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~ The Greatest Electrica_l Handbo. -
~ Ever Published - $1.00 to $«.ud

Simply written and containing numétpus-illustrations, diag
formulas, etc., for home study and zelf-instruction. -
They are of as great value to the expurienced worker as 0 b
beginner, and compose the mosi helpfui, reliable ‘and compre
hensive series of Electrical Engineering handbooks zver bei
placed upon the market.
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James R. Cravath, Western TRICITY. By F. B. Urochkeaz, LA
Editor, --Strect Railway Journal. E. M., Ph, D,, Head of Depari- j }
176 pp., 125 illus. Cloth binding. ment of Electrical Enginecgi® b5 ]
It covers every detail of the trol- Columbia University, Past 1~ - ¥ 1
ley and third-rail systems, their . dent, American Instutute, Els .o
construction and operation, power cal Engineers; H. C. Cushii. 2
generation and distribution, the Jr.,, Consulting Electrical Engi- t
electric locomotive, etc. Price, neer, and Lawrence K. Sager, S.
.......................... £1.00 B., M. P. L., Patent Attorney d

THE ELECTRIC TELEGRAPH. Electrical Expert. . 272 pp., i
By Chas. Thom, Chief Quadru- illus, Cloth binding. A pract ]
plex Department, Western Union guide for Electrical Workers. |
Telegraph Co., and A. Frederick PriCe .. iisirasissnnisnirinas SL.50

Collins, Author of “Wireless Tel-
egraphy, Its History, Theory, and DYNAMO - ELECTRIC MACHIN-
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Practice.” 160 pp., 81 illus.” Cloth ERY, B{ F. B, Crocker T. ™0,

binding. Simple apparatus; codes; Ph. D, Head of Department o
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service; cipher messages, etc.; University, Past President, Amer-

abbreviated telegraphy; railway ican Institute Electrical Engi-
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phonoplex; wireless telegraphy; design_of dynamo-electtic machin-

fonstruc:ion ofP apparatus; ;‘.i.irﬁeli ery. Price ...ciiiiiiiaai.s $1.50
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ING. By Charles E. Enox, E. TELEPHONY. By Kempster B,

E., consulting Electrical Engineer, Miller, M, E., and Samuel G

and George C. Bhaad, E. E., As- McMeen, Consulting Electrical

sociate rofessor of Electrical Engineers and Telephone Expe) ‘=
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Free—Six Big Issues of
2\ Investing for Profit

AKX
% = .
g7 If you will simply send me your name. Special.
Introductory FREE Offer. Six fine Monthly
Issues—each worth $10 to $100 to you.
' How much do you know about the Science of Invest-
at? Do you know the Real Earning Power of your money? What is
. difference between the Rental Power and Earning Power of money?
‘0 you know how $100 grows into $2200?

. ‘Whyyou should get Investing for Profit: If You Can Save $5 a Month or More
: Anly one man in.a thousand knows the difference e : : b
Don’t invest a dollar in anything anywhere

17 J 3 L :
““between the zental power and the earning power

able investment information you will
. six big issues, ‘“The Little Schoolmaster of the

- The Science of Investment.
. The Root and

"How to Judge a Business Enter-

prise..
. Where New Capital Put Into a

of his money.. Few meén know the underlying

rinciples of .incdrporation. Not one wage earner
in 10,000 knows how to invest his savings for
profit, so hé accepts a paltry 2% or 3% from his

“savings, bank, while this same bank earns from

207 to 30% on kis fnoney—or he does not know

tne science of investing and loses his all.
Russell Sage said: ‘' “There is a common fallacy

that, while for legal advice we go to lawyers, and

~' for medical advice we go to physicians, and for

the construction of a great work, to engineers—
financing is everybody’s business. As a matter

-of fact, 1t is the most profound and complicated

of them all.”’,
So let me give you just a glimpse of the valu-
ill get in my

Science of Investment,’’ a guide to money-making:

Capital Is Looking for a Job.

The REAL Earning Power of
Your Money.

Investment Securities Are Not
Investment Opportunities.

The Actuoal Possibilities of Intel-

Branch of the

lovestment Tree.

; Corporation Really Goes. ligent lovestment,
“*Watering’’—Its Significance.  The Capitalization of Genius and
* Idle Money vs. Active Money. of Opportunity.

Wait till you see a good thing—but don’t wait
till everyone sees it. You will then be too late.

* Never. was a time more auspicious for a public

campaign of education on the logic of true invest-
ment. A revolution in the financial world is now

_going on—to the profit of the small investor,

You are now face to face with your oppor-
tunity—if you have the courage to enter the open

" gate to the road of fortune.

1 believe you will find much interest in read-

" ing my six issues of Investing for Profit. From

cover to cover it contains the fundamental princi-
ples of investment it has taken alifetime to gather
—from my own experience and from every avail-
able authoritative original source of information.

until you have read my wonderful magazine.
Investing for Profit is for the man who intends
to invest any money, however small, or who can
save $5 or more per month, but who has not as

et learned the art of investing for profit. Learn
how $100 grows into $2200,

Use this Coupon for the Six Issues
and Financial Advice FREE

If you know how to invest your savings—if
you know all about the proposition in which you
are about to invest your hard-earned savings—you
need no advice. But if you don’t, if there is a
single doubt or misgiving in your mind—I shall
be pleased to answer any inquiries you may make,
or Furnish any information I can regarding the
art of saving and making money through wise
investment.

So sign and mail this coupon now. Get Investing for
Profit FREE for six months. Ask me to put you on my mail-
ing list for Free Financial Advice. Don’t put this off. It

means too much to you now and in the future. Sign and mail
this coupon at once.

H. L. BARBER, PUBLISHER, CHICAGO

Mail This Now

H.L. BARBER, Publisher,

20- (A) W. Jackson Blvd., Chicago.
Please send me FREE Investing for
Profit for six months. Put me on
your mailing list for Free Advice on
Investments,

:

Name.

Address

$

When writing, please mention “Modern Electrics,”
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."- This—the finest
Pecan Orchard in
the world is

FOR SALE

Consists of 30 acres

Money Making Opportunity!

rich farm land, 12
acres planted to 22
year oid Paper
Shell Pecan Trees
of finest quality.
Nuts sell for soc. to
$1.00 per lb. at the

: | r ,‘M grove.

1 for the man with some ready money. Three years
Here*ls A FﬂR"'INE allowed for full payment. A beautiful home and
Pecan Nursery included. If interested write TODAY as it will soon find a buyer.

1007 Annual Income for Life

is the unusual opportunity that is open to a few investors in our BEARING
PECAN ORCHARDS.

A few 5 and 10 acre Pecan groves containing five and six year old trees
which five years from to-day should return you from 30% to 50% annually
and increase each year thereafter, and which ten years from to-day should
yield you 100% and over annually and continue during your lifetime and that
of your children and your great grandchildren. Far better than Life
Insurance.

THIS IS A GILT EDGED
INVESTMENT.—Absolutely safe

and unusually profitable. It will &
yield a good income NOW., o‘éc ar Do St An
Nurs and

IMMEDIATE ACTION

is necessary if you want to share in —
these bearing orchards. Papaal Size

: c"0 hard 2108
rchard Co.
& Trinity Building,
‘&Wriw & onks
ithout obligation

‘se'é my part, kindly nuﬂigz
& the best proposition
‘ You ean offer me on 3
4 planted Pecan Grove for an
{ investment of about

Particulars of Omr Monthly Installment Plan, showing how you
can purchase a Pecan Orchard on small monthly payments, earning
6 per cent, at the start, with principal doubling in value in 6
years and providing for a permanent life income is given in
our pamphlet, “FORTUNES IN PECANS,” sent on

request. 0& Name, «oovviviiinnnnin., ...,
St. Andrews Bay Nursery & Orchard Co. . S
2108 Trinity Building 111 BROADWAY, NEW YORK 3

When writing, please mention “Modern Electrics,”
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- ) We enclose a renewal blank with the last copy sent out on each sub-
\ Expu'atlon scription. To avoid missing wvaluable numbers, renewals should be
made at once.
When you change your address notify us promptly, giv-
Changc d tAddrCSS postmaster, as it often happens that 3:Jm' n‘;ailinl:,v {Est is
ing old as well as new aggress. Also notify your former
made up when your notification reaches us. In such cases the magazine will go to your
“Id address, but the postmaster will for ward copy to your new address upon request. No
opies sent after expiration of subscrip tion,

Magazine issued monthly. Yearly suhscri%tion in U, S, $1.60. Manhattan and Can-
ada, %1.85. Foreign, $2.00 in Gold. SINGLE COPY, 156 cents.

Mopery ELECTRICS may be had at all news stands in the United States and Canada;
also at Brentano's, 87 Avenue de 1'Opera, Paris. )

Original contributions of timely interest pertaining to the electrical and affiliated
arts, or on any branch of electrical science and invention, especially with practical
vor‘lcing directions, drawings or photographs are solicited. No manuscript returned
unless postage is enclosed, .

Forms close the 1st of the month preceding date of publication. Advertising rates on
ADFRlication. Entered as second class matter March 31, 1908, at the New York Post
Office, under the Act of Congress of March 3, 1879.

Mobery Erectrics Magazine should be on the news stands on the 1§th of the month
preceding the date of issue. Readers unable to get the magazine on the 17th will confer
a favor by notifying the Publishers. News stand patrons should instruct their News-
dealer to reserve their copy of MonerNy ErLEcTrics, otherwise they are likely to find the
magazine “'sold out.”

" The contents of this Magazine are copyrighted and must not be reprinted without
permission. For Table of Contents see page 913-A.

Published by" «?Modern Publishing Co., 231 Fulten St., New York, U. S. A.

Your wiring calculations

are greatly simplified if you use

THE ROYLANCE

Electrical Slide Rule

sl helotatad o b T L 0T bt T, T T A
T "l'""“"=“§!j!iifmllm T
el i

SRTRNTR, LA  PA 1

Tables are no longer necessary to determine the size, conductivity, weight, etc., of
copper wire.

With one setting of the Slide and Runner, you can read directly for any standard
copper wire, the Diameter in mils, Area in circular mils, Area in square mils, Weight
in 1bs. per 1,000 ft. of bare wire, and the Resistance in ohms per 1,000 ft. at any degree
temperature in Centigrade, TR

The Roylance Electrical Slide Rule can also be employed for general calculations

the same as our regular Mannheim Slide Rule. Complete directions with every rule.
Write Dept. “WG" for descriptive literature.

NEW YORK KEUFFEL & ESSER CO. HOBOKEN, N. J.
CHICAGO ST. Lovis SAN FRANCISCO MONTREAL
L DRAWING MATECRIALS

MATHEMATICAL AND SURVEYING INSTRUMENTS MEASURING TAPES
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DIAMONDS - WATCHES
_ON_ CREDIT

SPECIAL e
VALUES o~ o 5

The Loftis Credit Why pay cash for

your Christmas Pres-
System Is a Great 3 " 1 "

Convenience at makeallyourselec-

tions from this Christ-
Christmas Time tion LB ha g

everything charged in one account. In this i i
way you can make handsome and appropriate |3!
gifts with a very little ready money. There are f
over 2,000 bargains in Diamond Rings, Brooches,
), sizes and styles in our large Studs, Scarf Pins, Ear Screws, Pendants, Lock-
%, illustrated Christmas 5 i} ets, LaVallieres, Neck Chains, Bracelets, Cuff
Catalog. Links, Watches, Charms, Emblems, Bar Pins,
Dismaiide Watch Chains, Coat Chains, Seal Rings, Mesh

'he Rings hcre :,hcmn are the most
popular, although we show all

The Best

= S Bags, Novelties, Silyerware, etc., in endless vari-
Gift of All Win Hearts { {8 etyand atarange in prices to suit every purse.
s D e R D e oo ey s ] Let us send you anything you wish from
Rhits 'v’“ﬂmﬂdﬂunperﬂ.nt in cut and r[‘ull of fiery brill lnm‘.'y ;mnll:-:’el'i. i 1 this Catalog, on approval, all charges prepaid.

.kn’mlly Pomnter] o our fhaous Lorhs - Partection:s Eﬁ)éonq ring - i If entirely satisfied, send us one-fifth of purchase ||
mouﬂt;rlz Mk selid gold, as shown in large iliustration, uh | price and keep it; l?alance in eight equal monthly |'.!
L SRl e e R R S iman  presan amounts. If not just what you wish, return at [

he 2?«“{3&2‘:!.’325’.?‘.'.3‘.22‘““‘ our expense. We trust every honest person.
Dept. (=123

cW;ite for illustrated Christmas
AT'D. - r - t- F -
Maaos&co. 5 108 North, State St.. Ghicago. U, e

./}l' Wireless To Saint Nicholclz,s

This Christmas the boys will want electrical toys and a Thordarson Toy
Transformer will be a necessity. It will operate the Electric Trains,
Motors and other toys and make them hum. It connects to

any alternating current lamp socket and is always ready.

THORDARSON

Wireless Transformers
and

Toy Transformers

The Wireless Expert knows the

value of the Thordarson Wireless
Transforrner—the amateur will find it will improve the
efficiency of his apparatus. The power is varied by a simple
turn of a thumb-screw.
Three standard types—s5,000, 10,000 and 20,000 volts—special wtndmgs B

to order.
Write us today for prices and descriptions of Wireless and Toy Tfansfarmer:.

The Thordarson Electri Mfg Co.

509 South Jefferson Street, R X Chicago

When writing, please mention “Modern Electrics.”
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WIRELESS
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{PRICE 25 CENTS/
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HOW TO MAKE WIRELESS INSTRU=-
MENTS, edited by C. A. Lequesne, Jr., 96
Pages, 76 Illustrations. Fourth Edition just out.

This book is chock full of information and
shows how to make different instruments and
wireless appliances and information not usually
found in other books. You will be surprised
how carefully this book is gotten up and how
easy it is to make your own instruments,
Price by mail, 25c.

WIRELESS HOOK-UPS, 100 Pages, 171
Illustrations, with a chapter by H. Gernsback.
This book fills a distinct want and is the
most valuable adjunct to a wireless station.
171 different hook-ups receiving and trans-
mitting, and giving incidentally a lot of in-
formation about other things in the wireless
station and about.,connections. Once you have
this book you wonder how you could be with-
out it before, Price by mail, 256 cents.

THE WIRELESS TELEPHONE, by H.
Gernsback, second edition, 86 Pages, 57 Illus-
trations. A unique book giving the student
a good insight of the wireless telephone as it
is today, In the next five ycars wireless tele-
phony will play a tremendous role in the
progress of the World, and the wireless student
who has given the subject any thought at all
will do well to obtain this book as it will give
him a close insight of the intricate problems
as yet to be solved. The book is written non-
technically and even the layman will have no

CONSTRUCTION OF INDUCTION COILS
AND TRANSFORMERS, by H. Winfield
Secor, 96 pages, 72 illustrations, second edi-
tion. If you want to build your own induction
coil or transformer we unhesitantly say that
this book will give you more information on
the subject than any other one irrespective of
price. Important tables for spark coils from 1
inch to 20 inch and for transformers from ¥4
K. W. to 8 K. W,, both closed core and open
core are given. A multitude of information is

found in this book which cannot be found in trouble to thoroughly understand it. Price
others. Price by mnail, 25 cents. by malil, 25 Cents.
S MR. WIRELESS AMATEUR.—Have
! ,"’,;.“"*“":""’.&'EE'—:——_—" you th?e best wireless station in your /e msems ueue ha. 3
vicinity Are you an authority on the 5
Goustruction of Indurtio”d | wonderful science of Wireless Telegraphy? @hr m‘-ﬂ‘[’” @rh’m
(nila and Transforiwers: Do your wireless friends come to you for |/ By L CEUORACK

—

Edeatn
JHC WINFIELD SECOR

T RLLTWATCS

{PRICE 25 CENT&'
bt -4

T ——

. Read up on wireless telegraphy.

);hh m"" Wonpany

¢ 2

Innm ug Wompany
v, N ek -

advice on constructing their apparatus, or |’

do they look down on your station? If so,

you need these books. They cover the’
wireless subject from A to Z telling you

how to make and construct your apparatus

using the latest and best known methods,

and those used by experts.

Only $1.00, postpaid, for the four best
wireless books for the wireless amateur.
Be an
authority,. Have your friends come to you
for their information, This can be ac-
complished by reading the four best $.26
books on this subject published.

Any of the above books sent on
receipt of price, §$.25 each or the

four for $1.00, postpaid,

MODERN PUBLISHING CO.,
231 FULTON STREET, a -

NEW YORK

When writing, please mention “Modern Electrics.”
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ANNOUNCEMENT

HIS issue marks the last

I number of Modern Elec-
trics in its present form,

for beginning with the

January issue it will combine with

Electrician and Mechanic under
the title of Modern Electrics and
Mechanics.

The new consolidated magazine
will be published by the Modern
Publishing Co. of New York, the
present publishers of Modern
Electrics.

For several years these two
publications have covered ap-
proximately the same field in
electricity, although FElectrician
and Mechanic, having a broader
Editorial field, was able to cover
many other subjects outside of
the electrical topics, to which
Modern Electrics was strictly

limited. It is not surprising,
therefore, that in view of these
facts the publishers of both pub-
1i ations came to believe that the
combining of both publications
would enable a larger magazine
to be founded with a far greater
scope and facilities for supplying
to the readers a still better maga-
zine. Accordingly, the two pub-
lHcations have been combined
and will be known henceforth
as Modern FElectrics and Me-
chanics. :

In the January issue, which is
the initial number of the new
publication, several novel features
are planned that will interest all
our readers. A careful study of
the requirements of readers of
both Modern Electrics and Elec-
trician and Mechanic has been
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ANNOUNCEMENT—Continued

made and in the future a new edi-
torial policy will be followed.

In the first place, as the first
half of the new magazine’s title
indicates, we propose to describe
every new development in elec-
tricity, keeping our readers fully
in touch with the progress of
this greatest

menter will seek in vain in eleec-
trical literature for directions and
working drawings enabling him,
without machine tools of consid-
erable capacity, to construet an
induction motor. Prof. A. E.
Watson, an acknowledged author-
ity, has been at work for several

years on this

of all modern [ Avarrsia

forces. Elec-
trician and
Mechanic and
Modern Elec-
trics have
both been of
great assist-
ance to wire-
less enthusi-
asts, and in
this depart-
ment we pro-
pose to make
the magazine
the world’s
standard au-
thority on
both commer-
cial and ama-
teur progress
and practice.

MODERN
ELECTRICS - &
MECHANICS

ELECTRICS - WIRELESS - MECHANICS

ELECTRICS
&

Electrician
Shlechanic

problem, and
has prepared
for us a se-
ries of ar-
ticles, mag-
nificently il-
lustrated
with dimen-
sion draw-
ings, enabling
anyone, with
very simple
mech anical
equipment, to
construet in-
duction mo -
tors of sev-
eral practical
sizes which
will run per-
fectly and
with excellent

PRICE 15 CENTS —‘

There will be

no need in
wireless,
from that of
the veriest beginner to that of the
seasoned expert, which will not be
met.

We shall also publish constantly
full and explicit directions for the
construction of electrical appa-
ratus of all kinds, experimental
and practical. As an example,
we may mention that the experi-

FACSIMILE REPRODUCTION OF JANUARY
COVER OF THE NEW MAGAZINE

efliciency.
This begins in
the January
issue. Ar-
ticles on numerous other types of
electrical apparatus desired by
readers are in preparation or
ready. Every month Modern
Electrics and Mechanics will con-
tain numerous articles on how to
construct new electrical and wire-
less apparatus—articles of un-
usual value to every experiment-

Vol. 6. No. 9.
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ANNOUNCEMENT—Continued

er, carefully written and clearly
illustrated by detailed drawings.

We shall not neglect the needs
of the electrical worker who
wants helpful knowledge to assist
him in his daily work. The care
and operation of electrical ma-
chinery, the erection and installa-
tion of plants and electrical sta-
tions, wiring with its ealculations,
lighting problems, the mechanical
and chemical applications of the
electrie eurrent, and all the mani-
fold phases of the contact of elec-
tricity with daily life, will be pe-
culiarly our field.

The second half of our title
opens a field as wide as that of
electricity. The worker in wood
or metal, of every grade of pro-
ficiency, will find the magazine
full of interest. From the model
maker who wants designs for
miniature machines which will

to learn the intricacies of modern
gear cutting or the making of the
elaborate patterns for an alumi-
num automobile body, we can
promise helpful articles, finely
and accurately illustrated.

The woodworker, cabinet-mak-
er, manual training student and
teacher, the home furniture-
builder, the boy who desires to
build model aeroplanes, all these
and many others will find our
woodworking departments helpful
in increasing measures from
month to month.

But the magazine will not be all

New York, Nov, 15, 1913.

work, to the mechanic who desires

MODERN ELECTRICS

for the hard worker. The ad-
vance of modern science is full of
romance and intensely interesting
human achievement. We shall
chronicle in word and picture
every important mechanical tri-
umph of mankind, from the build-
ing of a 1,000 ft. steamship to the
piercing of a Channel tunnel or
the first airship flight across the
Atlantic, not to mention lesser
things which men of iron will and
brilliant brains are every day
achieving.

But this is not all. There are
many other unique features that
we will incorporate in Modern
Electrics and Mechanics which
will be a pleasant surprise. For
one thing, there will be one or two
editorial pages in which, each
month, there will be a heart-to-
heart talk between the editor and
the readers—a get-together chat
—to cement still closer the bonds
between the readers and the man
that caters to their interests in the
preparation of the new magazine.

Modern Electrics and Mechan-
i2c8 has been fortunate in secur-
ing the services of Mr. Austin
C. Lescarboura  as Editor, who
has had a long experience in edit-
ing and writing articles for the
readers of both magazines. He is
well known to most of our readers
and needs no further introduction,

And now let us all look forward
to the new, big magazine—the
initial issue of Modern Electrics
and Mechanics.

THE PUBLISHERS.

019

-
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EJ’M listening, Laddie—listening
Thro’ the weary miles between
Your northlapd and my southland,
Where the Christmas Day is green,

AND, the love-song of your spark-gap,
In the old code, reaches me
Thro’ the thin receivers, throbbing
To your calling oil-break key.

zﬂOR,_as'the tuned condenser
Quickens, to its keynote true,
While you send, my pulses quicken
And my heart is tuned to you!

1 i

ACROSS its wireless roadway
To my answering aerial’s reach,
The trackless wave train brings me
All the wonder of your speech;

ND, the hot wire meter’s finger
Marks the giant voltage strength
Of the current crying to me
Thro’ the audion’s wire-grid length.

, 3 j’M answering, Laddie—answering

| >~ “Merry Christmas,” in the code—

! ¢ e All the love that’s in me flaming
Thro’ the flaring electrode!

ﬁ UT, as the charged clouds flutter
With the static’s low recoil,

When my fingers seek to find you
On the restless tuning-coil,

Y heart has ever fluttered
At the mem’ry of your face,
When my arms would reach to draw
you .
From the loneliness of space!

Katherine D. M. Simons, Jr.

:
:
:
:
:
:
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RECEIVING APPARATUS OF THE S. S. HARVARD

Radio Station of the S. S. Harvard

By Stanley E. Hyde

RADIO operator’s life at sea is not
so monotonous as many would im-
agine, as can be noted in one of the ac-
companying views. When not on duty
he has all of his time to do what he
pleases. The accompanying scenes were
taken on the S. S. Harvard, the fastest
passenger steamer on the Pacific Coast.
The Yale and Harvard, sister ships, for-
merly ran between New York and Bos-
ton, but were brought around to the Pa-
cific Coast and now run on a regular
schedule between San Diego, Los An-
geles and San Francisco.

In one of the illustrations is shown the
receiving set and the antenna switch. The
receiving set has.a three slide tuner of
the United Type. The crystal holder on
the wall was described in a former issue
of Modern Electrics.

THE MOTOR-GENERATOR SET

A 120-cycle motor-generator set is em-
ployed for supplying alternating current
to a 2 kw. transformer. A switchboard

THE TURBINE STEAMER HARVARD

is used for controlling the primary cur-
rent on which is mounted a D. C. am-
meter and voltmeter, field rheostat for
alternator, main line switch and a start-

AUXILIARY TRANSMITTING APPARATUS
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ing-box for the motor. The transmitting
apparatus comprises standard copper
plated leyden jars, oscillation transfor-
mer and a spark gap.

On all passenger steamers it is neces-
sary to carry an auxiliary transmitter,
and this is also shown in one of the
views. It comprises a 10-inch spark
coil, storage batteries, a key and small

WIRELESS OPERATOR AT HIS LEISURE

switchboard (shown below the coil). On
the switchboard is a voltmeter for the
battery, D.P switch for charging the bat-
tery from the ship’s generator, fuses,
D. P. D. T. switch for connecting the

THE SWITCHBOARD WITH CONTROLLING
INSTRUMENTS

sending key either to the coil or to the
regular set and an under current cut-out,
for the purpose of cutting the batteries
off from the ship’s supply should the cur-
rent fall below a certain value. .

Ship sets do not have the range they
formerly had on account of the very
loose coupling, which will be noticed in
one of the views, the secondary coil being
about 8 inches from the primary.

In such an arrangement there is bound

Vol. 6. No. .

to be a tremendous waste of energy, this
being done to conform to the new radio
law on decrement, but from experience
with commercial sets the writer has
found that on spark transmitters the ad-
vantages gained by loose coupling are
very few, selective tuning being just as
hard to secure as before the law was
passed, and until up-to-date apparatus
such as quenched spark sets, is installed
on ships, and a lot of the present “junk”
is discarded, selective tuning is as far off

. as it ever was.

BASEBALL SCORES VIA WIRE-
LESS

During the world’s series games the
basebal1 scores were received every
half inning at the efficient wireless sta-
tion at Fordham University. The
scores were received from the New
York Herald's wireless station by two
licensed commercial operators, H. K.
Fallon and F. W. Lomnitzer.

GERMAN WIRELESS SYSTEM
FOR SOUTH PACIFIC

Germany is reported to be planning
the establishment of an independent
wireless-telegraph system among the isl-
ands of the South Pacific. A large sta-
tion is to be built at Samoa with a range
of 1,870 miles, with stations in New
Guinea and Marshall Islands, all inter-
connected and in direct communication
with Europe by means of the Dutch ca-
ble from Yap, one of the Islands in the
Caroline group. Effort is also being
made to open wireless communication
between Nauen and Togoland, South-
west Africa, and the Cameroons, on the
African coast—Electrical World.

PREDICTS TALKS BY WIRELESS
TELEPHONY

Mr. Godfrey Isaacs, of the Marconi
Wireless Telegraph Company, in a recent
statement said that the day is not now
far distant when passengers on ocean
steamships will talk with those on land
over a wireless telephone. He intimated
that the Marconi company would be able
to turn wireless telephony to practical
commercial account at an early date, but
until the company is prepared to show
exactly what definite results can be ob-
tained he will vouchsafe no further in-
formation.—Electrical World.

o
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Static Kick-Back—Its Prevention and Cure
By Ellery W. Stone

IN the last two paragraphs of an

article entitled “Elimination of In-
terference Between Wireless Stations
and Power and Telephone Circuits,” by
H. N. Umbarger, published in the July
issie of Modern Electrics, the author
sets forth some experiences of his with
regard to the operation of kick-back pro-
tective devices, and it is the purpose of
this article to explain this trouble and
to suggest some means for overcom-
ing it.

It is advisable first, however, to set
forth just what takes place when kick-
back or aerial induction occurs.

The windings of a home-made trans-
former are often so poorly insulated
from the core that the high frequency
oscillations set up in the closed or os-
cillating circuit sometimes leak througn
the secondary to the core, therce to the
primary, and back on the power lines
where they cause trouble as will be
shown later. Such an occurrence as this
is due solely to carelessness in the man-
ufacture of the transformer, and prcper
insulation will easily rectify it.

But there is far greater trouble due
from induction between the circuits of
the radio-transmitter carrying high ire-
quency currents of high potential and
the power lines. This induction causes
currents of moderately high voltage,
from 500 to 2,000 volts, to be set up in
the mains. This voltage is sufficient to
jump the short air gaps which are com-
mon in lamp sockets, and once such a
spark occurs, the low voltage A. C. cur-
rent flows across the gap whose resist-
ance, due to thePresence of the high
frequency spark, has been lowered to but
a few ohms. Such a flow of current
through this low resistance of course es-
tablishes an arc, damages the socket. and
burns out the fuses in that circuit. Sim-
ilarly, the windings of meters or motors
on the line may be burned out.

To prevent this annoyance and possi-
ble danger, we must drain this induced
current from the power lines in some
manner. A method which the Under-
writers have adopted is to ground the
common terminal of two condensers

which are connected in series between
the mains. This plan is doubtless famil-
iar to all radio operators. But the ef-
ficacy of such a device is questionablec.
Theoretically, the condensers are sup-
posed to be charged with the high poten-
tial oscillations, and to discharge them to
the ground. But there is just as much
chance that after they have become fully
charged to a very high voltage, they will
discharge back on the mains again, creat-
ing more damage than they are intended

to prevent. This has always been the
writer’s theory in the matter, and cer-
tainly Mr. Umbanger’s experiences, as
set forth in his article, seem to confirm it.
line
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METHOD OF EMPLOYING RESISTANCE RODS

The graphite rod* preventer, as used
by the Marconi Company, is without
doubt the only efficient device for drain-
ing power lines of kick-back currents.
The ohmic resistance of this rod is so
high that it can be permanently connect-
ed to the line without consuming enough
current to be registered on the meter, yet
it offers practically no resistance to the
high frequency surges, which are thus
conducted immediately to the ground.
The rod as supplied by the company to
its stations, is mounted on a slate base on
which are three terminals, the outer two
going to the mains, the center to the
ground. The writer does not know
whether this device is on sale by the
Marconi people, but there is. no reason
why it should not be, since this company
has shown a willingness to supply the
experimenters’ demands.

* Carbon Resistance Rods suitable for this
are sold by the General Electric Company forp::;epo::
lightning protectors. Readers might address the
company for quotations,—Ep.




{'\ :l

924 MODERN ELECTRICS

Any protective device often causes
that part of the line to which it is con-
nected to become the node of the oscil-
lations set up in the power circuits, thus
shifting or boosting the loop of poten-
tial to some part of the line which may
not be easily accessible. Amateurs who
have efficiently protected their own cir-
cuits, find that they are burning out fuses
and sockets in houses perhaps a block
away, due to making their own circuits
the node of these oscillations. The
longer the power circuit, i. e., the farther
the wireless transformer is from the
step-down power transformer, the great-
er the magnitude of this loop will be-
come, since the potential of this induced

current will become greater the farther

away it flows from the radio transmitter
circuits, just as the ‘voltage in the an-
tenna is highest at that point farthest
from the oscillation transformer.

A good many wireless transformers on

hine
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WIRING FOR- CONDENSERS TO PREVENT KICK-BACK

the market are wound to give potentials
ranging from 15,000 to 20,000 volts.
This voltage having been stepped up in
the oscillation transformer causes the
potential in the antenna to be exceeding-
ly high, consequently causing the induc-
tion of quite high voltage currents in
the power circuits. Now, if we use a
transformer giving only 2,000 or 3,000
volts, using such a gap as the Lepel or
Rotary Quenched Dischargers, we would
not only obtain more efficiency in the set
as a radio transmitter, but, tpe aerial
now being charged to a relatively low
potential, the induced high frequency
surges in the power circuits would be
of such a fairly low voltage that they
would either cause no trouble or else
could be effectively handled by the
graphite rod preventer.

Vol. 6. No. o.

_ One very reliable means for eliminat-
ing the disastrous effects of aerial induc-
tion is to have all the wiring done in
metal sheathed wire, either wire in con-
duit, or lead covered wire. If this metal
covering is well grounded, it is obvious
that no high frequency currents can be
induced in the power lines, since the in-
duced currents set up in the protective
metallic covering, would go at once to
the ground, and consequently cause no
annoyance. (Lead covered wire is al-
ways used in the installation of radio
transmitters by the Marconi Company
for just this very reason.) If all the
wiring in the house is in conduit, so
much the better.

An amateur, who interposes a con-
denser in the antenna circuit to reduce
its wavelength in compliance with the
Act of August 13, 1912, would do well
to put up a small antenna for transmit-
ting, whose natural period would be low
enough to obviate the necessity of using
a series condenser. Such a condenser
proves a great strain on the transmitting
instruments. It not only reduces the ef-
ficiency of the transmitter, but the cur-
rent in the antenna circuit, not finding
an easy access through the condenser to
the aerial, will go anywhere but there,
jumping to the ground through the re-
ceiving set if a break-key is used, or
kicking back through the transformer, as
it very often does, with the usual trouble-
some results.

As a summary then, a few points to be
followed in eliminating kick-back are:

1st. Do not use condensers as kick-
back preventers.

2nd. Obtain, if possible, special trans-
former service from your local power
company so that your house service, or
better, your wireless service alone, is the
only load on the power transformer.
Have the transformer placed on the pole
nearest your house. This will insure a
short power circuit which is easier to
protect than one several blocks long, as
previously discussed. The cost of such
special service is usually not prohibitive
by any means.

srd. Use a low voltage system of
transmitting. The Lepel system is easily
home-made, as described in previous is-
sues of Modern Electrics, and the Clapp-
Eastham Hytone is an excellent one on
the market.

-~

-l
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4th. Use three or four graphite rods,
of the type described, throughout the
power circuit. By creating several nodes
on a short power line, the magnitude of
the loops will be so low as to cause no
trouble.

MODERN ELECTRICS
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sth. Use metal covered wire in all 60
cycle circuits.

6th. If you are restricted to 200
meters, use a small aerial for transmit-
ting in place of a large one with a series
condenser.

A Novel Electric Package Tying Machine

By Frank C, Perkins

HE  accompanying  illustration
shows a mnovel motor-driven
package tying machine designed at Chi-
cago, Ill, that is said to be a great labor

e e

ELECTRIC PACKAGE TYING MACHINE

“saving device. By its employment let-
ters that are sorted in city post offices,
are tied up into packages, classified by
towns and each bundle marked with its
destination,

It may be stated that a given piece
of mail between post-box and carrier’s
bag can probably form a part of several
packages, each of which has to be tied
by hand. It is claimed that a clerk can
tie up about six such packages a minute,
but the motor-driven machine illustrated
herewith is capable of handling 32
packages per minute, tying each
package firmly with a double loop,
hard knot, which is proof against
slipping. A I4-h.p. electric motor
drives the device. The first action
is the applying of compression to hold
the letters in place while being fastened.
There is a lever actuated by the oper-
ator’s wrist which controls the starting
of the machine while the hands continue
to hold the package in position. It is
said that 1,500 packages an hour have
been tied by one of these machines, the
piles ranging from five or six letters to
seventy-five in each package. As soon
as they are tied the packages are auto-
matically swept into a basket at the side,
and the machine is ready for another
batch of letters.

There is no cord wasted by the ma-
chine. In fact, it is said that a saving
of 40 per cent. is effected over the
amount required for hand tying. These
machines are now on test by the Post
Office Department at New York, Chi-
cago and other large offices.

Bolivia has adopted wireless teleg-
raphy.

Pekin has an extensive telephone ser-
vice.

The suburban system of Paris is being
clectrified,
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Construction of the Revolving Discharger of the Non-
Synchronous Type

By E. Jay Quinby

SIDE from the fact that the wire-
less operator takes pleasure in
“copying” a high pitched musical note,
it is understood that this type of spark
penetrates ether in a state of static tur-
moil where a rough, low toned spark
would be unreadable, if not inaudible. It
is, therefore, the ambition of the wire-
less operator and experimenter to pro-
duce a high pitched, penetrating note,
emitting from his station. A's a quenched
spark is not satisfactory on the 6o cycle
current supply available in most cases,
the revolving type of spark gap has
proven the best solution.

Heretofore, it has been deemed neces-
sary to run the revolving spark gap at a
terrific speed in order to obtain any kind
of a high note, but it is possible to con-
struct a gap of this type which will emit
a high note when revolved at a compara-
tively low speed. The accompanying
projections and the following description
and directions will enable the  experi-
menter to build a Revolving Discharger,
which when run at a speed of say 1,370
r. p. m. will be capable of discharging

the coglenser over 1,000 times per sec-,

ond, or a frequency equivalent to a 500
cycle current.
LATHE WORK.

The twin rings, one of which is shown
on the detail sheet, may each be turned
up from brass plate 5/16 inch thick, or
it is possible to turn both up at the same
time from a plate as much over 5/8 inch
thick as the cutting tool will tare. Care
should be taken to drill all the holes in
these rings radially, which may be done
by placing a guide for the drill on the
slide-rest of the lathe, and after the rings
. have been turned down to their greatest
diameter (6% inch), and the points on
the periphery marked where the holes are
to be located, each hole may be drilled
in sticcession by revolving the disc until
one of these points faces the hole in the
guide, which should be set so as to lead
directly towards the center line of the
lathe chuck. This work finished and
each hole tapped, the work of turning the
inside circle may be started. A portion

of the stock left over after this opera-
tion may be utilized for the two bush-
ings, shown on the detail sheet. The
thirty zinc studs may be turned from 36
inches of 14 inch round stock.

