, present- g
ing pleasing contrast with dull panel.
Telmaco Adjustable Vernier Handle—~
secures extremely fine tuning and
entirely eliminates body capacity
effects. Workmanship ~manufac-
tured according to Telmaco’s tigid
specifications. This Guarantees
Your Satisfaction. Either 6 volt or
114 volt tube may be used.

* Price $25

The ultimate in value

<~ : TELMACO Type B-A Two Stage
A. F. Amplifier

Matches the sbove in size and vonstruction. The greatest
Amplifier value on the market. Price $20.00.

-t

Quality Radio Sxclusively

Bona Fide Jobbers

If our salesmen have not reached
vou with our proposition, write or
wire for it today

RADIO DIVISION
TELEPHONE MAINTENANCE CO.

20 8. Wells Streer, Dept. C Chicago, Hlinois

FOR SALE A REAL TREAT FOR SALE

1-0 to 300 Jewell milliamperemeter, $4.00; 1-0 to 500 Jewell
milliamperemeter, $4.00; 1-0 to 5 Jewell Radiation Ammeter,
$7.00; 1 Radio Corporation Inductance, $7.50; 2 .0015 DeForest
Variable Transmitting Condensers, $8.00 each; 6 W. E. Sockets,
75c each; 2-5 watt transmitting tubes U V 202, $4.00 each; 1 fila-
ment transformer 8-10-12 volt taps (home-made), $2.50; 2 choke
coils (home-made), $5.00 for two; 1 Joy-Kelsey Microphone,
$3.00; 1 W. E. Modulation Transformer, $3.00; 1 Boston Key
$4.00.

Above can be had all mounted on panel for $85.00. The only
thing necessary for immediate operation of set is motor-generator
or C. W. transformer A. C. Or will sell individual parts.

Address Box X B, Radio Topics, Oak Park, Ill.

Say you saw it in “Radio Topics” when writing to advertisers.

— wWwww americanradiohistorvy com
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ANNOUNCEMENT

The Compa

A round trip,

ever increasing

realize the exc

Company will

Edmunds Bldg
Boston, Mass.

tion regarding

Street or R.f.d

board included,
vacation right here at home! To meet the country, Scandinavia, the Land of the Mid-

Information Dep’t
., Suite 54

I am interested in securing full informa-

(Mark with a cross) One way Round trip

THE

REAT NORTHERN

STEAMSHIP COMPANY

‘(Incorporated)

BOSTON, MASS.

Announces that arrangements are now being made for monthly

$110 Round Trips to Europe

Boston—Southampton Boston—Gothenburg
$110 $138
ONE WAY $65 ONE WAY 875
Connecting for Connecting for
London, Liverpool, LeHavre Christiana, Stockholm, Helsingfors,

Danzig, Riga, Copenhagen

THE ABOVE PRICES INCLUDE RAILROAD FARES TO POINTS

AS FAR NORTH AS STOCKHOLM
ny plans to carry approximately two thousand passengers

monthly. Make your plans now for a trip during the coming season.

Lives of passengers will be protected by
EVER-WARM SAFETY-SUITS

which prevent drowning and protect from exposure

with all expenses on ship- intelligent persons who wish to visit the
at no more expense than a battlefields of France, the Shakespeare

demand in this country for  night Sun, etc. A chance of a lifetime!

an inexpensive and at the same time thor- So it would seem; but it is more than that.
oughly comfortable and enjoyable trans- The Company is building for perma-
Atlantic voyage, is the prime object of the nent business, setting a new standard of
Great Northern Steampship Company. Or- high-class ocean travel on a one-class basis.

ganized by progressive business men who That this can be done at a fair margin of

eptional opportunity offered profit has already been proved and is fur-

now for inexpensive travel in Europe, the ther outlined in our prospectus. You'll find

cater to the thousands of it extremely interesting.

WE WILL ALSO SHOW YOU HOW YOU MAY BECOME A PART
OWNER IN THE MOST TALKED-OF ENTERPRISE IN YEARS

87 Cut out and mail us with your name and address &

— = — = = e e -

|

i Information Dep’t
Edmunds Bldg., Suite 54

' Boston, Mass.

1

'

1

a trip to: . . .
I am interested in becoming part owner

%"g‘and s s | in the Great Northem Steamship Com-
FancCe = eeecceecmcssesie meemessmeccccmass
Germany | pany.
Sweden |
ggrrlvn:aay;k g Please send ‘me proposition and full
Baltic Provinces - | particulars.
Finland 0@ e
Russia = e i 1
I Name ...
Name ...

