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Multiple Wave-Lengths to (mprove Broadcasting

F you are a ra-
diophone broad-

TRANSMITTING ANTENNA

By H. WINFIELD SECOR

cast enthusiast,

and particularly

if you have been
using a loud talker in
connection with your
radio receiving set,
you have no doubt no-
ticed the fact that,
contrary to your ex-
pectations, a brass
band did not give any
greater volume of
sound from your loud
talker apparently, -
than when a single .
solo number was
played or sung. Fur-

thermore, you have
noted the fact, no
doubt, that when a

aumber of instru-
ments were played, as
well as when several
people sang together,
the results were not
always very satisfac-
tory. One of the prin-
cipal reasons for this
difficulty in radio-
phone broadcast re-
ception seems, from
the writer's observa-
tions, to be due to the
fact that the single
diaphragm of the loud
talker cannot properly respond to all of the
various vibrations and different notes, which
are being sounded simultaneously when a
group of people sing or play.

Some time ago one of the leading manu-
facturers. of loud speakers was called upon
to install several of these instruments in a
large dance pavilion in a California city, and
excellent results were obtained by using sep-
arate circuits for transmitting and reproduc-
ing, telephonically, the music from each in-
strument in ‘the orchestra, " For instance,
there was a microphone assigned to the
piano, the saxophone, the violin, the trom-
bone, etc., and each of these microphone
circuits was connected to its own loud talker
placed in a distant part of the dance pavilion,
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Speaker Would Reproduce the Music From

RECEIVING ANTENNA

each loud talker therefore reproducing the
music from one of the instruments only. It
is readily seen from this description that
when all the loud talkers were actuated by
their respective microphones, a harmonious
flow of music ensued.

The diaphragm of a telephone receiver,
which forms the basis of practically all loud
talkers, is limited to the number and form
of vibrations to which it ¢an respond at one
time.  Of course, it will attempt to give some
sort of reproduction of all the sounds im-
pressed upon the microphone connected with
it, the same as all phonographs do, but ex-
perience shows that the ordinary loud talker
does not give the results that one might ex-

nly One Instrument; This Method Has Proved Successful On Wire

Thanus to This Horn, Which Is Adapted to An Extraordinaril
Over an Area of About 29

Powerful Reproducer, Music May Be Heard
quare Miles. ;

By the Use of Separate Sets for the Bmadusu‘ng of Music Much Clearer Tones Would Be Obtained, As Each Microphone and Loud

ransmission.

pect, when it comes to reproducing band mu-
sic, to mention but one example.

Bearing in mind some of the earliér ra-
dio experiments carried out by Dr. Marconi,
in which three or more radio messages com-

‘ing from different stations on different wave-

lengths, were picked up on the same antenna
and caused to record in dots and dashes on
their respective tape registers, each detector
being connected with its own tuning induc-
tances and condensers for adjustment to the
respective wave-length, such a multiple

wave-length transmitting and receiving
scheme might well be applied to radiophone
broadcasting.

*  (Continued on page 308)

Horn

DORA PARK, a public amusement re-

sort in California, boasts possession of

the world’s largest horn. Measuring 35’
in length, with an opening 12’ square, this horn
was recently installed for broadcasting music
received by radio, and is in successful daily
operation at the present time.

Equipped with the Magnavox radio re-
producer and also the Magnavox power am-
plifier, the broadcasting capacity of this
gigantic instrument is sufficient to carry
radio music throughout an area of approxi-
mately 29 square miles. One thousand feet
of clear aeroplane spruce lumber went into
its construction, which incidentally presented
a number of interesting problems to the
engineers by whom it was designed and built.

Of absorbing interest first of all on ac-
count of its sheer size and amplifying range
(so much greater than any previous horn),
this instrument, installed in Idora Park, also
appeals to the imagination as being in all
probability only the first of its kind. A
spectacular “stunt” on the part of an enter-
prising amusement resort, the basic idea is
capable of really impressive development.
It is a further indication of the far-reaching

(Continued on page 310)



ABC Parts offer the radio
user the very highest quality,
due to the fact that all ABC
radio products are manufac-
tured in our own splendidly
equipped factory.

ABC Variable
Plate Condensers

These Condensers are dis-
tinguished by many special
features from any other on
the market. While their ap-
pearance can be imitated, the
quality is found in the ABC
alone.

Prices

No. 650-43, with 43 Plates, $5.00
No. 650-21, with 21 Plates, 3.75
No. 650-11, with 11 Plates, 3.00
No. 650-3, with 3 Plates, 2.25

Use an ABC Condenser to

secure mostsatisfactoryresults,

ABC Transformer

Magnetic leakage is impos-
sible in this Transformer, de-
signed to provide the correct
ratio of impedance for present-

day VTs. Price $7.00
ABC Head Sets

These consist of two stand-
ard Murdock head phoneswith
improved Signal Corps type
head band. Order by number.
No. 770-L2—2000 ohms—$8.50
No. 770-L3—3000 ohms—10.50

Ask your dealer for ABC
Parts, or send your order direct
to us. Also write for ABC
Parts Catalogue.