As shown on this sheet, the shaft of
the motor to be used as the driver,
should be turned down to take the bush-
ings, and threaded for the nut and lock
nut which clamp the bushings fast.

FLAT WORK.

The balance of the brass work is sim-
ple—the four saddles may be made by
bending brass strip 1/16 inch thick by
5/8 inch wide, and by properly blocking
them, the four opposing holes may be
drilled correctly. The four brackets
may be ccut from 3/8 inch by 3/16 inch
brass bar, and drilled and tapped as spec-
ified. All the hard-rubber work may be
cut from a section of sheeting, size 3
inches by 4 inches by %4 inch thick.

ASSEMBLING.

In setting up the rotor, care should
be taken to tighten up all screws and
nuts which pass through the hard-rubber
cross-arms, as it is upon the “clamping”
effect of these that it was designed to
throw the centrifugal strain—unof on
their resistance to ‘“‘shearing.” By re-
ferring to Sheet I, the experimenter
should be able to set the instrument up
without trouble. 'All the parts are as-
sembled with the 6-32 screws and nuts,
with the exception of the hard-rubber
supports which grip the twin rings; 8-32
screws being used for the last mentioned
purpose as well as for the zinc studs.
The zinc plugs are threaded for 8-32
nuts and are locked thereby to the rings
and brackets. When these parts are all
set up, it will be necessary to mount the
three hard-rubber supports (which hold
the rings) upon a suitable base by means
of small cleats obtainable at any hard-
ware supply house. The motor should
be similarly mounted on the same base,
in such a position that the center line
of the shaft will coincide with the com-
mon center line of the twin rings and so
that that rotor when mounted on the
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shaft, will be centered between the two
rings.
ADJUSTMENTS.

This much accomplished, the adjust-
ment of the studs should follow. In op-
eration, it will be found that a clearance
between the stationary and rotating
studs of as little as 1/32 inch is the best.
As these studs are slowly burned away,
it will be necessary to occasionally read-
just those on the rotor as well as—al-
though less frequently—those on the
rings.

CONNECTIONS.

The driving motor should be connected
to its power supply through a variable
resistance and a fused switch. In con-
necting the high-frequency circuit, the
connection to one ring should fall oppo-
site that on the other, in order that the
length of leads will not vary.

OPERATION.

Assuming that the transmitting set is
ready for operation, when the motor of
the revolving discharger is started, and
the key depressed, a discharge will ap-
parently take place simultaneously at
every zinc stud, although this is an opti-
cal illusion. Referring to Sheet I, Fig.
I, it will be seen that in the position
shown, the discharger in the upper posi-
tion is furnishing a path for the dis-
charge from the front ring to the imag-
ined ring behind it. As the rotor is re-
volved in the direction indicated by the
arrow, the discharger shown in the right
hand position furnishes another path for
discharge. Immediately thereafter a
discharge appears at the next discharger
and the next, etc. Tt is seen, therefore,
that as any-point on the rotor moves
through 32° of a revolution, four dis-
‘charges take place. As there are eleven
pairs of stationary studs, and each is dis-
charged four times per every revolution
of the rotor, 11 x 4 or 44 discharges
take place per revolution, and each dis-
charge takes place 98° away from the
last; a point to be carefully noted.

As this is a non-synchronous dis-
charger, the note obtained will consist of
a chord of three notes, i. e, the pre-
dominating note, undertones, and over-
tones, the latter two varying- slightly.?

To obtain the most pleasing result. the
speed of the driving motor, or if feas-

* Caused by discharging the condenser at different
values resulting from various points on the voltage
curve of alternating supply.
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ible, the voltage supplied to the primary
circuit, should be varied, the operator
meanwhile “listening in” on the receiver.
When the most pleasing note®* is pro-
duced by the discharger, the speed of
the driving motor, or the voltage at the
primary circuit, should be noted so that
either or both may be again obtained at
any time,

In conclusion, it may be said that al-
though this discharger was designed for
use up to 1 kw., the same principle may
be carried out on a larger scale for
heavier work, and as long as an odd
number of stud-pairs on the twin-rings
is preserved, their number may be in-
creased, thus producing a higher fre-
quency at the same rotative speed, or the
same frequency at a lower rotative
speed.

ABANDONING TELEGRAPH
LINES IN AFRICA

Wireless telegraphy is interfering with
the happiness of natives of Central Afri-
ca, for it has deprived them of an un-
failing supply of wire to be worked up
into ornaments and weapons. Some big
mines operated by European capital in
Central Africa have recently abandoned
their wire-telegraph lines from railroads
to the mines, and established communi-
cation by wireless. Maintenance of the
wire lines has been difficult because of
the demand for the wire by native belles,
and also because of the occasional wan-

ton destruction of pole lines.—Electrical
World.

THE INDEPENDENT AMATEUR
RELAY ASSOCIATION OF
AMERICA
. Every wireless club and association in
the United States and Canada is re-
quested to communicate with Mr. W. G.
Finch, of Cincinnati, whose residence
address is 523 Torrence road, East Wal-
nut Hills, for particulars concerning the
organization of a relay association whose
work will be to establish amateur com-
munication all over the United States
and to be of valuable assistance in
emergency times. He also suggests the
following name for the coming associa-
tion, “The Independent Amateur Relay

Association of America.”

2A note consisting of a musical chord, not a dis-
cord.
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THE BAY AT AVALON

The Radio Station at Avalon

By Stanley E. Hyde

AY down in Southern California,
twenty-eight miles off the coast,
lies Catalina Island, or as it is more often
called, “The Emerald Isle.” It well de-
serves this name for here nature in all
her grandeur has been left unsullied by
the hand of man, and the water there is
the clearest in the world. Tourists come
from all parts of the country to see the
wonderful submarine gardens and to en-
joy the exciting sport of catching the
“Leaping Tuna,” a very gamey fish that
will fight to the finish.

On the southern part of the Emerald
Isle lies the little town of Avalon situated
on the edge of a bay that is of semicircle
shape. The shore of Avalon faces the
mainland hence the waters of the bay are
as peaceful as any small lake most of the
time.

Many years ago when the town was

SWITCHEDARD OF RADIO STATION

first founded they tried to lay a sub-
marine cable from Avalon to the main-
land, but the water is so deep in certain
places that the strain of the cable, as it
bridged these submarine chasms, was
great enough to make it part and the at-
tempt was abandoned.

Not so long ago the United Wireless
Company installed a station on the hill
back of the town to work with their sta-
tion on the mainland at East San Pedro.
This station will long be remembered by
all wireless enthusiasts along the Califor-
nia coast for the spark had a peculiar
varying pitch of its own.

When the United Wireless Company
was taken over by the Marconi Company
the station was moved from the hill down
into the town, where it is now situated,
on the water’s edge. The installation is a
2 kw. affair with a rotating spark. The

THE TRANSMITTING APPARATUS
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tubes shown in the rack are leyden jars
of a somewhat different pattern than is
usually found in stations of this type.
They are copper plated both inside and
out. On top of the condenser is shown
the loading coil and oscillation trans-
former. In the box, to the left of the
transformer, is the rotating gﬂ) operated
by a small induction motor. Most of the
time the current for the transmitter is ob-
tained from the lighting system at a
frequency of 8o cycles, but in case any-
thing happens to the lighting power plant,

WIRELESS STATION AND AERIAL

resource can be had to a small alternator
run by a gasoline engine, situated in the
back of the operating room. In case this
should get out of order there is pro-
vided a r10-inch induction coil fed by
storage batteries, the same being on the
wall to the right. This coil is controlled
by the small switchboard, which has on
it a double-pole, double-throw switch
for changing the sending key from the
regular set to the coil, fuses, double-pole
switch for charging the batteries and a
volt-meter.

For receiving, the ordinary loose
«coupled tuner is employed. The antenna
:slopes down from a 150 foot pole to a
ssmall pole back of the station, the dis-
ttance being about 100 yards.

MODERN ELECTRICS
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The station is open for public use and
does a large amount of business in the
summer months. In the winter Avalon
is practically deserted.

Plying between Avalon and the main-
land are two small steamers, both of
which are equipped with wireless tele-
graph. These are the Hermosa and the
Cabrillo, the one shown in the accom-
panying illustration being the Cabrillo, a
description of whose set was given in
this magazine some time ago under the
title of “The Average Ship’s Set.”

Hitherto inexperienced operators ap-
plying for a position with the Marconi
Company are given a job on either of
these two steamers where they get
“broken in,” and are then transferred to
other ships on the Pacific Coast. A po-
sition on either one of these steamers is
a “cinch” as the trip takes two hours
and after docking the operator can “bum
around” or go swimming or do anything
else he pleases, for three hours, until the
boat sails for the mainland again.

ELECTRIC WAVES FROM THUN
DER STORMS

It is reported from Hungary that
there has heen invented an electric appa-
ratus for recording distant thunder-
storms. An electric wave, set in motion
by a flash of lightning, is registered by
a detector resembling in its action that
used in the Marconi telegraph system.
The impulse is communicated to a pen
connected with a disk moved by clock-
work, and when the pen makes its' record
a bell is rung whose vibration resets-the
coherer. Storms raging invisibly twenty
miles away are, it is said, thus recorded,
and one occasion, it is added, on a bright
day, the apparatus made known the prev-
alence of a violent storm in Budapest,
sixty-eight miles distant.

THE OKLAHOMA STATE WIRE-
LESS ASSOCIATION

The Oklahoma State Wireless Alsso-
ciation has accepted the resignation of
George Sutton, Box 627, Tahlequah,
Okla., and has elected John Stausel, Box
143, Muskogee, Oklahoma, as secretary.
‘All other officers remain the same.

Address Secretary, John Stausel, Box
143, Muskogee, Okla. .
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- High Frequency Wireless Transmitters

By E. C.

HE so-called “low frequencies”
were employed with success in
radio communication since its incep-
tion. They have been used ever since
and will probably be employed for a
number of years to come. Although
termed “low frequencies,” such waves
are in reality composed of a number
of groups of very high {frequency
waves, as shown in Fig. 1.
~ The frequency of the waves in these
groups may be several million per sec-
ond, which is too great to be heard by
the human ear, while the number of
groups may be as low as sixty a sec-
ond or less, which are very easily

Fh b b h

heard and sound like a buzz. A sim-
ilar action takes place when a bell
rings, as for instance, the bell of a
clock. Here many hundred waves are
sent out from the bell at each stroke.
But when we want to know the time
we only notice the number of groups,
which correspond to the number of
strokes of the hammer. Similarly,

when the hammer of the induction coil -

breaks the circuit many hundreds of
thousands of waves are sent out in a
second, but the ear records only the
group, which we hear as a click in the
receiverS. Now the hammer on the
interrupter breaks the circuit many
times a second, so that the correspond-
ing clicks in the receivers sound like
the familiar buzz, known to all who
have “listened-in” at a wireless station.
Sets emitting such waves as have just
been described were used with satis-
faction for a number of years and are
still used.

As the use of the low frequency sets
increased, however, a number of
faults were found with their use. All
stations caused nearly the same sound
at the receiving station, making it very
difficult to distinguish the signals of
one from another. Static mixed in

with the incoming signals to such an

extent that these sets were worthless
in the tropics and during lightning

Graveley

storms; the same set would not work

~as far over land as over sea, and its

range was greatly affected by daylight;
in fact, a set which had worked 1,800
miles during the night would often be
unable to communicate 300 miles dur-
ing the following day. The range of
the set greatly fell off during the sum-
mer, and it was impossible to produce
a pure wave.*

Prof. R. A. Fessenden studied the
subject of radio telegraphy scientifi-
cally and brought it down to a mathe-
matical basis. Thanks to his work in
the field, we are able tg make many of
the following statements. The high
frequencies used by Fessenden make
the signals clear and musical, and
therefore they are more easily read.
Signals of a high note may also be
easily read through the ordinary sig- .
nals and through static. With the
high frequency sets there is less noise
and a pure wave may be produced
which aids tuning. But the principal
advantage is the reliability of the serv-
ice between high frequency stations;
the range being practically constant
during all conditions, and less power is
required for their operation.

We know that in operating a set the
sending condensers are charged to a
point where the charge breaks through .
the air in the gap in order to equalize
the charges on the opposite plates.
The condenser then charges itself in
the opposite direction and again jumps

% Fic. 2 ﬁ 3

across the gap (in the opposite direc-
tion), the current oscillating back and
forth many million times per second;
the frequency of these oscillations de-
pending upon the electrical length of
the circuit, i. e., its capacity and induc-
tance. Each time the pressure is less
and less, till the oscillations finally die
out, as a pendulum stops swinging.
After the first discharge across the
e P Bpwicclons st e 1 2SO k" Sone o

the lesser waves is over one-tenth of the greater 3
pure wave is said to be emitted.
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gap the air which had insulated the
two plates of the condenser becomes
2 conductor, short circuiting the con-
denser, and allows the energy which
has been stored up in it to dissipate
itself in a very few oscillations.

Several methods have been invented
to produce high frequency undamped
oscillations. Fessenden uses the ro-
tary gap. This device usually consists
of a number of electrodes mounted on
the circumference of a disk which is
revolved at a high speed. The disk
revolves between stationary electrodes
in such a manner that the revolving
electrodes approach the stationary
ones, shortening the distance between
them and allowing the condensers to
discharge once; the gap then immedi-
ately widens so that the rest of the
energy stored inc¢the condensers is not
dissipated, but kept, in order that only
a little more energy is needed for the
next discharge. It has been found that
the best frequencies to use are between
500 and 600, since below 500 the note
is too low and the useful properties
are lost, while above 600 the note
gradually becomes too high to be read,
until at 10,000 we are unable to hear
it at all.

Several methods have been invented
to produce these oscillations. Fessen-
den insures his results by placing the
disk on the shaft of the generator and
arranging the studs on the disk to cor-
respond with the frequency of the ma-
chine, so that the gap is closed at the
moment when the generator (through
the transformer) has just charged the
condenser to its full capacity. In this
way one oscillation is obtained for each
half cycle of the generator, the sta-
tionary studs being movable, so that
the sparks may be made to jump when
the revolving studs are approaching,
or when they are moving away from
the stationary ones. This method
works very successfully—especially in
the tropics where static is very heavy
—and is considered by many to be the
most perfect system used.

Another system of producing high
frequency undamped oscillations is by
means of the quenched gap. No re-
liable theory has been formed as to the
working of this gap, but it produces
" high frequency undamped oscillations
and radiates a great deal of energy.
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It is constructed by forming a pile of
metal disks, each being separated °
from its neighbor by a ring of rubber,
mica, or other insulating material and
the whole clamped together so as to
make the gap air-tight. With large
gaps a fan is used to keep the discs
cool, for otherwise it would get hot,.
an arc would form, and practically no
radiation would result. This gap is
used to a great extent in Germany and
on all Hamburg-American ships and
works in some respects better than the
rotary gap, but the note produced by
it is not so clear, while the gap re-
quires frequent cleaning and renewal
of the insulating rings.

Another way of producing un-
damped oscillations is by use of the
direct current arc, which was brought
to its present stage of usefulness by V.
Poulson, of Copenhagen, Denmark. In
this system an arc is connected in

Fic. 3 !

series with some reactance—electro-
magnets, for instance—across the ter-
minals of a direct current generator.
The arc is formed in a magnetic field
and in a chamber filled with coal gas,
the capacity and inductance being con-
nected across the arc. Here continu-
ous oscillations take place across the
arc—the oscillations being kept from
going through the generator by means
of the reactance coils, which offer very
little resistance to the direct current,
but choke out the alternating currents.
With this system the condensers are
periodically charged and discharged as
many as 1,000,000 times per second. It
is claimed that waves emitted from
stations equipped with this system
travel much further than those sent
out from other stations. However, the
frequency is too high to be heard. In
order to overcome this difficulty, Poul-
son reduces the frequency at the re-
ceiving station to an audible note.
This system is said to work exceed-
ingly well and good results may be
(Continued on page 992)
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Locating Water Pipes by Electricity

By Frank C. Perkins

T 1s stated that the District of Colum-
bia has been saved a considerable

amount of money as the result of an
electric invention for locating under-
ground pipes, according to the report of
George W. Wallace, water register of
the District, recently submitted to the
Commissioners.

By the use of the electric current, a
method has been devised by E. H. Grove
of the Water Register’s office, by which
the line of pipe and the tap in the main
can be located, thus avoiding unneces-
sary excavation and the cutting of im-

ELECTRICAL APPARATUS FOR LOCATING WATER
PIPES Z

proved surfaces in roadways and side-

walks.

It is held that this electric instrument
more than paid for itself in the first few
jobs in which it was used, which proves
it to be invaluable for such work. The
report states that 2,582 new service con-
nections and 5,036 repairs were made
during the year and sixty-six meters
were disconnected, making the total
number now in use, 23,912. Over 1,973
repairs to water services and appurten-
ances were inspected and recorded dur-
ing the year.

It is pointed out that one of the most
important products of modern civiliza-
tion, which tends to improve the health
and add to the convenience of mankind,

is the system of water distribution,
which is a part of the public service of
every community of any size whatso-
ever.

It is true that the increased wealth of
the world in general and the advanced
knowledge of domestic engineering have
put a water supply system within the
reach of even the smaller villages. Hard-
ly second in importance to this are the
systems of gas and electric distribution.
In fact, these two cover almost as large
an area in their distribution as do the
water supply systems. This at once pic-
tures to us the fact that present day
cities are underlaid with a vast net-
work of pipes and conduits,

It is necessary for the construction
and maintenance of these systems to
maintain an organization capable of
properly keeping things in repair and
adding to the existing system as the
growth of the community demands it.
Even in the best regulated organizations
of this kind there often occur errors or
omissions in the plans showing locations
of conduits or pipes. Furthermore, the
abandonment of long used conduits or
pipes or the improving of streets by
widening may result in what are known
among engineers as ‘‘lost pipes.”

It is clear that if for any reason it
becomes necessary to locate any of these
“lost pipes” the usual method in the past
has been to excavate in the approximate
locality of the pipe, removing earth, con-
crete, brick, stone or other material. In
most cases, this is time wasted, as the
pipe is not located and it is necessary
to do further excavating. When one
considers the numerous cases of this
kind which come up in the course of a
year it can readily be seen that there
is an enormous amount of money and
time practically thrown away.

During the past year this electric de-
vice for accurately locating these pipes
has been perfected. This instrument
was used in over 1,600 cases and in each
one the desired pipe was located with-
out .any cost except the time used if
operating the instrument.

This electric indicator consists of tW©°

(Continued on page 996)
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An Electric Sterilizer for Water

M ANY problems of modern hy-

giene are solved by the use of
perfectly sterile water, and in this use
it is often desired to keep the natural
taste of the water and retain the salts
and gases which are found in solution
in the water. While boiling will kill the
disease germs, it gives a disagreeable and
flat taste which is disliked by most per-
sons.

A new Paris apparatus is claimed to

A DRINKING FOUNTAIN WITH ELECTRIC
STERILIZER EQUIFPMENT

solve the problem of perfectly pure wa-
ter—free from all disease germs for
household use, public schools or other
institutions. It also serves in industries
such as breweries and the like, and is
commencing to be used there with great
success. The apparatus works on the
property which the mercury vapor lamp
possesses of destroying the microbes
when immersed in water, owing to the
powerful effect of the ultra-violet rays
which scientists commenced to notice a
few years ago.

The apparatus comprises a neat white
enameled tank which is mounted on a
wall and connected to the water mains.
A small switchboard is used so as to con-
trol electric wiring which is connected
to the lamp placed inside the tank. All
the rest is automatic, and the house-

PORTABLE ELECTRIC STERILIZER FOR ARMIES

holder simply turns the outlet faucet so
as to have a stream of sterilized water.
Official tests show that such water is ex-
tremely pure and free from any disease
germs. As the current is cut off auto-
matically when no water is flowing, there

GENERATING APPARATUS OF ARMY
PLANT

STERILIZER

is no great expense for the current.—
Our Paris Correspondent.

OFF THE ELECTRIC WIRE

The steam roads in and about Bom-
bay, India, are considering electrifica-
tion.

Chattanooga, Tenn., is installing a
system of ornamental street lighting in
its business section.

The city of St. Louis is replacing
many of its gas “arcs” with high candle-
power tungsten electric lamps.
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New High Voltage Testing Transformers

By H. Winfield Secor, E. E.

HERE are many commercial in-

dustries using or producing ma-
terials which must possess high dielec-
tric strength, In order to determine the
insulating values of such materials, it
becomes necessary to apply a high poten-
tial electric current to these dielectrics in
the actual testing of them. The photo-
graphs and diagrams presented herewith
illustrate some newly developed testing
transformers built by a leading Ameri-
can transformer

The variable resistance in the primary
circuit, which controls the secondary de-
livered voltage, is of the potentiometer
type. This resistance consists of a
fixed shunt unit-and a variable series
unit, arranged as in the schematic dia-
gram. The shunt resistance is com-
posed of a number of metallic resistor
units, connected across the low tension
terminals of the testing transformer.
The minimum amount of shunt resist-
ance has been carefully determined to
prevent wave

manu f acturer
and representing
the very latest
practice in this
class of electri-
cal apparatus.
In one of the
illustrations 1is|
shown the gen-
eral appearance
of the smaller|-
testing sect, com-
prising a special
step-up trans-
former operat-|
ing on IIO oOr
220 volts A. C,,
6o-cycle circuit.| o .
This is known|. w.. = &
as the Typel|-=+ 1+ " |
TS42 set, and

distortion, from
a series of labor-
atory experi-
ments, The ter-
minals of this
resistance are
brought out
to a connection
board, in suich a
way that they
may be entirely
disconn ected
from the circuit
if desired. The
variable series
resistance is of
the compression
typ e, operated
by a hand-wheel
“|by means of
- .| which a smooth

the maximum| - :° SIS .. ..|gradual = varia-

Secondary pO“ e _- LT e, e R L e S a2 2Tl A ti0n O’f SE’COﬂd'

tential is 5,000 Courtesy American Transformer Co. aLy POFennal

volts. may readily be
A 50,000 VOLT TRANSFOKMER AND TESTING OUTFIT obtained.

The complete
equipment in-
cludes, besides the step-up transformer,
a high reading voltmeter for the second-
ary circuit, a variable resistance of the
potentiometer type for regulating the
primary applied voltage and conse-
quently the secondary potential, and a
circuit breaker and pilot lamp in the pri-
mary side.

The step-up transformer is very
ruggedly constructed and is air insu-
lated. It has a capacity of 2 KVA. con-
tinuous service and 5 KVA. for five
minutes, and can be operated at any
frequency between 50 and 125 cycles.

Noteworthy
features of this method of voltage regu-
lation are the absolutely smooth poten-
tial variation, which cannot be accom-
plished with any form of metallic re-
sistance, operated in steps by a dial
switch, and the absence of the disagree-
able characteristics which usually ac-
company liquid rheostats. v

The voltmeter provided with this out-
fit is really a low potential instrument
and is connected to a secondary coil or
winding of its own, as will be seen from
the diagram. The voltmeter coil 15
built right into the transformer and has
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a definite ratio to the high tension wind-
ing proper. Hence, when the second-
ary potential is at its highest value, the
voltmeter coil has induced in itself cue-
five-hundredth of the actual secondaiy
potential, etc. The voltmeter scale is
usually calibrated to read the actual sec-
ondary volts, which saves consi ierable
time and is very convenient and simple
in operation.

Slep up lransformar £~
Y L
. g " AC Main
ae »—
. # arcuit
Vollmaler a—
5= | — 1
™ con beard
d :;ovra‘;d-ﬂ.na
Con for TS lasling set with o- 110 volt AL spply
Fig.2 el

A small ruby pilot lamp is connccted
across the primary mains, which serves
to remind the operator that the trans-
former is excited, and it also is a simple
and positive indicator of blown fuses.
A regular type overload circuit breaker
is placed in the primary side of the set
and can readily be adjusted to open at
the instant of the break-down oi the
insulation under test, or for higher cur-
rent values if necessary, for obtaining
more of a burn at the point of break-
down in the insulation for the purpose
of identification. These transformers
are furnished in larger sizes and volt-

Courtesy American Transformer Co.
A 5,000 VOLT TESTING TRANSFORMER

ages, one standard large unit being
rated at 50 KVA, and 300,000 volts, and
some are even furnished to deliver as
high as 500,000 volts.
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The foregoing description of the 5,000
volt testing set applies in general to the
larger 50,000 volt testing outfit, also
illustrated. In the diagram are shown
the connections for this 50,000 volt set,
and it will be noted on studying them
that the centre of the high tension wind-
ing is grounded to the metallic case of
the transformer, to protect the operator
in handling the voltmeter, etc. The
voltmeter coil is also grounded to mini-
mize any leak currents which might be-
come dangerous to the operator. This
higher potential transformer is oil-insu-
lated, and is mounted on a very substan-
tial truck provided with castors, making
it easily portable about the factory.

Special electrodes are supplied with
these testing sets for determining the
ultimate dielectric strength or break-
down point of various insulators, such
as oil, etc. These electrodes are threaded
metallic rods and permit of adjustin
the spark gap very minutely. T
plain open spark gap electrodes g
fitted with a micrometer adjustment.

Y. M. C. A. RADIO CLUB OF
RACINE

Wireless enthusiasts in and around
Racine, Wis., have organized the “Y. M.
C. A. Radio Club of Racine,” with the
following officers: Milhart F. Klicpera,
president ; Leland H. Hansen, vice-presi-
dent and examining officer; Edward
Rapps, secretary-treasurer, and Harold
Jorgenson, sergeant-at-arms.

This club has been organized for the
purpose of furthering the knowledge of
radio telegraphy and telephony- in all
its members. Any person may become
a member provided he is twelve years of
age or over, and providing that he
passes the entrance examination.

KENTUCKY RADIO ASSOCIA-
TION

‘Any amateur or amateurs living in
Lexington, Ky., who operate radio ap-
paratus are asked to join the Experi-
mental Relay Club of Ohio, Indiana
and Kentucky, to make radio commu-
nication successful between the above-
named states, and we desire several resi-
dents of Lexington to join us. For fur-
ther information, address W. G. Finch,
secretary, 1214 Jackson street, Cincin-
nati, Ohio.
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The Best llluminated City in America

By Felix J. Koch

9, it isn’'t Christmas shopping time

in Denver, nor is there a conven-

tion on; neither are the citizens holding
forth an exposition, to invite any and
all, from all corners of earth, to come
and marvel, It is just any one of the

T
——

ARRANGEMENT OF ELECTIRIC LAMPS IN WALL

nights of the week of any of the fifty-
two constituting a year you may choose,
in Denver, Colorado.

Light! Of course it is light! Even
daylight, measured by those subtle units
that the scientists use, could hardly
come up to it—especially if you took
the measurements on the square or two
where the motion picture theatres are
clustered.

More than that, “Seeing Denver” by

electric light is quite as much a thing
for the tourist to do as it is to visit the
Zoo, or stop for a session in Judge Lind-
say’s Court and the like. Accordingly,
after the banquet, or long after the
theatre, the stranger within the city
gates can stroll those splendid streets,
just to see electric illumination at its
best.

_Buildings ranging from tiny motion
picture theatres to sky-scrapers are
veritably outlined by electric lights.
Towering over everything else is the
People’s Gas Building. That building
is not outlined in light—it is one livid
sheet of light, punctuated with intervals
of dark spaces that only serve to make
the illumination more pronounced. Down
on the ground floor there is a store for
the sale of devices intended to boost the
use of gas and of electricity, and few
stores 1n all the world are so absolutely
flooded with radiance at night as this.
Continue on through the illuminated
section and one finds things everywhere
as light as day. Not Eastertime in
Paris nor even Coronation Week in
London, nor a Saturday night on New

York’s “Gay White Way” is an equal
to Denver.

NIGHT VIEW OF THE PEOPLE'S GAS BUILDING

Wherever one looks, though, it seems
as though the structure of the lighting
company itself takes first place for illum-
ination. It is a ten-story building and

o e e e e

e 8K



December, 1913.

it is claimed that the thirteen thousand
lights upon its walls are illuminated
every evening, That gives some faint
idea of the amount of electric force the
Colorado capital requires nightly. In
addition there are other electric power
consuming equipments, such as electric
cars. Two hundred and fifty-seven

NIGHT SCENE OF A ROW OF MOTION PICTURE
THEATRES

miles of track are covered by 300 cars
every day. What adds to the beauty
of the whole People’s Gas Building is
the mneat arrangement for lighting.
The lights each rest in a little niche, deep
in the wall, being protected thus from
wind and weather., These niches, in
turn, punctuate a pattern which is, pri-
marily, a quadrilateral. From the cen-
ter of each side of this prolonged square
a line runs in and these lines from the
four sides then grasp an enclosed
diamond. Patterns of this sort, then,
alternate with the lower row of win-
dows on the floor just over the store-
space. :

Upper stories indulge in a simpler but
tasty pattern—a squared cross—that
repeats itself sufficiently to throw all the
space about into light and fairly dazzle
the eyes of the beholder.

AUTO DRIVER'S HANDS
WARMED ELECTRICALLY

By Frank C. PERKINS.

HE accompanying illustration

shows an unique scheme of elec-

trically warming the hands of the auto-

mobile driver in very cold weather. This

electric glove actually carries in itself

the warming element and does not de-
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pend on the blood heat of the hand to
fulfill its mission. It will undoubtedly

be hailed by the winter motorist as an-

swering a pressing need. )

There is incorporated in the lining of
this novel automobile gauntlet a very
tough and flexible electrical circuit which
terminates on the inner surface of the
forefinger in a small disk and at the
other end in a similar disk on the inner
side of the thumb.

It may be stated that the contact of
these disks with metal plates on the up-
per and under surfaces of the steering
wheel when the hand grasps the wheel
in steering, closes the circuit and allows
the current to flow through the glove lin-
ing, thus heating the resistance windings
and warming the back of the hand and
all of the fingers. ; :

It will be noted that there are metal
plates on the surface of the steering
wheel which constitute the terminals of
another circuit leading from the storage
system which lights the car. A 6-volt
battery is sufficient to furnish the warmth
desired and a current regulator admits
of three varying degrees of warmth.

It is pointed out that these electric
gloves will immecasurably add to the
comfort as well as personal .safety of the

—

ELECTRICALLY HEATED CHAUFFEUR'S GLOVES

driver in the control of his car by keep-
ing his hands from becoming numb with
cold in severe climates. :

Sending pictures by wire is nothing
new in Germany and France and now
they are talking of cabling them across
the Atlantic.
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The Nitrogen-Filled High-Efficiency Tungsten Lamp

EFORE the meeting of the Ameri-
can Institute of %lectrical Engi-
neers held in New York City, October
10, Dr. Irving Langmuir, Schenectady,
N. Y., described the development and
present status of the new nitrogen-filled
tungsten incandescent lamp, presenting
two closely related papers which Presi-
dent C. O. Mailloux in his introduction
characterized as marking an epoch in
electrical history and electrical progress.
The first paper discussed the phenom-
enon of blackening in tungsten lamps
and methods of preventing it. The
second, prepared in collaboration with
Mr. J. A. Orange, described in detail

Courtesy “Electrical World”
TWO FORMS OF NITROGEN-FILLED LAMPS

the high-efficiency tungsten lamps which
have been produced by filling the bulbs
with nitrogen vapor at about atmospheric
pressure. :

The modern tungsten lamp, as pointed
out by Dr. Irving Langmuir in the first
paper, has an absolute luminous efficiency
of but 6 to 10 per cent. based on per-
fect white-light production at o.10 watt
per candlepower, and monochromatic
yellow-green production at 0.06 watts
per candlepower. Tungsten lamps of
to-day fail not by breaking of the fila-
ment, but by reduction in light-giving
value due to blackening of the inner
globe surface. With attempts to in-
crease efficiency of lamp operation, this
blackening process has been found to be

greatly accelerated, thus heretofore
placing a limit on the consumption
efficiencies obtainable consistent with
reasonable lamp life.

Such blackening has generally been at-
tributed to disintegration of the filament
caused by traces of residual gas in the
bulb, although in the case of lamps run
at over-voltage evaporation of the fila-
ment was assigned as the cause. From
analysis of possible sources of gas
within lamp bulbs, the following gases
were found by ‘the investigators:
water vapor, carbon dioxide, carbon
monoxide, hydrogen, nitrogen and hy-
drocarbon vapors. Further tests sha
that water vapor is the only gas ' ..a
produces perceptible blackening. Its
part in this cyclic process is that of a
carrier, the water oxidizing the tungsten
and being itself reduced to atomic hydro-
gen. The tungsten oxide meanwhile be-
comes volatilized and deposits on the
glass bulb, where it is reduced by the
atomic hydrogen back to metallic hydro-
gen with the formation of water vapor
again.

But attempts to reduce the quantity
of water vapor. have resulted in failure,
so that the author’s conclusion is that
while water vapor reduces the life of
poorly exhausted lamps, it can be noth-
ing else than pure evaporation of the
filament at high temperature, which pro-
duces blackening in the case of well-ex-
hausted bulbs. To prevent such black-
ening, due to evaporation, two methods
are available; (1) to reduce the rate of
evaporation by introducing into the bulb
at atmospheric pressures such gases as
nitrogen and mercury vapor, and (2) to
change the location of the deposits by
means of convection currents in gases
inside the bulb, so that the glass opposite
the filament will not darken. At atmos-
pheric pressure this localized darkening
effect- of the convection currents in the
gas becomes very striking, the globe on
a level with the filament remaining per-
fectly clear, while a dark deposit gradu-
ally forms on the parts directly above
the filament. Thus the introduction of
an inert gas into the bulb at atmospheric
pressure not only decreases the rate of

(Continued on page 1000)
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The Electrical Power Losses Occurring in Radio-Tele-

graphic Sets, Their Determination and Prevention
By Julius Weinberger
PART II

THE REcCEIVING SET:

‘Having considered the power losses
that may take place in a sending set, we
turn to those that may occur in a receiv-
ing set. In the latter case the conserva-
tion of the received power is all the more
important, as this is very small and very
easily wasted. . Good connections and

Detaector circuit
Figs

low resistance of wiring are of prime
importance, while losses through brush
discharge and high voltage leakage are
non-existent and hence do not have to
be provided for. On the other hand, in-
duction losses through “dead end” effects
and induction in neighboring conductors
(especially in “portable” sets) may
cause a high degree of inefficiency;
while, lastly, the kind of antenna used
for receiving purposes (whether strongly
radiative or the contrary) becomes a
large factor in.the set’s efficiency.

We will take, as our typical receiv-
ing set, that shown in Fig. 3, and con-
sider the apparatus from left to right.

(1.) ANTENNA:

That a good sending antenna is often
a poor receiving antenna may have been
noticed by some of my readers, though
the reason is probably unknown to them.
Any antenna radiates energy to a great-
er or less degree. This energy may be
put into it by a sending set, or by an
electric wave (sent out from some other
set) striking it—that is, the antenna be-
ing used in the former case for sending
and in the latter for receiving. This en-
ergy is to be dissipated in some way and
we have two ways of satisfactorily doing
it:
- (1) We may dissipate it as radiated
power, as we endeavor to do purely in
sending, or,

(2) We may use it up in a coupled
circuit, for example, to create a tele-
phonic sound, as we try to do purely in
receiving.

It will be noted that we state that the
energy is to be used purely in some par-
ticular way. But a vibrating antenna
tends to do both these things at once.
Since the degree to which an antenna
radiates can be controlled, and since we
desire an antenna for reception which

" transfers as much as possible of the re-

ceived energy over into a detector cir-
cuit, we must possess an antenna which
radiates very little.

Such an antenna would be one of low
vertical height and long horizontal length
(i. e, of large end capacity). It is there-
fore recommended, for those who pos-
sess only receiving sets, that they do not
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try to build high antennae (i. e., 50 to
150 feet) with short horizontal lengths,
but rather use low antennae (i. e., 20-50
feet) with long horizontal parts. Other
advantages of long, low antennae for re-
ception are that they intercept more
wave front of the incoming wave (there-
by being able to draw more energy) and
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that practically most of the long dis-
tance reception is done on those waves
which are near the earth’s surface.

If the same antenna is used for both
sending and receiving the amateur will
have to choose between a good sending
(strongly radiative) antenna and a good
receiving (weakly radiative) antenna.
Both cannot efficiently be combined into
one.

For this reason, the modern practice

40 turos
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of building long distance stations- con-
sists in building the receiving and send-
ing stations separately and a consider-
able distance apart. Each branch of the
station has its own antenna and this is
especially designed for the particular use
it is put to. In this way a strongly radi-
ative antenna may be used at the send-
ing end, while a maximum efficiency of
transmission is secured by the use of a
receiving antenna of low radiative pow-
er. By properly placing the two an-
tenna with respect to one another and
using directional types (such as the in-
verted L) interference is avoided.