Street or R..d

City or Town

City or Town ! =

State

State
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Ford Runs 57 Miles on Gallon
of Gasoline

A new automatic and self-regulat-
ing device has been invented by John
A. Stransky, 12 Fourth St., Pukwana,
South Dakota, with which automo-
biles have made from 40 to 57 miles
on a gallon of gasoline. It removes
all carbon and prevents spark plug
trouble and overheating. It.can be
installed by anyone in five minutes.
Mr. Stransky wants agents and is
willing to send a sample at his own
risk. Write him today.—Adv.

! K NSNS

el fromtbe Tactpry
Your first consideration in
buying Radio apparatus is
the responsibility of the
manufacturer. Has it the
years of the peculiar kind
of experience which the
production of efficient and
dependable Radio equip-
ment demands? Does it
keep pace with the progress

of the science of Radio?

SIGNAL stands that test. We've been
making telephone and telegraph equip-
ment over thirty-five years. We’'ve de-
veloped as ‘‘wireless” developed. We
know Radio from its beginning. SIG-
NAL Radio equipment is made by men
who’ve been making that kind of ap-
paratus ever since it was discovered.
And our force of Radio engineers is
constantly engaged in research work
which insures that every SIGNAL item
represents the latest development in
radio.
You’'ll sure-
ly approve

S A
e/ 4 b0 ;@’

?\IfAtEis SIG- : .

Ver- s

niet  Rheo A& T
stat. It has 2 » p
the fine ap-

7 it
pearance w"f{ﬂnmommw*“"“ 4
and will 4 g s
give the ex-
ception al
service +
which char- g
acterizes ev-
ery SIG- [
NAL item.
It’s the first successful vernier using a
single knob for control. Fine adjust-
ment easily obtained. Furnished with
or without knob and pointer, so dial
to match others of set may be used.

FOR SALE BY DEALERS
EVERYWHERE., INSIST
ON SIGNAL—IT’S YOUR
PROTECTION.

SIGNA s

Factory and General Offices
1901 Broadway, Menominee, Mich. (22432C)

—

information about SIG-
NAL Radio equipment to
name and address writ-
ten in margin of thils
page.

You'll flnd our
local address in
your telephone
directory.

lA}tlz;nta ‘I— ——————————
oston
Chicago [ INFORMATION
Cleveland COUPON
Minneapolls l
Montreal ¢ Signal Electrle Mfg, Co.,
New York ; 190f Broadway,
Pittsburgh | Menominee, Mich.
St. Louls Ploase send catalog and
San Franclsco |
Toronto | bulletins gitlng complete
|
|
|

Say you saw it in ‘‘Radio Topics” w(hen writing to advertisers.
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ELEMENTARY ELECTRICAL PRINCIPLES

(Continued from page 16)

one what would otherwise require
three different meters. It saves in
this way additional expense.

Now we will say a few words in re-
gard to ammeters. The ammeter is
another device which is so necessary
to the electrician and radio man. Un-
less we have an ammeter in the cir-
cuit we do not know what current is
flowing. This ammeter is, therefore,
our compass for pointing out cur-
rent values. It tells us just what speed
the current is taking.

Certain wires, as specified in the
National Electrical Code, are limited
as to their current-carrying capacities.
For instance, a No. 14 copper wire, if
rubber covered, is allowed but 15 am-
peres; if any other insulation is on
this No. 14 wire the wire is allowed
to carry 20 amperes. This is because
the rubber is a poor radiator of heat,
poorer than any other insulation
which is used for covering wires. But
we need not necessarily confine our
attention to No. 14 wire; we may
think of any other type.

Heat is developed whenever current
is flowing over a conductor. The
amount of this heat depends upon
the amount of current. In this day
of “safety first” all people who
handle electricity must be aware of
the consequences incurred through
the overloading of conductors. Fires
are started which result in millions
of dollars’ worth of damage each
year, simply by the carelessness of
wiring installations and forcing great-
er current over wires than they are
able to carry in safety. How do we
know just what the speed of the cur-
rent is if we do not have an ammeter
which will guide us in our work? With
the ammeter we are not lost; we
know exactly where we are.

¥ %x ¥

The general make-up of the amme-
ter is quite similar to the voltmeter
as far as the electromagnetic prin-
ciple is concerned. There is one de-
cided difference, however, which is
explained as follows: The ammeter
is placed in series with the line in-
stead of across the line as in the case
of the voltmeter. Electromagnetism
is the operating principle here also.

Let us take a 10 ampere instrument.
Let us say that out of this 10 amperes,
9.95 amperes flow directly across the
shunt; the remaining 0.05 will flow up
and around the winding of the mov-
able coil. The scale is marked to read,
however, the full 10 amperes and the
needle will deflect over the entire
scale when in reality the movable coil
itself is only passing the 0.05 ampere.
That is, the instrument is calibrated
to read the entire current flowing over
the two paths in parallel. It is ap-
parent that the little movable coil
could not be delicately constructed
with the large wire necessary to carry
the entire 10 amperes, so this divided
path method is used. You must re-
member that sensitiveness is required
and nothing clumsy can enter into
the construction of a meter where ac-
curate readings are required, hence
the finer the wire on the movable

coil, the greater delicacy at which the
coil swings back and forth between
the permanent magnetic poles.

