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Broadcasting Methods

Apparatus, Equipment, Studios, Programs and Administration of Big Stations a Radio Art

Right: The New Studio of
the Well-known Broadcast=-
ing Station WJZ at Newark,
N. J. The New Type of |
Microphone Is in Use and
the Voice Amplifier Is in
the Studio, Contained in
the Vertical Phonograph
Cabinet,

P ———

Above: Studio at WGY, Broadcasting Station

of the General Eleztric Co. at S:henectady,

N.Y. The Controller and Announcer Is Seen
in the Background.

S soon as the radiophone's
adaptability  for broadeasting
reports, concerts, lectures, re-
ligious services, news and other
forms of entertainment became
recognized, a new of endeavor was
created, known as Radio Art. The
beginnings were crude and, therefore,
subjected to any and frequent changes
in method and in kind.  The develop-
ments i a single vear |
astonishing as to warrunt the assump-
tion that another twelve months will
be even more fruitful with respect to
improvements and functions. It i
estimated that there will be 000,000
receiving sets in use at that time,
which presages a world enmeshe
radio. The possibilities for the exten-
sion of culture, education, knowle
advertising, entertainment, religion,
politics, etc., are limitless, and therefore
beyond man’s power to prophesy. It
is a tremendous, an astounding outlock,
with magnificent opportunities if
rightly and correctly emploved,
There are over 19,000 licensed radio
transmitters, 15,495 being amateurs
engaged in sending .and  receiving

have been so

Below: Studio of the

Broadcasting Station
WWZ of John Wana-
maker’s Store, New York
City. This Department [
Store Was One of the First
to Install a Broadcasting
Station in the East. Photo
at Bottom of Page Is of §
the Old Studio at WJZ
Witk Its Hanging Curtains
and Different Type of
Microphone.
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messages for personal amusement;
2,783 American shipping; 439 com-
mercial; and 348 experimental. Of the
15,495 regular stations, the most
important are located in the Rast:
Pittsburgh (KDKA), Newark (W]Z),
Chicago (KYW); Springfield, Schenec-
tady (WGY), operated by the Gen-
eral Electrie Co., and New York City
(WWZ) by John Wunamaler.

While the methods employed by
cach of these stations are similar in
many respects, there are numerous
details in which they differ; it will be
interesting to compare such methods.
There are five distinet stages of broad-
casting: (1) object, (2) apparatus and
equipment, (3) studio, (4) programs
and (3} methods. Under each of
these heads may be considered the
various phases pertaining to it,  For
example, “Object” includes selling,
revenue, expense, advertising, pub-
licitv, market for apparatus and
public Denefits.  “Apparatus and
Equipment" comprises technical ar-
rangements, amplifiers, microphones,
operators, antenn, counterpoise,
oscillators, modulators, station, wave-
length, tuning, generators, motors,
etc. Under “Studio” we have man-
agement, arrangement, reception,
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1, accessories (planos, organs, phono-
hs), transportation of artists. ' Pro-
ms "’ include make-up, hours, booking, per-
sonnel, requisites, policy, management (im-
presario), expense. “Methods™ embraces a
large accumulationof items, such asvocations,
criticism (outside and inside), letters, sug-
gestions, improvements, advertising, public-
ity, compensation, €xpense, grouping, experi-
ments, and particularly direction upon which
the success of the work depends materially.
An able guiding mind and hand is the back-
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Above: Control Room of
the Transmitter at WGY.

Right: Studio at KDKA,

Pittsburgh, Pa.,the Pioneer

Broadcasting Station. The

New Microphone 2nd

Speech Amplifier Are
Shown.

bone of radio broad-
casting during this pre-
sent period of florescence.

All large broadceasting
stations are operated by
staff under the supervision
of one responsible person.
This radio unpresario carries a
heavy load upon his shoulders,
for the position is such as only one
possessed of knowledge, understanding,
experience and ability can fill.  Upon the
kind of service he and his stafl devise and
upon the way it is handled depend the success
of their endeavor. The only financial return
{rom such costly service is of course the sale
of receiving apparatus in which other manu-
facturers and all dealers participate without
cost.  But without this service there would
be fewer sales, therefore it is imperative that
it be kept up and in the best manner possible.
To install & broadeasting outfit and maintain
adequate  service runs into  big noney.
Without going into details as to this particular
matter, let us turn to the methods emploved
hy the six big stations.