Jewett Manufacturing Corp.
342 Madison Ave., Dept. RS,
New York

but only 15" above the nearest roof, so you
can see it is very medium indeed. We have
three wires spaced 3" apart.

The ground is connected to the water pipes
and also a 7/18 wire is put down the drain
and two of the tin roofs are connected into
the earth circuit.

Using a de Forest O.T.3 set and three
Moorhead tubes of 500 volts on the plate
and six volts on the filament, we radiate .7
amp. on 270 meters. Previous to connecting
up two roofs in the earth circuit, our maxi-
mum radiation was between .5 and .6 am-
peres.

Every Monday and Friday evening from
7:30 to 9 p. m. we send out gramaphone
music_and speech and have had some very
fair distances, considering the position of our
acrial.  Wellington is situated in a valley
with hills all around, up to about 1,600" high.

Amateurs have reported us readable at
Wangauni, which is about 180 miles away,
and amateurs in Dunedin have heard us,
Dunedin being nearly 400 miles away.

As we do not use our full radiation (we
send out on .6 amp.) the results are very
fair indeed, using such small power.

A large set is on order (a Type O.T.20)
when we expect to be able to do some very
serious work and get greater distances.

The regulations out here state that the
overall length of the aerial must not be more
than 100, so we cannot put up a bigger
acrial at present. The length of the flat-top
lead-in and ground lead must not be more
than 100’

However, using a ““T" aerial only one half
of the flat top is counted. This means that
an amatecur can get 100" of flat top in a “T”
aerial with a 30" lead-in and 20’ earth lead,
and just come within the regulations.

Even on these aerials very good results
have been obtained. Many of the amateurs
on one tube using a three coil circuit receive
up to 6,000 miles and some of them hear
Lafayette, Nauen and San Diego.

We look forward to the amateurs in U.
S. A. to reach as far as Scotland, as their
power is practically unlimited and the aerial
can be any size,

Shall be very pleased to hear from the
amateurs who are doing great distances using
phones, with a copy of their tests between
U. S. A, and Scotland.

CHARLES E. Forrgst,
International Electric Company,
53 Courtenay Place,
Wellington, New Zealand.
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Multirle Wave Lengths to
Improve Broadcasting
(Continued from page 243)

S

The accompanying diagram shows the idea
in a simple way. Experiments would have
to be carried out to ascertain whether the
several different wave-lengths at the broad-
casting station could be radiated successfully
from a single antenna, or whether a different
aerial should be used for each wave-length
radiated. For each instrument, such as a
violin, saxophone, piano, etc, or for each
singer in a quartet, there would be a col-
lecting horn attached to a microphone in the
usual manner. The respective microphones
would be connected to individual V. T. trans-
mitting sets, adjusted for different wave-
lengths, such as 300 meters for the bass
viol; 350 meters for the saxophone; 400
meters for the violin; and 450 meters for
the piano. B

At the receiving stations, these several dii-
ferent wave-lengths are collected, let us say,
on a single antenna and the individual wave-
lengths weeded out and directed to their re-
spective loud speakers. through suitably
tuned V.T. receiving sets. numbered 1, 2, '3
and 4 in diagram, the four receiving sets in
this case heing tuned for the four wave-
lengths transmitted, viz., 300, 350, 400, 450
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SPECIAL DISCOUNT 10%

Cardboard Tubes, Seamless, Gray, léinch
wall, 2!4x12, 26c; 3x13, 30c; 3l4x19, 36c;
4x12, 40c; 414x12, 46c; 5x12, 60c; 514x12, B6c;
6x12, 60c.

Contact Points, Nickeled. ............6 for 30¢c
Contact Points, Brass ... ... 6 for 26¢c
Stops, Nickeled... ................ ...2 for 10¢c
Phone Binding Posts, Nickeled, each.. ,....16c

Binding Posts, H.R. Top, Nickeled, each.. ...10c
ROUND BRASS RODS, POLISHED

THREADED
15x13....16¢c 1sx18....20c %22, ...25¢
SQ. BRASS RODS, POLISHEED AND DRILLED
BRASS
wx T....16¢ I{x 7....20c SLIDERS
%X 9,...16c l4x 9, ...20c ... 26c
1sx13..,.20c l§x13. .. .26c ¥....30c

MAGNET WIRE
Price per 14 1b. 1§ Ib. 15 1b. 1 1b. 14 Ib. 1 1b.
2 Dcuh/f‘c )Doub}]‘o
B.& 5.Ga. Enameled Cotton Silk
No. 18 $.76

No.20 $.60 $.30 .80 $.40 $1.00 $.50
65 85 0

No. 22 .36 A6 1.06 65
No.23 — — s — 1.10 60
No.24 .70 40 80 80 1.10 .60
No. 26 .75 A6 95 55 1.15 66
No.28 .80 b0 1.00 .60 1.20 ST0
No.30 .85 56 1.06 65 1.26 16

Prices net; parcel post prepaid anywhere in
8. Send for our catalog FREE.