Here also, we may speak of the
overloading of the ammeter. If we
take this instrument which is designed
for 10 amperes and send 20 amperes
through it, since the relation of the
shunt and movable coil winding re-
mains constant, the current will be
doubled which passes through the lit-
tle coil. This means that the coil
winding which was designed to carry
the 0.05 ampere will now have to
carry 0.1 ampere and this will burn
out the coil winding.

* % x

There is really no need to elaborate
on the “why” of the ammeter being
across the line. The fact is obvious
that since the shunt is of rather low
resistance, to place the ammeter di-
rectly across the line simply means a
short-circuit at which time either the
line fuses will be blown or the instru-
ment will be burned out. It would be
just the same as laying a heavy iron
bar smack across the line wires. Yet
some uninformed persons do this very
trick and suffer the consequences. A
great rush of current will flow over
the shunt and also a proportionately
great rush through the coil winding
in parallel with it

You have just been told what will
happen if the ammeter is connected
improperly; a word might be added
as to the improper connection of the
voltmeter. Since the voltmeter’'s re-
sistance is very high, if it is inserted
in the line wires as is the ammeter,
you can plainly see here what the re-
sult will be. If we take a voltmeter
of several thousand ohms resistance
and place this resistance in series with
the line, we only add to the resistance
of the line. Suppose the line is feed-
ing an incandescent lamp, the lamp
cannot receive its proper current be-
cause this current is held back due to
the extremely high voltmeter resist-
ance.

There should be no use of any one
underestimating the value of electri-
city measuring instruments. They are
as important to the radio and elec-
trical man as the compass is to the
pilot at sea. We should experiment
along the proper lines and we must
bear in mind all the time that meas-
urements are imperative under all con-
ditions. Without the meters we go
around blindfolded and never know
where we stand or what we are doing.
It is well worth while to invest in
these meters, for they mean worlds
to one who is endeavoring to study
electricity systematically and make
progress in electrical science. With
them there is no “hit and miss.” Since
power is measured in watts, it is easy
to use the voltmeter and ammeter,
multiplying the two readings and
thereby determining the power being
used.

The second series will be devoted
to discussions and problems dealing
with Elementary -Alternating Cur-
rents, and will include the following
subjects: principles of single phase A.

wwWwW americanradiohistory com
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C.; inductance; capacity; reactance;
impcdance; power-factor; alternating
current calculations; transformers,
and other subjects of fundamental
value to all radio men, The students
in this course arc urged to continue
with their good work during the fol-
lowing issues of Rabpio Torics and de-
rive much wholesome information
through study of the next six lessons,
beginning with the September num-
ber. It is not the intention of the
writer to “go over the heads” of the
men, but to deal with big principles
in an elementary manner understand-
able to all his students and void of
extremely technical and mathematical
details.

Students are requested to work the
following problems and submit an
swers at once. This is the last lesson
of the series.

Problems

1. A certain voltmeter has a scale
designed for 110 volts. The current
through the movable coil is limited to
0.002 ampere. What is the resistauce
of the entire internal winding? If
the coil winding itself has a resistance
of 1,000 ohms, what must be the ohm
value of the additional resistance coil
inside of the instrument case?

2. An amateur is designed to oper
ate at a maximum of 50 amperes. The
resistance of the shunt is 0.005 ohm.
Suppose the instrument is improperly
connected, that is, across the line in-
stcad of in series with it. If the linc
voltage is 120, how much current will

pass through the ammeter? What
will be the result?
3. An incandescent lamp of 220

ohms resistance is connected to a 110
volt circuit. How much current will
the lamp receive? Now if you con
nect a voltmeter incorrectly, that is, in
series withe the line instead of across
the line, how much current will the
lamp receive if the voltmeter resist-
ance is 6,000 ohms? What will be
the candle-power effect of the lamp?
Will the voltmeter be injured? Sup-
posing such a thing were possible
that the voltmeter movable coil would
actually carry the full lamp current,
what voltage would be necessary to
give the lamp this current?

4. A voltmeter having a resistance
of 25,000 ohms is left on a 110 circuit
continuously for one year of 365 days
and 24 hours per day. If the cost per
kilowatt-hour of electricity is 5 cents,
what will be the total bill for the
year? Voltmeters in power plants
are treated in this manner. Do you
consider it an undue expense to main-
tain this continuous operation? If
not, why not?

5. Suppose you wish to determine
the voltage of an electric line and you
have no voltmeter obtainable. Just
how would you get your information
as to how much pressure the line was
carrying? Apply this also to the
amount of current flowing in the iine.
How might you determine this?