As the pioneer in the art, the Westinghouse
Company is entitled to first consideration.
KDKA has been in operation since November,
1920, and 1t 1s due to the experiments and de-
velopments of this station that radio art has
advanced so rapidly.  Comparing broadeast-
ing of to-day with that of a vear ago, the im-
provement remarkable as it 15 satis-
[actory. There still are limitations and
problems to be overcome, but the listener-in

is s

Right: Operating
Room of the Broad-
casting Station
KYW at Chicago.
The Transmitter Is
Seen to the Left.
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is }.;L"l'ni].l;_“ better results every du}' and radio
tans are increasing more rapidly than manu-
facturers can supply sets, Radio art is a
constructive force, so it is the duty of every-
one to support it and assist in its progress
toward perfection, which ultimately means
much to the world at large.

Every broadcasting station, aiming [aith-
tully to transmit radio news or entertai
ment, must be equipped with high-class ap.
paratus. In the six big stations particular
attention has been paid to the installation of
material of highest quality, such as is not
tound in smaller stations. At the beginning
it was soon discovered that an equipment
giving satisfactory oral results was inade-
quate for music transmission. Therefore
much experimenting and changing had to be
done to mmprove the quality of transmission
so that both voice and musie could be faith-
{fully reproduced. The scientific problems of
broadcasting having reached a stage of com-
parative satisfaction, attention could be
given to methods

The four
plants of the
Westinghouse
group, growing out
of the company's ex-
perience  in  equipping
American aeroplanes in
France with radiophones, are
conducted upon the same prin-
ciples and embody practically the
same ideas, It will not be necessary
to describe cach, therefore we will select
the WJZ station as representative,
although it did not begin to broadea
until eleven months after its sister
station KDKA at Pittsburgh. The
apparatus at Newark is efficient,
consisting of a six-wire coun-
terpoise  antenna,  which
provides for multiple tun-
ing on far end. There
are eleven wires, 150" long
and 124" above the roof,
which is 100 above the
ground.  The natural
wave-length is reduced
to 360 meters by the use
of special condensers in
series on the Westing-
house aerial.  An ingeni-
ous arrangement obliter-
ates  inherent  distortion
of the vacuum tube trans-
mitters so that the speech
and music is of unusual clar-
ity, hmited only by charac-
teristics of the microphone, whichs
transfers the sound-waves in elec-
trical form to the amplifier.

The station is \uTllpll'll' with respect Lo
The old broad
sting room has been replaced by one of
larger and more adequate dimensions, [t s
attractively furnished and located on the
first floor, convenient to artists and organiza-
tions. A grand piano, an organ, a phono-
graph and other musical instruments form
part of the equipment.  An interlocking sys

studio and arrangerients,

tem of switches and light signals connects the
studio with the transmitting room on the roof,
The microphone used is the cup stvle sus-
pended from @ movable arm attached to o
portable stand. The sound-waves are sent
through the microphone to an amplifier box
in the same room in which they are amplified
many times and then transferred to the roof,
where they are increased to the required am-
plification.  This is a new method by means
of which transmission over u long telephoni
wire from microphone to main amplifier i-
climinated, an obvious advantage.

The daily program is arranged in accord-

(Cantinued on page 498)
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EVERYTHIN
ﬂdl” “SaOm”
We have complete stocks
of C. W. and spark trans-
mitting apparatus, parts
and supplies.
The Famous Grebe Re-
celvers are our specialty.
We carry only the best in
TRECISTERED. amateur Radio Equipment.
Order from your dealer.
PHILADELPHIA WIRELESS SALES CORPORATION
Formerly Philadelphia School of Wireless Telegraph:
1533 PINE STREET PHILADELPHIA, PA.

Carterrz-waryRadio Plug

PRICE

$1.50 EACH

CUT _EXACT SIZE

Special designed terminal permits TWO phone sets to be
connected at the same time. Positive contact made

with ALL types of tip cord terminals or wires.
ANNANANUNN NV VLY \\\\\‘\\

Insulation undercut.
Tip properly shaped to
engage all jacks.