In conjunction with a poorly radiative
antenna for receiving purposes there ex-
ists another requirement obtained theo-
retically by Rudenberg; he states that
for the maximum efficiency of a receiv-
ing set to exist, the amount of energy
used up in the detector circuit shall be
equal to that reradiated by the antenna.
Now, our energy consumption in the de-
tector circuit depends upon

(1) Detector resistance

(2) Coupling of detector circuit to an-
tenna circuit.

Thus, to vary the energy consumption
it is necessary for us to vary our de-
tector resistance and ‘our coupling for
every incoming message. The former
may be done by an adjustable contact

on a very low resistance crystal (or by
the use of an audion under variable con-
ditions) and by the use of a loose
coupled set.

Vol. 6. No. o.

(2) TuNING OR CoupLiNG CorLs:

_In ord.mary amateur sets the coupling
coils which connect the 'detector and an-
tenna circuits are usually a source of
considerable loss of power due to poor
basic design or faulty construction. First
of all, #o sliding contacts should be used.
They are of high resistance, gather dirt,
and cause short circuits between turns
by grinding metal dust into the inter-
stices. If the reader desires to tune by
varying the inductance of the primary of
his coupling coils, it is far better to ob-
tain this variation by the use of » wari-
ometer, preferably of the Rende®i type.
It is best of all, however, to tune by
means of a variable condenser, shunting
around the coupling coil primary f{or

long waves and in series w* i it for short
waves, as shown in Fig. 1 keeping the
number of turns of wire ‘in the coils
quite low (30 in the primary and about
60 on the secondary coil will suffice).
Coils should not be cut upon ‘nio sec-
tions and taps taken to a rotary switch,
for the purpose of varying inductance.
This very common practice is a sure
method for incurring “dead end” lo:
with a considerable weakening of the in-
coming energy. In considering the
“sending set” I showed how induction
takes place between parts of the set and
neighboring metal objects. In a sectioned
coil we have the same state of affairs—
a part of the coil in use, and the rest of
the coil (the “dead end”) immediately
beside this part. Induction takes place
easily in the unused part (especially if
by reason of its distributed capacity its

Logding cf.:}-"?mary
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natural wave length may be somewhere
near that of the incoming wave) and all
the energy used up by it is lost to the de-
tector. Hence, for a stepwise -variation
of inductance wind your coils on sepa-
rate short tubes or in flat spirals, mak-
ing up a number of units of equal siz€
and turns. Place connecting clips on
each unit and when more inductance 15
desired than you have on a single unit

4.A
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place one in back of another and snap
the connecting clips in place. Such units
shotad be used in conjunction with a
,vis  »le condenser in the connection
she .a in Fig. 4. Their size and num-
be of turns are arbitrary, but a good
W ap my opinion, would be that shown
in - .g. 5.
..:condly, what was previously said
the sending set on high frequency re-
sistance holds also for the receiving set.
W ning here should be of stranded lamp
or telephone cord and it is recommended
wtat all inductances be wound with such
“he form in which the latter are
suld preferably be of the “flat
tyoe. - This is much simpler in

S e

constr'* “‘nn and far more compact than
{io4 atue sl form, It requires 1o

¢ v d work on the lathe, the
windw - © .re is not nearly as trouble-

some as w:uiding the cylinders, and if

. =% -rre is used, as it should be, it
. 2nd easy to handle.

It is therefore recommended that for
an efficient receiving set the coupling
coils consist of two flat spirals of a fixed
aumber of turns each (and these com-
paiatively few), shunted by variable
condensers on the primary and second-
" ary sides for tuning purposes, as indi-
cated- in Fig. 4; that for loading to high-
er wave lengths than the single coils are
built for, additional units of inductance
be provided, supplied with connecting
clips, and placed behind the primary and
secondary of the coupler as required.
A diagram of such an arrangement is

jm
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given in Fig. 6. To wind the flat spirals
I suggest this method : Upon the board on
which the coil is to be wound nail, tem-
porarily, a piece of round wood to use as
a center around which to wind the coil.
Have a pot of hot paraffin ready, and
start winding the wire as a flat spiral
around the center piece. As every few
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turns are wound, each turn lying up
against the next, fix them by soaking in
paraffin. When through winding, re-
move the wooden center piece and give
the whole coil a final coat of paraffin.
Lastly, a word about direct coupled
sets (for example, that shown in Fig. 7) :
It will be remembered that in discussing
the “Sending Set” it was shown how
“back action” took place when two cir-
cuits are coupled too closely. The same

e ST J“\\\‘%‘I
Fic.8

* takes place in a direct coupled receiving.

set, between antenna and detector cir-
cuits, and losses therefore occur. Hence
a loose coupled set should always be used
for highest efficiency. :

(3) CONDENSERS:

The losses that take place in any con-
denser are chiefly those that occur under
a high voltage stress. In a receiving set
we have very low voltages and hence
our condensers are usually quite efficient.
There are a few considerations, how-
ever, that must be thought of. First,
the condensers should be moisture and
dust-proof or else they will short circuit.
Second, they should be kept away from
the field of the tuning inductances to
avoid losses by induction. Thirdly, the
dielectrics used should preferably be
those having little hysteresis loss, as in
some dielectrics this loss does not de-
pend on the stress under which the di-
electric is placed, but is always constant.
Dielectrics of low hysteresis loss are
mentioned under “Condensers” in the
article on the “Sending Set” ; where pos-
sible, however, air condensers should be
used.

(4) DETECTORS:

The detector is, of course, the great
energy consuming, and usually energy
wasting, device of the receiving set; and,
in using crystal rectifiers this is hardly
avoidable. The average crystal has usu-
ally a resistance of at least several hun-
dred ohms and this causes waste of pow-
er through heating. If the audion or
heterodyne arrangement is used as a rec-
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tifier (although strictly speaking the lat-
ter is not a rectifier), conditions are
greatly changed and amplification in-
stead of loss of received energy is the
result. These types are to be strongly
recommended therefore, but if the read-
er prefers to use crystal, I wish to men-
tion a few things regarding their efficient
use.
First, all detector stands should pos-
sess sharply pointed and finely adjust-
. able (by means of a fine screw thread)
contact points. By experience and theory
this sort of contact, rather than large
and coarsely adjustable ones, has been
found most efficient. A drawing of
such a detector stand, lately built by the
writer and giving very good results, is
shown in Fig. 8. Tt will be noted that
~ shaft A4 slides in and out of a hole in
. stand B, and may be fastened by -the

t
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clamp C. Thus a rough adjustment is
obtained by this means, and then a fine
adjustment by means of the screw thread
and spring device at D. The contact
wire is fastened to a plug, E, and D ends
in a plug at F which bears against E.
The reason the wire and adjusting screw
are thus made separate is that the wire
shall not turn as the screw is turned but
shall continue its motion in a straight
line. One is enabled to reach every
point on the crystal by putting this in a
cup, G, which has attached to it a
threaded shaft H on which runs a clamp-
ing nut, /; the shaft H goes through a
slot about 4" long in the stand, J. Thus,
the crystal cup may be rotated, slid up
and down in the vertical slot, and
clamped where desired. The whole is of
solid brass. By varying the adjustment
of the point for every incoming message
it will be found that there is a point for
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each message at which it “comes in”
best; the set is then operating as effi. |
ciently as it can with that sort of de-
tector. i

Second, different sorts of crystals vary |
immensely in resistance. To obtain at |
little loss as possible, low resistance crys |
tals should be used, in so far as the-.l
are otherwise good in rectifying quai-|
ties. Amateurs should therefore have
an assortment of different kinds o «zys-|
tals which they should try out in the de-
tector stand of Fig. 8 (fastening the |
crystals in the cup temporarily with mer-
cury-copper amalgam), with a buzzer
tester attached to the primary of the,
coupling coils, and with loose coupling |

of the detector circuit to the antenna (to
prevent overloading the detector). Those
giving the best sound in the phones for
constant coupling, buzzer current amt
best possible contact point adjustment
should of course be used. It is undesir=
able to measure the resistance of a crys-
tal with direct current on a Wheatstone
bridge, as the high frequency resistance€
may be very different. However, as pres
viously stated, far more efficiency is ob-
tained by the use of an audion, Fleming
valve or heterodyne; crystals may be
used for temporary work, but are cer-
tainly undesirable in comparison with
these, :

(5) TELEPHONES:

The factors of efficiency in receiving
telephones are chiefly the following:

(a) Dust or dampness gets inside the
cases and short-circuits some of the
windings. There are consequently- a
smaller number of active turns on the
pole pieces and the tone is weakened.
To prevent this, the phones should be
wound with damp-proof insulated wire
and the windings securely covered.

(b) Diaphragms: The diaphragm of
a telephone receiver should satisfy the
following requirements: '

(1) It should be placed as close as
possible to the pole pieces, to keep mag-
netic leakage low; however, space for
vibration must of course be allowed.

(2) It should be as light as is con-
sistent with sturdy construction. Fac-
tors which increase weight without 1;1]-
creasing efficiency, such as heavy epamlda
should be discarded. The magnetic fi€ ;
in a telephone is quite weak, and
lighter a diaphragm is, the greater W

B
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be the amplitude of its vibration; con-
sequently, the louder the tone. Also, the
smaller the diameter of the diaphragm,
the more easily will it move.

(3) It may be known to some of my
readers that every object possesses what
is ¢alled a “natural period of vibration.”
This is the number of times per second
Jdic object will vibrate if struck a blow.

“ww, if a force acts upon it which
sirikes it the same number of times per
second as is the natural period of the
object, it will vibrate to a much greater
extent than if the period of the force
were something else. Now, a diaphragm
vibrates in response to an external force

(the pulsating magnetic field in the

phones) ; if the natural period of the
diaphragm is the same as that of the
magnetic field the resulting amplitiide of
vibration will be much greater than it
ordinarily would be. The practical ap-
plication of this is as follows: If you
are receiving a message which is sent on
a 500-cycle spark set (which gives a tone
of 1,000 sparks per second) and your
diapiiragm has a natural period of about
1,000 per second, you will get a much
louder tone in the phones than you would
with another diaphragm. Now, you may
test out various diaphragms in your pos-
session, selecting the one for use in your
phones which has a natural period cor-
responding to the spark tone of the ma-
jority of the stations in your neighbor-
hood, or those you customarily receive
from. The testing may be done by using
a ‘“‘string” buzzer with an adjustable
contact, for supplying the various tones,
which is connected to the primary of the
coupling coils as a testing buzzer usually
is; various diaphragms being then in-
serted in the phones and the one giving
the loudest response for any given tone
of the buzzer is selected for permanent
use. The frequency of the buzzer tone
may be obtained by comparison with a
note on a piano. Here “middle C” has
a frequency of 256 per second, “high C”
has 512, the C one octave above “high

C” has 1,024 and so on, each octave -

doubling the frequency.

(c) Sensitivity: The sensitivity of a
telephone receiver is the smallest current
which will give an audible response
when passed through it. Two different
receivers may have their sensitivities
compared as follows: Connect a test-
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ing buzzer to the set as usual and start
it going. Now loosen the coupling be-
tween primary and secondary on the
loose coupler until the sound in the
phones just disappears. Keeping every-
thing the same, connect the phones to be
compared to the ones just used in their
place and vary the coupling again until
the sound just disappears. If the cou-
pling is now looser than it was previous-
ly the second set of phones is more sen-
sitive than the first set. If the coupling
is closer the phones are less sensitive.
To actually measure the sensitivity re-
quires laboratory apparatus not usually
possessed by the amateur. But the above
method of comparison is sufficient for
the purpose of finding out whether one
set of phones is any better than another.

(6) SeeciaL Torics:

(A4) Connections: Nowhere is good
contact and low resistance of connections

Variomater

EC.

PH
é Fig.10 ME|

more important than Th a wireless re-
ceiving set, and nowhere is it a more fre-
quent source of energy loss. IHence con-
nections should all be of stranded wire,
and, in permanent “hook-ups”, prefer-
ably soldered. Switch contacts should
be good, especially in button switches,
and kept free from oxide and dust. No
steel or iron should be permitted in any
part of the set (not even steel screws)
to avoid hysteresis losses. Also, no
nickel plating should be done, since
nickel is somewhat magnetic; and as
high frequency currents travel on the
surface, hysteresis losses will occur. If
plating is desired, the modern commer-
cial practice is to use silver plating—
which is not so expensive as might be
imagined.

(B) “Portable” Sets: Many amateurs
today build their sets in the so-called
“portable” form; that is, all the appa-
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ratus is usually crowded together in a
small box. Such sets are frequently
constructed with more regard to mechan-
ical compactness than electrical efficien-
cy. For example, wires connecting en-
tirely separate and distinct parts of the
set are bunched together; the result is
considerable loss through induction. The
fact that otherwise efficient apparatus
may be rendered very inefficient by such
construction is shown by the fact that
one of the standard receiving sets of a
prominent wireless company that was
very beautifully designed theoretically
was nearly a failure through extreme
induction losses in the mass of wiring
within the case of the set.

Hence, if you wish a portable set, re-
duce your apparatus first to its simplest
form of connection; keep your interior
connections wide apart; do not crowd
any more than you can help; build your
tuning coils in flat spiral forms for com-
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pactness; tune with a variable condenser
as shown in Fig. 4; or else use a vari-
ometer connected as a direct-coupled set
(although this entails “back action”
losses).

(C) “Shielding” of Antennae: By
this is meant the structures surrounding
the antenna which tend to absorb ener-
gy from the electric waves, as do all
metal bodies. I mentioned previously the
desirability of using a low antenna for
receiving purposes; but this holds only
for the case in which no absorbing struc-
tures surround the antenna. In the city,
antennae should in general be swung
above the nearby buildings.

(D) Reduction of Interference: Last-
ly for the benefit of those readers who

LECTRICS Vol. 6.. No, 0.
(1) Marconi has advocated the form
of circuit shown in Fig, 9. The distri-
bution of voltage in an antenna so con-
nected is shown by the dotted line. The
inductance L, has a slider on it which
is connected directly to the ground at
the nodal point of voltage distribution,
P. The receiving set is coupled to L,
as usual, and the operation of the ar-
rangement is as follows: :
When an incoming wave to which the
antenna is tuned sets it oscillating, no
current flows through the path PA since
no potential exists at P. If, however,
static acts upon the antenna (unless it 1S
in the form of a shock excitation) the
current produced flows directly to
ground through PAE, on account of the
lower impedance of this path, and does
not affect the receiving set. The same€
holds for oscillations of wave lengths
other than that to which the antenna 1S
tuned, which will not have a node at P-
(2) Fessenden’s “interference pre—
venter” is shown in Fig. 10. The cur-—
rents induced in the aerial, from any
cause, have two possible paths—through
A or B—to earth; one path is tuned tO
the wave which it is desired to receive,
while other waves or static discharges,
out of tune with either path, will divide
equally between them and produce no
effect on the untuned detector circuit
(since the currents induced in the two
paths of this circuit annul each other).
(3) Use of “weeding out” circuits :
This consists simply of the introduction
of one or more tuned circuits between
the antenna and detector circuits, which
will serve to weed out undesirable oscil-
lations and allow only the ones to which
they are tuned to go through. The ar-
rangement is shown in Fig. 11. The use
of such circuits has been found to be
quite a satisfactory way of getting rid of
interference and they are employed by
most commercial companies.

e . i

SUMMARY.
The typical amateur wireless station

are somewhat advanced in the study of
radio-communication there are given be-
low a few of the methods which have
been successfully applied in commercial
practice for the purpose of reducing in-
terference, by static or otherwise, since

this is a source of inconvenience and in-
efficiency, ,

has been divided into its component
parts and the apparatus used in each
part taken up. The losses occurring in
the various apparata have been indicated
and methods for their reduction or pre-
vention shown.

ore: I wish to acknuwled.e my indebtedness 0
the “Proceedings of the In.r.gtitute of Radio Elﬂ:'n
neers”, Vol I, Nos. 1, 2 and 8, for material a
the preparation of these articles.—AUTHOR.
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Recent Electrical Patents

HE wireless transmission of pic-
tures, handwriting, etc., is the ob-

ject of Francesco De Bernochi, of Turin,
Italy, as set forth in Patent No. 1,069,535,
Fig. 1, being a diagrammatic represen-
tation of the sending apparatus, and Fig.
2, a similar view of the receiving appa-
ratus. The image 1, to be transmitted,
is traced by means of insulating ink
either on the metallic drum 2, or upon
a metallic sheet wrapped around the
drum and in contact therewith. The
drum is integral with the threaded shaft
3, mounted in a bracket 4, said drum
consequently hayving helical motion when
the shaft 3 is turned in the direction of
the arrow by pulley 5. The contact mem-

ber is a metallic roller 6, at the end of a
flat spring 7, which urges the roller 6
against the surface of the drum 2. A
local electric circuit containing, in series,
a source of current 8, and a magnet 9,

terminates respectively at terminals 7’ and
4'. The arrangement for generating the
electric waves “for transmission is com-
posed of a transformer 10, in the pri-

™M.E]

mary circuit of which are a source of
current 11 and an interrupter 12, while
secondary circuit thereof contains the
oscillator 13, one of the ends of which
is connected to the antenna 14 and the
other is grounded through an armature
9’ of the electromagnet 9, said armature
contacting, when the magnet 9 is ener-
giﬁzed, with the contact 15 grounded at
16.

The receiving station is composed of
the antenna 18, grounded at 19, through
a wave detector 20, to the terminals of
which is connected, in derivation, the lo-
cal circuit containing a source of current
21, and the electromagnet 22, the arma-
ture 22', of which contacts in its posi-
tions of rest and of working, respective-
ly, against the contacts 23, 24, connected
to the switch points 25, 26. These points
may be connected to the contact 28, by
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the switch 27. The reproducing mech-
anism is composed of an electro-
magnet 29, connected in series with
the course of current 30, the con-
tact 28 and the armature 22'. The
electromagnet 29, when excited, acts
upon an armature 3I on a lever 32 piv-
oted at 33 in a bracket 37. This lever
is provided at its back with a spring 34,
which urges the screw stop 35 against a
projection 36, on the bracket 37. The
said lever 32, is fitted at its front with
a reproducing roller 38, in contact with
an inking cylinder 39, also mounted on
lever 32. When the oscillating lever 32,
is down under the action of the electro-
magnet 29, the roller 38, contacts with a
sheet of paper, held on the drum 4o.
This drum 40 is with the threaded shaft
41 mounted in the bracket 42, and re-
ceives, through the pulley 43, 2 move-
ment which is synchronous with the
drum 2, Fig. 1.

MAGAZINE for electrically heat-

ing water, air or other medium,

is set forth in Patent No. 1,069,049 is-
sued to Chas. I. F, Hassler, of Stock-
holm, Sweden, the accompanying dia-
gram showing the essential features, in
which the heat storage magazine is des-
ignated by 1, whole 2 indicates the heat
delivered body, and 3, 4, 5 and 6, repre-
sent the system of closed tubes and 8, 9
L, #
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and ro indicates the regulating elements.
If rapid heating is desired, the valves
8 and 10 are opened while the valve g is
closed so as to close the passage to the
heat magazines entirely or partly, where-

" by more or less of the air coming from
the electrical element 7 is compelled to
pass through the valves 10 and 8 to the
radiator of sheet metal or to any other
heat radiating surface 2 which then radi-
ates the heat into the locality to be heat-
ed. The air after having dispensed its
heat returns through the conduit 5 to the

element 7 where it is reheated, and from sisting of a plurality of

Vol. 6. No. o,

there it ascends through the conduit 1r

and repeats its above described circula-

tion. If, however, the heat generated by

the electrical current is to be stored, the
valve 8 is closed and the valve 9 opened,

so that the current of heated air circu-
lates through the conduit 4 into the mag-
azine 1 and then back to the element 7 |
through conduit 6, thereby heating 'the
heat-storing mass in the magazine.
When the circuit is then interrupted and

it is intended to deliver heat from the
magazine, the valve 8 is opened. to, such

an extent that warm currents of air are
allowed to pass and deliver their heat to
the radiator 2, whereafter they return to
the magazine in order to be reheated. |
By adjusting the valves 8 and 9, succes= =
sively and in a suitable manner the tran-
sition from the heating of the chambers

to the storing is effected uniformly and
slowly.

i"I‘HE object of Alexis Le Blanc, of
New York, N. Y, set forth in his
Patent No. 1,069,700, is to obtain rapid
and powerful vibrations of the core of a
reciprocatory motor tool by combining a
number of short isolated solenoids with
a corresponding number of isolated core
pieces and energizing all the solenoids at
once. By the term isolated is meant the
segregation of the magnetic fields of the
individual solenoids by air spaces and the
interposition of plates of non-magnetic
material. Furthermore, the respective
core pieces are separated by pieces of
non-magnetic metal, thereby providing a
short isolated core for each solenoid.
The short length individual solenoids can
be rapidly magnetized and demagnetized,
and by combining the effect of a plural-
ity of such soleoids, it will be readily
understood that the power exerted by
the vibrating compound core will be mul-
tiplied and the rapidity of vibration will
depend only upon the length of time
required to magnetize one of the sole-
noids, and since all are magnetized at
once, the resulting blow given by the
compound plunger core will depend upon
the number of solenoids used. The fig-
ure showing a sectional elevation of a
» . ed on this
riveting hammer construct ) 4
principle renders descriptive detaé]l u:n
necessary. The patent claims broadly

ic reciprocating motor, con®
electromagnetic recip ating ey 5o

>
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lated axially aligned solenoids, a plu-
rality of magnetically isolated, axially
aligned cores within said solenoids,
means for simultaneously energizing said
solenoids to cause a simultaneous move-
ment of said cores in one direction and

spring mechanism for reversing said
movement. There are also numerous
other claims to specific details of con-
struction.

HE accompanying drawing is a dia-

grammatic representation of an im-
provement of the type of lightning-ar-
rester in which horn-shaped terminals
are used, and is the invention of Alexan-
der J. Wurts, of Pittsburgh, Pa., as-
signor of the Patent No. 1,069,310 to
Westinghouse Electric and Manufactur-
ing Company. The distributing conduct-
ors I and 2 are supplied with electrical
energy from any source, as a generator
3, and a protective circuit 4 for the main
circuit comprises a lightning arrester, 5,
that is connected between conductor 2
and the ground 6. The lightning ar-
rester 5, comprises a pair of horn-shaped
terminal pieces 7 and 8, arranged so that

o
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corresponding ends 9 and 10 thereof are
adjacent to each other with a narrow air
space 11, between them, and so that the
remaining portions 12 and 13 diverge.
The terminals are composed of conduct-
ing material not readily decomposed
upon the occurrence of arcs. Exten-
sions 14 and 15 for the terminal pieces 7
and 8 comprise two sets of conducting
pieces 16, separated from each other by
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air spaces 17 and are otherwise insulated
from each other. If the main circuit be-
comes charged by lightning or otherwise
a discharge will occur between the ends
9 and 10 of terminals 7 and 8, and if an
arc is produced, it will travel from the
ends 9 and 10 of the terminals 7 and 8
toward the opposite ends and will con-
tinue to travel toward the outer ends of
the extensions 14 and 15 until it becomes
so attenuated that it breaks. The air
spaces between the conducting pieces 15
serve to increase the resistance of the
discharge circuit very rapidly, and final
rupture of the arc will occur in most
cases before surging of the static charge
in the main circuit has been afforded op-
portunity to cause undue strains upon
the insulation.

HE object of the invention inclosed

in the accompanying illustration

and set forth in Patent No. 1,068,643
issued to William S. Franklin, of South

s fimargy

Jeconda ry

ME

Bethlehem, Pa., is to attain the heating
of materials by means which render un-
necessary the employment of carbon or
metal electrodes, or, indeed, the use of
any electrodes in direct contact with the
material to be heated. Advantage is
taken of the fact that refractory linings
of clay, sand, or magnesia of iron or
metal-bound ladles or pots used in smelt-
ing operations become fairly good elec-
trical conductors at the temperatures
which ordinarily exist in the use of such
ladles or pots, it being possible to have
a very considerable volume of current
pass from the lining to the pot or melt,
or vice versa, without generating an ex-
cessive amount of heat in the lining.
Satisfactory results, however, cannot
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however, cannot readily be secured by ous or intermittent use, and in some in-

passing the current through so large a

body or mass as constitutes the ordinary than many of the electrolytes ustally |

melt,"and therefore the body or quantity
of the melt is reduced in proportion to
the volume of current, so that the tem-
perature may be raised to the desired
"degree. One way of doing this is to
employ two pots or ladles that, respec-
tively, are the terminals of the circuit,
the conductors, of course, being connect-
ed to the metal exterior of the pots or
ladles, and to pour from one ladle to the
other, thereby securing a constricted
stream through which the current passes,
and by reason of which heat is generated.
The size of the stream or jet from one
pot to the other may be regulated at will
by pouring more or less rapidly from
one pot to the other. The material to be
heated may be delivered in a melted
form into the pot from which it is to be
poured, or a suitable melted slag, raised
to any desired high temperature, may be
* placed in the pot, and the material to be
heated may be introduced into this slag

with which it will flow from one pot to
the other.

ATENT No. 1,074,231 issued to
James E. 1. Zimmerman, adminis-

* trator of Clarence I. Zimmerman, late of
Niagara Falls, N. Y., concerns the em-
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stances allow much higher voltage limits |
employed. The accompanying drawing |
illustrates an electrolytic cell, at least i
one of the electrodes of which consists |
of aluminum. The electrolytes comprise
as essentials the aqueous sqltltlons _of \
ortho, meta and pyroboric acids, having |
the formulae B(OH);, BO(OH), B, Oy
(OH),, and their respective alkali and
ammonium salts, for example, borax,
sodium, pyro-borate, Na, B, O;, either
alone or in combination. The presence
of glycerin has also been found advan-
tageous in reducing corrosion of the elec-
trode, particularly where the air and the
electrolyte are in contact. The acid radi-
cal of the dissolved substance 1n !;he !
electrolyte must be capable of forming
the film when the cell is in operation-
The formation of the film will not 0C
cur unless certain portions of it are de-
stroyed by corrosion or puncturing. The
film grows to, or is maintained at a defi-
nite thickness, dependent upon the na-
ture of the electrolyte and the pressure
at the cell terminals. Abnormal growth

is prevented by its own insulating prop—
erties,

HE accompanying drawing shows
T diagrammatically a dynamo elec-
tric machine according to the invention
of Abner Hill, of Warminster, England,
as set forth in Patent No. 1,071,920, the
machine being of the auxiliary brush
type and designed to give approximately
constant current over a large range of

speed. By way of example a two-pole
dynamo is shown having a ring armature
A driven in the direction indicated by

the arrow @ and field magnets B having
pole pieces B. The main or ordinary
brushes are indicated at C and C' and
are set in the ordinary or neutral posi-.
tion. The main brush C is connected
through an external resistance E to an
auxiliary brush D which is in advance

S S of the main brush by about go, and
e the main brush C’ is similarly connected
through an external resistance E to 2
second auxiliary brush D'. The amougf
of the resistance E will vary in accora:
ployment in electrolytic condensers of ance with the general design of tll)le l::p-
the well-known aluminum condenser chine and it may be divided and be nfarl-
type, of a class of electrolytes which af- able of adjustment in any kﬂo“"éxcite
ford a reliable operation during continu- ner. The field magnets B are
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Contains an oxyacid of boron,
a borate and g¢lycerine.
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by shunt coils F connected across the
main brushes C, C'. As C is the nega-
tive and C’ the positive brush, the cur-
rent in the resistance connecting the
main brush C’ with the auxiliary brush

i 1 . SR

D’ will, when the machine is running on
open circuit, flow from C' to D’ and, in
the resistance connecting the other pair
of brushes, will flow from D to C. The
effect of these currents, which of course,
also flow in the armature coils between
D’ and C, and C and D, is to strengthen
the main field.

N cold weather, great trouble is ex-
perienced at times by owners of au-
tomobiles because of the water freezing
in the radiator and to avoid this it is
necessary to build a fire in the garage
so as to have a temperature sufficiently
high to avoid freezing difficulty. Wil-
liam Galliger, of St. Louis, Mo., pro-
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poses in his Patent No. 1,072,505 to ob-
viate this difficulty by a casing inserted
in the lower portion of the water con-
taining chamber of the radiator in which
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casing is arranged one or more electrical
heating units, the outer end of the cas-
ing being closed by an insulation socket
with which co-operates an ordinary in-
sulated plug connected by wires to the
usual lamp socket of an electric circuit.
In the drawings 1 indicates the radiator
of an automobile, 3 indicates an insula-
tion plug having suitable links 4 therein
in which are located terminals 5 of the
wires which lead to the heating coil or
coils 6. 7 indicates a plug of insulation
material and having the terminal pins 8

e P i i i P P

to which the wires 9 from an electric
circuit are connected. These K wires 9
may lead from a plug arranged in an or-
dinary lamp socket.

MAGNETICALLY operated ap-
paratus for conveying concrete
aggregates from a hopper in continuous
batches is the subject of Patent No. I,-
071,847 issued to Wylie G. Wilson, of
Elizabeth, N. J. The conveyor casing
is made of two halves with perforated
lugs « clamped tightly together by bolts
9. This casing is formed with an upper
hopper portion 2, with an annular cylin-
drical chamber 3 with which the lower
end of the hopper communicates. 5 is a
rotatable shaft on which is fixed a series
of magnets adapted to be rotated within
the central space of the casing. The
chamber 3, contains an endless conveyor
comprised of a ring 7 on which at in-
tervals are fixed disk pistons 8 of a
diameter to cause them to fit snugly in
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the annular and cylindrical chamber 3.
The ring 7 also carries at intervals suit-
able soft iron pieces 9, fixed directly
against the sides of the disk pistons 8.
When shaft 5 is rotated in the direction
of the arrow the ring 7 with ‘the
pistons 8 and soft iron pieces 9
will be moved in that direction in con-

sequence of the pull exerted by the mag-
nets on the soft iron pieces; consequent-
ly material supplied to hopper 2 will fall
into the spaces between the disk pistons
in batches and be carried from the bot-
tom of the hopper around within the
chamber 3. The casing is provided with
a vent z adjacent to that side of the hop-
per which is approached by the traveling
disks so that if there be any compressed
air or other fluid in the moving pockets,
the same will escape through the vent
before it reaches the bottom of the hop-
-per where, if it were suddenly released,

it would tend to blow the material up-
wardly or out of the hopper or other
source of supply to the conveyor cham-
ber 3. The casing is provided with op-
posite ports I and O at its lower por-
tion, and when a space between two ad-
jacent piston disks is brought between
these ports I and O the material therein
may be expelled from the casing by any

fluid current under syjtable pressure en-
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tering one of the ports and blowing
transversely through the carrier cham-
ber 3 and passing out of the other port.

HAT is claimed as a new method
of transforming electrical ener-
gy into light by heating a refractory
body to incandescence through the medi-
um of electrical energy passed through
an attenuated vaporous medium, 1s set
forth in Patent No. 1,074,303, issued to
Ezechiel Weintraub, of Schenectady, N.
Y. A transparent evacuated envelope I
has a relatively large condensing cham-
ber 2. An electrode 4 is connected to

iz

the lead wire 3. The envelope is pro-
vided with a second electrode 5§ con-
nected, with a second leading-in con-
ductor 6. The external circuits may con-
sist of a conductor 7 connecting elec-
trode 4 with one side of an electrical
circuit, say the positive side of a direct
current source and a similar conductor 8
for the other electrode of the device. A
switch 9 and resistance 10 are connected
in parallel with the device for use dur-
ing the starting operation. A regctanlr’:e
I1 may be connected in series with tb:
conductor 7, and a resistance I2 may 3
connected in series with conductor =
The additional element COﬂsm';tmIg .
gist of the invention is the tU fa ge 3
constricted diameter, say for mStancH =

A
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porcelain tube with a bore ranging in
diameter from %4 inch down to 1/64 inch
or even less, the operation of the device
being as follows: An electromotive
force of several hundred volts is im-
pressed across conductors 7 and 8, but
no current flows between anodes 4 and
5 because of the non-conductive space
which separates them. Switch 9 is then
closed to store energy in reactance 11;
it is subsequently opened to cause that
reactance to discharge its energy at high
potential between electrodes 4 and 5.
This discharge will take place through
the bore of the porcelain tube to the
small electrode surface exposed within
the cup 16 at the lower end of the tube.
This discharge of energy serves to estab-
lish a conductive path between electrodes
4 and 5, and through this path a direct
current is maintained by the voltage on
conductors 7 and 8. Under the condi-
tions above set forth the current is in
reality carried by a mercury arc inclosed
by the porcelain tube 13. If the tube
has a small bore the arc will be of a very
small cross-section and of relatively high
voltage. The current may be small, say
in the neighborhood of a fraction of an
ampere. From the above description it
will be understood that the inclosed tube
13 may be raised to incandescence even
though it is initially non-conductive,
solely by heating action of current
passed through the vaporous or gaseous
medium in proximity to the material to
be heated.

YNAMO electric machines con-
structed in accordance with Pat-

ent No. 1,073,201, can be used as gen-
erators, because upon excitation through
a determined magnetic field an electro-
motive force must in all cases arise at
the rotating armature, and this electro-
motive force, quite independently of the
number of revolutions of the rotor, is
equal in phase and periodicity with the
magnetic field. Let the primary and
secondary windings (hereinafter called
P and S) of an alternating current trans-
former, be arranged in the manner illus-
trated in the accompanying diagrammat-
ic drawing, ¢. ., as separate bi-polar ring
windings disposed in such a way that S
can move independently of P, while the
points of connection of the primary
winding to the source and the points
between which the secondary winding is
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short-circuited, and therefore the mag-
netic poles of P and S are maintained
on the line »# » (constituting the work-
ing axis), which can be easily attained
by providing the winding S with a seg-
mental commutator and short-circuiting
the brushes situated on line # . If now
there be added to the windings P and S
a magnetizing winding (hereinafter
called M) so arranged that the current
in it produces a magnetic field having
the axis y y at right angles to the axis
of the field of windings P and S, and if
the current supplied to the winding M
corresponds as mnearly as possible in
phase to the currents in P and S; then
a torque is produced which is propor-
tional to the field of winding M, to the
ampere turns of the rotor S, and to the
cosine of the angle of displacement of
phase between these last magnitudes.

Upon rotation of the rotor in the field
having the axis y y, . e, the field of
winding M, there is generated a counter-
electromotive force which has its great-
est effective value on the line » x and
is in phase with the magnetic field hav-
ing the axis y y, since it is generated by
rotation in that field.

SOUTHWESTERN RELAY
ASSOCIATION

The above association has been re-
cently formed. Its chief object is to
carry on wireless cominunication in the
United States. The officers are as fol-
lows: Herbert Mills, manager; A. H.
Howard, superintendent, and Van
Brooks, operator.