(Mail your answers to RApro Torics,
Oak Park, Ill, not later than June 15,
1923.)
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OTHERS MAY FOLLOW

= NONE SHALL LEAD =
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The Greatest $2.00 a Year Radio Publication
in the Country
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A CRYSTAL SET
A CRYSTAL SET
A CRYSTAL SET

THE MOST LIBERAL OFFER OF THEM ALL

CRYSTAL SET FREE

With But Little Effort

subscription $6.00.

FOUR one-year subscriptions or one four-year

subscription includes head phone $8.00.

f Inclosed find six dollars in payment of the following three one-year subscriptions, for which I am
to be sent one crystal set, or $8.00 for four one-year subscriptions, which includes head phone.

A STATES RADIO CORPORATION

Your opportunity to get
this Super Crystal Set

THREE one-year subscriptions or one three-year

FREE

ST

NAME NAME __. . | NAME

ADDRESS - | ADDRESS .- { ADDRESS -
CITY CITY CITY ..

STATE

STATE STATE
Vi o e e e e e s CRE— S Y S Ty
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As Noiseless and Smooth
as a Bird Thru the Air

@ Gone are the scratching
and noises as you vary the
current to your tubes.

€@ Can you imagine any-
thing more perfect and
smooth in operation than
a resistance wire passing
through a well of mer-
cury?

Q@ Then there is another
wire which gives a vernier
adjustment.

€ No need to turn back
the rheostat to shut off the
tube; just a touch of the
fingers and a Dbearing
switch throws it in or out.

Q@ There is also a Gollos
Potentiometer on the same
principle.

Q@ They come ready for
panel mounting and tem-
plate furnished. A Gollos
Mercury Rheostat sent
postpaid for only........ $2.00

Dealers Desired

GOLLOS DEVICES. .....

““ Perfect Noiseless Rheostats’’

118 N. La Salle Street
Suite 704

The Gollos Mercury Rheostat

CHICAGO

Say you saw it in “Radio Topics” when writing to advertisers.
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May We Give You Any of These?—

June, 1923

It won’t cost you a cent to get any of these things.

Just secure a few subscrip-

tions to Radio Topics and they are yours

You, as a reader of Rabio
Torics, know that you, as well as
your friends, should be regular
subscribers. Sign them up and
get whatever you wish.

A well built variocoupler, com-
plete with dial, which sells for
$6.50, will be mailed to you post-
paid for 3 ome-year subscriptions.

Manhattan

2,000 ohm phones
sell for $6.00. You may have a
pair postpaid for 3 one-year sub-
scriptions at $2.00; total $6.00.

All of the items listed on this
page are fully guaranteed,

If there is something you want
not listed, we’ll arrange to get it.

A WorkRite splendid loudspeak-
er made of a composition and hav-
ing a receiver in the base with ex-
tension cord. It costs $12.00, and
is yours for 6 one-year subscrip-
tions.

A wvariometer, complete with dial, is also yours
for 3 one-year subscriptions to Rapio ToPICS.

You may also have a full set, consisting of a variocoupler and two variometers, with dials,
whose value is about $18.00, for only 8 one-year subscriptions.

Just send us subscriptions, either renewals, new ones or your own, whose total at our rate of
$2.00 per year equals the price of the item you want, and we’ll send it immediately prepaid.

RADIO TOPICS

CIRCULATION MANAGER

Address:

1116 NORTH BLVD. OAK PARK, ILL.
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“BUILD YOUR OWN™ WITH “RASCO”" PARTS!

HE Radio Specialty Company

T

“]{ASCO" fUl' SllUl\
if not in the whole world. This Company makes a specialty of very small orders.
is simple: 80% of our orders are small ) ) ) ) '
The reputation of this house was built upon service. Ask any of your radio acquaintances what they think of “RASCO” service, “RASCO” promptness
i er been served in radio merchandise before

sands upon thousands of unsolicited testtmonials are in our files, to prove that w

sure to get our great 68-page catalog, containing over 500 different parts.

Order direct from this page.

RADIO FREQUENCY
TRANSFORMERS

The best Radio Frequency
Transformer developed so
far. Designed for us by
Mr. R. E. Lacault, Asso-
clate Editor of RADIO
NEWS. For wavelengths of
320 to 420 meters. Air
core. Guaranteed to do
the work. This Trans-
former brings in the long

distances.

R-2800 Radl(} Fre-
enc; ‘Transformer,

sz 17 - $2.00

size 1%"x2%"”
VACUUM TUBE
SOCKET

Made entirely of compo-
gition. Gives no rise to
capacity effects, as metal
sockets do. Positive eon-

tacts.
R-6500, Vacuum Tube
Socket $.35

ANTENNA CONNECTOR

Made entirely of aluminum.
WiH not rust. The four wires
go to upper holes. Lower hoie
takes lead-in.  Don’t solder
your aerial. Dimensions, 2"
high, 13’ wide.