===

W T T R SR \\\

Black finish, non-breakable, round, one piece
handle not affected by body capacity; no
screws used to hold handle in place.

Carter #ororrre Radio Jack

CUT EXACT SIZE OF No. 105 AUTOMATIC FILAMENT CONTROL JACK

PRICE

$1.10

EACH

Wide tapered frame shaped to eliminate usual insulation
stack-up between frame and springs.

Other Combina-
tions, 1 to 4
Springs,

70c to

$1.00
EACH

Wide spaced terminals.
Long heavy tapered phosphor-
bronze springs;extra heavy pure
silver self-cleaning contacts.

The only jack which mounts on }&-in.
to ¥-in. panels without spacer
washers orscrews. Adjustablelock-
nut feature prevents improper
mounting.

THESE AND OTHER CARTER PRODUCTS SOLD BY THE BEST KNOWN
ELECTRICAL AND RADIO JOBBERS
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This gave a good smooth metal surface for
a brush to connect with and one was
mounted so as to make contact with it, the
other being left to rub on the edge. This
greatly reduced the resistance and inereased
the radiation to 1.4 amperes when using
chopped C.W.

This home-made chopper is in use at sta-
tion BAMQ), and is giving good results. The
advantages of L.C.W. are being appreciated
more and more by those who have trouble
raising a station due to thc sharpness of the
wave emitted by a CW., set. The use of a
chopper broadens the wave considerably and
this kind of modulation will probably hv used
entirely in the high power C.W. set of the
near future,

Broadcasnne Methods
(Continued from page 421)

ance with air traffic regulations, and with a
view to giving a variety of entertainment and
instruction. This program usually consists
of agricultural reports and prices, opening
prices on stocks and bonds, weather forecast
and standard time \15.,1]‘!]:-', mlmapu%d with
music, during the morning.  Then come mid-
day prices on stocks and bonds, shipping

news, sporting scores and results, fashion
news, more weather forecasts, dgmulturul
reports and prices, shipping news, clesing

market prices and music in the afternoon.
The evening is devoted to concerts, recitals,
lectures, stories, talks, final scores, ete. A
special feature of the WJZ program is the
*“ Man in the Moon " stories for children every
Tuesday and Friday, and the literary even-
ings conducted by the editorial staffs of sev-
eral New York publications. The concerts
heretofore have been of a high order, buti:
lately, due to an inability to secure high-
class talent because of the aversion of artists
to give their services gratis, it has been im-
possible to maintain the former standard.
W]JZ broadeasted the first grand opera and
the first operetta. The former was Mozart’s
“The Impresario,” presented by William
Wade Hinshaw, and the latter, C. E. LeMas-
sena’s “Pandora,” presented by the com-
poser. The time signals from Arlington are
received by a standard Westinghouse medium
wave receiver, using a long single-wire an-
tenna and  transferred L]CCLIIL‘{I“V to the
radiotelephone transmitter. This enables
those with short-wave receivers to pick up
the message. All stations have radio chapel
services on Sunday, gome in the morning,
others in the afternoon. In addition to the
sermon by a well-known preacher, there is
usually excellent music by a choir and solo-
ists, all of which is impressive and indispens-
able as a counteraction against Sabbath dese-
cration. This is one of the most beneficial
instrumentalities of radio service, and its in-

" fluence for good is incaleulable.

Upon arrival at the Newark station the
artist is received by the announcer. If the
artist be a woman she is introduced to the
lady attendant, who looks after her comfort
and entertainment. Artists are accorded
every courtesy and instructed beforehand
regarding the points to be observed after
entering the broadeasting studio. It is the
custom of the Westinghouse to defray all ex-
penses, including transportation. Programs
are arranged on schedule far in advance.
There is a booking department and a can-
vassing department under the direction of
experts. When one considers that ecach of
the seven days requires a diversified program
of ten to a dozen different items, with several
cancellations and changes entering into the
day’s work, the magnitude of the enterprise
is apparent.