Address all communications to H.
l\o{li{llls, 932 So. Washington St., Hobart,

la.
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Early Expenences In Wireless Telegraphy

By Alfred C. Pickells
U, S. Radio Inspector.

e l ‘O be a radio experimenter of the two miles north of Roanoke Island.
present day means that one has A stiff “nor’easter” had caught the

to be fairly well posted in three labor- vessel in the middle of Albemarle
atories: the physical, electrical and Sound. Were it not for the cargo,
chemical. which was composed of sorne'ﬁne elec-
But what did it mean in the early trical apparatus, the party might have
days? The first necessary qualifica- weathered the gale comfortably ufltll
tion was that of electrical engineering; morning, but shortly after midnight
the next, a knowledge of gasoline en- water began to seep into the hold.
gines. Then he had to be somewhat  Coming out of a warm cabin in the
of a chemist, a draftsman, and he had early hours of the morning, with th,e
to be capable of not only handling the wind and spray howling about ones
pick and shovel, but to raise a mast ears at a temperature of 38 degrees, 15
and place the guys at the places of what might be called a hardship. It
greatest strain. More than that, he was the first that this scientific corps
had to be capable of rigging the aerial had encountered. But water and 11-
and to build rough houses benéath it duction coils especially were not built
for the operating station. In other to agree, and while the schooner 12y
words, he had to be an all-round man. on an even keel we, wet and cold,
Work is necessary in the develop- rigged slings on the fore and main
ment of any science, but what was en- throat halliards and hoisted the coils
countered in raising radio communica- to a point where each would escap €
tion from infancy was hard labor. the action of the spray. It was per—
Moreover, eight-tenths of the experi- haps the only way by which they were
ments had to be conducted in the open saved. K
air under all weather conditions. It While the masts were being
meant not labor alone, but labor com- raised on Roanoke Island another por-
bined with hardship. tion of the corps began building the
When radio communication began laboratories and operating station.
to toddle on its feet Professor R. A. They had to set foundations for the
Fessenden began his struggles in the engines and dynamos, as well as align
haze which surrounded the secrets of them after mounting them. Afterwards
much needed apparatus. There were came the rigging. What was consid-
six assistants associated with him and ered the most efficient antenna at that
an unlimited supply of developing ma- time was the vertical, so that the
terial from picks and shovels to the rigging of the mast consisted of a gaff
most sensitive electrical measuring in- with throat and peak halliards. Last
struments. came the task of placing the ground.
The experiments were begun at It required four men digging six hours
Rock Point, Md., in 1900. Five hun- in loose sand to place the great cop-
dred yards were covered with the ap- per plates that were used, but we were
paratus already in use, so that the hunting for the ideal ground and found
greater distances required for new ap- it. )
paratus and the secrecy desired for The first test made was a try-out for
protection until their completion distance between Roanoke Island .and
caused their removal to Roanoke Island, Cape Henry, a distance of 110 miles.
N, C In order to reach Cape Henry the test-
~ The trip on a small two-masted ing party had to drive seven mxleshtlp
schooner, light enough in draught to ply the beach from the point where they

the waters of Albemarle Sound, be- left the train in the teeth of 2 48"““!‘?
a temperature O

gan one day in October and ended.one northwest wind at e frosted
night in November on a sand bar about 25 degrees. The results Wer

<
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hands when most of us reached the
shelter of the lighthouse keeper’s resi-
dence at the Cape, and a delay of a
day in which to thaw them out.
Nothing but the old coherers was

used at that time, but all known com-

binations of filings were tried and for
two whole days we “listened in.”
There were no results but an occa-
sional rattle. Static was little known
then, but it was considered that some
of the signals might have come that
far. It was a sort of balm, at least,
for the freezing we received while rid-
ing up the beach. :

A few months after the erection of
the laboratory on Roanoke Island,
Professor Fessenden tried the experi-
ment of using a substance which de-
creased its resistance with increase of
heat to detect the collected waves on
the aerial in place of the coherer, and
in order to make this type of detector
very sensitive he used the finest plat-
inum wire obtainable. This, however,
is only manufactured with a silver
coating which counteracted the efforts
of the platinum to detect the waves.

It was finally decided to take the
silver coating off by chemical decom-
position. But to find the acid which
would best produce these results with-
out destroying the platinum was a

matter of searching around by experi--

ment.

A score or more of these experi-
ments were made with various acids
and combinations, and it was while
trying these that one of the test tubes
exploded and burst a two-quart bottle
of 100 per cent. sulphuric acid. One
of the experimenters, standing with
his back near the table, received the
full charge of the acid on his trousers
from the waist down, and in a few sec-
onds they became a brilliant red.

Only quick action, with a solution of
water and ammonia, saved this young
man’s flesh from the waist to his feet,
but that portion of his trousers was
cut out as clean as though with a knife
and he was compelled to return to his
boarding house with two great patches
of burlap. :

The first test conducted between

Roanoke Island and Hatteras occurred
in March, 1901, immediately after the
barreter, or detector, had been com-
pleted. As it was then made, this little
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detector was crude, being composed of
a minute loop of platinum wire
mounted on two small copper plates
which were fastened to a hard rubber
base. The terminal wires lead from
this base and the whole apparatus was
enclosed in a brass case.

On this first test many of the loops
were burned out by static as fast as
they were inserted in the aerial cir-
cuit, but signals from a 12-inch coil at
Roanoke Island came in clear on days
when static did not interfere,

The second part of the test con-
sisted of sending “D’s” every fifteen

.seconds for three days with various

combinations of spark points. First,
two points were used, then two balls,
then two discs, followed by combina-
tions of these. More radiation was de-
veloped between the ball and disc than
between any other combination.

In order to do away with the spark-
ing vibrator, due to forcing a heavy
current suddenly through the primary
circuit, a relay connected with the key
was used to move one electrode of the
gap to the sparking position while the
vibrator kept constantly at work. It
gave excellent results.

One of the objects of these tests was
to develop a greater current at the re-
ceiving station with a smaller amount
of energy at the sending station than
was generally employed at that time,
and one of the greatest details to be
considered was the capacity of the
aerial. When the Hatteras party re-
turned to Roanoke Island they were
set to work on the construction of sev-
eral types and sizes of aerials.

Herein, also, came more hardships.
The laboratory was located on the
weather shore for that time of the year
and for a week or more a cold biting
wind blew steadily from the north.
But weather conditions were no hind-
rance. In measuring the capacity of
the different aerials we rigged up a
bridge method, using instead of the
galvanometer a vibrator composed of
a mandolin string with a pair of head
phones.” One variable capacity and
the aerial to be measured made up
one side, while a fixed resistance and
a variable resistance made up the other
side of the bridge.

The first aerial measured was a cyl-
inder 6 feet in diameter and 170 feet
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long, using eight wire:s of No. 10 until static conditions arose and pre-
gauge. The same design was used vented further tests. One of the facts
with Nos. 8, 6 and 4 wire. Another noted, however, was that the Morse
cylinder 14 feet in diameter was also operators from the Signal Corps, who |
tried with the same sizes of wire. had never handled the wireless key be- |
The next design was the fan aerial fore or heard the buzz in a wireless re- .
using the five different sizes of wire, ceiver, worked the system at the rate!
Finally a single wire using the same ©Of about 30 words a minute with but |
sizes was tried, then two wires, and little trouble. -
so on up to ten. When it is consid- Static at Hatteras is perhaps worse |
ered that these parallel wire aerials than at any other place in the United |
were tried with varying distances be- States during the spring season, and
tween the wires, one can realize the at midday it prevented any work at
number of hauls that were made. It all. Two incidents happened during
required twelve days to make these that time to make us wonder at the
measurements and tabulate the results, physiological effect of static.
because it was necessary to stop every As stated before, the apparatus was
half hour or so and thaw out frozen only temporarily set up in all test
hands. Altogetl}er, there were 125 work, so that when the party leit the
tests made, which also meant that station at night a ground wire was con-
those aerials had to be hauled up and pected with a double connector to the
down 180 feet the same number of gaerial. This had apparently worked
times. The results indicated that six out one night, for the next morming,
wires in parallel of the largest size and \hen one of the men took the lea
about six feet apart was the combina- from the station outlet to connect the
tion which possessed the largest aerial, he did not notice that the
capacity. ground wire had worked out until he
In the latter part of April prepara- was knocked fully six feet. Apparenﬂ)
tions were made for an official test of a charge of great intensity had accurnu
the system as it stood by the repre- lated on the aerial. The young rrzai
sentatives of the Army and Navy. As was rendered unconscious for severa
most of the apparatus was already at minutes but revived with no treatment
Hatteras, the schooner took only the other than a little water on his head.
four men necessary to put the station Several hours after that one of the
in readiness. They left Roanoke Island men caught a black snake, measuring
at noon with a brisk southwest wind five feet, in the engine room, and de-
blowing, but once out in the sound it cided.to electrocute it. He tied the
grew stronger, until toward late after- head to the aerial, allowing the tail
noon it had increased to a gale. This to hang to within two inches of the
meant a lay-in for harbor for the night ground. When he pressed the key and
at an abandoned fishing camp across held it down the reptile became stiff.
the sound on the mainland, It was supposed that its end had come,
While lying at anchor two of the but to make sure it was tied to a stake
party went ashore for fresh water. A out in the sand. Barely fifteen min-
spring lay within fifty yards of the utes later the snake was making a
shore, but they had not gone far be- circle around the stake in an effort to
fore they were stopped by the warn- get away. It was supposed that the
ing of a rattler. Glancing up the path heat from the sun and sand revived it,
they sighted the gray and white spots During the next few months we
of a snake large enough to make them spent most of the time in improving
decide that the schooner water was as the construction of barreters. Each
good as spring water and they re- test, however, indicated the same weak
turned without it. point; namely, that static played
Before the Army and Navy party ar- havoc with them because of their deli-
rived a test message with 127 words cate structure. Some of them “;lerg
in the check was sent to Roanoke tried when only half of the s:lverul?s
Island and was received without a been eaten off, with no t;etfjert;:smy-
break. The same results were ob- But these tests perhaps-t-e ae detectors
tained by the Army and Navy party to one of the most sensitiv
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t:hat has been used in radio work—the
eslectrolytic.

A small test station had been con-
sstructed at the south end of Roanoke
Island from where signals were sent
t:o the laboratory. One morning the
sender at the south end, after making
“‘D’s,” received the message: “Coming
clear and loud. Make words.”

At the laboratory, Professor Fessen-
alen had inserted in circuit one of the
Ibarreters just taken from the acid so-
llution, and he was surprised to note
fthe clearness and steadiness of the sig-
mals, although static was present to
ssome degree. Out of curiosity he took
‘the barreter out and placed it under
‘the microscope. What he saw was
‘that the platinum wire had been
‘broken but both ends were encased in
a bubble of acid that had been left on
the wire. This lead to further experi-
ments with acid.

During the following winter the sta-
tions were abandoned in this section
and the experiments moved to the Vir-
ginian coast at the mouth of Chesa-
peake Bay. But one incident might be
cited which will show the comparison
of the days before radio stations were
used to warn shipping of storm danger
and the present day. Leaving Roanoke
Island one morning in February the
party which was detailed to close the
station at Hatteras were wrecked in a
northeast gale on New Inlet bar. They
were taken off the vessel toward even-
ing by life savers, but, the gale grow-
ing stronger, they were compelled to
spend the night at Kinnakeet, a small

- fishing hamlet on the strip of beach
which separates the ocean from Pam-
lico Sound.

During that night the ocean flooded
the beach and entered the Sound. It
did not recede until noon of the follow-
ing day, but the sign it left was enough
to convince one that more than one
vessel and its crew had met their fate.
As it was, four schooners were
wrecked and more than twenty lives
lost. It so happened, however, that
two of the schooners held on until late
in the morning and kept their crews
safely above water. They could have
been saved by help from a vessel.

In these days of radio communica-
tion such wrecks, when not reached by
the life savers are reported to HA.
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HUDSON VALLEY WIRELESS
ASSOCIATION

There has been a large wireless club
formed at Albany, N. Y., of local ama-
teurs. The members number about
thirty and have large and efficient sta-
tions along the Hudson River. The
object is to stimulate the local com-
munication, to regulate the exchange
of messages, to furnish regular time
signals, etc. The members elected to
office are as follows: Burr V. Deita, of
Slingerlands, N. Y., president; Milton
Maguire, of Albany, vice-president;
Charles Z. Smith, of South Bethlehem,
N. Y., recording secretary; Andrew
C. Dodds, Albany, treasurer; Lester
M. Greff, Albany, reporter, and F. P.
Huested, of Albany, critic.

The club wishes to be of service to
other clubs or individuals and will
communicate with any one through the
corresponding secretary.

MULTNOMAH WIRELESS CLUB

The Multnomah Wireless Club of this
city was organized October 2, 1912. The
purpose is to further the interest of
wireless telegraphy among enthusiasts
in the vicinity.

The new officers, elected for six
months, are: Verne Lazebly, president;
Earl McKinney, treasurer; Ira Bettisen,
sergeant at arms, and Jonas Folen, sec-
retary.

The club meets every Tuesday even-
ing and would like to communicate with
other clubs through its secretary, Jonas
Folen, 1021 Mississippi avenue. They
would also like to talk with amateurs
within the range by wireless on Mon-
days and Fridays between 7 and 8:30.
Their call is MDC. :

BRIDGETON RADIO ASSOCIA-
TION

The Bridgeton Wireless Association
has been reorganized under the name
of the Bridgeton Radio Association. The
following were elected: ]J. Powell
Simpkins, president; Paul Van Sant,
vice-president and William S. Fithian,
secretary and treasurer.

We would like to hear from clubs and
individuals in this vicinity. All commu-
nications should be addressed to the
secretary, 313 East Commerce street,
Bridgefon, N. J. (€Call 3HO.)
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This department is established for the purpose of encouraging the experimenter to bring out new ideas,
Bve!g reader is welcome to contribute to this department and new ideas will be gladly received. CON-
TRIBUTIONS SHOULD BE WRITTEN ON ONLY ONE SIDE OF THE SHgEE. AND SHOULD
PREFERABLY BE TYPEWRITTEN. IF TYPEWRITTEN THEY MUST BE DOUBLE SPACED.
SEETCHES MUST BE ON SEPARATE SHEETS FROM THE TEXT. Tbe description should be as
short as possible. Good sketches are not required, as our art department can work up rough sketches
which are clear emough to illustrate the idea. Return postage must be enclosed if return of unusued
manuscript is desired.

T E PRIZES OF FIVE, TWO AND ONE-HALF DOLLARS AND ONE DOLLAR ARE
AWARDED for the three best ideas published each month, All other contributions appearing 19 this
department are paid for at regular space rates,
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FIRST PRIZE the helix are 8"x8x"14", Fig. 1. These
A CABINET SENDING OUTFIT dimensions cause the top and bottom to

sn
The set I am to describe includes a

overlap the sides by 34" all round. e
i : w
helix, spark coil, gap, condensers, key, hslgap L madetss forowbs
and switches.

standards of brass 4"x34"x}5" are ob-

: = - | woed Sirips — 3 —
s =t e
l 3 [
ke |
1 1 - A
J _T Plates -
Top & Bollom  Ends Fig- iSrdP: Hehx ends
8 1
= —_

The box to contain the instruments is | _ Piate
made as follows: Two boards 14"x18" Fig-3 M
x34" are required for the top and bot-

tained. Holes are drilled 4" from the
top in each to permit the gap handles to
pass. The top and bottom of each stand-
ard is drilled and threaded so as to take
an 8-32 screw by means of which the
handles are held in position, Fig. 2. Con-
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Fig. 4 M.E

Fi9.2 M.EJ nections should be made at base as in
Fig. 2. The zinc plngs are best pur-
tom. Two boards 12J4"x7"x¥4" are re- chased from some firm. They are
quired for the two ends, and two 16%4"x screwed to a brass rod which has a hard
7"534" for the two, sides. The ends of rubber handle on the other end. The

il
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illustration describes the gap very plain-
ly. The condenser used is of the glass
plate type and consists of 6 plates, 10”
x6”. The plates are set up so that
capacity may be varied easily, Fig. 3.
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The plates slide in grooves which are
made by placing strips of wood on the
top and bottom boards as in Fig. 3.
Spring brass strips are placed between
the plates on each side to make connec-
tions, Fig. 3. The plates are all con-
nected at one end while the leads at the
other ends are thrown in by means of
switches. The foil on the plates should
measure 6"x3” and all edges should be
rounded as in Fig. 3. The spark coil
used should be purchased from some
reliable dealer, also the key. The helix
is constructed of copper ribbon about 34"
in width. Five wooden rods 14"x34/
x34"” should be used to construct the
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frame, Fig. 4. The ribbon is simply
wound tightly over the frame and fast-
ened at both ends. The clips should be
constructed as in Fig. 4. The dimen-
sions being 14"x%4"x34". They are made
of brass. Very efficient connections may
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be made with this type of clip. The ar-
rangement of the instruments is shown
in Fig. 5. .

Fig. 6 shows the position of the coil
in the box, also the position of the con-
densers. I do not think it necessary to
give any hook-up, for different people
have different ones which they use them-
selves. The color used in finishing the
set was mahogany, but any will serve
the purpose.

Contributed by

John W. Donleary.

SECOND PRIZE

ELECTROLYTIC KICK-BACK
PREVENTER

I have read Mr. N. H. Umbarger’s
article on “The Elimination of Inter-
ference Between Wireless Stations, and
Power and Telephone Circuits,” as pub-
lished by you in the July number of
Modern Electrics, with absorbing inter-
est, being especially interested in what
he has to say concerning the use of pro-
tective condensers across the primary
circuits. His article lays ‘bare to me
the necessity of an efficient protective
device, and has caused me to write this
article.

Having never had the opportunity to
see such protective condensers in use, I
am not prepared to declare them either
efficient or inefficient. However, theo-
retically I should never consider them
very efficient, on account of their liabili-
ty to break down, and because a con-
denser at its best will allow alternating
current to pass through it, and- thus it
represents a waste of power.

Mr, Umbarger states that in his case
the use of the condensers actually in-
creased the static kick-back, rather than
preventing it. I should like to suggest
that he use a separate ground from his
regular wireless ground, for if his ground
lead is rather long his sending current
will tend to pass through his condensers
to the 110-volt circuit, rather than tra-
verse the long lead, and this would cause
the trouble he mentions.

As before stated, I have never liked
the idea of connecting condensers across
the line, so to take their place I have
got out the design of a protective de-
vice similar to the electrolytic lightning
arresters used in high potential power
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and sub-stations. One of these can easi-
ly be made of the materials at hand in
any amateur’s laboratory. I should
especially like to have Mr. Umbarger
try this device, as his station conditions
seem to be exceptional and interesting.
I also sincerely hope that this device
may be of benefit to any of your read-
ers who construct one.

Procure a wide-mouthed bottle (a
pickle jar will do very well), two rub-
ber corks—one that will just pass
through the neck of the bottle, and one
to act as a stopper—and three pieces of
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a large lamp across the line. When the
lamp ceases to burn the arrester is
“formed” and should be placed directly
across the line ahead of the aerial switch.
The third wire is to be grounded, using
a separate ground, as suggested in Mr.
Umbarger’s case. The action of the ar-
rester is as follows: The chemical and
current deposit a non-conducting film
upon the wires (this is termed “form-
ing.” This film prevents the flow of
current at ordinary potentials. How-
ever, any high voltage surges puncture
the film and pass to the ground. The
film immediately heals itself, and is thus
ready for constant use.

I have made one of these devices, and
find that it works admirably. It does
not consume any current, can not be
iniured, and absolutely protects all ap-
paratus—however, it does not prevent
humming in the ’phones. I should like
" to see it in use by other amateurs than
myself and hear their opinions of it, for
it is cheap and efficient—A4sa Bullock.

THIRD PRIZE
AN “ELECTROLYTIC INTER-

RUPTER"

The interrupter, as shown in the
sketch, is constructed from an old in-

No. 14 aluminum aerial wire. Push the
wires through the corks at the three
vertices of an equilateral triangle. Slip
the smaller cork down to one end of the
wire cage thus formed (this is to serve
as a spacer for the three wires). Now
pour into the bottle a 20% solution of
sodium phosphate and rain water. This
solution had best be determined by ex-
periment, to suit local requirements.
Now press the top cork firmly into the
neck of the bottle, space the wire cage
in the centre, bend the wire that pro-
jects above the cork at right angles, and
seal with wax or paraffin.
Next “form” your arrester by con-
necting two of the wires in series with

nterrupoter
| M.E.

candescent lamp, a strip of lead, a jar,
and a few drops of sulphuric acid, the
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latter being added to the water. The
interrupter works on the principle fol-
lowing: The lamp is placed under the

FUSE
= ). KEY £ BLOCK
1O V.
COoIL INT M.E.

acidulated water and the tip from the
lamp broken off. The water will rush
in, When this is connected as usual, you
will have an interrupter.

Contributed by David Kuskin.

HOW TO MAKE A BICYCLE
POWER WHEEL TO GENER-
ATE ELECTRICITY

As I was in need of electricity to car-
ry on experiments, I thought of chang-
ing my bicycle into a power wheel. The
device is explained in the following para-
graphs, and illustrated in figures on
which the dimensions are placed. I had
this device in practical use for two years.
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cycle, and a sea-saw device to transmit
a young man’s energy to the rear wheel
of the bicycle. The bicycle is stood on
the front fork and handle bars. The
fork and handle bars are fastened to the
plank, A, by means of pins, Z, Z. The
bicycle frame is braced by means of
braces, ¥, Y. These are fastened to-
gether over the frame by means of %4”
bolts, X, X. These braces are cut out
a little so they will fit the frame better.
The board, M, is extended about one
foot on each side of the base board, A,
and the braces are fastened near the
edges. If the bicycle can be made rigid
against a wall or heavy work bench, this
kind of bracing may be done away with.

The plank, B, has a duplicate directly
opposite, and they are 7" apart. These
are used to support the dynamo, W,
switches, etc., and are also used to pivot
the connecting arms, C, C, at V, with 14"
x 334" bolts, and must be braced. D is
the board the operator stands on, and
does his swaying. This board is bal-
anced at its center with a half inch gas
pipe, U, and is fastened to this board
by drilling two %4” holes through it and

The advantage this device has over the
bicycle alone is readily seen. When one
operates it he has the same exercise as
though he were riding a bicycle. He
uses his weight and not his strength, for
in operating it he shifts his body from
side to side.

Fig. 1 is a side elevation, A is a 2"
x 8" plank used as the base for the com-
plete machine, which consists of a Li-

Fig.l nf..

securing it with screws. U is placed in
bearings, T. These bearings as all others
are bored out and lined with sheet brass.
E, E are rods connected from the pedals
to the rods, C, C. The details are clear-
ly shown on the drawing.

You will notice in ‘Fig. 2 that the
board, D, is connected to the rods, C, C,
with a triangular form of rods. This
is entirely necessary for the smooth
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working of the apparatus. All the con-

nections on these triangular rods are

made with hinges as the one illustrated
in Fig. 3. A block of wood, N, is fast-
ened under the nut of a 24" x 2%4" bolt.

These bolts are passed through the cen-

ter hole of the hinges and then through

the rods, C, C. At L, is a cut-out in the
wood, and it is lined with brass sheeting,
and J4" x 2" wood screws are passed
through these into the extensions, K, K,
- around which are also placed a piece of
sheet brass. This prevents any possi-
ble binding here. Take notice how the
extensions, K, K, are securely fastened,
to C, C, by the pieces, I, I, which are
screwed and not nailed. G, G are pieces
of plank abutted to the base board, A,
so D may strike upon them. On H, H,
zJ:}'eJI}inged, J, J, and on J, J, are-hinged

Joint, S, is clearly shown in Fig. 4 and
in putting these together 314" x 4
bolts, O, are used so as not to split the
wood which can be ordinary spruce
flooring.

- The power from the wheel, F, is trans-
mitted to the dynamo, W, with a 14"
round leather belt, R. The bicycle wheel,
F, has weights, Q, placed in between the
spokes so as to make a flywheel out of
it. These may be anything, as split
brick, axe heads, etc. Bricks are shown
in the drawing.

The above device is best used in con-
nection with a storage battery or ac-
cumulator. This is not entirely neces-
sary, and is not necessary at all if two-
young men are experimenting or work-
ing at the same time. Any small D. C.
motor may be used as the dynamo. It
may have a 250-watt capacity.

Contributed by
CHas. R. Zickler.

SIMPLE CLOSED  CIRCUIT
BURGLAR ALARM

I have seen many sketches and dia-

grams of burglar alarms in the MOD-
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A is the wire which keeps the bell
short circuited and the moment this wire
is broken the bell rings and continues un-
til the switch, S, is turned off. This wire
should be placed across a doorway so
when the door is pushed open, it will

- —_—

SW.
Gravily cell

M.E.

break the wire; or it may be put at any
place where you are sure the intruder
will break it. The switch, S, should be
kept off when the alarm is not in use as
it wastes the battery for nothing.

I think the diagram will serve to make
everything clear and show the connec-
tions.

Contributed by :
Solomon J. Nadler.

A READILY CONSTRUCTED OS-
CILLATION TRANSFORMER
The following method may be suc-

cessfully employed in converting an or-
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ERN ELECTRICS, but most of them
are so complex that they seldom give
satisfaction.

Below is an alarm which is very sim-
ple in construction but it is sure to work,
and will give satisfaction, Instead of’
having to close a circuit, this one has to
be broken, which makes it very simple.

dinary helix into a serviceable oscilla-
tion transformer. y

Dismantle the helix—in my case it
was composed of two pieces, ten inches
in diameter for heads—and through the
exact center of each head a hole is
drilled corresponding to the size of rod
to be used. If the rod is square, a piece
of square brass tubing or a piece of

. :
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sheet brass is bent square and forced
into the hole, practically making it
square.

From a piece of hard wood three-
fourths by one-half inches, eight pieces
are cut, each four and seven-eighths
inches long. Each piece is provided with
eight slots, five-eighths of an inch apart,
and wide enough to admit tightly the
size of wire to be used. These eight
pieces are mounted on the two round
discs, four to each disc, Fig. 1. Into
these slots the wire is coiled.
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FIG. 2

One of the uprights of the helix is
then fitted on the end with two triangu-
lar pieces, Fig. 2. Three-fourths of an
inch down from the end a hole is drilled.
Another upright from the helix is treat-
ed in a like manner. An upright with
the end pieces fastened on is then
screwed to the back of one of the discs,
as in Fig. 3, the holes in each exactly
corresponding, forming one continuous
hole through both upright and disc.
This, when completed, will form the
stationary winding or primary. The
other disc remains free and is to slide
on the rod. After mounting both discs
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on the rod the other upright is fitted on
the end of it and fastened with a set
screw. The hole in the sliding piece
should be lined with very thin sheet
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brass, in order to produce a minimum
of friction and cause the piece to slide
easily. A hard rubber handle is pro-
vided, as shown in Fig. 4. A rod twelve
inches long will be found sufficient for
most purposes. One end of the wire is
brought to a binding post, and variable
contact is made by means of clips. When
assembled it will appear as Fig. 4. The
whole may be mounted on a base board
or fastened directly to the table, as de-
sired.

A mission or other oak stain will com-
plete the transformation, and a “lawful”
instrument will be provided for the set.

Contributed by

Gregory des Jardins.

AN UP-TO-DATE LEADING IN
TUBE

Although it requires a little work to
make this tube, it repays you for your
work and gives perfect insulation.

Procure a hard rubber or fibre tube,
A, 34 inch in diameter and 1 foot long,
or longer if necessary. Next obtain
two pieces of hard rubber rod, B, 3
inches long x 1 inch diameter. Turn
these down at one end until they fit
the inside of the tube tightly, leaving
1% inch stand out from each end of
the tube.

Drill both plugs, B and C, to take
14 inch brass rod. Thread each end of
brass rod, D, for a length of 224, inches,
as shown.

Place plugs in tube and put a length
of brass rod through them, leaving 1
inch or 124 inch of threaded brass rod
sticking out, and screw on a nut, E, at
each end, hard against the plug. Make
two hard rubber washers, F, 3 inches
diameter x 24 inch thick. Bore out one
of these washers to slip over tube and
press against shoulder of plug, B.
Thread the other end of the tube for .
about 3 inches or 4 inches and screw
on the other washer as per sketch.

Contributed by C. Mackenzie.
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METHOD OF LOCATING
GROUNDS IN ARMATURES

It is often very difficult to locate a
low-resistance or “dead ground” in a
low-voltage armature owing to the
very low resistance of the windings
themselves. In such cases, however,
the following method can be employed
with very good success:

First, short-circuit all commutator
bars by winding several turns of bare
copper wire around them; then apply
a source of energy, direct current pre-
ferred, to the commutator and shaft.
The voltage to be used depends upon
the resistance of the “ground.”

This produces a circuit from the
commutator through the grounded coil
to the ground and out through the

shait, thus setting up a field around
the conductors in this coil. By apply-
ing a small piece of iron to the surface
of the armature core and gradually
moving it around, one can readily lo-
cate the grounded coil by means of its
field, which attracts the iron.
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METHOD OF LOCATING GROUNDS

The same method can also be ap-
plied to alternating-current apparatus,
although not quite so readily. For ex-
ample, in the case of a three-phase,
single-circuit, Y-connected armature,
first disconnect the Y, splitting the
winding up into three separate circuits.
Then test out each circuit with a mag-
neto or some similar source with which
the ground can be located.
Next apply a current to one end of

MODERN ELECTRICS
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the line as shown in the accompanying
sketch.

There will then be a circuit through
coils Nos. 1, 2, 3, 4, 5, 6 and 7, which
can be readily detected with a piece of
iron as previously explained, while
coils Nos. 8, g, 10, 11 and 12 are dead.

It is then, of course, obvious that if
coils 1, 2, 3, 4, 5, 6 and 7 carry a cur-
rent while coils 8, 9, 10, 11 and 12 carry
no current, the ground must be in some
section of coil No. 7, the circuit being

completed at this point.—Electrical
World.

AN EFFICIENT GROUND

There are few parts of the amateur’s
outfit which are more likely to be defi-
cient than the ground connection. Where
a water or gas pipe is available a good
ground clamp frequently solves the
problem, but in many instances the
length of pipe traversed before reaching
the earth so increases the wave length
as to greatly restrict the size of the
aerial. In such cases a ground con-
structed as described will prove much
more desirable. |

Secure as large a sheet as possible of '
No. 20 sheet copper or zinc, perforate it
with a spike or chisel, roll into a conical
shape and thoroughly solder the seam.

A stranded wire of at least No. 10 gauge
- should first be soldered to the inside of h
the apex. '_

Fill the cone with coke or charcoal b
crushed to about the size of a pea and I
bend the projecting metal corner over !
the top. Place the completed cone in a :

hole at least four feet deep and saturate

it with several buckets of water. Brine : |
is undesirable in the case of zinc owing |
to the electrolytic action caused between
the metal and the coke or charcoal.

A ground constructed as above has

grounded circuit and to the shaft. As- the advantage of not being directional ;,
sume that there are twelve coils in this and is equally adaptable to lightning, :

f
circuit, coil No. 7 being the grounded power, or wireless purposes. :
coil, while coil No. 1 is connected to

Contributed by ~ Stuart R. Ward.

i
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AN ADJUSTABLE CONDENSER

After trying many times to make a
variable condenser and failing, I finally
succeeded in making an adjustable con-
denser, of which 1 here give a descrip-
tion. It consists of four individual
condensers thrown in or out by means
of a 4-point battery switch mounted on
the top.

Each condenser consists of rectangu-
lar pieces of tin-foil 3 x 314 inches,
separated by waxed paper. One con-
denser consists of 3 pieces of tin-foil,

ME

the next of 5, the next of 7 and the
last of nine. They are mounted in a
box 4 x 4% x 3 inches and laid one
above the other, with a piece of waxed
cardboard, or better still, empire pa-
per, between them. After this is com-
pleted paraffine should be poured over
them, then two bindng posts attached
and connected, as in Fig. 1.

Fig. 2 shows it when completed. 1f

~thin paper is placed between the tin-

foil the capacity will be rather high.
Contributed by
Frank Greenfield.

GOOD LEAD-IN STUNT

In bringing your lead-in through the
insulator to your set it is a good idea
to make a loop in it and run your in-
sulator at a slight angle to prevent the
rain from running through on to your
table. The rain will run as far as the
loop and drip off on the outside of the
house.

Contributed by Richard Zinn.

REPULSION EXPERIMENT
A striking experiment which shows off

~to good advantage the levitation pro-

duced on a piece of aluminum by the em-
ployment of an alternating magnetic
field may be per_formed as follows 4

A primary coil and core, belonging to
a one inch coil, 1s connected to the low
tension side of a step-down transformer.
Wind about twenty turns of No. 14 alu-
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minum wire around a tube, so that when
the tube is removed and the aluminum
wire ends twisted tightly together, we
obtain a hollow aluminum cylinder that -
will slide with ease over the spark coil
primary. Place this aluminum cylinder
over the primary and support it with the
fingers about half way down the core,
turn on the lighting current to the step-
down transformer and the aluminum will
be thrown up into the air clear off the
end of the core. If the aluminum be
held in the magnetic field it will heat
up to make water sizzle.
Contributed by Alex. Polson.

BUZZER TELEGRAPH SYSTEM
The accompanying diagram shows a
buzzer system for learning the code.
Everything is made clear by the draw-

STATION A LINE STATION'®”
T
mi 2
BUZZER
BAT, ==

(<3

ing. By closing the switch at Station B,
Station A can operate the buzzer at B,
or by closing switch at A, B can operate

buzzer at A.
Contributed by Philip Menta.

A FIXED CONDENSER

Secure an old 75-amp. fuse, remove
the brass tips from same and clean
out contents.

r’; . s

FIBRE TURE 'q:o I

ME.

Then either buy or make 15 sheets
of thin waxed paper 3% by 234 in. and
15 sheets of tinfoil 334 by 214 in.
Three of these will be for the tabs for
connecting tinfoil together. Make the

condenser like an ordinary fixed con-
denser. :
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Condenser is next rolled into a tube,
having the tabs come out on the sides
instead of the ends.

Fasten the tinfoil tabs on the brass
tips, first drilling a hole in the end
of each, and inserting a binding post.

This condenser can either be mount-
ed on a base or directly on the table
with the rest of your instruments,

Contributed by

H. Clifford Bullard.

AERIAL SWITCH

The drawing herewith shows an aerial
switch, which is purely original in de-
sign. I think the drawing explains itself.

The switch consists of two double
pole, single throw switches.- Almost
any size will do. They are placed end

to end and connected by a piece of
brass strip as shown.
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By lengthening or shortening the strip
any desired angle may be had, thus
making the “throw” of the switch long
or short. The writer has one with a
throw of less than 35° making a very
quick throw from sending to receiving
or vice-versa. The arrangement marked
A is a small automatic switch. It con-
sists of two brass springs that are sepa-
rated by the small hard rubber pillar.
This may be of hard wood, fibre or any
other non-conductor. When the switch
is closed on that side the hard rubber
pillar comes between these two springs
and separates them. This arrangement
may be used to short circuit the detector
or in series with the primary circuit of

Vol. 6. No. g

ghe induction coil. I trust this will be of
interest to the readers of Modern Elec-

trics.
Edw. J. Wurts.

Contributed by

THE CONSTRUCTION OF A
THISTLE TUBE

Knock the tip off an incandescent
lamp bulb. Hold the broken tip and a
piece of chemist’s tubing in the flame
of an alcohol torch. When both be-
come red, seal them together, being care-
ful not to close the hole. Now use a hot

wire or other suitable means for cutting
the glass at dotted line in the figure, El_ﬂd
a good funnel tube for handling acids
and chemical solutions will be the re-
sult. The rough edge may be rounded
off and flared out in a flame. 3
Contributed by H. W. Offins.

PREVENTING THE RUSTING OF
DIAPHRAGMS

To prevent the diaphragm of a wire-
less receiver from rusting because of
moisture which collects on it when the
receiver is in use, remove it from re-
ceiver, and, after placing it on a flat sur-
face, apply a thin film of 3 in 1 0il to
one side. When replacing the diaphragm
in the receiver see that the oiled side
faces outward.

Covers are necessary to keep dust off
this oiled surface when the receiver is
not being used. These may be easily
made by getting a pasteboard tube, such
as pictures are mailed in, large enough
to fit snugly over the outside of the re-
ceiver ear cap, cut to a length of about

174 inches. Over one end of this tube -

glue a piece of cardboard large enough
to completely close that end, and when
the glue has dried trim the edges down
close to the tube. {

When the open end of this cover 1s
pently pressed over a receiver ear cap
there will be sufficient friction between
the cap and tube to securely hold it
to the receiver and prevent any dust
from reaching the diaphragm.
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If the end cover of the tube is perfor-
ated with several small holes there will
. be no distortion of the diaphragm due
CARDBOARD TUBE & COVE

| | T

to air compression when placing the
cover on the receiver.,
Contributed by

Winsor Josselyn.

A NOVEL DETECTOR STAND

The detector stand shown in the il-
lustration is suitable for galena on
account of its light adjustment. Tt is
very easy to adjust and may be sealed
in as described several months ago in
Modern Electrics.

e

It consists of a large double binding
post, through the upper part of which
passes a threaded brass rod 24 inches
long, which has a porcelain picture knob
fastened to one end and 4 inches of No.
34 wire on the other.

The mineral is placed in an ordinary
detector cup and the wire bent so that
when the knob is turned the pressure
on the crystal may be varied.

Contributed by

R. §. Crawford. _

AN UNIQUE HIGH FREQUENCY
BUZZER

I have noticed in, the past issues of
Modern Electrics different kinds of high
frequency buzzers but have not seen any
like the one shown in the accompanying
illustration and described as follows:

Procure an ordinary telephone re--

ceiver. Take the diaphragm and solder
a small platinum or silver contact in the
center as shown in Fig. 1. Then take
a piece of ¥4-inch brass rod, 3 inches

uef

long, drill a hole 4-inch from the end
A (Fig. 2), and drill a hole 1% inches
from the last mentioned hole at B. These
holes must be drilled so that an 8/32
screw will slip through. Then drill a
hole near the end at C and drill and tap
an 8/32 hole at the end D. The last
hole is to be used as a binding post.
Then drill and tap an 8/32 hole in the
center between A and B as shown at E.
Solder a platinum or silver contact to an
8/32 screw and insert it in the tapped
hole E.

Then screw this bar to the cap on the
receiver as shown in Fig. 3. Be sure
that the contact on the diaphragm and
the contact on the screw are exactly
even. The connections are made as fol-
lows:

Connect a wire from 2 to 3. Then
connect a battery to 4 and the other side
of the battery to a key. The other side
of the key is connected to .