R-999, Antenna Connector $.30

MOULDED DIALS
Highest grade made. Brilliant
Figures
For

black composition.
inlaid in white enamel.
%" or 3/16"” shaft.
R-3074, Dial, 215" .
R-3075, Dial, 314"
R-3076, Dial 37"

FLUTED KNOBS

Made of best black composition,
provided with 8/32” bushing
B Height 17, Diameter 1%"”.

R-2055 Fluted Knob......5.15

‘““RASCO’ POSTS

f-650, ’ost made entirely of
hest black comhositlon—8/32’;

screw—each ............... 8 08 =
R-202, Post has nickel-plate
hottom part, each. . .08
Dozen, each style .......... mé
650 202

RASCO SWITCH POINTS
Nickel-plated and pollshed. The following have
been found the 1most popular.

I, %"”x%"”, 6/32"” thread, doz...... $.35
2, 3/16” "high, %” dia., 6/33"
thrend, doz. .................. ...,

Z.
3, 3/16"”x3/16”, 4-36 thread, doz... .
4, %" dia., %" thick; shank 6/32" 40
2z,

,,doz.
5, %" dla.,

3/16” thick; shank 4-36, doz. .40
6, 8/16” dia., 3/16" thick; shank 4-36, doz. .40
7, 3/16” dla., %" thick; shank 4-36, doz. .40
75, Switch Stop  7%” long, 4-36 thread, com-

Plete with nut, each o .
76, New style Switch Poiiit, to be pressed
into bakelite panels with forced fit. Wire

le soldered to pin end. Head %” dia.,

1/168” thieck, doz. ............

77, snme ns above, but head Is

X 3/16” thiek, doZ. ........v.cneenure. .40
SOCKETTES <

Substitute for Vacuum Tube Socket.
Tour of these take one Vacuum Tube.
Grasp tube flrmly. Best contact pos-

sible. Take less room. Are better.
R-1660, Sockettes, nickeled, set
o A T S S $.25
R-1551  Hockettes, nickeled, set

of 1 (to take WD-11 Tube) ...... .25
Note: Set of 4 sufficlent to hold I Tube.

VACUUM TUBE FUSES
Insure your tubes agalnst blow
outs.

R-2575, Fuso, | anpere.....
R-2576, Fuse, 1% ampere
R-2577. Fuse, 2 ampere

serve the public as it has ne

All goods sent prepaid in 24 hours.

Catalog contains over 300 illustrations.

We pay all transportation charges.

Money refunded if 20ods do not satisfy

AUDIO FREQUENCY TRANSFORMERS

No better Transformer on
the market. Highest class
materials. Impregnated
coils. Silicon steel stamp-
ings used. Save 50 per

cent by assembling it
yourself,

R-1100, A.F. Trans-
former, ratio 4% to

L Begad. ... .mrgall. $2.65
R-1150, A.F. Trans-

iormcr, ratic 6% to

HONEYCOMB COILS

No better coils on the market
Too well known for lengthy des
cription. Firm impregnation
Range given is in_meters when
varied with a .001 Variable Con-
denser:

No ‘Turns Range Price
R-5000 25 120- 250 $ .40
R-5001 35 175- 450 .45
R-5002 50 240- 720 .50
R-5003 75 390- 910 .55
R-5004 100 500- 1150 .60
R-5005 150 600- 2000 .65
R-5006 200 900- 2500 .75
R-5007 250 1200- 3500 .80
R-5008 300 1500- 4500 .85
R-5009 100 2000- 5000 1.00
R-5010 500 2800- 6100 1.15
R-5011 600 4000-10000 1.30
R-5012 750 5000-12000 1.45
R-5013 1000 7900-15000 1.70
R-5014 1250 9750-19500 1.95
R-5015 1500 14500-26500 2.20

CORD TiP JACKS
Take the pluce of binding posts
on instruments or panel. Cord
tip firmly gripped by jack. Made
of brass, highly nickel-plated
and polished. Serew to attach
lead wire. No soldering necessary.

R-1500, Cord Tip Jack, each $.1

CARDBOARD TUBING

Only seamless tubing made in
United States. [Derfectly sea-
soned. Heavy wall. (I.I).—In-
side Diameter. 0.D.—OQutside
Diameter. L.—Length).

R-6600, 3” 1.D., 3% " O0.D. x 7” L.
R-6601. 3%"” L.D., 3%” 0.D. x 7” L.

R-6602, 324" 1.1)., 3%"” O.D. x 5" L
R-6603, 33" 1.D., 4” 0.D. x 5” L.. :2{;

R-6604, 4” {.D., 4%” 0.D. x 5” L.
R-660. 7 LD.