In East Pittsburgh a single Westinghouse
condenser microphone of two stretched steel
diaphragms is used. The announcer in the
studio is in constant communication with the
operator on the roof, as at the Newark station.
Artists are brought into the studio, which is
heavily carpeted and with two thicknesses



RADIO SERVICE PRODUCTS

The Acknowledged Standard of the Radio Amateur

The

AMPLITRON ]

(A Real Loud Speaker)

The Amplitron is a product of the Radio
Service Laboratory and has been designed and
constructed especially for radio work. This
instrument fills the need for a moderate priced
loud speaker. It reproduces radio phone speech
and music without distortion—equally good
for code. No exciting batteries or adjustments

Uses a Baldwin Type "C" single

$10.00
Price pnone sxpco ﬁf) .. $16.50

PRICE,

(Patent
Applied
i| For)

OTHER RADIO SERVICE PRODUCTS

Single VT Socket i Tyne
23 Plate Variable Condenser

$100 - ot aciatle Comlener
= } 4 43 Plate Variable Condenser

= without dial. . $1.75

" A : Grid Condensers .0005 mf,
Type g ol - Type S15..... 35
S10 | L Phone Condensers .002 mf,

Type S16 11
Leak Condensers Type

Grid
530
y r 3 Variable Grid Leak ‘Type

Wee cursy mumarses [ VArSSly jgnd_tene e
est to Radio dealers

all reliable dealers.

Double VT Socket

Type
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THE CHART TELLS THE STORY OF

me AMERTRAN

A BROAD BAND AUDIO FREQUENCY
SUPER-AMPLIFYING TRANSFORMER

which has been recently developed to meet the critical demand of

discriminating radio engineers.

NOTE the amplification curve in the chart below compared with

musical scale frequencies—plotted from actual and authentic tests,

Highest Amplification Constant Over Broadest Band of Frequencies—

Absolutely Without Distortion or Resonance Peaks.
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Radio Serviee Trot: | IRADIO SERVICE Q MF6. Co.
ucts are for sale by Sales Office: 110 W. 40th St., New York City
Factory: Lynbrook, Long Island
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UNEXCELLED IN OPERATION—UNIQUE IN CONSTRUCTION
LIST PRICE—$7.00, F. 0. B. NEWARK, N. J. If your dealer cannot supply you, order direct.

Made by the

AMERICAN TRANSFORMER C

NEWARK -

NEW

OMPANY

JERSEY
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of burlap on walls, similar to the recording
room for making records. . This differs from
the Newark studio, which has rugs on the
floor and undraped walls. One of the funda-
mental principles of acoustics is that intensity
of musical tones is appreciably strengthenet
if the singer or instrumentalist stands on a
bare floor and in a place devoid of draperics.
It is, therefore, surprising that this point
should have apparently escaped the attention
of the studio directors. The Springficld sta-
tion is undergoing important changes that
will advance it to a position as commanding
as that of the others.

Things are somewhat different at the WGY
station at Schenectady, where the radio-
transmitting apparatus and the studio are
located in different buildings, about three-
fifths of a mile from cach other, This ur-
rangement permits of considerable flexibility,
inasmuch as it allows the broadcasting of
programs from any point that can be con-
nected to the studio by a telephone line.
The main transmitting plant is on the top
floor of one of the factory buildings, with a
multiple-tuned antenna erected on the roof.
This antenna is 350’ long, supported by a
180" steel tower at each end. The counter-
poise system, a few feet above the roof, con-
sists of a network of wires that act as a
“ground™ for the antenna, resulting in o
considerable decrease in effective resistance
of the entire system.  Two fundamental con-
ditions for the successful operation of the
radio-telephone transmitter—high frequency
energy and its control in accordance with the
audible vibrations to be transmitted—have
been successfully fulfilled by the General
Electric Co. at this station. The wave-
length is also 360 meters.

Three rooms are utilized at the studio: one
for reception, one for musical instruments
and one containing the controlling and am-
plifying apparatus. The only electrical mech-
anism in the performing room are small micro-
phones mounted on movable stands so that
they may be placed ‘in the best position for
the selection to be broadcasted.  These im-
plements have been carefully designed with
a view to clearly reproducing the true tone
qualities of the music. The minute electric
currents, which are set up in the microphone,
are first transferred to the amplifying room.
Here the intensity of the transmitted selection
is varied at will by means of various controls
on the amplifiers, At the output terminals
of the last amplifier, an electric current that
varies in accordance with the sound waves
impressed on the microphone, is available
and 1s transmitted, over a pair of wires, to
the modulator tubes at the main station.