P
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To make the connection to the dia-
phragm, drill a small hole on the side
of the cap as shown at 5 and insert the
wire before screwing the cap on tight.
Be sure and scrape some insulation off
of the diaphragm so the wire will make
proper contact.

If this will not work at first change
the connection on the battery so that the
poles are changed and also adjust the
contact 7. When properly adjusted this
buzzer will give a high tone such as the
quenched sparks used by the Govern-
ment.

It can be used to practice with, as a
buzzer test or for sending a short dis-
tance. If used for transmitting connect
the aerial to 3 and the ground to 5. A
small receiving condenser is used when

three or more new dry cells are con-
nected to it.

Contributed by
L. P. Lennard.

A SIMPLE AND EFFECTIVE
AERIAL SWITCH
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‘two round head brass screws 1” long, and

four small brass bolts 4" long by 34" in
diameter.

The switch blades are bent as shown

in Fig. 1. They are bent by first heating
them with a bunsen burner and putting
them in a vise, bending them into shape.

-
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After these have both been bent bore %
hole near each end, as shown in Fig. 2.
After the holes are bored in the hard
rubber in Fig. 3 take two of the brass
bolts and fasten switch blades to it. The
jaw posts on the base may be fastened so
that the connections are made under-
neath and do not show. Then the part
shown in Fig. 4 is screwed to the upright
and this in turn screwed to the base “_-’lth
2 screws underneath. Then the jaw

The following description deals with #_+_
the making of a good aerial switch. It |t
consists of the following: One chestnut
board, 9"x5"x74" for base; two brass
strips 814"x}4"x14" for blades ; one piece

r.g:.hg;l .
r—r‘r——i

f 0.
Fan)
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M.E. 7
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of hard rubber 4”x%4"x14”; one hard
rubber handle; four jaw posts and 2
hinge posts which can be made or
bought; one chestnut upright 414"x1%4"
x74"; one piece of chestnut 4 x1"x34"
which is to hold the jaw posts on top of
the upright; eight battery binding posts;
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posts may be fastened to the cross piece
with the battery binding posts so that

they will come out of the top. The hinge
posts at the back are connected with wire
to the binding posts 1 and 2 in Fig. §.
The hinge posts may also be fastened on
with the binding posts. Before putting
parts together the base should have a
quarter-inch bevel on it and the wood-
work should be given one coat of ma-
hogany varnish stain. I will leave the
rest to the maker.

Contributed by = Chester Stephen.

All amateurs wishing to join in the
movement connecting the amateurs of
the Middle West and the East together
should address all communications to V.
F. Pardieck, 320 So. 8th street, Rich-

~mond, Ind.
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The Mystery of the Ventura Converter Station

By George Frederick Stratton

IT’S the most astounding thing I
ever heard of in my lifel” ex-
ploded the Manager of the great Wa-
satch Power Plant. “The most as-
tounding! Operating their entire
street railway system without power!”
and the diamond on his finger flashed
through the air as he swung his fist
around and crashed it down on the

desk,

“It's a mystery!” groaned Marsland.
the chief engineer.

“We've been figuring right along to
furnish their current,” fiercely ex-
claimed the Manager, “and now you
say that they’re running their convert-
ers and transformers in plain sight;

feeding the regular system of trolley

wires, and yet they've no power to
make the juice!”

“Not one horse power!” asserted the
Engineer. “Not in sight, anyway.”

“Nor out of sight, I suppose?”
sneered the Manager. There was a
sharp touch of cynicism in his tones,
which was not lost on the Engineer,
and the deep furrows in his brow
crowded together as he retorted:

“If it’s out of sight it’s out of sight,
Mr. Ballingford.” -

The Manager forced a smile. “That’s
of course what I meant, Marsland.”

The Engineer’s frown mellowed a
little. “They’re making no steam,
that’s sure. The capping of their lit-
tle smoke stack is as white as when
they finished it, three months ago.”

“But I hear that they put a boiler
in,” asserted Ballingford.

“A little hrndred horse power, for
heating only. It isn’t even connected
up yet, and there isn’t even a donkey-
engine on the place!”

The Manager gasped again: “And
yet they must be using three or four
thousand horse power! Isn’t there
anything, Marsland, to indicate how
they are getting their power? Can
nothing be obtained from their men?”

“Well, of course, I cannot act as a
detective, Mr. Ballingford. But I have
asked questions of one or two men and
they know nothing. Sinclair, the En-
gineer, only laughs and says that they

have their own private stock of power.

Whatever the mystery is, it is-in the
knowledge only of the few chief men.”

“Where do the conductors to the
transformers come from?”’ demanded
the Manager.

“I couldn’t trace thom. There’s a
room just overhead—a small room—
and that seems to be where the mys-
tery focusses. No man ever goes into
that room except the engineer and his
assistant.”

“And it isn’t possible for any power
to be made there?”

Marsland shook his head gloomily.
“The floor beams are very light; there’s
no foundation for any machinery, and
there’s not the slightest noise or vibra-
tion. Not even as much as a boy’s
model engine and generator would
make!”

“And there isn’t a wire running into
the house?”

“Nothing but the telephone line!”

“Would an underground cable be
possible, Marsland ?”

“From where?” ;

Ballingford shrugged his shoulders,
and his eyes narrowed to pin-points.
“There isn’'t any power-plant to con-
nect to nearer than our own, and that’s
twenty miles away.”

Marsland grinnned. “It would be
the same if we were within two miles
—or one! No trench could possibly
have been dug without our knowing
it. There’s been no permit from the
city for such construction!”

The Manager dropped his elbows on
his desk and his chin on his hands.
Marsland continued, meditatively:

“If their converter station was
crowded in among other buildings
there might be some trick of trans-
mission—out of sight; although, what
would be the purpose? But that build-
ing is out in the open. There’s no
possible way in which it is connected
up with any other power plant. No
possible way!” And, imitating the
Manager, he planted his elbows on the
opposite side of the desk, dropped his
chin on his hands and blankly stared
at his chief.
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Presently Ballingford straightened

up and with a growl of disgust mut-
tered:

“Well !
suppose. They’ve got a right to make
their power any way they can, and
keep it secret, too, if they wish.”

Marsland’s eyes focussed on the
Manager’s. “It'll be our business be-
fore long,” he murmured. “If they can
make three thousand horse power in a
little ten by sixteen foot upper room,
without using a ton of coal or a gallon
of water, they can probably, by bigger
equipment, make a hundred thousand
horse power—or half a million. We

don’t know where they begin! How
can we judge where they'll end? We
may suddenly find ourselves up against

It's none of our business, I°

- about it—except to us.”
* * £

A
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Marsland nodded his head moodily.

“Put a good crew on the inspection
at once,” commanded the Manager,
“Let them suspect that there’s a seri-
ous leak somewhere, and it must be
found. We must be sure that we are
all right in this matter.”

“Yes, sir! I think that's wise.
There’s no money thrown away on
drastic inspection. I'll put Bowditch
on it. He’s a very careful man, and if
he does find anything he’ll not talk

* * *

Inspection of a twenty-mile trans-
mission line over bad country is a mat-
ter of days—sometimes many days.
While Bowditch and his helpers were
on the job Marsland himself tested the

the keenest competition in selling meters at the generating house in the

power, without knowing why or how!
Where would our earnings and divi-

dends come in, then?”

The Manager again dropped his chin
on his hands and glared. Marsland

continued slowly:

Wasatch Mountains and the receiving
station at Ventura. He found the leak-
age along the line very small, and felt
a glow of hearty pride at the evident
correct installation and fine efficiency
of their transmission. But it left him

“There’s only one unfamiliar thing
around their building, inside or out.
On the roof, just above that private
room, is a light, partially open struc-
ture; and inside of that—barely visible
—=1is a metal disc, steel or aluminum,
about eight or ten feet in diameter.
And it is kept revolving, slowly. None
of the men know what that is for; for
| no one is allowed up there except the
i | two engineers!”

i | “Just a plain disc? ”

in the dark as to the origin of the Ven-
tura Street Railway Company’s power.
He knew that Bowditch would find no
indication of crooked play on the line,
for his own tests showed that there
was no current missing.

He was sitting on a big insulator
out in the yard, gazing across the short
space of sage-brush at the mysterious
converter station, when a man ap-
proached. His face had the stubby

“Perfectly plain, as far as I can see.
I've viewed it through a field-glass,
but can get no details.”

“Is it possible they've discovered
some method of sun power, Marsland ?”

The Engineer, a graven image of
helpless perplexity, replied slowly:

“In these times of development,
nothing seems to be impossible. But
they run without trouble on full cloudy
days and at night. If they’re making

growth of a ten day’s beard; his eyes
had a hungry, yet hopeful look; his
clothes were faded and tattered. He
was evidently one of the products of
far western irresponsibility—a derelict.

“Well?” said Marsland, question-
ingly.

“Is there any -chance for a man on
your works, sir?”

The Engineer started at the voice.
It was of a quality entirely out of ac-
cord with the dilapidated appearance

power by sun they must be storing it!”

There were two or three minnutes of
silence. Then the Manager’s fist
again crashed down on the desk:

of the owner. He looked again keenly
at the tramp:
“What can you do?” he demanded.
: “Rewind an armature, balance a tur-
“We must get on to it, Marsland! bine wheel or work on the hooks if I
The first thing we’ll do will be to in- can borrow a pair,” replied the man
spect our transmission line thoroughly. simply.
They may be stealing juice from us, “Well,” retorted Marsland after a
although our meters would show that, pause, “You'll have to confess, my
of course,” friend, that your appearance doesn’t
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back up your What's
wrong with you?”

“Klondike and whiskey! Too much
money one time, too little another!”
Then after a pause, during which he
fumbled with his buttons, he added,
bitterly :

“This is my first appearance in this
role. I haven’t graduated to this with-
out some pretty strenuous endeavors.
Normally I'm only an electrical engi-
neer, you know.”

Marsland noted that beneath the as-
sumption of easy carelessness, there
was a strong gleam of honesty; also of
weary despair.

“Got any more to tell?” he asked ab-
ruptly.
~ “Not about myself; you wouldn’t

care to hear it. It's just the old miser-
."able story—homesickness; the excite-
ment of success; then taking things as
they come—going with the current,
mentally and morally. Still——" he
added slowly, “I think if I got to hand-
ling the juice again, I'd be all right. I
don’t want to make promises, but—
give me a chance, won’t you?”

“How much experience have you
had on such work?”

“I ran some of the copper on the
Mount Ranier lines, which is some run-
ning; and I was assistant engineer in
installing the Red Bluff plant on the
Snake River. I've met a lot of new
conditions, although I'll not claim that
I know it all.” Then his wrinkled face
broke into a curious gleam of amuse-
ment, and with twinkling eyes he con-
tinued :

“I saw something this past week
that goes beyond any experience I ever
had or heard of. Shall I tell it, sir?”

"GO OI'.I.!"

“I was tramping across the Mojada
range, coming down the Lost Streak
Canyon. There's a power house up in
there, four miles from the mouth,
about three thousand kilowatts; and 1
stopped in and got a meal, which was”
sure welcome; and I helped through
the day on shifting some transformers.
There’s only two men there, and it’s a
smooth running plant—very.”

“Then I tramped on, and walked
through a cross gulch to make a short
cut out. It was along the run of their
transmission line, and two miles in I

statement,
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came to a point where the line was
down!”

“There’s nothing remarkable about
a line being down, of course; but this
line had been down for two days at
least; and 54

“How did you know that?” inter-
rupted Marsland.

“It had been cut down by a big cot-
tonwood which laid in it; and that tree
had been torn out two hundred feet up
the side hill. There’d been a fierce
storm two nights before, and that tree
had been uprooted then and hurled
onto the wires. It must have been!
And yet their generators up at the
power house were pumping out juice
as if nothing had happened. The am-
meters showed a fair normal output.
Everything was running steady!”

Marsland’s eyes bore into the man’s,
and with almost a sneer he grunted:

“And I suppose you saw the current
bridging from one end of that broken
transmission line to the other, eh?”

The derelict grinned. “The line
was dead, of course! Now, where is
their juice going? They sure didn’t
know of that break and they didn’t

care!” :

“Another transmission
cottrse,” sneered Marsland.

“Absolutely not, sir! I was at the
power house all one day, and 1 know
what I see when I see it; and I was in
plain view of that transmission line
until I reached the break. There is no
other line—positively!”

Marsland sat silently gazing at the
man for several minutes. Then he
took a ten dollar bill from his pocket.

“Let’s see! This is Wednesday.
Take this. Get brushed up and shaved,
and come here on Monday morning.
I’ll give you a chance on the line.”

The derelict gasped—it was almost a
sob. With eyes partly closed he mur-
mured :

“You'll never regret this, sir,” and
without another word he turned away
towards the town.

Marsland still sat gazing at the mys-
terious-converter station for some min-
utes. Then he strolled into the office
building and entered the Manager’s
room,.

“Mr. Ballingford, I'd like to take
two or three days off. I've had some

line — of
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news which will call me away for that
time—no longer, I guess.”

“Nothing serious, I hope, Marsland,”
eiclclairned the Manager, sympathetic-
ally.

“No, indeed. Just a matter of per-
sonal business that I ought to attend
to. I'll be back by Sunday, at latest.”

He took an early morning train to

Green Butes, an insignificant station
on the Mojada desert, fifty miles from
Ventura. There he hired a horse, and
with a sporting rifle slung over his
shoulders, he rode out over the twenty
mile trail to the mountains. In the
foothills he left his horse at a small
ranch, saying that he was going to look
for a little sport in the hills; and work-
ing up the canyon for a mile he struck
into a side gulch to the north, for
across that gulch in a long sagging arc
hung the lonely transmission line of
the Mojada power house.

He followed that line for another
mile across the wildest and roughest
of country. Then his eyes lit up as he
suddenly came to the break—the dead
ends of the wires buried beneath the
gigantic cottonwood. “That derelict
told me no lies, so far!” he smiled to
himself.

Two hours later, following the line
of the wires, he reached the power
house, at the foot of peaks rearing fif-
teen hundred feet around it. From one
of these the weird, snake-like flume led
in crooked stretches down to the tur-
bines.

He threw himself on the ground and
looked at it all. In a few minutes he

drew his field-glass from his pocket;
and as he gazed through it a grin of
satisfaction shaped the curves of his
lips. Among the poles and wires about
the house he saw, at one end, a struc-
ture similar to that on the roof of the
converter station at Ventura. He was
too distant to get any details—to see if
a similar disc was there—but as he
slipped the glass back into his pocket,
and rose to his feet, he muttered: “The
plot thickens! It looks as if there was
daylight there!”

As he reached the power house a
loud cheery voice greeted him:

“Man dear! It's Jim Marsland him-
sel. Gude old Jim Marsland, wi’ a
khaki suit an’ a real gun. Jim, old
man, how’s a’ wi’ ye?”

R
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“This is a surprise, MacPhee! I
didn’t know you were up here.”

“Only been here six months, or to
be preceese, five months an’ a bit; but
it seems like six years. It's the
gran’est place for monotony ever in-
vented. Come right in to dinner, man!”

And the cordial invitation was ex-
tended to supper and bed. Through
the afternoon Marsland stayed around
the power house, his keen, experienced
eyes seeing all that was visible, and some
things which were not visible.

“You've got a good plant here, Mac!”
he exclaimed admiringly. “I never
saw equipment running smoother.”

“T’ll na say it’s not, Jim. It’s reeson-
ably gude; forbye the water has its
defeeciencies, like us a’.”

“Does your transmission line ever
give you trouble? It runs over a rough
country, I guess.”

“We’el, it might be better, an’ it
might be waur’. The deevidend-hunt-
in’ directors dinna think it necessary
to pit on a regular inspector an’ we
have to take our chance wi’ the tem-
pests, an’ wi’ flytin deils o’ hunters cut-
tin’ the line wi’ bullets. It’s irritatin’,
Jim; just irritatin’!”

Marsland wheeled round to conceal
his irrepressible grin. Pointing to the
structure on the roof, he asked:

“What’s the idea of that rig, Mac?
Fire protection?”

“Ye're na so far astray, Jim! It's
just a leetle expeerimental contraption
of some book engineer; a lightning ar-
rester.”

“So! Any chance to look over it?”

“Ye canna!” grinned MacPhee. “It’s
locked up seecurely, an’ na mon sees it
but the inventor himsel’; an’ it’s sma’
gude it does him, I obsairve. He
comes oot here, whiles, an’ dodders
round wi’ a monkey-wrench an’ a blue-
print. It's a sheer kytin’ nonsense, I
mind !”

“Well, I'll take a little tramp up the
canyon,” laughed Marsland. “It's sel-
dom I get an outing among such hills
as’ these.”

“Ye'll maybe find a mountain lion or
a coyotte; forbye a sma’ deer,” grinned
MacPhee. Marsland tramped off up
the walled-in boulder-strewn canyon,
until a sharp bend took him out of
sight of the power house. Then he
scrambled up the precipitous moun-
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tain side, grasping at jutting points of
rocks or knarled tough clumps of scrub
oak until he reached the flume, a thou-
sand feet above. Skirting alongside of
~that until he again caught sight of the
power house below, he cautiously crept
among the sparse brush until he was
at the upper end of the acutely de-
.scending flume.

There, in its shadow, he laid on the
ground, and through his field-glass ex-
amined the housé. From that elevation
he could see over the edge of the curi-
ous frame structure, and an emphatic
grunt of satisfaction came from him as
he saw, just below that edge, a metal
disc slowly revolving.

“The trip’s given me so much!” he
chuckled. “We know now, no doubt,
where the Ventura power comes from.
The two arrangements are identical.
But: ” and a fierce grunt of wonder
broke from him—‘“what are they for?
Where is the transmission?”

The building laid almost due east of
him. Beyond it down the canyon,
which widened rapidly, was an open
view clear to the outlying desert. Be-
hind him and on either hand were the
hoary summits of the peaks rising five
or six hundred feet above where he sat;
and behind them again the sun had
sunk, putting the rough rocky moun-
tain sides and the deep canyon into
heavy gloom. Only the bright polished
surface of that metal-disc, and its rev-
olutions causing some flickers on its
surface, enabled the Engineer to cor-
rectly recognize it.

But did the movement cause those
flickers? He fixed his gaze upon i,
straining every nerve of sight and under-
standing to check his suspicions. For
nearly half an hour he sat almost mo-
tionless and the shadow on the building
darkened. Then with a thrill of sur-
prise he saw that a change had come over
the disc—a color of dull cherry. It was
hot—almost red hot; and from its sur-
face glittered myriads of tiny sparks.
His first thought was of fire, but there
was no smoke—not a particle, and the
sparks did not ascend as they would in
an air current. They sprang from the
surface and as instantly disappeareds
Nor was there any of the fitful irregu-
larity of combustion. The heat glow was
absolutely steady, and he realized that
it was continuous through the day, but
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only visible as the sun went out of com-
petition.

He slipped his glasses into his pocket
with a deep sigh of relief: “I guess I've
got it,-all right!”

Half an hour later he was back at the
power-house listening to MacPhee’s dis-
sertation on the chances of game in cross
canyons farther up the range, followed
by an evening full of reminiscences of
their old experiences together; but with
no allusions to the power-house and its
peculiarities.

As he was exchanging hearty fare-
well greetings with the old Scotchman
in the morning, he grinned:

“Mac, you always were a good engi-
neer, and pretty well loaded up with
originalities; but you've developed one
quality you hadn’t before. You've be-
come a colossal liar!”

“Ye're vara jocose, Jim. More jo-
cose than specific, I obsairve.”

“I can be specific, Mac! You said
that your transmission line was working
perfectly; and I know that not one watt
has gone over that line for three months,
at least. The line even now, is on the
ground, cut down by a big cottonwood
a couple of miles up that cross canyon!”

“Bosh!” grinned MacPhee. “Did any
mon ever hear the like?”

“And that rig you claim is a light-
ning arrester, is a lightning producer!
Blue static sparks, at that!”

“Rin awa’ hame an’ play at somethin’
else an’ be damned to ye, Jim Mars-
land!” laughed Mac, “Ye've got a bee
in your bonnet, man! When ye think
ye ken what it means come up bere again
an’ T'll tell ye if ye're right. Ye'll al-
ways find a bottle of as gude wuskey as
ye foun’ last nicht; and ye'll na dispute
my knowledge an’ judgment on that,
whatere ye may think of it on the trans-

mission.”
% k%

The Engineer reached Ventura on
Saturday morning; went directly to the
Manager’s office, and there, to his great
surprise found Sinclair, the engineer of
the Ventura Street Railway.

“I’m glad you got back just now,
Marsland!” exclaimed the Manager.
“You’re acquainted with Mr. Sinclair?”

The two engineers shook hands cor-
dially, and the Manager continued:

“Mr. Sinclair has just come in. He
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states' that he has a new method of
transmission to lay before us. That's
why I'm especially glad you got back in
time to hear him.”
“So am I!” grinned Marsland, “for
I know what it is, although T’d like to
hear something about the details.”
Sinclair gasped in surprise and the
Manager exclaimed:
“You know what it is, Marsland! Is
that what you’ve been away for?”
“Sure! T've found where the Ven-
tura power comes from—the Lost Streak
Canyon, over in the Mojada range—sev-
enty miles from here!”
“Seventy miles!” gasped the Manager.
“With the transmission hidden?”
“It's in plain sight!” grinned Mars-
llandl, “only you can’t see it. It's wire-
ess!”

“Wireless! Three thousand horse-
power by wireless? And for seventy
miles!”
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Marsland smilingly glanced at Sin-

clair who grinned back.

“That’s correct, Mr. Ballingford. It's
wireless, all right, and it’s perfectly sat-
isfactory”

The Manager dropped back in his
chair and gasped:

“It’s come at last, eh?”

“At last!” muttered Marsland. “And I
suppose, Mr. Sinclair, that those discs
are your aerials?”’

The engineer nodded: “We've been
keeping under cover as well as we
could until we had perfected the details;
but they’re all right now. I want to ask
you to make an appointment to come
over and examine it all. We're ready
now to grant leases to all power-pro-
ducers—to relegate transmission towers

and cables to the junk-heap. Don’t you
see!”

Wireless Telegraphy More Powerful at Night

It was supposed by Marconi that the
sunlight ionizes the air and thus pro-
duced losses of energy around the an-
tenn@ and a diminution of strength in
the signals received. This, according to
the inventor of wireless, was enough to
explain the relatively greater strength of
night messages. Due, however, to the
discoveries at the Arlington station, it
is now known that the 1 or 2 per cent.
differences between day and night mes-
sages, cannot thus be explained.

The facts found by the director and
chief of the Arlington station make the
older explanations unlikely, because it

is known that in certain regions and with

certain wireless waves, the ground ab-
sorption is more than 20 times as great
as would be the case if the signals were
sent over salt water.

The sun’s rays can hardly be thought -

to affect the losses in the earth to any
extent, yet on some nights these waves
travel across the same region, reaching
the receiving station with as great
strength as would have been the case if
there had been no absorption at all.
Observations on undamped oscillations
from the arc have shown that at night
there is a selective strengthening and
weakening of the signals with changing
" waves. During several tests at Arling-
ton, it was found that when the night

signals at the receiving station were faint
at the usual wave length of 4,100 metres
when changed to 3,950 metres there
would be always a great increase of
strength and vice versa. De Forest ex-
plains this by the interference of a set
of waves which travel along the earth’s
surface with another set which has been
reflected from the conducting layers of
the upper atmosphere.

Calculations prove that the altitude of
the reflecting surface would be from 40
to 60 miles. This is where conduction,
no doubt, begins. All of- this goes to
prove that the greater strength of night
signals is due not to lessened absorption,
but to additional energy which reaches
the station by reflection. This difference
is much less at long wave lengths than
at short ones.—Dr. L. K. Hirshberg.

THE RADIO RELAY CLUB OF
THE EASTERN COAST

All amateurs living within a radius of
200 miles and having a power of less
than a four-inch coil or %4 kw. are re-
quested to join. The project of the club
is to establish communication by radio
by relaying to all stations within this
radius. It is desired that all amateurs
within the radius of Oyster Bay, N. Y.
address H. C. Mulford, Oyster Bay,
NS

T o T
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ANNIVERSARY OF INCAN-
DESCENT LAMPS

The thirty-fourth anniversary of the
birth of the Edison incandescent lamp
occurred on Tuesday, October 21, for it
is recorded that on October 21, 1879,
Edison, after many patient trials, car-
bonized a piece of cotton sewing thread
bent into a loop of horseshoe form and
had it sealed in a glass globe from
which the air was afterwards exhausted.
This lamp when put on the circuit
lighted up brightly to incandescence and
maintained its integrity for over forty
hours. This was considered to be the
first practical incandescent lamp. Shortly
afterwards Edison’s famous “paper
horseshoe” lamp appeared, which was
considered by many to have been the
first thoroughly commercial lamp, and
of which some 700 or 800 were installed
in the Edison laboratory and work-
shops, dwelling houses and through the
streets of Menlo Park, N. J. The fila-
ment of this lamp was cut out of a
piece of bristol board, which in carbon-
izing shrunk about one-third in size.
Before arriving at this form, which
in later years was superseded by the
squirted filament type of lamp still used
to-day, Edison had in common with va-
rious other inventors experimented
with incandescent platinum as an illum-
inating agent. Lamp filaments were also
made of thread rolled in tar, from
graphite and of many kinds of vegetable
fibre. From the first Edison aimed to
make each of his lamps an independent
unit, consisting of a high resistance fila-
ment sealed in a glass receptacle with
platinum leading-in wires.

Little is known of the characteristics
of the first incandescent lamp. Edison’s
carbon filament lamp had a resistance of
140 ohms hot and more than twice that
when cold. With such a high-resistance
filament he was enabled to connect his
lamps across the electrical conductors
like rungs in a ladder, and did not re-
quire large conductors as each unit only
took a small amount of current. These
conditions were essential to the com-
mercial success of the incandescent
lighting system.—Electrical World.

The Interborough Rapid Transit Co.
of New York City has contracted for
the installation of three turbo-alterna-
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‘tor sets of 30,000 kw. each for their
74th street power house. These three
units will be installed in the space now
occupied by four engine-driven units
of 7,000 kw. each. By this substitution
an output of go,000 kw. will be secured
in place of the present 28,000 kw., a
gain of 62,000 kw. with no increase of
floor space. This very strikingly illus-
trates the superiority of the steam tur-
bine over the steam engine.

Each of the new units consists of
two turbo-alternator sets. The first,
running at 1,500 r.p.m., takes steam at
boiler pressure and exhausts into a re-
ceiver at atmospheric pressure. From
this receiver the second turbine takes
its steam and exhausts into a con-
denser. The second set runs at 750
r.p.m., just half that of its mate.

Each of the engine-driven units
which will be taken out consists of two
compound engines each having a hori-
zontal high-pressure cylinder and a
vertical low-pressure cylinder driving
the same crank-pin. These two en-
gines have a crank shaft, common to
both, on which the revolving field of
the alternator is mounted. The speed
is 75 r.p.m. or one-tenth that of the
slower speed, and one-twentieth of
that of the higher speed turbine-sets
which will replace them.

The current from the new units as
well as that from the present sets is
3-phase, 25-cycle, at 11,000 volts.

The engine sets are not being taken
out on account of being worn out in
any sense. Indeed they are in excel-
lent condition. The change is dictated
by the necessity for more power and
the prohibitive price of real estate in
New York City.

ELUCIDATED

“Henry, it says here that Mr. Jack-
son pelted the pill for three sacks. What
does it mean?”

“Good heavens, Mary, can’t you un-
derstand plain English? It means that
he slugged the sphere safe and landed
on the third pillow.”—Chicago Record-
Herald.

EVEN THERE
Just as soon as a man succeeds in get-
ting on Easy street somebody comes
along and begins to tear up the pavement
there.—Chicago Record-Herald.
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FLYING SPARK/ |

TOO RAPID

“Isn’t it queer the ‘movies’ never show
us any of these Central American revo-
lutions ?”’

“Not a bit. As a matter of truth, they
haven’t perfected a film machine yet that
can revolve as fast as the revolutions.”
—St. Louis Republic.

No. o.

EASY METHOD
“I'm tired of life.” !
“That being the case, go out to Cali-
fornia and shout ‘Banzai! "—Birming-
ham Age-Herald.

PROOF OF INTELLIGENCE

CrorLy—"“Is this horse intelligent,
me good fellah?”

GrooM—“Very! Look out he don’t
kick you, sir!"—Puck.

HAD THE GOODS
“T am seeking the light,” announced
the Pilgrim.
“Well,” replied the drug store clerk,
“we carry anti-fat and peroxide.”—
Cincinnati Enquirer.

PERSONAL
Poser for a butcher who gives short
weight: If sixteen ounces go to a
pound, where do you expect to go to?
—Sacred Heart Review.

SOME CLASS
~ “The saleslady’s young man was a
‘real guy.’” He ‘niever blows his soup like

’ common people—he fans it with his
CONCURRING hat. ”

He—“As I was saying, Miss May-

mie, when I start out to do a thing I OLD SAW REFILED
stay on the job. I’'m no quitter.” Orie good way for a man to get ahead

She (with a weary yawn)—“Don’t I and stay ahead is to use a head.—Dallas
know it!”"—Badaltimore American. News.
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The Wireless Station and Laboratery Contest is continued from month to menth. The best photo-
graph, each month is awarded a First Prize of Three (8) Dollars; second best Two (8) Dollars; third

best, One (1) Dollar.
haven't one, take one, or have it taken.

If you have a good photograph of your station or laboratory, send it in. If you

PLEASE NOTE THAT THE DESCRIPTION OF THE STATION MUST NOT BE LONGER
THAN 260 WORDS, AND THAT IT IS ESSENTIAL THAT ONLY ONE SIDE OF THE SHEET

IS WRITTEN UPON.

SHEET MUST BE TYPEWRITTEN OR WRITTEN BY PEN.

IF TYPE-

WRITTEN, USE DOUBLE SPACING. DO NOT USE PENCIL. NO DESCRIPTION WILL BE

ENTERED IN THE CONTEST UNLESS THESE RULES ARE CLOSELY ADHERED TO.

It is also advisable to send two prints of the photograph (ome toned dark and one light) so we can
have the cholce of the one best suited for reproduction.

This competition is open freely to all who may desire to compete, without charge or consideration of
any kind. Prospective contestants need not be subscribers for (the publication) in order to be entitled

to compete for the prizes offered.

FIRST PRIZE

The Wireless Club, of Highland Park
College, Des Moines, Iowa, whose mem-
bers are engineering students, is said to
be the only wireless club in the United
States maintaining a building used ex-
clusively as a wireless station. Its equip-
ment includes a 2-kilowatt transformer
and an aerial of phosphor-bronze wire,
size 14, B. & S. gauge. The aerial ex-
tends from the pole seen in the right of

EXTERIOR VIEW OF HIGHLAND PARK COLLEGE;.
WIRELESS CLUB STATION

tfhe picture, to an extreme height of 100
eet,

k

The station uses a long wave i
length and has a transmitting radius of readers of MODERN ELECTRICS.. .

i

300 miles. It receives from stations as
distant as New York, Washington and
Key West. Tts station call is “H. P.”

HIG‘HLHND PARK

INTERIOR VIEW OF WIRELESS STATION

An operator is at the key from 4 to 10
p. m. daily.—Clyde L. Burrows, Des
Meines, la.

. SECOND PRIZE

Herewith® will be found photographs
which were—taken while T was experi-
menting with my portable outfit in the
mountains of southern California. I
hope that they “will be of interest to
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For an aerial I used two strands of
aluminum wire stretched between tall
pines, Fig. 3 shows one of my friends

FIG. 1.—USING RECEIVING SET OUTDOORS

fastening a spreader near the top of one
of these giant trees.

The set shown in Fig. 2 is very com-
pact and unusually efficient for portable

FIG. 2,—RECEIVING SET

apparatus. The receiving instruments
are as follows: Murdock double slide
tuning coil and variable ' condenser,

FIG, 3.—FASTENING AERIAL SPREADER TO TREE

Clapp-Eastham detector, fixed conden-
ser, and 3,200-ohm Brandes navy stand-
ard ’phones.

Vol. 6. No. g,

A high frequency buzzer is concealed
in the hollow base of the receiving set
and is used for transmitting messages
over a distance of several miles. The
necessary switches, binding posts, etc.,
are mounted on the receiver base.

Fig. 1 shows the set in operation.
Many stations were heard, including
NPL, NPK, PJ, PI, ship stations and
amateurs. , I can communicate with an-
other amateur who is experimenting
with a portable set several miles distant.

The ranch where the experiments
were conducted is about 6,000 feet above
sea level—IWm. Emmert Lowe, South
Pasadena, Cal.

THIRD PRIZE .

I wish to enter the accompanying
photograph of my radio station in your
contest.

The antenna, which is of the T type,
is 75 feet long and 125 feet high, and
is composed of 4 wires, which are 7
strand, tinned copper, on 8-foot spread-
€rs,

For transmitting I use E. I. Co.’s in-
struments, consisting of a 2-inch spark
coil, adjustable condenser, helix, spark

WIRELESS STATION OF H, F. HILL

gap and key. The coil is operated by
storage battery.

The entire receiving set, except the
Holtzer-Cabot 3,000-ohm ’phones, are
Clapp-Eastham Co.’s instruments which
are as follows: Receiving transformer,
variable condenser, fixed condenser, fer-
ron detector, and the four duplex load-
ing coils: A, B. C, and D. Any or all
of these loading coils may be cut out by
simply closing their respective switches.
I can cover wide range with these coils,
from 100 up to 10,000 metres, and find

them the best stepladder there is.
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UR NEW BIG 325 PP.

renrmcar wiess DATALOG

isCreatingaSensation

READ WHAT SOME OF OUR PATRONS SAY ABOUT IT

What Catalog Contains : 2 peen s writes: | What Catalog Contains:
125 p p. Wireless Instruments for —Many thanks. for your 12 Miniature Lamps.

nsteu o tonal | 12 P0. Miniature Lam
(“"irelcs:l::::?étrﬁllaf;?f times as beautiful and ' educations 4 pp. Electric I-lghtmg Plants'

large as many Wireless catalogs. catalog. It does you much 10 pp Ammeters & Voltmeters

Contains over thirty diagrams

and complete instructions for credit and indeed is fit for Eﬂﬂ. laﬂﬂ{:h i.ig'lﬁﬂg ﬂll"its.

erecting aerial and operating all king. It is :
combinations of wireless instru- the tablc. ‘Of o ng T 5 [Jp. Shot BI!IIS, Hiﬂas. Btl:.
ments.) an exquisite production

ANYTHING ELECTRICAL
OR WIRELESS AT  LOWEST PRICES

£ = g ites :—"1
10 pp. Wireless Raw Matetial. Another patron writes

am greatly pleased with your B pp. Pocket fnives
S pp. Transformers, new edition; it is truly a work 12 pp. Victrolas.
5 pp. Storage Batteries. of art in the catalog line.” 12 ”: Radiopticans.
15 pp. Telegraph Instruments. Here is what another patron 8 oo, Miniatare Rallwa
35 pp. Commercial and Toy Moters. says :—"“It appears to me that 18 pp. Miniatars ¥s. fcal
5 pp. Massage Vibraters. you have incorporated in your 22 pp. El:“ﬂﬂl and Mechan
7 pp. Flash Lights. catalog the cream of all other Books.
catalogs combined.”
Another patron says:—“It is certainly well A gentleman in the West sags:—“]ust re-
gotten up, and any one interested in ‘Anything | ceived your superb catalog. It is better than
Electrical’ should have it.” : a $10.00 text book.”

We print only a few of the many letters we have received during
the past six weeks. We have equally enthusiastic letters concern-
ing our low prices and the high quality of our goods.

This catalog will be mailed you upon receipt of 6c. stamps or coin

wwhich you may deduct on your first order of $1.00. Not sent otherwise.
Great cost of catalog and low prices prohibit distribution except to those really interested.

THE LATEST WIRELESS INVENTION—Just Out!

Remarkable results have been secured with this new instrument for which we have just secured the
exclusive agency. Continuous experiments carried on for over a year toward the improvement of spark
gaps have resulted in the discovery of an entirely novel principle. Repeated tests with this new device
have proven it capable of increasing the efficiency of an ordinary transmitter from 650 to 90 per cent. It
consists of an air-tight chamber, containing four adjustable spaﬂmﬂiI spaces. Air is forced into this
chamber by means of a pump which is furnished. The needle of a hot wire meter placed in the trans-
mitting circuit climbs right up as soon as the air is applied, in a large number of cases to nearly twice
the value obtainable with an ordinary spark gap. The construction is simple, neat and strong, and should
last indefinitely. The instrument is so designed as to be suitable for use upon wireless sets of any tyg_le

or size from the smallest up to one kw, e absolutely guarantee this instrument to increase the e
ciency of your transmitting set at least -60 per cent., and  will promptly refund the price without question
in case it is found in any way unsatisfactory. Price Complete, $12.00.