3” 0.D. x 2%" L

MICANITE TUBING

Especially suitable for CW work
Nothing better made. Natural

color. i
R-250, Micanite Tubing,
4” dia., 6” long ......... $
R-251, Micanite Tub

6" (lia_., 6" lgng ..

JACKS AND PLUGS %ﬁ

Best material. Only pure siI-
jacks makes these.

ver contacts used. Factory that
makes
Thi

Postal Telegraph
is vour guarantee.
R-1000, Jack, 4-spring

B® double circuit .. .
R-1001, Jack, 3-springs

R-1002, Automatic 5-spring Jack
R-1003, Plug

80
1.00
65

BUS BAR WIRE

\———— e
This wire is square, measuring 1/16” by 1/16".
Easy to solder as it is already tinned. Used
on all up-to-date instruments. Sold in 2-foot
lengths only.
R-6400 Bus Bar Wire, per 2-foot length..$.05

NON-INDUCTIVE RESISTANCE

Made of special graphite
copper-plated at the ends.

UNIVERSAL BEARING
THE bearing tohold variometer
andl varloeoupler rotors, Totul
longth of bearing 2%”. Outslde shaft, 1%”.
Longth of thread 17. " Length of threaded sleeve,

< K
R-1375, Bearing ..8.25

| or
B

US.

| include delivery to vour door.

|

1 i
%X‘:

I‘ - \;

I

IS

Tound rods 13%” long, %" diameter, Resis-
tance accurate within 20 per cent.
R-5300 Resistance 12,000 ohms......... $.65
R-5301, Resistance 70,000 ohms.......... .65
BRASS RODS
T Sold in 67 lengths only
R-8032, DBrass Rod,
e 8/32”  thread, per
length ............ i
R-6032, Drass Rod, 6/32” thread, per

length  as bl . s msess o @elh asbi g orbh L. ef. b
R-1425, Brass Rod, plain %" round, per

OUR ORDERS ARE SMALL. THAT IS WHY
| 3. A triak order will ake you a life customer.
| 'WE CAN ONLY DISAPPOINT YOU ONCE.

1eNEth  w § - swmi Aeoewa e am - o old @by 2 imE @b .
R-3616 DBrass Rod, plain 3/16” round,
RO MenErir [orrwls & ol & b d & s - «

‘““RASCO”’

sliding rod member. Pat- |
ent nickel detector cup and binding post. Pat-
ent cup holds crystal.
R-1898, Baby Detector, with Galena ..... $.50
“RASCO” LUBRICATED :
PANEL SWITCH g

BABY DETEC

TOR

Base is solid black compo-
sition; mounted on same is
nickel holder and binding
post, which holds the fluted

hard rubber knob with

Qur patent spring fork holds
the switech handle always at

a uniform tension.
same time it
contact possible.

insures b
New wip-

At the
best

its

ing contact covers every portion of the switch

point. Double leaf

blades used.

R-1921, “Raseco” Switch ............... 5.40

~5p

curely.

polished.

PANEL SWITCH LEVER
Imposible for this lever not
to make positive contact.
radius 1%4”. Nickel-plated and
Lock fork holds the
serew (in which it rotates) se
Loose contact impossible.
R-200. Switch Lever

Leg

“RASCO’’ NAME

The circular plate
Binding Post
Plate. Diameter, %”. These
PHONES,
ouU

new

denominations:
ROUND, N
A’ BATTERY
BATTERY —,
SPEAKER, GRID

“C”BATTERY — AERIAL.

4+, INPUT, A
TERY4  “B™ 1|
+, LOOP,
PLATE,

~4, FILAMENT.
R-6000 to 6019. DI
Post Name D’lates,
denoinination
Dozen ...

CONDENSER,
DETIECTOR,

METER, DPARAL
MARY,

‘' BATTERY

LOADING COIL,

PLATES
is our
Name

TPUT,

e
LOUD
, LOAD.

—,

nding
each

GRI
CcourL
REC

LEL,

Sl

Square Name Plates
Same denominations as above also these:SERIES
1st STEDP, 2nd STEP, 3rd STEl', SECONDARY

TELEPHONE, SECONDARY,
TRANSMIT,

D VARIO-
ING, I'RI-
EIVE, AN-

TENNA. PLATE VARIOMTER, “BLANR',
AUDION, ON, OFF

R-834 to 866. Square' Name D’lates,

D OZEN w112 cowhs m s ma o oysls o1 e ) s al L
R-839 “INCREASE CURRENT' (Right)
R-840 "'INCREASE CURRENT" (Left)

Each ......ciiiaeiuiairaiannanianinns .10

VERNIER
Cleverest vernier made.

guarantee results.
in best blick com
apart.
R-1450, Vernier .