Censorship and supervision is exercised by
those in charge. The studio director is able
to cut off the microphones in or out of the
circuit by means of a control switch. The
illumination of a red lamp, as soon as the
switch is closed, is the signal for quiet as the
great invisible audience is then in contact
with the studio. The censor is stationed in

| the apparatus room. He listens to every-

thing that enters the microphone and makes

| such adjustments as he deems necessary to

improve the tone quality. He is also in tele-
phone communication with the transmitting
department, which maintains a constant
watch on the operator, who likewise keeps a
sharp eye on his apparatus. All circuit ad-
justments are under control of the censor and
no changes may be made without his consent.
For broadcasting events that enlist the serv-
ices of a number of participants, several
microphones are used in parallel. The posi-
tions of the artists and the tonal variations
are directed by a series of cards with such
phrases as, “Please Sing More Softly,”
" Please Stand Nearer Microphone,” ** Please
Enunciate More Clearly,” ete. This station
has found that the string quartet or the small
symphony orchestra is reproduced the most
perfectly, while the brass band is one of the
difficult problems because of its ‘“‘edge” in
brilliant effects, but cornet, tromhone and
saxophone solos go over the radio in excellent

(Continued on page 505)
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style. A ladies’ quartet does not broadcast
well unless the number be unaccompanied
and the singers employ considerable softness
of tone emission. Violinists, pianists and
tenors are easily managed.

Probably the most unique broadcasting
station is that in the heart of New York City,
known as WWZ. It is a constant reminder
of that enterprising, far-visioned American
merchant—]John Wanamaker. Back in 1911
he installed a Marconi wireless telegraph sta-
tion on both stores, thereby establishing
direct communication between New York and
Philadelphia. In December, 1921, the toy
department of the New York store added a
small radio section. In March, 1922, this
was removed to the seventh floor as an ad-
junct to the broadcasting station under the
direction of D. C. Smith. This was publicly
opened on April 4th last. A musical program
has been rendered every day and evening
since. All activities, other than technical,
are in charge of J. Thurston Noe, assistant to
Alexander Russell, concert director of the
Wanamaker industries,

The program is arranged on a somewhat
different order from others. It follows a
definite scheme and carries out a prearranged

plan. There is a diversity of entertainment,
including music, literature, sports and mis-
cellany. Every afterncon at 1.40, Edna
Beatrice Bloom, official soprano soloist of the |
Auditorium, gives a brief recital of three or |
four songs. At 2.40 there is a short recital
of music by the Ampico piano or the victrola.
At 3.40 another song recital or talk. At 4.40
on Tuesday and Thursday, one may hear |
the latest news on fashions, and on Wednes-
day and Friday, the children’s hour is con-
ducted by Elsie Jean. Beginning at 10.30
an evening musical program is given, the
lateness of the hour affording listeners an
opportunity to hear clearly, as all other sta-
tions are out of the air.

The concert broadcasting room is in the
South building, on the auditorium floor. It
contains a grand piano, an upright piano, a
phonograph, the transmission set and ap-
propriate furniture. It is of ample size for
ordinary use and is encased in curtains. In-
stead of the familiar microphone, a pair of
telephones are used. A small megaphone is
inserted in the mouthpiece of the phone that
stands on the switchboard box. The other
phone may be shifted about to convenient
points, being equipped with an extra long
cord. In broadcasting piano music, this see-
ond phone is placed on a bench near the piano.
The aim of the department is to develop radio
service of a high standard, including timely
discourses on interesting subjects. No effort
is wasted on trivial experimenting. Appli-
cants must pass a rigid test or be well recom-
mended before they are granted permission
to sing, play or speak. Auditions are fre-
quently held in the Auditorium in order to
ascertain the qualifications of the applicant,
while others are drawn upon by reason of
their having made successful appearances at
Auditorium concerts. Radio Director Noe
is a musician as well as a radio expert, with
an intimate knowledge of the wishes of the
music department and also of the Wanamaker
policy, which permits of nothing mediocre
or cheap. Therefore WWZ entertainments
are of a quality in keeping with such
standards,