Dealers Attention—We have secured the exclusive distributing agency for this
new device and are prepared to quote liberal terms to live dealers. Write us ot once
and be the first in your city.

Is an assurance of perfect satisfaction. It must be.
R GUARANTEE Our enormous business has been built up by selling
only the best, and at prices that will save you money

SEND 6 CENTS TO-DAY FOR THIS BIG CATALOG. YOU NEED IT.

THE J. J. DUCK COMPANYs{Gizir st TOLEDO, OHIO

When writing, please mention “Modern Electrica.”
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Technically Trained Men Needed
In Business Departments

Men like yourself who, owing to your
mechanical and technical training, are
badly needed to sell either by Adver=-
tising or personal Salesmanship.
Why—because you can give a more thor-
nuﬁ explanation of the mechanical de-
tals of electrical mechanical devices—
machines, motors, etc, i

Now, since you have this great advan-
tage, of knowing the mechanical details—
learn how to ‘‘commercialize your knowl-
edEe; Study Advertising or Salesmanship.

 Within a few months after you enroll
with this University, you will "be ready,
thoroughly capable of taking any of the
numerous positions in the Business De-
partment of the large number of concerns
seeking “Technically Men Commerciall

Trained” to either take charge of the Ad-
vertising Departments, Assist or become
Sales rrespondent, Copy Writer, Sales-
man, Traveling Business Promoter, ete.
The field is new, large and succeedingly

profitable.

SEND FOR BOOKLET TODAY

explaining either our course in
Advertising or Salesmanship

North Ameriran Uuiversity

332 Peoples Gas Building, Chicago

Chicago College of Advertising.
Conducting4 Chicago College of Salesmanship.
National Trafhc College.

MODERN ELECTRICS

=N | Positively Guarantes to
{Teach You to Play the
IPianoin 12 Easy Lessons
or Refund Your Money

LS ol

4 I have taught by correspond-

/ pr. €nce 25 years and have never

f Marcis heardof adissatisfied student.
- Quint I haye taken aleap far in ad-

-, vance of my many imitators by in-
venting my wonderful and scientific Colortone,
and applying it to the Quinn Method— the orig-
inal and only effective written method. By

+ g The Quinn Method of Teaching Music
and my Colortone, a beginner is tanght to play a
Ei_ecc at sight in in 3 lessons with the

iszt or modern system of fingering.
It matters not how little you know of music—
whether you ever touched a piano, 1 teach youto
©ampose, phrase, and perform pretty pieces fn 12

ensy lessons., [ gi
2o this (ﬂ_::“ gwe you a writlen guarantee

A Full Conservatory Course at Home I
with dip'omas and degrees which mﬂ&f} you to

teach musle. I s 99 energy
g&%rghﬁ:l:l‘% ::ogend:iﬁ%‘ "‘u:::d finite re-
Amuemjlt.contgrs'wlut.h;m. and all ralgte:
o oA Porioeret ekt ey
particulnrs and special low terms. A : .

RCUS LUCIUS QUINN CONSERVATORY OF MUSIC
ﬂpu;;nl!ﬂu Bldg. CHICAGO
s ] O (S e e

CIVIL SERVICE

ble. Good salary, shord hours, easy werk,
P g9, lite poaltl steady work, thirty dsys va-
caslon mnd thirty days sick leave snnually with pay. 46.207 ap-
polotments made last year, No political pull meeded Common
school education sufficlent. Must be 18 years or over. Full Infor-
mation sbout how to sesure these positions and questions used by
the Civll Service Commission free.

COLUMBIAM COBRESPONDENCE COLLEGE, WASHINGTON, D. C,

are very desl
h

When writing, please mention “Modern Electrics.”

———

Vol. 6. No. 0.

I also have a “Blitzen” wave meter,
the condenser of which I use in the pri-
mary circuit when not using the meter.
By using a variable condenser in both
primary and secondary circuits, I get
very sharp tuning which is necessary
nowadays.

I use silicon and other crystals in the
same detector stand when desired.

I have had excellent results with my
set, and am looking forward to a good
season.—H. F. Hill, Cambridge, Mass.

HONORABLE MENTION

The flashlight photo herewith shows
my wireless station. I have three receiv- *
ing sets. The first one consists of large
loose coupler, fixed condenser, three de-
tectors (two galena, one silicon), and
2,000-ohm ’phones. The second consists
of double slide tuner, variable and fixed
condenser, two detectors. The third
shown on top of the helix, tuner, fixed
condenser, and detector.

My transmitting set consists of helix,
1-inch coil, spark gap, condenser, and
large home-made key. In the center can
be seen a large aerial switch.

My aerial is 43 feet high, 75 feet long.
It consists of six aluminum wires spaced
2% feet apart. I have made nearly all
instruments, with the help of MODERN
ELECTRICS. 1 have heard stations

WIRELESS STATION OF WM. BILTONEN

nearly a thousand miles overland with
this outfit, This is the result of two
years experimenting in wireless.—Wil-
liam Biltonen, Houghton, Mich.

HONORABLE MENTION
Here is a picture of my wireless sta-
tion. .
My sending set consists of }4-inch
spark coil, glass plate condenser, home-
made helix, a rotary and a straight spark
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ga'p: and ke ~
the table, y
My receiving set consists of 13-inch,
3-slide bare-wire wound tuner, single
slide tuner used as a loading coil, fixed
and variable condensers, silicon and per-
ikon detectors, and E. I. Co. Profession-
al 2,000-ohm ’phones.
_ The sounder is connected to a private
line. All my switches are mounted on

WIRELESS STATION OF WM. T. DUNCAN

a board on the right hand side of the
set and cannot be seen in the photo.
I have done good work with this set

" and have heard from Boston, all along

the coast to NAR, Florida. I hold sec-
ond grade amateur license No. 93.
My aerial is composed of 7 strands of

antenium wire on 12%-foot spreaders.—
Wm. T. Duncan, Brooklyn, N. Y.

HONORABLE MENTION
My outside apparatus consists of an
aluminum four-wire aerial 100 feet long,
suspended between a pole on the house

WIRELESS STATION OF J, B, WILEOR

and a high tree, each end being 45 feet
high. As you will notice in the photo-
graph, there are two lead-ins leading to
a DPDT lightning switch and from
thence to receiving instruments and via
anchor gap to sending apparatus.

MODERN ELECTRICS

The rotary gap is under

" stop and investigate

HEALTH
POWER
w VIGOR

WITHIN YOUR

GRASP

804 of every population are
only “half alive.” How about
yourself? Are you suffering
from any form of disease? If so,

Oxydonor

This wonderful instrument
has been tested in thousands of
cases of disease of every name
for the past twenty-three years
and today stands on its merits.
We court the severest investiga-
tion. Many of the best families
throughout the World are using
OXYDONOR exclusive of all
drugs and medicine.

192 PAGE BOOK

mailed free at your request.
Just fill out the. coupon and
mail or a post-card will do.
Ask about our proposi-
tion to Sales Agents.

: - & CO.
A No. 1 territory is Dept. 23
open to high class muliiwm; ::..

e s“wﬂl. Catherine
Write Today sf St Vealy Mol
o e sen e,

DR. H. SANCHE & absua, ool m

absolutely free and
prepaid, your 192 page

0 book giving f articu-

& C .y Iarsugl{l 6‘1{ Filsggg(;cﬁ]i
ass n liga

Dept. 23 any kind. 0 o

489 Fifth Ave.,
New York, N. Y.

364 St. Catherine
Montreal, P. Q-
Canoda.

081

When writing, please mention “Modern Electrica”

e
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£ KNOCH

PLEAY. b ORDER

BELL OUT

0.K., but you are simply having

A Viking
Bell Ringer

installed in place of
your batteries will do
away with your bell
troubles for ALL TIME
IT LASTS FOREVER.— No
moving parts lnslde to wear

oit. Al your dealer
about it,

GET A VIKING TOY TRANSFORMER

tion on request. ADDRESS DEPT. C.

- 150

Street

Have you a sign like
this on your door? The chances are that the bell is

sartery TrRousLE—AGAIN !

for your boy~—useful and instructive, Full Informa-

Viking Electric Company, Inc.
| . Chambers

New York, N.Y.

HOUSE OF ELECTRICAL NOVELTIES

Famous ‘“FRANCO”

Flashlights, Batteries
and Miniature Lamps

The above illustrates our Pistol Flash-
Light—A Favorlte

T
st kT 51,50

AT YOUR DEALERS

Interstate Electric Novelty Co.

Now York Ohio
99 Poark Place 506 8. 5th Adve,

Son Francisso
111 New HMentgomery 51,

Vol. 6. No. g,

The former comprises one pair Mescq
1,000-ohm receivers, two fixed conden-
sers, one variable condenser, carborun-
dum and silicon detectors, and E. I. Co.s
loose coupler.

The sending set is operated by cur-
rent from a Thordarson transformer
and is composed of one-inch and three-
quarter-inch coils, glass plate conden-
ser, Mesco telegraph key and porcelain
spark gap, aerial switch, consisting of
a DPST and SPST switches, and the
anchor gap. I am constructing a ro-
tary from one of the descriptions in the
experimental section of Modern Elec-
trics and I am sure it will increase my

sending range.—John B. Wilbor, Beav-
er Dam, Wis.

HONORABLE MENTION

I submit herewith a picture of my
radio telephone set. The aerial is com-
posed of two aluminum wires 50 feet
long on 6-foot spreaders.

The lead-in and ground wire are heav-
ily insulated, No. 8 stranded wire.

The sending set consists of a snap
switch, volt meter, 74 inch coil, microme-
ter. spark gap, helix, condenser and
transmitter.

The receiving set consists of a load-
ing coil, two loose couplers, two variable

WIRELESS STATION OF H. A. BEEDENBENDER

and one fixed condensers, silicon de-
tector with a chalcopyrite contact and
'phones. The loading coil and one loose
coupler were not connected at the time
the picture was taken.

AE the instruments were n;ladc by my-
self, except the spark coil, 'phones and
transmitter—H. L. Beedenbender, Fort
Lee, N. J.
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HONORABLE MENTION

€ illustration herewith is from a
Photograph of my radio station.
el 1€ sending set, _which is seen on the
o €me right, consists of a I-inch send-
tg-cml, two leyden jars of my own
Oyf'perh a flat glass plate condenser made
= zpingtﬂsgralih plates and heavy tin—fqil,
switch. pPark gap, key and an aerial

For receiving I have a loose-coupler,

MODERN ELECTRICS
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Get that boy you are intereste
a set of MECCANO

WIRELESS STATION OF I. KREIDER

with two slides on the primary; single
slide tuner used as a loadirig-coil; a 5I-
plate variable condenser; two fixed con-
densers; one silicon and one perikon de-
tector, and a 1,000-ohm ’phone.

The loose-coupler, loading-coil and
condensers are home-made.

All wiring used for connection pur-
poses is laid in grooves underneath the
table, excepting from condenser to spark
gap and coil. For power I use nine Red-
Seal dry-batteries. In connecting the
receiving set I used stranded lamp cord.

My aerial consists of 6 No. 14 alumi-
num wires, spanned between two poles
1674 feet above the roof of a 30-foot
house. It is 40 feet long and of the in-
verted L type. With this set I have
had as good results as could be expected
with such a small aerial—Irving Krei-
der, Philadelphia, Pa. '

NORTH SHORE WIRELESS AS-

: SOCIATION

Amateurs in the art of wireless teleg-
Taphy living in Lake View and Raven-
Wood wishing to form an association
Which will run under the name of the
iOrth Shore Wireless Association, will
m:dl}' communicate with Curt Weiss-

atel, 1700 Nelson street, Chicago, Ill.

B a6 0.0 0.8500" s

The steel frame work that a boy bolts to-
gether today with pieces of

MECCAN

not only is a wonderful structure to him, but
it may become a giant skyscraper tomorrow. ‘

See a set of the brass and nickeled steel
pieces of Meccano at your toy or sporting
goods store. Look through the books of de-
signs at the wonderful things a boy can build
with Meccano, yet these designs only hint at
the possibilities of Meccano in the hands of a
boy with originality.

Be sure name Meccano is on box

If your dealer does not keep Meccano, write
to us for catalog showing models any boy
can build and let us tell you more about this
most instructive and most interesting Meccano.

THE EMBOSSING COMPANY
27 Church St., Albany, N. Y.
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POEMS WANTED

BlG MONEY IN SUCCESSFUL SONEBS.

Entirely NEW and UNEQUALLED PLAN.

Send US your Poems or Melodies, YOU
MAY BE ABLE TO WRITE A HIT. PAST EXPERIENCE UN-
NECESSARY. Publication GUARANTEED, If acceptabls, by the
WORLD'S LARGEST, RELIABLE SONG PUBLISHERS. Hus-
dreds of Song writers DELIGHTED with our work. We pay 60 per
cent. Washington ONLY city to secure Copyright, and publish for
BEST results. HAYWORTH'S MUSICAL MAGAZINE and BEAU-

TIFULLY ILLUSTRATED BOOK, explaining our SQUARE DEAL
P our work for FREE advice. HAY-

LAN, FREE., Send u‘iy
WORTH MUSIC PUBLISHING CO., 755G, WASHINGTON, D. C.

WHILE THEY LAST

any six numbers of Vol. 3 or 4 for 30c. post-
paid, excepting No. 2, Vol. 4, as we are en-
tirely out of this number.

Send 3 oday in cash, stamps or M, O,, and
get six big numbers for the price of two.

MODERN ELECTRICS, SUB. DEPT.
23| Fulton Street, New York, N. Y.
ALL

¢ TYPEWRITERS pawes

$100 Underwoods, Smiths, Olivers, Remingion
olo. from $10 up. Every machioe in perfect
" condition, gusrantesd dwo years, with privilege

to exchange at any time. 300 typewrlters st
$15 each while they lask. Write for our cut rate prices and Free

Trial Offer.

ALL MAKES TYPEWRITER EXCHANGE CO.

MEIST W, Clark St.. Ashinsd Blk. CHICAGO, ILL.

e
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published free of charge.
the benefit of all readers.
when writing.

for each question, 5
answer questions by mail free of charge.

magazine, there will be more or less

remuneration. THE OR.
promﬁt‘.y as to the charges involved.

INGS MUST INVARIABLY BE ON A
UESTIONS MUST BE ASK
UMBER, N

MODERN ELECTRICS

Queries and questions pertaining to the electrical arts, addressed to this department, will be

nly answers to inquiries of general interest will be published here for

On account of the large amount of inquiries received, it may not be possible to print all the
answers in any one issue, as each has to take its turn.

Common guestions will be answered by mail if 10 cents to cover expenses have been enclosed
This class of correspondence has grown to such proportions that we can no longer

Owing to the additional labor required in the gradual advance of the date of publication of this
i 1 ; delay necessary in answering questions and we therefore cannot
undertake to furnish quick replies, for the next few months at least.

Special information requiring a large amount of calculation and labor cannot be furnished without
ACLE has no fixed rate for such work, but will inform the correspondent

lved.
AME AND ADDRESS MUST ALWAYS BE GIVEN IN ALL LETTERS. WHEN WRIT-
ING ONLY ONE SIDE OF QUESTION SHEET MUST BE USED; DIAGRAMS AND DRAW-
SEPARATE SHEET.
ED, NOR SHALL THE ORACLE ANSWER MORE THAN THIS
RS NOT OBSERVING ABOVE RU

O ATTENTION PAID TO LETTE
WE CANNOT ANSWER QUESTIONS REGARDING SENDING AND RECEIVING RANGES.

Correspoadents should bear this in mind

NOT MORE THAN THREE

LES.
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WIRELESS TELEPHONE,
AERIAL CONSTRUCTION
AND GROUND CON-
NECTION

(2556) The Aryan Commercial Com-
pany, India, inquires: -

Q. 1.—Which is the simplest and best
wireless telephone outfit for short dis-
tances, as for instance, between two
points in a big hall or between adjacent
houses ?

A. 1.—We would suggest the induction
method, 4. e, using two large wooden
frames on which several turns of wire
are wound. One of these windings is
connected to a telephone transmitter and
several cells of battery, while the other
is connected to a telephone receiver. If
conversation back and forth is desired,
a switch can be employed for connect-
ing either the transmitter and batteries
or the receiver to the winding. A de-
scription of the construction of such an
outfit is mentioned in our publication
“The Wireless Telephone,” on page 21.

Q. 2.—The lowest height of an aerial
to our knowledge should be at least 25
feet. How can an aerial be elevated
sufficiently high on a roof that is but 12
to 15 feet high? ‘o Mha

A. 2—You can raise the aerial 10
feet above the roof—giving you a total

U: S, A

heighth of 25 feet—by the use of wood-
en or iron pipe masts. Heavy wooden
poles of about four inches in diameter
may be used for masts, or, if iron pip-
ing is readily available, you can employ
iron piping of two-inch diameter. Either
of these masts should be well stayed with
wires, so as to be rigid. Of course, it
would be far better to erect the poles ta

. 25 feet above the roof, for the results

would warrant the additional expense
and trouble.

Q. 3—In your book “The Wireless
Telephone” you describe two different
methods of telephoning by wireless.
Could you kindly advise us which is the
best method? Alre there any special
tools for digging down to a depth of 15
feet or more with ease?

A. 3—We would advise the induction
method mentioned in A. 1, for short dis-
tances, but for longer distances we
would suggest the ground method of
connecting wires to two different depths
of earth. For digging readily you may
obtain a convenient tool known as 2
post-hole auger that is operated in a very
similar fashion to a gimlet, but naturally
on a much larger scale. Such a tool may
be obtained from The Fenn Manufac-
turing Company, Charlotte, Mich,,
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EARN YEARLY

$3.000.1 *10.000.

N THE REAL ESTATE BUSINESS

i ] i i f your
7 live, if you want an independent business o
?:nm:et:ltr{ ;‘:lllerr;::‘t; and nd!‘,ﬂ'ss and I will mail vou onr 64 Paﬂ{ B;ol:‘.
Showing how you may earn $3,000 to $10,000 a Year in the Re
Estate, Brokerage and Insurance Business.

OUR SYSTEM 1S A POSITIVE SUCCESS

We will teach you by mail and appoint you SPECIAL REPR ESENTATIV{Eom e
of the oldest and largest co-operative realty company in the world and help you make money 1 3

EXCEPTIONAL OPPORTUNITY FOR MEN WITHOUT CAPITAL
Write today

J. H. JOICE, Pres. 433 Dearborn St., CHICAGO, ILL.
Dr. Hall's new and complete book of

T TO

g PR E B

SEXUAL
KNOWLEDGE

Hlustrated ; 320 pages; $1.00
Different from all other books;
Tells all about Sex Matters;
what young men and women,
young wives and husbands, and
all others need to know:
what parents need tell children;
how to prepare for motherhood.
New Book Al Plain Truths of Sex Life
Need to Read in relation to happiness in mar-

Prvery slck man and woman in tho
land should read this grest booklet.
Costs nothing to get it. It points
the way to honest health, true
wealth, real happiness, The more
you have suffered, the peverer your
silment, the more you heve *“doc-
tored’*—the mort you need to read
this wonderful story asbout Oxygenator, the moet mar-
velous discovery of the age. No matter what the oge, it
is to your advantage to read this beokles from ocever to
cover—whether you have stomach or bowel troubls, rheu-
matism, liver, kidney or bladder disorder, catarrh, lung
or brouchlal trouble, blood or nervous disease, allment
or weakness pecullar to men or women, ccrofuls, Bright's

riage; “secrets’’ of manhood and
e B T ket e womashood: sexual abuses, " gecial evil." diseases
ors without medicine of knife, and after all else failed Scenage Se’;lf’l?cl‘,"hl’[')“"ﬁ?g "(‘di ;
By Winfield Scott Hall, D, M.D., (Leipzig
wE‘STERNBE(:E;;?E;AJS&ECOMPANY Mailed under plain wrapper for only $1.00, postpaid.
L]

International Bible House, Dept.0-1, Perry Bldg.,Phila.Pa.

and be Independent—

A Specialist is Always Well Paid

3 prepare men to handle collections and credits—we practically set you C. D. West, St. Louis, Mo.: *'I eamed net prol
up in b for y f. Our methods are lusive, our sy peculiar to our work $170.00 the first mun!}l.’s‘Neﬂsﬂen months, ;“Eugﬁet
and results are certain. net monthly profit, §342.00.""
CAN YOU DO WHAT 3500 OTHERS HAVE DONE? Over 3500 men in A. P. Hyde, South Hadley Falls, Mass.: *“My
every walk of life have completed our instructions at home, many of them in spare time. commissions, spare time only, for four consecutive
These have d themselves in a growing and highly profitable business weeks, as follows: §31, §54, §78, §100. Will devote
—and there are more following in their footsteps. Can YOU do what the 3500 have done? all my time to collections."*
- uc H. A. Murphy, Y n, O0.: C issi
CAN YOU SUCCEED WITH OVER 3500 HELPERS? | gor itarch, $348.02; April, §:30.48; May, $439.72 Tune,
Not only of y ¥ ill have also the co-oper- 484,58, 40 Bouhis Dt 4
ation of the entire system—over 3500 trained and practical assistants mn;::hs.'m' e ouble business within next three
to cover the entire country—over 3500 sources from which to draw -
new business in yeur territory. THE CO-OPERATIVE BUREAU

is a very fitting pame for this organization. You
ber without charge when you finish the course.

Coupon, Cut or Tear Off and Mail Toda:
THIS COUPON willbring you the synopsis of the entire course 4

mea mems-

W. A. 3 ican
—will bring &uu a ‘wealth of evidence, facts and figures—our . 565 g,‘?‘{i‘;f_" li::i:fﬁ:gn.-—?ﬁ:;}:‘ﬂ:?l s:i?h!::'t
p I TR E S s ST | s et 2N
n ur e . sethe coupon, w 's here
for, but be sure and mail it promptly—today Is a good time. SoHES6: il o on the Collection Business.
W. 4. SHRER AMERICAN COLLECTION SERVICE Name

Add

President 595 State St. Detroit, Mich.
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for this the opening
dge to th
FREE BOOK opportunity

of your life

HE New York Electrical School
teaches men practical electricity
and shows them the way to earn

big money by becoming expert elec-
tricians. No profession has a more
splendid future than electricity.

We teach our students how to become master
electricians by painstakingly drilling them in
the actual work they will be called upon to do
when they accept a situation at big pay. Each
scholar is personally taught from thé day he
enters, and individual instruction is given in all

ractical branches of the work..| Students are
t taught the simpler electrical work and as
they gradually dprogress they are taken from
department to department until finally they can
completely equip a bu_i_ldinF from the blue
rints the students themselves have drawn.
en they receive their certificate they are
ready to go out in the world with a profession
that will never forsake them. Not a corre-
spondence school—you ‘‘Learn by Doing.”’

Good Eleetricians
Are Always in Demand

and the money they earn is often twice as
much as other men earn from ordinary trades.

Write for Our Free Catalog
and Get Full Particulars

It is more than likely that this is your
opportunity. There is no work that a man can
do from which he will get more pleasure and
profit than from electrical work. Write to-day.

The New York Electrical School

26 West 17th Street, New York

MODERN ELECTRICS

When writing, please mentlen “Modern Electries.”

Vol. 6. No. g.

JUMP SPARK IGNITION COIL
AND PORCELAIN INSULA-
TORS
(2559) Walter C. Hoffmann, Conn,,

states:

Q. 1.—I have a two horsepower gas-
oline engine. Is there any practical
way to connect the spark coil to the 110°
volt alternating current and thereby
eliminate the batteries? The coil is
used for jump spark ignition. 4

A. 1.—No. You had better continue
using a battery for operating the coil
If the coil were used on the alternating
current supply in series with a resist-
ance or bank of lamps, the contacts
would soon burn out and this method is
therefore unadvisable to employ.

Q. 2.—Which is the best insulator to
employ, glazed or unglazed porcelain?

A. 2—Glazed porcelain is by far the
best insulator of the two mentioned.

CHANGE IN THE CONSTRUC-
TION OF A CONDENSER

(2560) W. E. Gooden, Man., Canada,
writes :

Q. 1.—Kindly let me know if the con-
denser for a one-inch coil appearing on
page 369 of the July issue would be of
proper capacity for the same coil if the
plates were coated on one side only
with foil and pressed together leaving
no air space between. If not, what
would be the proper area of foil for this
condenser? :

A. 1.—The capacity of such a con-
denser as you describe would be satis-
factory for use- with a one-inch coil,
but it is apt to heat up readily because
of the lack of provisions for keeping it
cool.

CALL LETTERS AND ELIMINA-
TION OF INDUCTION
SOUNDS
(2561) Frank Kilander,

states:

Q. 1.—What are the call letters of the
United Fruit Company’s stations at
New Orleans, Cape San Antonio, Cuba,
and Swan Island?

A. 1.—The call letters are as follows:
New Orleans, W H K; Cape San An-
tonio, Cuba, U J, and Swan Island,
US.
Q. 2—A little less than a bloc!c.and
running parallel to where I will be,
compelled to erect an aerial, there is

Texas,
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This Superb Artist Model

Piano Shipped FRE E

Yes free, positively and absolute-

ly free. You do not have to pay usasingle penny now or later.
We merely ask you to accept it on free trial in your home. We do not even ask
for any deposit or any guarantee—not even any C. O. D. payment to us. We pay
all freight charges to your nearest railroad station. This offer is made direct to
you without any middleman’s profits, no jobber’s profits, no dealer’s profits be-
tween us and you. You get this superb Evans Artist Model Piano under our
direct selling plan from $100 to $200 less than you can buy a cheap commercial
piano from your local dealer. Write today—get full particulars of this great offer.

|
|

Easy Payments—

Never mind the money. Our low whole-
sale price and casy payment terms are so very
liberal that you mever think of the money.
This offer places you in the very same posi-
tion as if you were a dealer; u buy it at
exactly the same price as the dealer bu You
do business direct with the factory and get the
piano at our low rock bottom price with all
middlemen’s profits cut out,

No Money Down—

Not one cent on this amazing free trial
offer. You do not have to pay a single cent
to us unless you decide to keep the piano, If
you want to send it back do so at our expense,
If you are satisfied with the piano after 80
days free trial and decide that you want to
keep it, our easy payment plan is open to you.
Take your time to pay for it.

i factu f the E Artist Model
O!Jr Great Offer ‘gi:nofh:rﬂ?:git::adimr:tﬂto}ou ?romwt‘l?: factory your
choice of any of our artist pianos free. We prepay the freight. You make no deposit

of any kind to us. We want you to hear its pure, vibrant tone—we want you to
examine its splendid workmanship—we want you to compare the Evans 'Krust

Model Piano with any other piano made. If at the end of the 4 weeks free Coupon
trial you are not convinced the Evans Artist Model Piano is the one .
piano for your home, ehip it back at our expense. F.O.
Evans Piano Co.
L] .
w Write today. Get a free copy Dept. 494,Chica
Mall Coupon NO of our handseme art catalog . go. 1Il.
and full particulars of the greatest plano offer ever made. It means Gentlemen — With
a saving from to $200 on tha purchase of a pisno. To the first the understanding that

100
buyer in each fcctlilﬁ. we offer a two-years’ course in music free.
E TODAY—NOW.

EVANS PIANO CO.

DEPT. 494 CHICAGO, ILL.

I am not buying any-
thing, you may send me

free prepaid a copy of your
Art Catalog and full partic-
lars of your direct selling plan.

NEmMe; i i

Address............
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Bin
@ Toys

Trade Mark

BING'S Tralns work mechanicall
ns well as electrically, They are mod-
elled after the real thing, and guaran-
teed to work perfectly. In fact. the
Miniature Railway System as pro-
duced by BING is complete In every
detnil —Stations, Switches, Sigunals,
ote. -

Ocean Liners and War Boats to run
mechanically, as well as by steam. e

Toy Automobiles, modern in every
shape and detail.

Moving Picture Machines for real
house use.

All Toys made by BING are guaran-
teed with regard to utility and satis
faction. That's why you should ask
for BING toys in the stores,

Look for the Trade Mark—it is
on every article,and if you can-
not find what you want, write s,
and we will send you acatalogue,
and see that you are supplied.

Qurservice department répairs
our toys FREE.

JOHN BING,

385 Fourth Ave., New York

"-ELECTRICS

BOY ELECTRICS
The KNAPP LEADER—The Best

g

Guaranteed as
Bepreseated

Many other motors at all prices.

Live dealers everywhere,

Order direct or ask your dealer to show you

the Knapp line and insist on getting Knapp goods.
Dealers not already handling the Knapp line

should ask for prices. A

Catalogue illustrating full line of dynamos,

motors and electrical novelties free on' request.

Knapp Electric & Novelty Co, 57Nust Stz

WE CARRY A STOOK OF .
KNAPP GOODS

LEVY ELEGTRIC CO.

B30 Market Street - San Franchse, &If

When writing, please mention “Modern Electrics.”

Vol. 6. No. 9.

three-phase, 60,000 volt transmission
line consisting of three cables. Can the
induction from this line be eliminated
by the use of a loop aerial? Is the loop
aerial better for receiving than a
straightaway type and can all induction
from arc lights, etc., be eliminated by
its use?

A. 2—It is not probable that you
can eliminate all the induction sounds
by means of a loop aerial, but it will
be materially reduced by using this
form of aerial. The loop aerial is said
by many to be better for receiving, but

" this, like many other matters in wire-

less telegraphy, is the subject of con-
siderable controversy.

RADIO EXAMINATIONS, RE-
CEIVING CONDENSER, AND
UNTUNED SETS

(2562) Joseph Hurley, New York,
asks;

Q. 1.—When taking an examination
for a Radio Operator’s License is one
questioned about his own apparatus or
wireless equipment in general?

A. 1.—The examination consists in
testing the applicant’s knowledge in
general electrical subjects as well as in
the theory and operation of wireless
equipment of any kind. As, more or
less, all wireless apparatus is of the
same design, and if one can operate any
particular set, he can operate practic-
ally any set, the examinations cover
wireless apparatus in general.

Q. 2—Explain how the use of a
plate condenser helps to intensify the
spark for sending wireless messages.

A. 2—The condenser stores up en-
ergy from the coil or transformer and
when it can no longer hold more cur-

“rent,. the gap breaks down and the

condenser is discharged. By alternate-
ly charging and discharging the con-
denser, a greater amount of current is
discharged at one time and accordingly
causes greater waves to be generated
than if the current of the coil or trans-
former were allowed to discharge con-
tinually across the gap in small quanti-
ties. This action is analogous to that
of a water pipe that is continually flow-
ing. If the water is allowed to flow out
of the pipe, the current is continuous,
but will not cause much of a splash if
it- is- dumped into a basin of water.
However, if the water first flows into a
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Look Into the Future

Wring Success From the
Next Twelve Months

-] New Year lies before you—laden with a wealth of untouched oppor-
A tunities—freighted with undeveloped possibilities. And what this year
will bring to you will depend largely on what you command from it.

You have all the elements essential to success—either in your present
line or some other line of work. You can make this new year bring a better
position—a larger salary—and more pleasures and greater home comforts.

No matter how little progress you've made this year—if you will make up
your mind to do it—with the help the International Correspondence Schools can
give you—you can wring success from the next twelve months.

For twenty-two years the I.C.S. have been
_zlssmtmg men to get- into the lines of work for R

which they were best fitted—have been helping  + INTERNATIONAL CORRESPONDENCE SCHOOLS ¢
them to train and develop their natural abilily— * Box 992, Scranton, Pa. pe
to qualify for better positions and bigger salaries. b Please explala, without further obligation on my part, Bow
They can do the same for YOU, no matter Where | position. trade, or profession before which I have marked X. o
you live, \ﬁr;zat you do, or how little spare time . e e e TP .
you may have. ! b lectric Lighting Machaalcal Drutteman | o
2 Electric Rallways R. R. Construction o4
Just mark on the coupon the position you & E_{::g‘.fg;r..-y ; Concrete Construction | %
would most like to fill, and mail the coupon to . Dynamo Foreman = Contracting and Build'g | »
the I.C.S. Without obligating you in the least . m‘;f;é‘g,@, i e s 3
they will show you how they can train you for % Tolsohans Bipact Ghomist .
this job right in your own home_ during your . Civil Engineer Advertising Man .
spar time. Ll B il
It will cost but a stamp to mail the coupon A L : 52
—but it may bring the opportunity. that will ~ + Name 2
change the course of your entire life. . 3 Stvand No -
=Es L .

. * it & State
Mail the Coupon—TODAY :c¢— :
| : Present Occnupation. »

O..C00..000.‘0..’0"...000.9000"

e

A ' Sy
When writing, plene'mentmn “Modern Electrics.”

B —— |
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K. &D. Measuring Instruments
Yoltmeter, No. 22, Ammeter, No. 20, Price, $2.00

Our measuring instruments are inexpensive but
well made and designed for practical work.

For sale by all dealers, or will be sent express
prepaid upon receipt of $2.25. Send for our cata-
log No. 9-A. of high grade battery motors and
small dy All dealers should write for cata-
log and prices of our line,

KENDRICK & DAVIS CO.

Manufacturers
Lebanon New Hampshire

You Can Vary the Tone or
Pitch of Your Spark

at will by using the

BARNES VARIABLE
SPEED A.C. MOTOR

on your revolving spark gap.

Made in two sizes suitable for direct com-
nection te any gap from % KW. to § EW,,
or larger, and in-
stantly variable in

from 2,000
to 17,000 mol:g-
wllllnr’ the use
of external resis-
tance or other

cen.

y reliable
and po ‘l!iveli
ogp See, i

at all

tor is {ndiapontable o Dentints, J weltrn: o

] . 3 &

all [

mr‘:t variab o‘md on A.%ﬁ

For the Motion !:Ilgt.nn the motor
is an lu:uhlﬂon. dmmll;"d the con- .

trol s Invaluable onder such circumstances

us send you cataleg.

BARNES’ MFG. CO.

777 Belmont Street, BUSQUEHANNA, FA.

When writing, plesse mesties “Moderm Electrica”

Vol. 6. No. o.

bucket and this bucket is emptied each
time it becomes filled, the splasn wall
be much greater than by the other
means. Thus, the action of the con-
denser is to store up energy and dis-
charge it-in large quantities at regular
intervals.

THE RADIO AMATEURS OF
DETROIT

A wireless club has recently been or-
ganized in Detroit with the following of-
ficers: President, Lester M. Ilgenfritz,
2 Forrest avenue, E., Detroit, Mich.;
secretary, Sidney E. Anderson, 1320
14th avenue, Detroit, Mich.

While the membership at present is
small, we intend to grow during the com-
ing winter. Each member is assessed
five cents weekly, the revenue thus ob-
tained to be used in purchasing a wave-
meter and like instruments for the use
of club members. The President and
Secretary are joint operators of a sta-
tion recently installed at Central High
School, conceded by all to be the best
amateur wireless station in the city.

THE EXPERIMENTAL WIRE-
LESS CLUB OF LYN-
BROOK, L. 1.

The above named club was formed
recently. Its object is to promote the
use of wireless and for experimental
purposes.

The officers are as follows: Fletcher
Jordon, president, and Norman C.
Cowper, secretary and treasurer.

They would be pleased to hear from
other organizations. Address all cor. -
spondence to the secretary, IynlLrook,
L.L

THE COUNCIL BLUFFS RADIO
ASSOCIATION

The Council Bluffs Radio Association
of the Y. M. C. A, was organized some
time ‘ago and elected the following offi-
cers: Harold Joseph, president; Clyde
Stilwell, vice-president; Harold Kerney,
secretary and treasurer, and Arnold
Jensen, licensed operator and sergeant
at arms.

We would be glad to exchange cor-
respondence with any other club and
will do so if they send it to the secretary
at 725 Sixth avenue, Council Bluffs,
Iowa.
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THE BEST BUENING COURSE IN WIRELESS IN NEW VORG
equill, 70U live nearby snd wish to bold your present position, while studylsg st aight 3
Pment—twelve instructora.
Pnp;i-;, forc a lovu';mmnt llce;:;e——unde; :}oum:lﬂ"l:llnﬂl‘
& - ns -
Evening O'(lnr-::-:; BFn n-::ﬂ:l": 5:'"“’" and Drafti
Spanish for Operators

i New class in Engine storts soom.
+M.C. A. TELEGRAPH SCHOOL, 148 East 86th St., New York

i 3
TELEGRAPHY TAUGKT ton
IN THE SHORTEST nd \ assisted.
POSSIBLE TIME A “Tw-?“g?.::
Statlon. -

Wires and complete $2,000 Mareon! Wireless
est and larpest school—est. 39 years. ‘ment §15,000
Endersed by Ihlln!ud'. "ll‘:[l‘lﬂ and Westers l?lful:” -

elals. Experip Liviog exp
earned. Tnitionm low Essy payments. Catalops Freo.
Dodge's Tllumrhl!m & Wireless lestitnts
7th Street Valparalso, Ind.