THE KING RADIO CO.
113 Sheridan Ave., PITTSBURGH, PA.

EINSTEIN
Has the dope on ELATIVITY
We have the dope on ADIO

Longer Distance
Clearer Signals
Thru More Interference
Non-infringing Apparatus
Are you from “‘Missouri'’?
Write us today!

SCIENTIFIC ENGINEERING
ASSOCIATION

817 MAIN STREET  CINCINNATI, OHIO

— S ——

D
Firco Radio Apparatus

For sale by all prominent dealers

JOHN FIRTH & CO., Inc.

Pioneers since 1gor

709 6th Avenue

New York

RADIO DEALERS
AND MANUFACTURERS

We have them—all parts needed for the radio
trade promptly delivered.
Send us your requirements for prices
SMITH ENGINEERING CO.
One Union Square New York Clty
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Electrical Experts
EARN

12 to $30 a Day

Wat’sm I;ufure?

Trained “Electrical Experts” are in
great demand at the highest salaries, and
the opportunities for advancement and a big sue-
cess in this line are the greatest ever known,

“Electrical Experts” ean earn $70 to $200 a
week. Fit yourself for one of these big paying
positions—

BE AN “ELECTRICAL EXPERT”

Today even the ordinary electrician—
the “screw driver” kind—is making
money—big money. But it's the trained man—the
man who knows the whys and wherefores of Elee-
tricity—the “Electrical Expert”'—who is picked
out to “boss” ordinary electricians—to boss the
big jobs—the jobs that pay.

$3,000 TO $10,000 A YEAR

Get in line for one of these “Big jobs,”

by enrolling now for my easily-learned,
quickly grasped, right-up-to-the-minute, Spare-
Time Home-Study Course in Practical Electricity.

AGE OR LACK OF EXPERIENCE
NO DRAWBACK

have to be a College man; you
a High School Graduate, My course
Eleetricity s the most slmple, thorough, and sueccessful
in existence and offers every man regardless of age,
education, iperlence, the chance to become,
un “'Electrical Expert,” able to
make from £70 to $200 a week.

1 GIVE YOU A REAL TRAINING

As Chief Engineer of the Chicago Engineering Works,
1 know exactly the kind of training a man needs to
get the best positions at the highest salaries. Hundreds
of my students are now  en r % Voot 100000,
Many are now successful ELECTRICAL CONTRACTOIS,

YOUR SATISFACTION GUARANTEED

B0 sure am T that you can learn electricity—so sure
am I that after studying wlth me you can get into
the *big money*” class in electrical work, that I will
puarantee under Bond to return every single penny  paidld
me in tuition if, when you bave finished my Course you
are not satlsficd it was the best investment you eover
made.

FREE—ELECTRICAL WORKING
OUTFIT—FREE

don’t
in

You don't
have to be

I give each student a Splendid Outfit of Electrieal
Tools, Materials and Measuring  Instruments absolutely
FRE With me you do practical work right at the

start—at home.  You start right in after the first few
1\1':&5?1:\ to WORK AT YOUR PROFESSION in a prac-
tical way.

FREE RADIO COURSE

An-up-to-the-minute course in Wireless Telepliony and
Telegraphy glven free with my great | rical Course—
two courses for the price of onc. O n brings par-
ticulars,

GET STARTED NOW-—-MAIL COUPON

I will send ryou a valuable book, entitled *““Iow to
Beecome an Electrical Expert,” and full particulars of
my free outfit if you will send this coupon now,

L. L. COOKE, Chief Engineer,

CHICAGO ENGINEERING WORKS

Dept. 66-C 2150 Lawrence Ave.
CHICAGO, U. S. A.
]_cmzr-' ENGINEER COOKE I

Chicago Engineering Works
Dep't. 66-C. 2150 Lawrence Ave., CHICAGO, ILL,

1
Dear Sir: You may send me entirely free and fully 1
prepaid, a copy of your book, ""How to Become an |

1
I

1

1

1

: Electrical Expert.” and  particulars  about your
: Home Study Courses in Electricity and Radio,

I NaMe .iceuceiecsnaies ANy cearerrinenas |
1 I
1 AGIEEE wevrsnrrrraasinsicasanis R T T e P |
I cits...... R NG State........ sgeics B

e i e T e —

meters, respectively. In this way each loud
talker would have only to reproduce the mu-
sic from one, or possibly not more than two
or three different instruments, so that a
much clearer and louder reproduction would
result.