The great organ dedicated in November,
1921, by two of the world’s leading organists,
is in line for broadcasting purposes. Experi-
ments have been made as to its availability
for transmitting the tones of this wonderful
instrument via radio, but to date the results
have been unsatisfactory. This furnishes one
of the problems that probably will be solved
in the near future and will give the station a
distinct position among broadcasters. The
big organ, located in the Philadelphia Wana-

maker store, will also be used for radio broad-

“Improved’ Radio Products

The Highest Grade Wireless Equipment Made

“IMPROVED"” ANTI-CAPACITY JACKS

Double circuit
Price $1.00

Open circuit
Price 70 cents

Closed circuit
Price 85 cents

The first radical improvement and new departure in jack design
and construction. Binding posts are well separated on all types.
No soldering is necessary. Inductance is practically eliminated.
Occupies much less space than the ordinary jack. Thoroughly pro-
tected by patent applications.

“IMPROVED” RADIO PLUG
Price $1.75

Capable of universal attachment, whether there is a metal tip on
the telephone cord wires or not. Designed by a highly skilled engineer,
it does away with the necessity of tearing off the metal tips usually
soldered to telephone cord wires. Accommodates tips of any size.
Requires no screw driver or other tools to make connections. Fits
all standard jacks. Operates as binding post where telephone cord
is not provided with tip.

“IMPROVED” RADIO LAMP SOCKET
Price $1.00

This socket is of definitely superior
design. Thumbscrews are provided for
attaching wires quickly and easily. The
socket is screwed firmly to the base, pre-
venting trouble due to poor lamp con-
tact. Base contacts cannot move side-
ways, as a locking tongue holds each
securely in place.

The Organization Behind ‘“Improved”’ Radio Products

“Improved” Radio apparatus and parts embody the finest design, workman-
ship, material and finish obtainable.

Our factories have been producing for years the finest grade precision instru-
ments—the tachometer used during the war by the army and.navy and as exclusive
equipment on the N. C. flying boats which first crossed the Atlantic; electric
motors for phonographs and high grade electric drills.

Our low retail prices are made possible by long experience and quantity pro-
duction. Our parts have been adopted by leading manufacturers and distributors.
If you want the best in Radio, superior products of original design and construction,
place your order today. Immediate deliveries.

To the Trade

We have a definite sales policy, offering you protection and liberal profits on our
products. A few territories are still open. Write, wire or call for full information.

RADIO IMPROVEMENT CO.

25 West 43rd Street, New York City
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YOU CAN DEPEND!
UPON THESE —
RADIO PARTS —

== Guaranteed Perfect

Price List

Every part is made right here—
in our own factory. Every part

is inspeeted and tested by radio | Variometers - - $5.00

experts and pronounced perfect ;

before shipping. Dependable re- Vario Couplers - - 5.00

ceiving sets are made with parts -

we manufacture. Order direct Transformers 5.00

from this ad. Satisfaction guar- | 23 Plate Condensers 3.60

anteed or money back. Wiring

diagramsandblueprint—FREE. | 43 Plate Condensers  4.50
Dealers - Jobbers Vacuum Tube Sockets 1.00

Manufacturers Crystal Detectors -  3.00

We have an unusually attractive 0

proposition for you. Our radio Dials and Knobs - 1.00

supplies will increase your sales | Grid Leaks - - .60

and make satisfied customers.

Write For Particulars.
Every part we make is

OUR GUARAN TEE guaranteed to perform the

work for which it is intended or we refund money.

WIRELESS CORPORATION OF AMERICA

RANDOLPH ST. & OGDEN AVE., CHICAGO, ILL.

TELMACOPHONE

The Greatest Value
on the Market

The BEST evidence of the merit
of the Telmacophone is the
enormous demand for this loud
speaker. Inverted horn, reflected
tone. Equal to any other hom
twice its length. Designed and
perfected by expert acousticians.

Complete in every detail.
Nothing to get out of order.

Do not be satisfied with an inferior substitute.
Insist on the best for your money—the
Telmacophone.