) Can be used v

dial.

vernier
All metal
Dosition,

Does

condenser.
parts
Nothing to come
Biggest hit of the season.

vith any dial.

Soft rubber ring engages

with
We
moulded

away

..... -

30

‘““RASCO" -
cONBENSERS
R-5050, I’hone Condensers, each.......... 3.2
R-5056, Grid Condensers, each...... .20
_R-5059, Grid Leak Condensers, each ...... .30

RADIO C
Weather resisting.

larly for cementing covered

Coils covered with
quire no form.

thick,

EMENT
Used

this cement r

Wires hold together

solely with this cement.

R-1750, Cement, 2-o0z. hottle

COPPER FOIL
Thinnest copper foil made, .001"
Comes 4” wide.

R-5025, Coper Foil, per ft. $.10
P 10-ft. length 0

particu-
wires,

$.50

e-

position

TELEPHONE

SHELL AND CAP
i For the esperiment-
er we list this com- “met”

No holes in shell what-

shell and cap.

soever. Takes standard 2%” diaphragm.
R-2700, Shell-and-Cap, complete ........ $.65
R-2701. Shell only ..................... 40

MICA DIAPHRAGMS s ’%
Made of special India mica in two 97
sizes, 2% diameter and 1-13/16” 7225 ¥ .7
diameter.  Excellent for experimentation in
telephone work,
R-2550, Diaphragm, 2%" ............... $.20
R-2551, Diaphragm, 1-13/16” ........... .15

ALL

T Siess wi riginate ith the sole idea in mind to cater to the radio amateur who has smali orders

his business was originated with the e YOUR “SMALL ORDEIl{ SN NEVER BE SIDE-TRACKED
Order from the above illustrations.
Try us with a 50c. order and make us prov

what we say,

24-hour service guaranteed.

Prices

96 B Park Place, New York City | DEALERS E

Oldest and Original Exclusive

Radio Parts House in U. S.
Factories: Brooklyn, N. Y. — Elkridge, Md.

wwWwW americanradiohistory com

E Get.Our Special :
€ Proposition

now in its third year, is unquestionably the most unique radio parts supply house in the United States,
No order is too small to get immediate and prompt attention.

The reason

Tho
Be

RHEOSTAT WINDINGS

These windings, with the switch
arm shown below, constitute a
omplete rheostat for the experi-
nenter. Resistance wound on
fiexible black fibre. Carvies 1%
amperes, resistance 6 ohms.
R-4300, Rheostat Resistance

sistance, each (200 ohms) .. .35
BLADE WITH COLLAR
Fits above.
R-1675, each

MAGNET WIRE
We list only best quulities.

DCC" means Doubie Cotton
Covered.  "GS' means Green
Silk. “‘E* stands for Lnameled.

The following come on 8-ounce
spools :

R-2500, DCC No. 18...... 5
R-2501, DCC No. 20...... 5
R-2502, DCC No. 22 0
R-2503, DCC No. 24.. 5
R-2504, DCC No. 26 3
R-2505. DCC No. 28 ........ .
R-2506. DCC No. 80.... ..... o s 1.65
The following come on 4-ounce spools
-2507, GS No. 20............ an bl .50
R-2508, GS No. 22 .55
R-2509. GS No. 24 .60
R-2510, GS No. 26 . .65
R-2511, GX No. 30.... 1.05
R-2512, GCS No. 32 (.30
R-2513 GS No. 36 ceaem 5 1.85
The following come on $-ounce spools
R-2511, E No. 20.. - .45
R-2515. I No. 22 .55
R-2516, E No. 24 . .60
R-2517, E No. 26 .65
R-2518, E No. 30 .70
R-2519. E No. 32 .80
R-2520, E No. 36 . : . (.00
. LITZ WIRE
R-323, equals No. 25 B&S, per
. Al foot 2 o et B g oo e, =Gl
= R-890, equals No. 28 DB&S, per
= 100t K= LY i om .01
= R-89(, equals No. 21 B&S, pe
= (o) —— a2 srerpr s E03
= R-892, equal 20 B&S per
= foot ... e . .04
fR-893, equals 4 B&S, per
T 12

cent in 100-toot lot

o ——

 The **Rasco’ Catalog

CONTAINS 75 VACUUM YUBE HOOK. |
UPS, 300 ILLUSTRATIONS i
500 ARTICLES, 68 PAGES

! All  Armstrong —
| Circuits:  These
important circuits
lare explained
clearly, all values
| having been given
leaving out noth-
ing that coulc
puzzle you.
|| Just to name g
| few of the Vae-
uum  Tube ci
cuits:
|l as a detector anc
one-step amplifi
er ; Armstrong
circuits; one-ster
radio frequency
amplifier and de-
tector; three stage|
audi frequency.
amplifier; short
‘ wave regenerative