This idea is given for what it is worth, |

and no doubt there are a number of different

| ways in which this scheme may be carried

out. DBy utilizing special carrier wave com-
binations and suitably super-imposing the

| voice on these waves, it will come to pass

no doubt, that all of the different tone
waves so to speak, can be transmitted from
a single antenna. By a suitably worked out
compound tuning scheme at the receiving
station, all the different tone waves may be
weeded out and directed into their respective
loud talkers. Once the wave-lengths to be

| used are decided upon, the tuning of thc‘
| transmitting and receiving sets can be simpli- |
fied by gearing or linking the several con- |

densers and inductances together, so as to
be operated by a single handle.

The World’s Largest Radio
Horn
(Continued from page 245)

influence of radio on the world’s work and
play which warrants attention.

To the radio expert, however, the most
interesting aspect of the situation is the fact
that, through the use of its electro-dynamic
reproducer, such true tones have been pro-

| duced as to eliminate “distortion” even when

employing this tremendous horn.

Four Principles for Care of
Radio Storage Batteries

(Continued from page 233)

on the cell actually being tested. The plug
on this cell should be replaced before the
next one is removed. Ii this is done, there
will be no accidental exchange of solution
from one ccll to another.

When all cells are in good order, the
specific gravity of the electrolyte will test
about the same (within 20 points) in each
of them. Gravity at 1.235 to 1.230 indicates
a fully discharged battery, which should not
be used without recharging. If, after hav-
ing a battery fully charged, it soon runs
down again there 1s undoubtedly something
wrong with the wiring system.

When the gravity is markedly lower in one
cell than the other, especially after succes-
sive readings show the difficulties to be in-
creasing, it is probable that the low cell is
not in good order. If there is no leak in the
jar and if the gravity has dropped 350 to 75
points below that of the other cells, a partial
short circuit or broken insulation within the
cell 1s indicated. Either of these may cause
serious injury to the battery and should re-
ceive the prompt attention of a good bat-
tery repair marn.
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Don't Lose Your Rights

Before disclosing your invention to any-
one send for blank form “Evidence of
Conception’" to be signed and witnessed,
A sample form together with printed in-
structions will show you just how to work
up your evidence :‘lmf_cstablish your righta
before filing application for patent. As
registered [fmtcnt attorneys we represent
hundreds of inventors all over the U, 5.
and Canada in the advancement of inven.|
tions, Our schedule of fees will be found
reasonable. The form “Lvidence of Con-
ception” sample, instructions relating to
obtaining of patent,and schedule of fees
gent upon request, Ask.fo_;‘th_cp:_,:ajun.

ANCASTER <42 8 ALLWINE

270 OURAY BLDG.,
WASHINGTON, D. C.

“Qrlginators of form Evidenco ot Conceptlon’”

RADIO

And Other Electrical Inventions Patented

Mason, Fenwick & Lawrence
PATENT LAWYERS

Washington, D. C.  Established 1861

We have with us four late members of the exam-
ining corps of the United States Patent Office.
Other offices: New York, Chicago, Denver, Seattle.
Trade marks registered in United States and foreign

C. L. PARKER

countries
Formerly Member
Examining Corps,
U. 8. Patent Office.
PATENT - LAWYER

PATENTS &

Patents, Trade Marks, Copyrights, Patent Litigation

Iiandbook for Inventors, “*Protecting, Exploiting
and Selling Inventions,” sent upon request,

Sclder Your Connections

for best results. Get the** " aSelf H 14
Iron. Usa itanywhere without stove. No workshop
complete without it. Chesp to operate. Generates
own vapor in two minutes. Absolutely safe. Sosimple
a child can operate, Nothing to get oot of order,
itns blow torch alze. Boxed complete with solder, Salamoniaz
and foll soldering directiona. Send $2.00 earh or money order.
Shipped prepaid anywhere in the U. 5. Send order now.,
Dealere—a big eeller, writa for propostion.

North Shore Radio Works, Dept. C-594
810 Davis Street, Evanston, lIl.

PATENT

If You Have an Invention and Desire
to Learn How to Secure a Patent
Send for our Free Guide Book, HOW TO GET YOUR PATENT. Tells

our terms and methods. Send model or sketch and description of your in-
vention and we will give our opinion as to patentable nature. Our documentary

PROOF OF INVENTION :

is intended for your protection

Dept. 359 Washington, D. C.

and will be sent you without NAME . ..0vuirnnirensennnnnnn. I S— .
charge. Write for it. STREET ......c0vvvnnnnn. S R
RANDOLPH & CO.:

CITY . oy BPATE ooty ST