Alr and water cooled, }{, 4 snd 1 E. P.
Unsarpassed for laboratory sxperimental work
and for opersting washlog machines and light
, machinery. Can be osed for small Individeal

alectric light plsnts; completo clrcolars for
stamps. Also get our No.12 toy aad engloe
eatalogne or No. 20 sogine and general eal
10 eents each [(noin wreferred) r-fl}-ad on

first order. AMATEUR MECHANICS SUPPL ;
860 A Monadnock Block. D. CHICAGO "‘-1

The Omnigra -

Ph Automatic Tranemitter combined
;:::h‘:“d“fg‘is k:iyn;nt: wu‘rder. Sends ;o“r tele-
ator would. Five sty?es psgeup.j uz:ti::ual:re’xrg:t oErs

| Omigraph Mig. Co, 393 Cortiandt St, New York

g with 75 {llustrati for mak-
'3 Boy Electrlclan ing Battorics, D,u:;:',n;alnu.
% Telegraph apparatus, Telephone. Lights, Bells, Alarms, Coils,
s et R e e k0 T TR T

evening: la e rie % g0 that anyone can understan 3 at. e Por.
irolns Mt T *‘:;}:;‘:::‘ﬂ““m’“;ﬂ:“ﬂ“ J. C. Dorn, 705 8 Dearborn St. Dept. 45, Chieaps, Iile
Write or call for descriptive matter, terms and bulletin
glving positions held by our graduates.

- 1

The PAINE Uptown BUSINESS SCHOOL
Box A’ 1931 Broadway, near 65th St., New York Clty It In important that
in wirelesa
should jolo the Wireless
S£E TH[ Association of Ameries,
WORL ;hich was fo_n':lded solel
advance wireless.
e organizstion is not in _any

Our Operators are with the ":;sit?on;%:l are i <
ll - - - m “

MAHGDHI WIHELESS GBMPANY lt:z?p!.utlnand beuédﬁ ttclim mru%‘c&lumwﬁﬁx
already has over 22,800 members, and is the

UN'TEn FH“IT ﬂnMPAHY largest Wireless Association in the worl
e

There are no dues to be paid, and we

u- s- GUVEHHMEHT :ﬂﬁst that you write to-day for full
iculars.

Wireless, Railroad and Commer- e
cial telegraphy. Day and Even- Wireless Association of America
ing. Low monthly rates. 231 FULTON STREET
PHILADELPRIA SCHOOL OF WIRELESS TELEGRAPHY. New York City

10th FLOOR, PARKWAY BUILDING
BROAD 2nd CHERRY STREETS PRILADELPHIA. PA

-9,059-Word

Y TES- ROCHE Business Book Free
SPEC|AL Simply send us o postal and ask for our free illustrated

ig&-m Business Book which tells how priceless Business
perience, squeezed from the lives of 112 big, broad, brain
yours—yours to boost your

For Hom In Serv.riu E‘?:::%:;:?m?:bmﬂa. This free book deals with
Maximum —How to manage a business
Stammqng evice S
—How a -
Minimum —How to collect money
g ok Local Action s
—How ol posil
Has Quickest e S e
. . N —How 2 office methods
No Equal @EEP Recuperation | Smineiquimbeniit iniitinin
THE WM,. ROCHE ELECTRICAL s e :ﬂaga.:hm itinvolves oriry t ﬁuﬁf BDN&&GWI
‘.,—m mlﬂi sr m 'o“ E}ply say, ''Send on your 9,05%-word Book.”* to
—— . SYSTEM, Dept. 10,  Wabash & Madison, Chicago
il When writing, plesss mention *“Modern Electrics.”




UNITS"™

FOR

SPARK COIL

AND
TRANSFORMER
SECONDARIES

Send 2 cent stamp for our “Secondary Unit" leaflet, also

ainly which. The 50 cents may be
order of spark coll or trapsformer
when such order aggregatees $2.00 or more. Why not
that transformer or coll? haven't you
put it off loog emough? Our Blue-Prints and speclficalions
tell you just how to do it, and our “Becondary Units” will
tide you over the most troublesome part. #
ou are more interested in the recalving thn;:.mtha
“ wireless

course that they haven't got a pair of “Brandes ves,
which ia altogether likely.
Prices are, “Superlors’ $5.00, “'Trans-Atlantlo” §0.00,

"Improved Navy Standard’ §13.00, to which must be added
postage oo one pound at your zome ratse. In case you want
more particulars concerning these phomes our catalogue will
enlighten you. Bend for it

WINGER ELECTRIC & MFG. CO., (Not Inc.)

713 So. Dearborn St., Chicago, lil.
Successors to Dawson & Winger Elootrie Co.

“SECONDARY |

REMOVAL NOTICE

We wish to notify our patrons of our
removal to larger and more commodious
quarters, where we ghall be better than
ever prepared to care for our ever in-
creasing mail order business. Our old
placa had become too small, both In
factory and office facilities and we were
compelled to seek a larger place, where
we will be able to give Immediate atten-
tion to all mafl orders, as well as home

tomers, also any new ones who may de-

heretofore.

Send Sec. In stamps for 1912 Catalogue.
None sent otherwise,

F.B. CHAMBERS & CO.
2046 Arch St., Phila., Pa.

trade, and we wish to assure our old cys- i

clde to give us o tal, that they will |’
recelve the same courteous trestment as [

New High Grade Wireless Apparatus

Boston Variable Condenser, 26 Plates. .. ,...... 2.75°

Mineral Detectors, composition base. ... 1.75
Combination Mineral Detector, white

marble base '

R el Y ) s .00
Double Slide Tuner.........oeeooronns :

A SO g e 3:50
Junior Condenser, 50c; Large Con-

“ BIECT o (o aaa saameeninasianeansennn .00
Small Sparlk Gap, 60c; Air-Cooled Gap. 1.00

Your money back on these goods if not satisfied.
Also Boston Agent for Elec, Imp. Co.

Mankattan Spark Golls Electric Supplies and Flashlights
M. MUELLER

18 Devonshire Street, Boston

When writing, please mention “Modern Electrica,”
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HIGH FREQUENCY WIRELESS
TRANSMITTERS

(Continued from page 933)

expected from it in the future. But
at present it is not used to any con-
siderable extent for commercial - pur-
poses. :

Although the rotary and quenched
aps are used to a great extent today,
the old stationary gap is still used at
a number of stations. The only ad-
vantages of this gap are its cheapness
and simplicity, ‘'while besides the dis-
advantages spoken of above, might be
added the necessity of very high volt-
ages, from 30,000 to 50,000 (only 12,500
volts being necessary with the rotary
and quenched gaps), the large con-
densers needed, and the changeable
character of the sparks. Nevertheless
the stationary gap may be used to good
advantage if a stream of air is forced
through it that serves to blow away
the burnt air and thus preserves the
insulation of the gap, allowing only
one discharge across the gap per cycle
of the applied current. This requires
an exceedingly swift current of air
and generally a rotary gap is prefer-
able.

The amateur experimenter generally
tries one or more of these ways to
produce undamped oscillations, ex-
pecting to produce a musical note and
to increase his range, but he generally
fails in both. Why? First, it is most
improbable that the speed with which
the revolving studs pass the station-
ary electrodes is.correct, and in such
phase that the gap will close every
time at the moment when the con-
densers are at their maximum charge.
And, if these conditions do exist, a low
frequency would be the result prob-
ably twice 120 cycles, or the frequency
of the applied current (60 cycles)—
though undamped oscillations would
be produced, with better radiation.
Generally, however, the amateur de-
sires more to have a high frequency
than to increase his radation, and .hlS
rotary gap frequently produces a high
pitch for him, though often it does
not. This may be caused by the speed
of his motor being too low, but gen-
erally it is caused by his induction coil
giving too high a voltage and not
enough amperage. When, on the
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climatic conditions.

they are

Best by Test

type, 3200 ohms.

and six foot silk cord for $13.00.

CHICAGO—Winger, Electric &
Lo AUSTRALIA

MODERN ELECTRICS

On LAND or SEA V'

BRANDES Receivers are used by profes-
sional and amateur operators with equal sat-
isfaction—they give the best results under all

Send for a pair and convince yourself that

We illustrate our New Improved NAVY
This is our finest set and

sells complete with hard-rubber headband

Send stamp for descriptive matter.

C. BRANDES, Inc., Wireless Receiver Specialist
3 Liberty Street, NEW YORK CITY

0 Ayl th Agencies, 149 New Montgomery St., San F isco.
PACIFIC COAST- ot Co., 713 South chrhorn St. i

Mfg.
3¢t “Hamilton, Ltd,, 177 Elizabeth St., Sydney, N.S.W.

993

You Need Our New Bulletin.‘[iz

ON WIRELESS TELEGRAPH

Send for it. Contains Codes and '_
Special Features :

SEND STAMP FOR BULLETIN which shows
outfits complete, compact and of proved merit, and
in many cases for less than you can make a set at
home. Expertly boiltand ready for use,

Explains in simple language the most educa-
tional of modern sports, how to get started in this
scientific game for smail expense. Read messages
in the air, get the correct time daily from the
government by wireless,

THE HUNT & McCREE FACTORY OF

MONMOUTH ELECTRIC CO., Inc.

92.94 Murray St., New York

e—

The Audion Detector

THE RADIO TELEPHONE CO., holders of
thirteen U. S. Letters Patent granted to Lee
de Forest, covering detectors operated by heated
ases and emxlogjmg a local battery, pressnt the

ype R.J. 4 Audion Detector, at $16.00 (licensed
for %ri\rate or_experimental use only),

BEAR IN MIND that this is the only detector
of the audion type offered to the experimenter
which is manufactured under our patents, and that
we are the only concern frgm whom renewal bulbs
mn_f be legitimately obtained.

he manufacture, sale or use of any detector of
the.audion type not authorized by us constitutes
an infringement on our basic patents, and we are
prepared to take any and all measures necessary
to protect our patent rights.

SEND 2C STAMP FOR BULLETIN DESCRIB-
ING THIS INSTRUMENT.

The Radio Telephone Co.
: Dept J.
- 1391 Sedgwick Ave., New York
Live Dealers Write for Terms

" When writim;:. please mention "Modern Electrics.”
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“H-C”RECEIVERS

FOR WIRELESS
OPERATORS
iR

Weight only roY:
ounces.
Sensitive fo the
slightest vibra-
tion.

They excel in the
essentials, i
Every Set is fully '
guaranteed. \

Send for baoklet!!;
No. 20E3 [l

The Holtzer-Cabot Elec. Co. ||

CHICAGO, ILL. BROOKLINE, MASS.)l

DOUBLE slide tuner TH# long
wound with 150 feet of No. 24 wire, “Our Don't Jar Out'’
universal detector, a 1000 ohm double pole recelver, cord, and
headband, 1 fixred condenser, 1 buzzer and switch that tells
you if your detector 1s worldng, 6 insulators and diagram.
Send stamp for bulletin G for other remarkable values.

NICHOLS ELEC. CO., 35 Frankfort St., New York.

Licensed Agents for the Sale of

PERIKON CRYSTALS

(By the W. 8. A. Co.)
For Amateur use only, $1.00 per set
LONG DISTANCE WIRELESS CO. SUPPLIES
EO. S. SAUND & CO.
1 lﬂl&u nmts sn oN, !‘s )| ﬂu?ulln Strast

A —
———

Amateurs In and About New York
Please take notice. I have an accumulation of used Wire-
less Apparatus, parts, tools, machinery, Electrical Apparatus
Bells, Burglar Alarm Springs, Push Buttons, Covered Wire,
Cases, Brass Rods, etc., Paper Tubes, Electric Light Bulbs,
Motors, Switches, ete.; o Bpeed Lathe, Condensers, and other
articles too numerous to mentlion. As I want to make room
for a fresh stock, will sacrifice; any reasonable offer ao-
cepted. Don’t write; call any time from 9 A. M. to 10 P M,

J. F. ARNOLD, 243 B.118thSt,N.Y.

When writing, please mention “Modern Electrics.”

Vol. 6. No. g

other hand, he experiments with the
quenched gap his failure is generally
due to his having failed to make it air-
tight, and also to the voltage being too
high and the amperage being too low.
The Poulsen system is very seldom
experimented with by amateurs, owing
to its expense and complexity, and to
their inability to obtain high pressure
direct current.

The amateur experimenter generally
finds that the low frequency set suits
his purpose best, because of its sim-
plicity and inexpensiveness. Another
reason is that it is not necessary that
he should maintain constant communi-
cation with another station. However,
one’s study of radio-telegraphy is far
from complete if he has not studied
and experimented with undamped
oscillations, for it is there only that
he reaches the highest branch of the
subject. The quenched gap is used
entirely by the German and Mexican
Governments, the Hamburg-American
Steamship Co., and elsewhere. While
the rotary gap, in the service of one
of the largest American steamship
companies, and in the U. S. Navy, has
shown its superiority to other systems,
especially in the tropics, though the
quenched gap gives excellent results.
Sets using high frequency undamped
oscillations are coming more and
more into use each year, and, if for no
other reason, they are therefore worth
our study. High frequency wireless
systems form a very interesting sub-
ject and we may expect the greatest
discoveries in radio-communication in
the next few years to be brought
about through their development.
Therefore, it is well to advise those
interested in radio-communication to
study the subject thoroughly before
experimenting with it and then to con-
duct their experiments accordingly.

THE MALDEN AMATEURS

Recently a number of Malden boys
interested in wireless and electricity
came together and formed a wireless
club.

The officers elected are Emanu-l
Kline, president; Isaac Horowitz, sccre-
tary, and Daniel Barrett, treasurer.

‘Address all communications to the
secretary, 378 Cross street, Malden,

ass.
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Transmitting Sets
Receiving Sets
Transformers
Condensers

Spark Gaps

Wave Meters

Tuners Keys

Blitzen Receiving Set, Price, $33.00

CLAPP-EASTHAM CO.

143 Main Street,

Aylsworth Agencies Co.
149 New Montgomery St., San Francisco, Cal.
Western Sales Agents

Oscillation Transformers

CrLaPP- EAsTHEAM shops, the CLAPP- EASTHAM
way; a little better than the best.

America, also a catalog of parts and materials
for the construction of apparatus, sent for 4c.
stamps.

THE BLITZEN TRANSFOHM-ER
% KW. $15.00 7 KW.$22.00 1K.W. $36.00

If its wireless, we manufacture it in the

The most complete wireless catalog in

CAMBRIDGE, MASS.

J. J. Duck Co.
432-434 St. Clair Street, Toledo, Ohio
Central States Agents

PROPER TUNING

in receiving circuit means the use of selective,
well designed tuning apparatus. Our new Induc-
tive Turner leaves nothing to be desired. De-
signed right, built right, tunes right, priced right.
No sliders to cause poor contacts or short-circuit-
ing of turns, windings in plain sight, instrument
beautifully finished. A piece of apparatus you
will be proud to own. %md with our Audion
Detector makes a receiving set which cannot be
excelled.

Illustrated leaflet will be mailed to any address
upon receipt of a 2 cent stamp.

THE WIRELESS riFaG. CO.

CANTON, O.

LOOSE COUPLER

N Len Diam. Wire Thread perin.
Prim.... ... 6 43{" 23 Bare 28
Setuciinrane DT 4 30 Silk Enameled

Secondary has 10 taps operating with splendid

switch.
The SPECIALTY ENGINEERING CO.
217 S. Central Avenue Baltimore, Md.

FAUCET WATER MOTOR

indicatora. Reducing Wheels Flanimeters. ress

LIPPINCOTT M. S. CO.
€2 Columbia Bt.,

Nowark Neow Jersey

NOW READY
THE

Airman’s Vade-Mecum

No. 1, Meteorology
By Colendd H. E. RAWSON, C. B.

(Vice-President Royal Meteorologicsl Society;
Council Aeronsutical Society)

ContenTe:—Introduction and 5 Chapters_on

emperature, Pressure ol
t:i]pitltinn. eather Forecasting, Index
(Illurtrated.)

Price, 40 cents, Post Free. y
AEROMAUTIES " 9, Loadon Wall Bldgs., Lendon Wall, Laades, E. &

—

When writing, please mention “Modern Electrics.”
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N T
FREE--Send for This
Large lliustrated C;t';om

HoME-STUDY BOOKS

Electricity, Engineering, Carpentry,
Building, Painting, Business
Check the subjects you are interested in

and mail it with your name and address,
We will send full particulars by return mail

oo Electrical Engloeeriog L. Bas Englae Engluser
..... Hee, Light and Powar Supt. ......Automoblia Machanlelan
weonElogtrical Wirlsg 000 L Baokegpar

eeee Tolopbone Exppet L Plambar

.---. ATERItOEL veere.Mason and Bricklaper
...... Ballding Contractor ceeen CRTpROLET

...... Architectaral Draftsman ......Palnter, Signs and Card Writiog
woo. Controte Englneer L. Latter Writisg

...... Mechanical Draftsman wees. RN Ir02dlng

...... Steam Engloaer ... Mutorman

...... Stationary Englnsor

FREDERICK J. DRAKE & CO.

D 22 = 1325 Michigan Ave. CHICAGO, ILL.

Change—your dry—
brittle—oily hair—
caused by Dandruff—
for clean— '
healthy—hair.

fIUse Karotone Hair Tonic, a scientifically prepared com-
pound for dandruff and bair troubles, having heal-
ing, antiseptic qualities—prevents baldness, weak
and falling hair—absolutely free from injurious
chemicals,

NThe purity of Karotone Hair Tonic is attested by prom-
inent physicians who made careful analysis of the
ingredients. The tonic may be used on Baby's
head as well as on Father’s and Mother's with ab-
solute safety. As a preventive and cure for scalp
and hair ills, or stimulant to aid nature in the
growth of hair.

MA few drops‘of the tonic rubbed into the scalp once a
day frees the scalp and hair from dandruff and
keeps the head in a cool and healthy condition.

MLarge 10 oz. bottle for family use sent packed in sealed
carton by parcel post anywhere.

- PRICE, $1.00 ,
K AROTONE co.

Established 20 Years :
59-M-Vesey St. New York.

When wr'ting, please mention “Modern Electrica.”

(Continued from page 934)

pieces of apparatus, one being the trans-
nmutting set, and the other the detecting
apparatus. The latter is contained in a
case ten inches long, five inches high and
four inches wide. The transmitting set
consists of a storage battery and a spe-
cial form of transformer coil with nec-
essary connections and switches, to
transmit a current of electricity through
the line. Another compartment of the
same box holds a reel on which is wound
about 500-feet of copper wire.

It may be stated that the indicator
or detecting apparatus is composed of a
supersensitive current detector of spe-
cial form, while attached to it by a con-
necting cord are two special sensitive
telephone receivers with a head-band.

In order to operate, one end of copper
wire is attached to a faucet or other fix-

ture which connects with the pipe to be ..

located and the other end to one pole
of the transmitter. Connection is then
made to a fixture in some other house,
or to a fire hydrant, or valve in the main,

to the other pole of the transmitter by .

this means forming an electrical cir-
cuit, With the throwing on of the switch
of the transmitting instrument, the cur-
rent immediately starts running from
the batteries and coil through the cop-
per wire and fixture down the piping to
the water main in the street returning
to the battery and coils again by way
of the connections in the second house
or through the fire hydrant or valve.

The person handling the indicator then. -

places the telephone receivers to his ears
and starts on the trail of the “lost pipe.”

As soon as a sound is heard in the
telephone receivers the operator is ap-
proaching the pipe or main which he
wishes to locate. When directly over
the_pipe the sound will be loudest. By
manipulating the indicator, 4. e., swing-
ing‘and turning it, the direction of the
pipe can be accurately located at_ld by
simply walking along the ground in the
direction that produces the greatest
sound, when the indicator is swung, the
location of the pipe or main can be as-
certained. :

It is held that the same methods ap-
ply to gas services and mains. This in-
strument will also locate exact points of
junction between main and service, in-
dicate change in_direction and can be
used to locate dead ends. The charac-
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i
I.’.: NEW 1913 CATALOG WIRELESS BARGAINS

JUST 0 UT of the Etheric Wireless Ml:: Co. nmi offer these goods at 25 cents
on the dollar.
; =2 No. 125, TUNGSTEN NICKEL
VEST POCKET FLASHLIGHTS

with Tungsten bulb and Ever-
ready battery, complete - - 650
Extra bulb, 25¢. Extra battery, 25¢

Showing a complete line of Wireless
Material, Novelties,

Christmas Tree Outfits

Lionel Trains and
Electrical Toys THIS 50c POCKET CIGAR LIGHTER [
Turn the wheel. Flint good for :N&¥3
CHRISTMAS TREE OUTFITS 5,000 lights. (3 for 25:),%: 3
S ek b ouths, compiowin s $2,35 each - - - 15¢
dry batteries - : New FIIIHE, 50 6 for 25(:
No.10. TUNGSTEN FLASHLIGHT

\!

FOR 110 VOLT CIRCUITS
With assorted colored lamps
$2.40 $ 4.80

6 mc}neslnng 900

Complete

16 Light - -

8 Light - -
24 Light - i‘l . 72? : d’::inghtl. - 10.40
With fancy fruit and flower lamps
8 Light - - .80 16 Light - -  7.60 Bxux Butwy EE:
24 Light - - 11.40 32 Light - - 15.20 e
Birds extra - A5 Santa Claus .35 ETHERIG WIRELESS DETECTOR

MINERAL ?‘mﬂ
Regular Price $2.00. Bargain Price soc

Western Agents for ELECTRO IM.

PORTING CO. on Wireless Goods.

; Sn:ne Catalog. Same Prices. E. L

No. 2. Complete Electric Train Oulfit, consisting of Locomotive, E:r:.fg::ell i?;;:‘:ﬂ'éoai:ﬁoln_ (::;::i

Tender, 2 trailers, and set of third rail track (4 curved.) Will operate with each $1.00 purchase. The com-
on 2dry cells. Holiday price, comulele hy express = - $1.85 plate st with $20.00 orde;.

No. 3. Larger Qutfit with Electric Headlight = = = 235  gudgomstamps Jor our 8 complele catalogs and bargain sheet

raw matlerial, and lesson coupons.

'I;ICI 9. Larger j,ntonll:hl'; \\Iu‘(l:: |Ie:l|ﬂ1lgh|. larger tmIIErx. 3.90
sections curved tracl rice Complete - - - o
LA SALLE LIGHT CO.

- . No, 10, Heavier Qutfit than No. 9. Switch connected tomcl.
will operate on 110 Volt A. C. Curtent using our No. 5A
i i - 4.50 Former location of Anderson Light & Specialty Co,
134-136 N. La Salle St., Chicago (Opposite City Hall)

SPECIAL: -Rotary Spark Gaps

Extra straight 1 ft. sections of track for any of these tains
$12 Complete

A.C.or D.C. Motors
Parts Also Sold Separately.

G. S. CROWTHER

1414 Pembroke St., VICTORIA, B. C., Can,

FOR A SAMPLE COPY OF THE

SEND ‘vermonT ‘scour

PUBLISHED MONTHLY IN THE
INTERESTS OF THE BOY SCOUTS
OF AMERICA

GREAT
Boc.avear THE VERMONT SCOUT, RUTLAND, VT.

GORDON CELLS

A RENEWAL consists of a complete interior, and when the
renewal is made it makes a complete new battery at a very

moderate cost.
Costs less to maintain than any other kind of battery
installation.

All types and sizes for all classes of work.
Further information and catalog on request.

'GORDON PRIMARY BATTERY CO.

50 Church Street, NEW YORK, N. Y.

interested eagines, il d
R g SR i et
ne u- e
uc:g‘-'n::ndw.wmm,:-:“ pﬁonlutmnd you grath

oy SRt mmGAS ENERGY CO., 22 Murrey'St, NEW YORK CITY

When writing, please mention “Modern Electrics.”
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s BUYS THE MATERIAL
NEEDED TO BUILD
THIS HOUSE !

B S

House Design No. 163-A
A square, semi-bungalow cottage, 26 ft. x 26 {t., four
rooms with ample closet space down stairs and 2 good
sized bedrooms, bath and 3 closets upstairs. One of

our most popular designs. Our low price on material
IEans An opﬂo ity to own ao beauntiful, modern
home at much less than usual cost. Pays big returns
os o real estote investment. Complete Blue Print
Plons and Specifications free.
Ask for Free Book of Plans No.BT-192
This handsomely-illustrated volume cost us a for-
tune to produce, and contains more than 100 of the
best designs of homes, barns and other buildings.
Tells all about onr Great _Bmldlu]g Offer. Our prices
on B NEW material are lower than you can
possibly obtain elsewhe:

WE MAKE PLANS TO ORDER

irts who thoroughly understand their business,
15 to 20 Million Feet of New Lumber
Ennta_ ntly on hand at our Chicago yard. Large stock
_High Grade Millwork, Hardware, Paint and other
milding material. Send us your list for low estimate.
Plumbing and Heating Material at a 20to 50 pcr cent
saving. ‘Write for low prices.

HARRIS BROTHERS COMPANY

Owners CHICAGO HOUSE WRECKING COMPANY
35th and lron Sts., CHICAGO

STEEL GARAGES

FOR AUTOMOBILES AND MOTORCYCLES

$ AND UP. The ‘‘Edwards" is

easy to install, Rust-proof, fire-

proof. practically indestructible,
Edwards

Fireproof

Garage
All Sizes.
Lowest Prices.
Postal brings
Catalog.

THE EDWARDS MFG. CO.
141-191 Eggleston Ave., CINCINNATI, OHIO

MODERN ELECTRICS

DEN PHOTOS

of the cutest society girls of
Chicago in characteristic
poses, never shown before.
This cutNo.10in § size mtd.
and 40 other poses in Il
Cir. by prepaid express,
50cts. in stamps.

MELLEN PHOTO CO.
100 N, 5th Ave., Chicago

d Big Enterfainer 329 ckes andRiddies,

»n Magic, 15 Tricks with Cards, 73 Toasts, 7
</ Go:%lic' Recitations, 3 Monologues, 22 Funny

Readings. Also ers, Chess, Dominoes, Fox
:4 and Geese, slpden Morris, 10c. postpald.
N, 709 So. Dearborn Street, Dept. 37 Chicago, lil.

When writiar, plesse mention “Medera Eleetrics™

Vol. 6. No. o.

ter of the ground does not affect it, as
asphalt, granolithic, brick, stone, mac-
adam, wood, plaster, dirt, or any other
substances do not interfere in any man-
ner with its successful operation.

It is claimed that the instrument has
never failed to locate the main or serv-
ice pipe and has been used in thousands
of cases since its adoption by the Wa-
ter Department of the District of Co-
lumbia.

TRI-STATE WIRELESS ASSOCIA-
TION

On Wednesday, August 6, 1913, the
Tri-State Wireless Assocation held its
semi-annual election and the following
officers were elected:

C. B. De La Hunt, president; C. F.
Lyons, first vice-president and consult-
ing engineer; J. Marchisio, second vice-
president; W. A. McKelvy, recording
secretary; Miss Nadie Dacus, _corre-
sponding secretary; Jerry Williams,
treasurer; H. B. Horn, custodian, and
J. M. Daly, technical adviser. )

Then, the various wireless topics of
the day were discussed, some of which
were: The advantages and disadvan-
tages of continuous wave systems;
the rotary synchronous spark gap,
the Heterodyne receiver, etc. The
intricate details of all were fully
gone into and various theories were ad-
vanced, all of which were of great bene-
fit to all those present, increasing their
store of knowledge of the art of wire-
less and thereby enabling them in the
future to be: better able to overcome the
perplexities which continually confront
the experimenter, and which otherwise
might halt him in his progress.

As climatic conditions have a marked
effect on wireless signals, the Tri-State
Wireless Association would be pleased
to hear from clubs and individuals in
other climes as to the results of their
experiments and we will reciprocate by
giving our experience.

SUBURBAN RADIO CLUB

The Suburban Radio Club was recent-
ly formed and meet at each member’s
home to discuss principles of the theory
of wireless and to practice the code, etlcci
John Purssell is president and he wou
like to communicate with other amateur
operators. Address J.'Howgrd Fellowz,
secretary, 5504 Wisconsin  avenue,

Washington, D. C.
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ELECTRO”
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NEW 1/4 K.W.
TRANSFORMER

The latest wiraless
transformer, Four
taps are brought out
by means of which
different voltages can
be taken off. On
110 volt A C current
thls transformer de-
livers a voltage of
12,000. Two very
large insulators
which carry the high
tension current are
provided. The slze
of this transformer is
vory compact, the
finish is right as well
the price. B

We guarantes that this transformer s the
latest and best article, and if you are looking
for a very efficlent transformer l8 00
this Is the one to buy. PRICE s ”

T

The latest advance in rotary spark gaps. This Instrumen

especlally designed for the amateur, and is just what you have been
looking for. Hay 12 large rotating zinc plugs end two stationary
adjustable zine plugs measuring %" in diameter. The latter adjust-
able plugs are mounted on two brass stands. The HRotary plugs are
mounted on a brass ring which in turm is mounted on the heavy
hard rubber dise, This dlsc s rotated by memns of a 6 volt battery
motor, or & 110 A C or D C power motor which rotates the disg at
from 3000 to 4000 R P M. The Apparatus is mounted on a heary
black flore base %" thick, Generous Binding posta are provided
Size, 10 x 6 x 6”. Welght, 5 lbs, When ordering state if 6 volts, or
110 A C or D C motor
same. PRICE

is wanted. Prices are thes.s_oo

“INTERCITY”
WIRELESS
OUTFITS

80
WATTS

A

GDVERNOR

= \;.dv- — -

We have had a persistent demand from our frlends to
got out a compact little wireless sending outfit at a low
price. Hero it 1s. This outfit comprises the following: ——

A 1" Bull Dog Spark coll, No. 1088, one 9220 spark gap AL
mounted right on to the coll, ons 1118 key mounted on J iz
hard rubber composition baose, one high tension special

sending condenser mounted under the coll

S Generator
This generator is especially adapted for ch storage

This outfit will send messages from five to elght miles
and more under favorable conditions, No batterles are
furnished with thls outfit at the price quoted.

At tho price we sell it you will go long and far before
you will duplicate the outfit. It is thoroughly guaran-
teed, and we will exchange any *'Inter-City" Outfit which
proveas defective by using ordinary care, with- 7 50
in one year. Introduction price $ b

arglng
batterles and will deliver on 1600 R.P.AL 6 volt and 14
amperes. This is equivalent to 84 watts. This is our No.
614 machine, We furthermore have another machine our
No. 165 which gives 16 volts and 5 nmperes. The price
is the same for both machines, This generator lz well
built, has very large bearings, large ofl cups, automatic
Eovernor, e are of Tungsten steel ss_ao

A

1000 Ohm. Telephoné

= Receiver
This {8 our latest, low

celver for sillcon and
galena and the algnals
will come in very loud
fy, While it 1s only a single

well as cap is of solid hard rubber
80/ T com i
and at the price this recelver cannot bemsll.m!o;-

Two
o | Eenutne silver bands wity /

te. Magnets

The machine is guaranteed for 2 years. Price

[ - » -

Junior” Wireless Telephones
A sensational price for the best wireleas tele-
phone recelvers In the world. While these
recelvers ore not as good as our B0TO
m:tt;‘ur"ng‘oni? We are sure tlll::t most

€y compared two

Bots of telephones could not hear /

any difference in the sound, as ELECTRO
& matter of fact thess *'Junior” IMPORTING
phones compare very favor- COMPANY,
sble with any $10.00 set 233 Z Fulton St.,
on  the market, We New York City.
Buarantes that each I enclose here-

and every ons of with Sc. in stamps

these
briaca ‘o 0nd.thas te'3e | H2°0 When the two molstened cordp 7 e rons e ol
quite as sensitive 83 | $10.00 reeoce ® teSt which m, trio cyclopedia . mumber
higher priced ones offered | The twe cr? CRONOL duplicate. 11, containing 450 illustra-
on the market, Spool Is | are e ¥ers we furnish tlons and ov > 1600 artlcles
wound with N our 10244, (seg M_ x over
0. 40 tlon on the "1eft), and valuable Information on

Hectrlcity and Wireless, Book

leather  covering also contains 20 free coupons for

cated. Ohmage 1s guaranteed., No, are furnished, fmve our 160 wireless course In tweaty
1024A recelver as described price > $|-°° T‘:";l swival {n lessons.
$3.25 Name. Qe vianavassassnasnsssansssnanssvas

2332 Fulton Strest, NEW YORK.

THE ELECTRO IMPORTING CO, / Ao, oo siessesssnsac .

Bate..ovennaraness

D T T T

R R
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Radio Gift!

Make the Radio Experi‘menter
happy with a copy of Edelman’s ‘‘Exper-
imental WirelessStations.’’ Nothing withinten
times the price will please him so much. Edelman's

“Experimental Wireless Stations”
is known as a standard the world over. It tells all

about Radio Stations for beginners as well as ad-
vanced readers, so all can understand. The U. S. Offi-

\

T

cials endorse this book; commercial operators refer
to it; all readers depend on it. The very latest data,
including the most recent improvements, are clearly
illustrated and explained. e
Hew 1914 Revised Edition
Is o year ahead
of all others. It .50
le a most com-
plete and accu-
ra!.io up-to-the Pn“p'“
minute book.
Even Librarians Order Now
endorse it as the best of s
kind. Exact details and di-
mensions of everything for
wireless work are given as well
as slmplified formulas;, original
experiments, sclentific notes and
methods of operation.
The first edition sold out in
9 months. By printing a large
edition I am able to offer this
big $2.00 book, better than
ever, at only $1.50 postpaid,
guaranteed satisfactory. Order
at once. Accept no sobstitute,
Phillp E. Edelman
2432 Lyndale So,
Min I Minn.

EALPCRINERTAL  WIRELESE "STALI#NT =

(224 pp. IMustrated)

™ MODEL ENGINEER
AND ELECTRICIAN

Hdited by Percival Marshall, A. I. Mech, H.
"Published weekly at London, Eng.

The paper which tells yon how to make
model locomotives, steam and gas engines,
aeroplanes, motor cycles, boats, dynamos,
motors, coils, batteries, wireless apparatus,
and everything mechanical and electrical.
Just the paper for the man or boy with a
workshop. It is written by experts, and s
read by sclentific amateurs and profes-
sional mechanics and electriclans all over
the world. It has thirteen years' reputa-
tion for high-grade instructlion in the
theory and practice of small power en-
glneering.

» Every lssue is fully illustrated.

Single copies 8 cents. Annual subserip-

tion three dollars postpaid.

Sole Agentas for U. 8. A. and Canada.

SPON & CHAMBERLAIN
123G Liberty Street
NEW YORK

When writing, please mention *“Modern Electrics.”
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THE ] NITROGEN-FILLED HIGH
EFFICIENCY TUNGSTEN LAMP
(Continued from page 940)
filament evaporation, but by proper de-
sign of the lamp parts the presence of
this gas may be made to prevent black-
ening of those glass surfaces through
which light is transmitted, the result
being to make possible increased lamp

life at high efficiencies.

In the second paper of the evening,
Dr. Langmuir and Mr. J. A. Orange de-
scribed practical applications of the
principles already outlined. By the use
of these they have been able to construct
large tungsten lamps which, starting
with an efficiency of 0.40 watt per candle-
power, have run over 2,000 hours, with
an average efficiency of 0.5 watts per
candle over that period. )

Experiments with filaments of various
sizes early indicated the desirability of
using large diameters. The larger fila-
ments gave not only a better efficiency
at any definite temperature, but also a
much longer life. Thus doubling the
diameter decreased the consumption from
0.65 to 0.56 watt per candle, and in-
creased the life from go to 300 hours.
This improvement in efficiency is at-
tributed to the relatively greater heat loss
by convection from small wires. The
life of the filament is determined largely
by the loss of tungsten from the filament
by evaporation, and has been found to be
dependent on the relative decrease In
diameter thus caused. The evaporation
of tungsten in nitrogen is largely a dif-
fusion process, and is nearly independ-
ent of the size of the wire. The rate
of evaporation per unit area is thus 1n-
versely proportional to the diameter.
Relative lives of very small wires In
nitrogen as therefore nearly proportional
to the squares of their diameters.-

But filaments of large diameter re-
quire very large currents to maintain
them at the operating tempcrature, 2850
deg. ; hence unless very low voltages are
used, the power consumed by the larger
wires is so large that only lamps of high
candlepower could be made. To increase
the effective diameter of the filament
without decreasing its resistance, a tubu-
lar section might be used, but the more
practical construction, and the one
adopted, takes the form of winding the
filament into a tightly_ f;o;lecl helix.
Among the advantages incidentally ob-

Y
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Did You See the ' A USEFUI, APPARATUS

BUZZOPLEX

for Learning Wireless Signals. Testing Crys-
tal Detectors. Regular Wireless Transmitting
Key. And for operating regular telegraph
line circuits many miles long with one cell of
battery. : : ——

Price $12.00

Send for free descriptive circular of the Buzzoplex. Also
for our new Manual of Instruction and Wireless Catalogue. Subject to Discount

J. H- BUNNELL & co., I“c-, Electricnl Manufacturers l

32 Park Place (Broadway Block), New Yorlk

A 13200 Volt Transformer for $9.