: oot ..
Discounts of 1

circuits; 1-stage
radio  frequeney
amplitiers; radio |
and audio fre-
quency amplifier; . I
inductively coupl- !
edampl ', Armstrong superautodyne ; radio
frequency amplifier and erystal detector ; com -
bination V.T. detector one stage amplificr;
two stage radio frequeney amplifier and dJe
tector with feedback coupling (regenerative) :
regenerative receiver, using single spider
web coil; Armstrong super-regenerative eir-
cuit; two stage radio frequency amplitier |
coupled to a two-circuit tuner, using two-
slide tuner regenerative receiver; two stage
audio-frequency ampiifier, using ecrystal or
T.; one stage radio frequency detector,
two stages audio-frequency with feed-back
coupling to first tube; power amplifier with
loud speaker; regenerative receiver and
one stage amplifier for DX work; one stage
radio  frequency detector with feed-back
coupling ; tlree stages radio frequency, two |
stages audio-frequency loop reception; crys- |
tal detector with rectification; one tube su-
per-regenerative receiver; short wave regen-
erative recefver with two variocouplers, ca-
pacity-coupled tuner; trap circuit to elim-
inate interference; selective circult to elim-
Inate interference The catalog contains
300 ilustrations. On account of its greaf
cost, it cannot be distributed free of charge.
Mailed only upon receipt of ]

15 Cents in Stamps or Coin.




Concertola, Jr. spring they sold for $6.00.
Don’t wait any longer. Equip your set with WorkRite parts at
once. Remember the prices.

WorkRite Super Variometer, each.... .. ... $3.50
WorkRite 180° Super Variocoupler, each. ... $3.50

Faith in You

is what caused us to make
this big reduction in
prices. In order to main-
tain it we must increase
our sales largely. We
must sell 10 instruments
where we previously sold
one. But we know that
you will justify us in this
faith.

WorkRite 180° Super-Variocoupler

WorkRite Concertolas

These Loud Speakers are becoming
more popular every day. And no
wonder when you consider that they
have no metal except in the phone
units and therefore do away with
that “tin-panny” tone entirely.

READ WHAT ONE OF THE
THOUSANDS OF CONCER-
TOLA FANS WRITES US:

Regarding the WorkRite Concertola

Concertola, Sr. received some time ago, I wish to ad-

vise that it is the best $12.00 worth [

have ever bought. Stations in the fol-

lowing cities have all come in very QSA, even on warm nights,

with the Concertola: St. Louis, Lowisville, Pittsburgh, Detroit,

Schenectady, Dallas, Texas, Fort Worth, Texas, Atlanta, Ga., Ha-

vana, Cuba, Charlotte, N. C., Chicago, Cleveland and many others.

These stations can be heard all over the room with ease on warm

nights, and all over the house on colder nights. With every good
word for the Concertola, I am, EARL E. DAESCH,

1103 Columbia Terrace, Parkersburg, W. Va.

WorkRite Reduces Prices
Good News for Radio Fans

Here is the opportunity for you to get WorkRite Variometers and Vario-
couplers at prices less than those asked for inferior unknown instruments.
The new WorkRite Super Variometer and WorkRite Super 180° Vario-
coupler, with 12 taps and wound with green silk are now $3.50 each. Last

WorkRite Super
Variometer

Complete List of
WorkRite Products

Three Day Triall If after you have tried
the Concertola on your set you find that it
does not work satisfactorily return it and
we will refund your money.

These instruments are designed for use
with vacuum tube sets having two-stage
amplification.

WorkRite Concertola, Jr.,, with

Cord and Phone Unit.........._. $12.00
WorkRite Concertola, Sr., with
Cord and Phone Unit........... $24.00

WorkRite Super Variometer. Very
sensitive and sharp to tune. Price
..... . $3.50
WorkRite 180° Super Variocoup-
ler. Range 180 to 800 meters. Price
.......... $3.50
WorkRite Concert Headset. Try a
WorkRite side by side with any on
the market. Price..................$8.50
WorkRite E-Z-Tune Dial. Has a
grip on the rim where you can
grasp it for fine adjustments. Price
— 75¢
WorkRite Super Vernier Rheostat.
Has 50,000 possible adjustments.
Price $1.50
WorkRite Type “A” Hydrometer.
You need one to keep your “A”
Battery in condition. Price....... 75¢
WorkRite Concertolas.

Loud Speakers of Quality.

WorkRite Concertola, Jr......$12.00
WorkRite Concertola, Sr.......$24.00

5548 Euclid Avenue

THE WORKRITE MFG. CO. creverano, osro

(BRANCH OFFICE, 2204 MICHIGAN AVE. CHICAGO)

Say you saw it in ‘“Radio Topics” when writing to advert'sers
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