. Price, Complete, $20.00, Fully Guaranteed

RADIO DIVISION

TELEPHONE MAINTENANCE CO.
20 So. Wells St. Dept. B,  Chicago, Illinois

No extras to buy.

DEALERS: We are distributors for nearly

all standard lines. Full discounts on the

Telmacophone. Write for proposition on
our complete line.

RADIO FOR THE NATION

Stores in five large eities enable this organization to
supply tadio ecquipment, both wholesule and retail, with
the greatest speed and economy.

20th Century Radio Corporation
565 Fifth Avenue, New York City
Straus Bldg.. Suite 710

Stores in Norwalk, Conn., Detroit, Mich., Newark, N. b,
Brosklyn, N. Y., White Plains, N, Y.

CARDBOARD TUBING

Seamless-—Grey Per Inch or Fraction
214, 3 and 3% in. 0. D.... .3lac
4,414 and 454 in. 0. D
5 in. Qutside Diameter...
514 and 6 in. 0. D.... ' sannererememmmmmret]
Postage Extra—Shipping Weight. 1 Ib. per ft.
Dealers Write for Discounts

MICHIGAN RADIO CO.

2173 Hillger Ave. Detroit, Mich.
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casting if certain variants between the low
and high tones can be transmitted, which the
microphone does not now receive accurately.

The transmitting room is equipped with
three tubes of 50 watts each, an oscillator,
amplifier and modulator. The instruments
are enclosed in a roll-top desk. The antenna
is 180" long, with counterpoise over the roof
of the building between 9th and 10th Streets.
In addition to the broadcasting department,
the store maintains a complete radio mer-
chandising section where one may obtain
advice from experts, and purchase receiving
sets as well as a full line of parts of standard
make. The section will soon be enlarged to
include receivers of large type.

When we contemplate -the vastness of the
radio world, when we figure the stupendous-
ness of the industry now and calculate vaguely
what it will be one year hence, when we re-
alize the untold possibilities of this latest art-
science, then we may say truly that we are
living in a marvelous age. The momentum
of radio is grandiose in the strength and veloc-
ity of its movement. It bends all to its will.
If it is to be harnessed and controlled, we
must deal with it as with Niagara, carefully
and cunningly in order to compel its applica-
tion to our needs and to avoid being swept
aside by its irresistible might.

Radio Digest

(Contined from page 451)

SRR

Last month the Department of Commerce
authorized small additions to the radio equip-
ment of several of its larger sea-going tenders
to enable the crews to receive the radio
broadeasting services for instruction and
entertainment purposes, and consideration is
now being given to making some similar
use of the radio equipment placed on many
of the lightships during the war, but not used
since the Armistice, as well as on the principal
outside lightships where a regular radio
service is now maintained. These latter,
such as Nantucket and Diamond Shoals
lightships, are the outpost radio stations on
our coasts, reporting incoming ships, forward-
ing messages, and sending word of vessels in
distress.

With the cooperation of the Navy, radio
telephones have recently been installed at
several of the remote lighthouses in Alaska.

Some of the lightships are also equipped as
radio fog-signal stations, with the new
Department of Commerce system, used con-
tinuously during foggy weather to furnish
accurate bearings to ships possessing the radio
compass.

According to George R. Putnam, Commis-
sioner of Lighthouses, radio should be a great
boon in relieving the lonely and monotonous
life of the faithful keepers at isolated stations
both on lightships and at lighthouses. The
keepers of the Alaska lighthouses at the
entrance to Bering Sea remain at their
posts for three years on a stretch; they have
been without mail for ten months. At
Tillamook Rock Light, off the Pacific coast,
bad weather has prevented direct communica-
tion with the shore for periods of seven weeks
atatime. On the offshore lightships supplies
are received usually only once a month, and
the tenders often work in remote localities.
Relaxation at these stations depends chiefly
upon libraries furnished by the government
and donated magazines with an occasional
phonograph presented by a thoughtful friend.

THE YOUNGEST “PROFESSOR”
OF WIRELESS

Philadelphia has the youngest professor
of wireless. He is William Noble Allen, 11
vears old, a West Philadelphia boy, who
has held a government radio license for more
than two years. This is where the “profes-
sor” part comes in. He holds the chair of