*30,000 TURNS OF WIRE ON THIS TRANSFORMER

Do you realize that to meet the government require-
ments you must use a small condenser?

How will you get tull power out of a small
condenser ?
The answer is, Use high-voltage transformers.”
In other words, Packard transformers. The
above transformer is almost a ¥4 kw,, for it can
be used with 4 amperes primary. Order today.

) The Packard Electric Co.

WARREN, OHIO. ]

WIRELESS KeY MIATT procures
oL PATENTS
1868 -1913

Size 3% x 6/ White Mar-
ble Base, durable con-
struction, indefatigable

g “
5"}:1 u:]‘far::fﬂ 0_‘1‘ 5y p,.: operation, rellable, not
0—5 amp. Speclal sticking, removable con-
offer until Dec tact points carrying 25 X
20th by Parcel amp. Specinl offer till 1'2/\
Post ... §4.95 Dec. 1 by Parcel Post..$5.40 ' L ‘
TR "(',"",,',‘;',; 91 get Parts without Base..$3.96 - ﬂ@ SR
diam., by Parcel Sl il FEALST
OB e e $3.40 Prrcel Postl. ... eis $1.95 .,._....../: %‘.‘t«
] . o S ).
% K. W. Wireless

Transformer Coil

for 110 volts D. C. cir-
cuit, also for A. C. used
with rectifler,  Special
offer until Dee. 15 by

Parcel Post....c.oouoies $6.35
For 6-8 yolts Dbattery
with vibrator......... $7.7

=y Wireless  Spark  Colls
17, By Parcel Post
S e §3.87

Other sizes quoted upon request,
Literature for Wireless Instruments free with every order,

Solicitor of U. S. and Foreign Patents, ote.

otherwise 5 cls., stamps I'Eﬂ.!.ll‘aiﬁtl and credited on first order, offic d
- COSMOS ELECTRIC CO. es: Temple Court, 5 and 7 Beskman St., NEW YORK
136 M LIBERTY STREET NEW YORK "Phooe, 5437 Cortlandt; Night, 3390 Momingside

When writing, please meation “Modern Eleetrics.”
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Genuine Black Seal Grain Leather Bllifold and t?ard Cagh

IDENTIFICATION STAMPS
CALENDAR CARDS \_ BILL.FOLD \ tuer
o
T | S
{1} n
[T { 211 =
I b
g =
FOLDED HIDDEN CARD “POCKETS

With Your Name In Gold

The most remarkable offer ever made in

high-class leather goods. ™ A new three-fold
combination case which it is absolutely impossible to
duplicateelsewlhereatanythinglike onr direct-to-you
factory price, $1.00, prepaid. Madeof genuine, beanti-
ful black seal grain Jeather with real moire lining.
Most skillful workmanship. With your name stamped
in pure gold leafentirely Free. Stampingalone would
cost from 25 to 85 cents clsewhere. Measures $x5
inches folded. Seven useful pockets with two trans-
parent compartments, Secret bill pocket. Two-year
calendar. Emblem of any order stamped for 25c
extra. We guarantee satisfaction or refund your
money without question. This remarkable offer will
exhaust our sup L'I:y of this special article, So if yon want one
of these $1.00 billfolds, order it at once  Inclose §1.00 or good
postage stamps.

Genuine Black Seal Grain Leather Bllifold and Card Case
CALENDAR POCKETS NAME IN GOLD

.

L oPEN BILLPOCKET
Made of the best black seal grain leather and

sold under ouryvell known guarantee. Measures8x3ls
in. folded, Has 12 monthly calendars in transparent window.
Long billfold pocket and 2 card pockets, ith your name
utamgad on inside in genuine gold leaf, The al.tlﬁply of these
beautiful billfolds is also limited owing to the enormous
demand. Order cither the $1.00 billfold and card case, or the
G0 cent one today, 1f you are not ready to order today, send
for our free catalogue.

Guaranteed Leather Goods

A wonderful and beautiful array of the finest
leather goods in the world at amazingly low “priecs
are shown in our beautiful new leather catalogue. ith an
absolute %uumntceof satisfaction or money refunded. Largest
house in this business. Our greatest asse. is thou-
sands of satisfied, delighted customers all over the world. _
to duplicate our prices at the stores and you will be surpris
You get the fuoll benefit of our direct-to-you methods,

FREE Book and Gift Calendar

Send the coupon and we will maﬂ’m----.-u

¥ou oux bgauti{}:g r:l‘cedhoolior}] Ille‘ather S mEEEEnnnnn

wi @ unique gift calendar. It will kee

yg::u in !l"li'ljjl:llﬂ of irt_.hggyn. :.nn vm%rwiu,:"‘:.& OUPON

ete. w u might not remember.,

V{;Ith this hot:yl; it i:neusy to se!e&t Blldit- ‘0:.00 .l.g::te;ﬂundsﬂn.

able presents for all oceasions. Goo

leather js always in good taste and .’.. 240-2-3 North Clark Strest

makes the most acceptable gilts &¥o Chicago, U. 8. A

for everyone, & ;¥ Gentlemen:-Without any obliga-
tions whatever on my part, please

G

. 8. ¥ aend ur free book on leath
u.s LE:::EHGGMI'S cﬂ:‘.“om-;:-ﬂ;:- e your freo book on leather
24024 N. Clark St. %"

Chicago, U.S.A. 3% .00
Pioneersof the FEx- Q‘ 0‘
clusive Leatlier g® ¢
Goods Mail 0».0',". s

der Business ’0

When writing, please mention “Modern Electrics.”

Vol. 6. No. g

tained is the automatic correction of
local overheating of thin spots in the fila-
ment, which would otherwise magnify
themselves rapidly. But in the helical
filament such an overheated soft spot
will be pulled open by the normal ten-
sion and sag of the filament, preventing
further progress of overheating by pro-
viding increased radiation and convec-
tion.

In ordinary lamps about 20 per cent.
of the energy radiated from the filament
is intercepted by the glass and causes
heating of the bulb. In the nitrogen-
filled lamp, beside this radiated heat,
there is an additional amount of heat
carried to the bulb by convection—an
amount varying with the type of lamp
and ranging from 6 to 40 per cent. The
convection currents carrying this rela-
tively large amount of heat, travel ver-
tically upward within the bulb, and if
they strike a small area of glass, tend
to overheat it. This overheating may
liberate enough water vapor to cause at-
tack on the filament and blackening of
the bulb. The filament should therefore
be placed in the lower part of the bulb,
and sufficient area allowed in the upper
glass surface for the deposit of tungsten
nitride.

For bulbs of the same volume the
nitrogen lamps give roughly from five
to ten times the candle-power of eva-
cuated lamps, but the bulbs of such
filled lamps naturally run much hotter
than those of ordinary lamps. The
upper parts of the bulbs are often
100 to 200 deg. Cent. or more, while
the lower parts are sometimes much cool-
er than this, although closer to the fila-
ment. Several special varieties of heat-
resistant glass have been used for the
bulbs, making considerably smaller sizes
possible, as well as rendering it easier to
get rid of water vapor.

Special lead-in wires have had to be
devised to convey the heavy currents (20
to 30 amp.) involved in the larger sizes
of these new lamps. Platinum has been
discarded entirely, even in the smaller
lamp sizes, special alloys being substi-
tuted which have the same coefficient of
expansion as the glass. Bulbs of special
glass into which tungsten or molybdenum
wire can be sealed directly, have also
been tried. Where the leads enter from
the top of the bulb, special precautions
have to be taken to protect the wires
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ROTARY GAPS

DID YOU EVER SEE A NEATER ONE?

Mounted on polished marble base. High speed 110 volt
motor free from vibration. Bakelite Disc, Aluminum
Gaps. Suitable on all sets up to and including 1 k. w.

REGULAR PRICE, $12.00

Wrile for our Latest Calalogue Speclal Price, this month only, $10.00
EDGCOMB-PYLE WIRELESS MANUFACTURING CO.
6031 Kirkwood St. Plttsburgh, Pa., E. E.

ELECTRICAL

This dictionary contalns up-
wards of 4,800 words, terms and
70 ﬂ.!'u.rtrﬁronl. | phrages employed In the electrical

| profession, with their definitions
all manner of small boats, such ss A== s
ecail a

glven in the most cencise, lucld
punts, okiffs, eanoes, row and and comprehensive manner.

BUILDIN G| [§N[7/}| VEST POCKET

: Much thought and great care
‘The suthor is ono d‘?&l most w: Y © 3 has been exerclsed In the prepn-
E;dmm&:%m;‘mmmkbmm_ i = : ration of this unlque work by the
i A I author, Mr. William L. Weber,

will require, - ¥ M. E.

This valuable book will be sent

v e AN postpald te any address on receipt
R | IR
o . . 3 I —_— !

Modern  Electrics Book Dept.
: For Amateurs. 231 Tulton St., New York

oo S e voen V|| Uesemmsad])  DICTIONARY

Electric Lamp Bargain

No wires to connect. No oil or grease. No cost when not
burning. No carbide or matches to smoke or smell. Not
aﬁecteg by heat or cold. Nothing to Explode. Always ready.

Just what you have been needing for your station, Iangs
from the roof—or can be set on the table. [Easily carried. Can
be used as small searchlight in tram?ing through woods. The
lamp every hunter, trapper and angler has been looking for.
Don't be without it. r

Can be attached to your motor:rclc, bicycle, carriage, motor-
boat, canoe, or automobile. Best all-around lamp on the market.
Sells regularly at $6.00 retail—but through a special advertisin
arrangement we are able to offer it postpaid with one annua
subscription to MODERN ELEC'I‘RiCS for $2.00.

Now about MODERN ELECTRICS, the wonderful, big,
interesting magazine that keeps you informed of all that is new
and novel in electrical achievement. There is a growing ten-
dency among the ever up-to-date American Public to keep in
touch with the times, not only in business, politics and art,
but in science and invention as well. MODERN ELEC-
TRICS is a profusely illustrated monthly, which fully de-
scribes these subjects and written so you can readily under-

| stand it.
You should take at least one semi-technical magazine and
Astuak: Sixe, S x 4 iicinnhes: keep %'m date on the new wonders and advances in electricity—
MODERN ELECTRICS illustrates and describes these sub-
ects in a style that can be read and understood by every member of the family, particularly the young man and
boy. It is over five years old and contains 112 to 144 pages monthly. 16c. a copy, $1.50 a year. Tells you
how to make things at home, : :
We want you to become a permanent reader and to that end offer for a limited time only, one year's sub-
scription and the Electric Lamp for only $2.00.
Send $2.00 to-day in cash, stamps, M. O. or check, and get MODERN ELECTRICS for one year and
we will send you the Electric Lamp prepaid.

Modern Electrics Magazine _

231 Fulton Street, : New York, N. Y.

When writing, please mention “Modern Electrica"
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against the high-temperature convection
currents,

OV ireless

Manufacturers

In rapidly introducing wireless products
to dealers and consumers the use of
MODERN ELECTRICS should not be
overlooked. It has the largest circula-
tion of any publication of its kind in
the world, and is the acknowledged
authority on commercial amateur wire-
less. Advertising rates are low consid-
ering our circulation. Now is the time
to arrange for space for the fall and
winter months, and we would suggest
that you write for full particulars and
learn the experience of others many
of whom use MODERN ELECTRICS

exclusively.
Advertising Department

MODERN ELECTRICS
931 FULTON ST. New York City

NEW BOORS

for the Wireless Amateur
Elsrtrisian’s Handy Bask, .8 ]
By Prof. ¥. 0'Cener Bloaba,
Byname Building for Amsours, v How @ Oua-
struet & Fifty Watt Byname,

By Arthuor 7.
Wireloss Telography 4 TVTelsphony, Simply Ex-
plalned,
. Morgan,
Practical Applied Dowbrichy,
By David Penn Merston.

Wirsleas Tolopraphy & Telephony,
By 0. L Hoppough,
Dyname an}m Moabines,

By Cal . Bwingls,
Rafireading 2o Appiled © BOtsam
H:Iwm

Aylmer-Bmall
Wodern Elestrioal Osastrustien
By Henry 0. Horstmann & Vidtor H,
Modern Wiring Diagrams and Ihuﬂgjun.
By Henry . no & Yictor
Practioal Armature & Magnst \\’Inlln&
By Henry (. Horstmann & Victor
Eleotrician’s Operating & Testing Manual
By Heory (. Horstmana & Victor H, oy,
Elsmentary Elsctrielty Up-te-Date,
By Bldoey Aylmer-Bmall
Electricity Made Simple,
By Clark Caryl Hzaking,
First Steps In Electrislty,
By W. Jeromes Harrisen.
nu“!lwm-l Experimints & Mow to Make
By

em,
L P

. Dickenpon.
Ths Handy Vest Pooket Elestrieal Distionary ’

Tolography Bell-Taught, (1]
By T™ A

sodare Edisen,
Operators Wireless Telograph & Telophouo Mand
Book, .o

uﬁ.:'ﬁ": %nm‘-ﬁ-mﬂ .0
'l'mu.r'ul How to Learm It "
By Wilon F. Frederiek
18s. Extra for any of the above beoks by mall.
When erdaring always gire name of suther.

MODERN ELECTRICS
231 Fulton Street NEW YORK

For the particular type of nitrogen-
filled tungsten lamp at present furthest
developed, lives of over 1500 hours at
efficiencies better than o.50 watt per can-
dle have been obtained only in large units
taking over 10 amp. Lamps running at
0.6 to 0.7 watt per candle, have been
made in units taking at least 5 amp.

No serious difficulty has been met in
making high-voltage lamps of this type,
for in nitrogen at atmospheric pressure
there is no tendency toward arcing, even
at 250 volts. Many lamps taking 6 or 7
amp. at 110 volts have been made up and
run at 0.6 to 0.7 watt per candle, with
a life of over 1000 hours.

A number of special types of nitrogen-
filled lamps which have been made and
tested are the following:

1. Large units of very high efficiency
(0.4 to 0.5 watt per candle with a life of
1500 hours or more). These lamps take
currents of 20 to 30 amp. and (except in
units over 4000 cp.) are therefore best
run from alternating-current circuits by
means of small transformers or auto-
transformers giving a voltage depending
on the size of unit desired. Thus, with
30 volts and 25 amp., the power taken
would be 750 watts and this, in a lamp
of say .045 watt per candle, would give
1670 cp. Higher or lower candlepower
may be obtained by using other voltages.
A typical lamp of this kind is shown in
Fig. 1.

2. Small units of low voltage. These
take currents of 10 amp. or less and work
at pressures as low as 4 or 5 volts. The
efficiencies with 1000-hour life range
from 0.6 to 1.0, or even I1.25 watts per
candle, according to the current used.
These lamps are adapted for series street
lighting on 6.6-amp. circuits( at 0.6 to
0. 7 watt per candle), for stereopticon
lamps, for automobile headlamps, and for
use in general wherever a source of high
intrinsic brilliancy, steadiness and white
color is needed. y

3. Lamps to run on standard lighting
circuits (110 volts). Large units of this
type (several thousand candle-power)
have efficiencies of 0.5 watt per candle or
better. With smaller units the efficiency
is ordinarily not so high. A type of this
lamp is illustrated in Fig. 2. The leads
may be brought in from the top, in which

When writing, please mention “Modern Electrics.” Case they are preferably made very long
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The Experimenters’ Supply House

THE MOST SERVICEABLE AND EFFICIENT LOOSE COUPLER ON THE MARKET
Thoro are more of theso instruments in service today than all other
llogoso. couplers put together. Tho design of this instrument is a step for-
vward In the wircless art and hps met with the praise of many experts.
EBare wire primary. Green silk secondary. Mahogany finished woodwork
v T PRICE $6.00.
Comploto set of parts, ready fo assemble,
with bluo print.......000a0 $3.50

SEND 4c. IN STAMPS FOR THE NEW
AMCO CATALOG

We manufacture the largest lne of rellable
wireless apparatus in the country. Over (00
Wireless Instruments and 200 Parts,' with
which you can bulld your own Instruments
at small cost, are shown In our catalog.
Also, Storage Cells, Rectiflers, Transformers,
Motors, Dynamos, Steam Engines, Books, Toola.
Model . Aeroplanes, Electric Bicycle Lamps,
Flashlights and Supplles.

SEND NOW

MOAMS-MORGAN G0~

7 This Handsome
: i Watch Fob
FREE

You like to HUNT and
FISH, then surely you will
enjoy the NATIONAL SFPORTS-
MAN Magazine, with its 160
richly illustrated pages, full
to overflowing with interest-
ing stories and wvaluable in-
formation about guns, fish-
ing-tackle, camp outfits,—the
best places to go for fish and
game, and a thousand and
one valuable “How to"
hints. for sportsmen,
. The NaTioNaL SrorTsman
ig just like a big campfire in
the woods, where thousands
of good fellows gather once
a month and spin stirring
varns about their ex-
periences with rod, dog,
rifle and gun,

Special Offer

Mail us twenty-five
cents in stamps or coin
for a three months’
trial _subscription to
4 the NatronaL Sreorts-
54 man, and we will
send you absolutely

Free of Charge
one of these hand-
some. Ormula Gold
Watch Fobs with rus-
set leather strap.
Don't Delay—Send VYour Order Today.

NATIONAL SPORTSMAN, 55 Federal St., Boston, Mass.

Upper Momniclair, N. J.

Can You Afford TWO CENTS A WEEK for an Electrical Education

Then subscribe now for ELECTROFORCE—the electrical
spokesman of an electrical age. This up-to-date minute
authority will put you In touch with eversthing new, In-
teresting and educational In the elecirical world—prac-
tically before it has ““left the .wires.” Big men write for
ELECTROFORCE—overy month—on blg subjects—in len-
guage that you can understand.

You want to know what's going on, every day, in the
foremost science of the century. You GET IT ALL—in

OFORCE—for two cents a week. Every current
electrical event Is covered in ELECTROFORCE, for the
price of a postage stamp, per week—$1.00 per year.

TWENTY-FIVE CENTS, FOR THREE MONTHS

For those who have to ‘‘be shown,” we are making a
SPECIAL OFFER—a quarter-year subscription to ELEC-
TROFORCE for twenty-five cents. ELECTROFORCE 1s a
thorough electrical—education—for anyono. Get ELEC-
TROFORCE—for yourself, or for your son—while this
guarter year offer LASTS. You will never find a better
value for twenty-five cents, Address:

ELECTROFORCE PUBLISHING CO., Stroh Bldg, Milwaukee, Wis.

ifu_NIsEssou]E_ THIS BOOK IS FREE

IN HYPNOTISM|

it

This illustration represents the cover page of Flint's marvelous book on
_hypnotism: Flint has hypnotized more subjects and taught more pupils person.
ally than any other man in the world. He has given public performances for
the last 35 years. 10,000 of these books will be given absolutely free to adver-
tise Flint's College of Hypnotism. This book tells how to learn to cure dis-
eases and bad habits, to win and hold the love and affection of others, to
succeed in business and social affairs, to gain absolute mastery of yourself,
and thus.improve your opportunities for success. The book is yours for the
asking while the present edition lasts. Write for it to-day. Send no money;
it is given absolutely free,

HERBERT L. FLINT, Dept. 501 H.  CLEVELAND, OHIO

" .-When - writing," please mention “Modern Electrics.”
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Electrical Engineering

If you could only realize that this offer
places within your reach the results of the
experience, exclusively published, of scores of
America’s most able electrical engineers!

ELECTRICAL ENGINEERING is a great
monthly technical magazine for electrical engi-
neers of responsibility. The next 24 issues
will bring Jou over 1,000 pages, covering every
phase of electrical work. A wveritable encyclo-
pedia. Not a cheap, common or inferior article
ever appears.

WHAT le.
A WEEK
WILL DO!

Only $1.00 buys
ELECTRICAL
ENGINEERING
for two years, and
copy ‘"Electrical
Engineers” Hand-
book,” 414 p., 238
illus.; one of the
most valuable hand
books ever pub-
lished at any price,

Or $1.50 buys ELECTRICAL ENGINEER-
ING 2 yrs, and “Questions and Answers on the
National Electrical Code,” 232 p., 4x6¥
inches. This book is just out. It is by an
:;thon;!ty. It te].l? exactly ;.r;’d plainly what

e code requires for every job.

2,00 buys both books and ELECTRICAL
ENGINEERING for two_years; the best bar-
gain ever 'bought, but MONEY BACK IF

OU ASK IT. 4

This offer will not be accepted
through news panies or agent
O1d subscribers may take advantage
of it by extending their subscrip-
tions two years,

ELECTRICAL ENGINEERING, Gyint Buildine.

LEARN TO FLY

Ilorl-: Momnoplanen. Ii“-' 24" model,
or

wi An elegant present s is your
”miqh?twﬁmnmtmgh:ﬁ;
mdne. 'or amusement, pure and aimple,

is probably no flylng device more entertain.
ing and that will afford more fun for the bom
and grown-upe than this pl toy.

Owing te the excellence of the material and
workmanship in this fine model, it has been used
for exhibition purposes and in the lecture reoms
of several educational imstitutions.

Guaranteed to Fly or Money Refunded

express :
MODEL FLYING MACHINE CO.

178 Greenwich Bt., New Yerk City.

When writing, please mention “Modern Electrica.”

Vol. 6. No. 9.

so that the filament remains in the lower
part of the bulb.

Besides high efficiency, features of the
new lamps which may prove of advan-
tage are:

1. Color of the light. The tempera-
ture of the filament being 400 to 600 deg.
higher than that of ordinary lamps,
causes the light to be of a very much
whiter color, so that it comes closer to
daylight than any other form of artificial
illuminant except the direct-current arc
and the special Moore tube containing
carbon dioxide. The color is almost ex-
actly like that which can be had for a
few minutes by running an ordinary
tungsten lamp at double rated voltage.

Work is at present under way to de-
velop special color screens which, when
used with this light, will give a true day-
light color (corresponding to the radia-
tion from a black body at 5000 deg.
Cent.) Such screens will absorb from 65
to 75 per cent. of the light, so that the
net efficiency will be about 2.0 watts per
candle for a pure daylight color. With
ordinary tungsten lamps, the absorption
screens now used give a net efficiency of
hardly 1o and 12 watts per candle.

2. High intrinsic brilliancy of the fil-
ament. At the operating temperature of
the nitrogen-filled lamps the intrinsic
brilliancy of the filament is about 1200
candle-power per sq. cm. In ordinary
tungsten lamps, on the other hand, run-
ning at about 1.25 watts per candle, the
filaments have a brilliancy of only about
150 candle-power per sq. cm. This fea-
ture, combined with the high degree of
filament concentration, renders these
lamps particularly useful for projection
work in head-lamps and stereopticons.

3. Constancy of characteristics during
life. It is often possible to design these
lamps so that their current, pressure, and
candle-power  characteristics remain
practically fixed during the greater part
of their lives. In any case, however,
since there is no deposit on the bulb to
cut off the light, the candle-power prac-
tically never falls below 75 per cent. (this
decrease sometimes being due to sag-
ging). The lamp usually falls by the
breakage of the filament, with the can-
dle-power well above 8o per cent. of its
original value.

The spherical candle-power of many of
these lamps has been measured. The
ratio of mean spherical to maximum
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o B BLOWERS i D™

oz to 10 Iba pressure, 1 $o 20 lhe. vASIIER,
4 to 888 cublo feet capaocity per minnte.
s A PUMPS
In pelecting & blower eor vacuum pump
PaTERTED = l{:r; muhm:"mud be one that will give
bl s ositive or suction. This
They “kebuplhtheir ; rm:r. ﬂ:l only WM“ by the use of
owvn wear by the ac- =]

& positive blower or yacuum pomp such A8
tion of centrifugal we manufacture. The machine must have & powerful
force.

presaure

guction after long continued operation, as well as whem pew. No
power must be sted in ming y friction.

SIMPLE IN CONSTRUCTION
The coustructlon of our pump i so slmple that anyons
g udmundunral!mu nemmd;.«pmmm-
f vory large spoco for alr, resulting in a large volume, Which means
=P -/~ hgt s smaller size pump of cur make may be used for & given
T INTERIOR VIEW purpose than would be the case with any other make. This, of
both tha

No delicate parts to
break or get out of
order.

ocourse, means & lower first cost.

MANY USES FOR THESE MACHINES IN BUSINESS AND THE HOME
The purchase of our pump can be made a very profilable investment as there are many other uses, utflizming
suction and pressure of the alr, to which the pump may be put, dither for domest i

- or 5 co—a partial Mg
may suggest other uses to which you may put the machine should you secure ope for vacuum cleaning.
Brazing Massaging Bemoving foul air from Plano players Agitating Uquids
Annealing Assaying rooma Calliopes Milking machines
Soldering Blowing dust and dirt Printing presses Whistles Toe plants
Forging out of motors and Afelting Malling machines Eveporating
011 Appliances machines Bupplying fresh afr to Blowing stampings Drying fruit and gratn
Gas Appliances Gas lghting rooms and ehips frem Testing work
COoal Appliances Prossing irons Cash carrier systems presses and ma-
Wirdess tolegraphy Atomising and spray- Testing gas fixtures chines

ing Eand blasting

WHERE TO BUY THESE BLOWERS AND VACUUM PUMPS
Californin—Los Angeles, Smith,-Booth-Usher Co.; E. W. Reynolds Co.; Geo. R. Ives; L. R. Bedell; San Franelsco, Ea.
Johnson Co,; R. & L. Myers Co.; Sacramento, Scott, Lyman & Stack; San Dlego, Hazard, Gould & Co.- Colorado—Denver,
Denver IMireclay Co.; Mine & Smelter Sup. Co.; Kettering Mercantlle Co.; Beott Sup. & Tool Co. connzntrout—l'larlﬁrd..
Fairbanks Co. Illinois—Chicago, Manufacturers Sales Co,; Machinists Sup. Co.; Willls C. Squire & Co.; Swartchild & Co.;
Hy. Paulson & Co. Indi Indi lis, Vi t Machy. Co.: Anderson, Webb-Baxter Co. lowa—Des Molnes, Iowa
Machy. & Sup. Co. Kentucky—Winchester, Chas. Hagan. Loulslana—New Orleans, Fairbanks Co. Maryland—Baltimore,
Fairbanks Co.; National Vac. Soles Co. Massachusetts—Boston, Crowther & Co.; Holt, Shattuck & Co.; Taylor Machy.
Co.; Fairbanks Co.; Hill, Clarke & Co. Michlgan—Detroit, Chas. A, Strelinger Co.; Michigan City, Michigan City Hdw.
Co. Minnesota—Minneapelis, Harris Machy, Co.; Northern Machy, Co. Missourl[—St. Louis, C. J. & F. E. Briner; Col-
cord-Wright Machy. Co.; W. C. Johnson & Sons; E. W, Kemper Sup. Co. New Jorsey—Newark, American Ol & S\ln:
Co.; Ludlow & Squire; Paterson, Fairbanks Co. Nebraska—Wahoo, F. Herrick. New York—Albany, Fairbanks Co.;
Buffalo, Beals & Co.; J. L. Osgood; Root, Neal & Co.; Jos. Strauss & Co.; Falrbanks & Co.; Eing & Eisele; Syracuss,
Falrbanks Co, Ohlo—Cincinnatl, Thoma Bros. (o.; B. & J. Swigart Co.; E. A. Kinsey Co.; Wm. T. Johnson Co. Cleve-
land, Strong, Carllsle & Hammond Co.; W. M. Patterson Sup. Co.; Cleveland Tool & BSup. Co. Columbus, C. & E.
Marshall, Toledo, Coghlin AMachy, & Sup. Co.; Ashtabula, Michell Hdw. Co.; Junction City, W, H. Geddes, Oregon—
Portland, Portland Machy. Co.; Zimmerman, Wells, Brown Co. Pennsylvania—Philadeiphla, R. L. Latimer Co; Fairbanks
Co. Scranton, Bittenbender Co. Erie, Balrd Machy, Co.; Pittsburp, Balrd Machy. Co. Rhode Island—Providence,
Brownpell Machy. Co.; Eddy Machy, Co.; Falrbanks Co.; Westmacolt Gas Furnace Co. Texas—E| Pase, Mine & Smelter Sup,
(o.; Erakauer, Zork & Moye. Utah—Salt Lake City, Mine & Smelter Sup. Co. Washingten, D. C., Fairbanks Co
Washington—Seattie, Hallidle Machy., Co. .
Australla—Melbourne, Eckersley & Sons. Sydney, Eckersley & Sons; American Trading Co. Austria—Vienna, Whit,e
Child & Beney. Argentina—Buenos Alres, American Trading Co. Belglum—Ghont, White, Child & Beney, Ltd.
Brazil—Rlo de Janeiro, American Trading Co. British leles—Sheffield, Thomas Ashton, Ltd. Canada—Vancouver, B, C.,
A. B. Willams Machy Co. Winnipeg, A. . Williams Machy. Co. St. Johns, N. B., A. R, Willlams Machy, Co. .Monireal,
Canada Machy. Agency; Willlams & Wilson; International Ageney; G. J. Luon & Co.; A R Willlams Machy. Co.
Toronto, A. R. Willlams Machy. Co.; E. & A. Gunther Co. China—Shanghal, Schuchardt & Schutte; Ameriean Trading
(0. Cuba—Havana, American Trading Co, Denmark—Copenh Sehuchardt & Schutte. Franco—Parls, G, Rafinesque;
Fairbanks Ceo.; Lille, White, Child & Beney. Germany—Hamburg, American Trading Co.; Fnrt¢n.ku Ce.
Charlottenburg, Victor Curstadt; Berlin, Schuchardt & Schutte. Italy—Milan, White, Child & Beney. Japan—Yokohama,
American Trading Co. Kobe, American Trading Co.; Tokle, Bchuchardt & Schutte; American Trading Co. Mexico—
(h:lax[uo City, Mine & Smelter Supply Co. New Zealand—Stratford, B. Harkness. Philippines—Manlla, American Trading
0.

Russla—Moscow, White, Child & Beney, London, England. Sweden—Stockholm, Schuchardt & Bchutte, Transvaal—
Johanneshurg, Bartle & Co., Ltd, ' "

LEIMAN BROS. 62 John Street, NEW YORK

The New Age Magazine

A National Illustrated Monthly Magazxine deveted
to Liternture, Science and Freemansonry

. (Edited by George Fleming Moore, 33°.)
Every person who believes in Freemasonry and its sublime teachings and is interested in good
literature should read The New Age Magazine.—It is the largest and most complete magazine pub-
lished, devoted to the cause of Freemasonry and good literature, and each :

t month's issuwe contains one
or more articles from eminent Craftsmen that are really worth more to the searcher for Light and

Trath, than the small sum of $1.60 that is char%ed a full year’s subscription.

for
Today for_a full year's subscription to The New Age Magazine, and we will
SEND $l.50 send you Free, as a premium, a copy of “The Story of Freemasonry.” This is

s the greatest little book that has ever been published on this sul:?;ct, and is
rca]l{fwarth the price of a vear's subscription.

the magazine does mot come up to your expectations, we will cheerfully refund your money—
There are no strings or restrictions to this offer.

Write today—This special premium offer will only hold good for a limited time.
Address all orders to g ;

THE NEW AGE MAGAZINE

No. 1 Madison Ave. New York City, N. Y.
- SUBSCRIPTION RATES i

1 Year, $1.60. b5 Years, §5.00. Life Subscription, $25.00.

When writing, please mention “Modern Electrics.”




i

b
| 1 l?i;

r
!

1008

PATENT

THAT PROTECT AND PAY
BOOKS, ADVICE AND SEARCHES FREE

Send sketch or model for search. Highest References
Best Rosults, Promptness Assured.

Watson E. Coleman Patent Lawyer

624 F Street, N. W, Washingtoa, D. C.
T. 5. Patent Offlco
Patents, Trademarks, Copyrights, Patent Litigation

P A‘I‘EN"' C. L. PARKER

Ex-msmber Exmminlog Corps
8 McGill Bldg., Washington, D. C.
Ioventions' sen free upon request.

Trade Marks and Copyrights

Send your business direct to Washington.
Saves time and insures better service.

Personal Attention Guaranteed

30 Years Adiive Practice
BOOK WITH TERMS FREE

E. G. SIGGERS

Patent Lawyer

SUITE 2, N. U. BLDG., WASHINGTON, D. C.
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MONEY

for you if you only start ri(ght. All you require
is one good Idea and your fortune is madc.'

Let us aid you in dev:loring’ yvour ideas and
put them in good commercial shape.

We can do_the same for you that we have done
for others. We know how things must be made
to have a market value,

With eur staff of trained engineers and me-
chanics we are able to design anything no matter
how small or how large; how simple or how in-
tricate the article may be we can handle it, and
save you money.

Don't waste your money on expensive patents
before you have your invention perfected, you
may have the same expense over again,

Our receipt for your idea is safer and a better
protection to you than anyone else can give you.

What Menns Have You to Get in Con-
tact with the Right People?

We are right in the center of all business and
it will be to your interest to consult us.

We Manufacture in Any Quantiiy

and make parts by the piece of every conceivable
material with greatest accuracy.

GEARS of all descriptions,

Differential and straight magnet winding, etc.

FREE—We will give you advice on all tech-
nical questions direst if you enclose a 2c stamp
for postage.

MULLER & JABLONSKY
Bank and Bleecker St. New York

When writing, please wmention “Modern Electrics.”

Vol. 6. No.

horizontal (practically mean horizontal
also) candle-power has been fouund fto
average about 84 per cent. for the lamps
made with single loops of helically
wound wire. '

As an appendix to their paper, the au
thors also outlined methods of phote
metering the new high-efficiency lamps
with the aid of blue-glass screens. The
constants for these glasses having been
once determined, there are available a
number of standard temperatures rang-
ing from 2250 to 3600 deg. K. By the
use of these screens it is an easy matter
to set a lamp up at a voltage such that
the filament has a standard temperature,
say 2850 deg. To do this it is simply
necessary to adjust the voltage so that
the color of the light from the lamp 1s
the same as that which comes from the
standard lamp when viewed through one
of the special blue screens. )

Those who took part in the discussion
of the two papers were Messrs. John B.
Taylor, John W. Howell, Farley Osgoul,
J. E. Randall, William McClellan, John
W. Lieb, Jr., H. M. Fales, and M. G.
Lloyd.

Mr, Taylor projected on the screen an
enlarged image of a nitrogen-filled lamp
backed by a reflector, and called atten-
tion to the advantages of the new unit
for projection-lantern purposes. Com-
pared with the usual arc source, it 1s
much more convenient and uniform in
operation, and almost as white in color.

Mr. Howell complimented the re-
searches of Dr. Langmuir, particularly
his painstaking experiments giving rig-
orous proof of what were hitherto only
theories. But taking exception to the
author’s statement that ordinary tung-
sten lamps fail chiefly by blackening of
the bulbs, the speaker pointed out that
this observation was intended to apply
only to large lamps, and is not true of
the small sizes which constitute 75 per
cent, of the present commercial output.
Lamps like the 40-watt units remain use-
ful until the filament breaks or weakens
due to evaporation. Their bulb area,
being relatively large, greatly reduces
visible blackening. Mr. Howell sax;:l ll-le
had long recognized three kinds of black-
ening, the chief of these actions being
that due to evaporation, which advances
uniformly during the life of thtla1 lampt.
Many lamp authorities have 10l the P;‘Sd
held this theory. Irregular or mottic
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' The Machine Which Will be Your Ideal of a Typewriter

The Unique

Multiplex Hammond

Visible
The Multiplex Is the Only
Typewriter Which Has:—

Two distinct styles of type or two different lan~
guages always in position!ll Instandy
changed, by a mere turn of the type knob.

Other Unique Features Are:—

Sdmplieity 11 o parts Improssions of the type are automatically uniform
other o b:enrr:h the of: =ny, pwhether keys are struck by a Gungont-Smiﬂl
Durability] The Hammond mever wears out. or the velvet touch of a little child.
Produces the most beautiful worl. Hammonds are the lightest and most pordable
Gives 5"“ slignment of letters. standard typewriters manufactured.
Manifolds perfectly, Are you interested in our unique agency proposb
rites on eny rlcl?:h of paper. io-r

HAMMOND TYPEWRITER CO., Foot of East 63th St., New York City

Buropean Hondguarters Haommond Typewriter Co., Ltd.,, 60 Queen Victoris 5t
Londeon, B O.

Would 50% Annually for Life, Interest You?

On the bench lands of the beau- e
tiful Blue Ridge Mountains, in the e
noted Shenandoah Valley of Vir-
ginia, you will find hundreds of mag-
nificent Apple Orchards, producing
the finest flavored, highest priced
and best keeping Apples grown in
the world.

Orchards Where
One Crop Pays For The Investment

It is not generally known, but is a fact, that here in Old Virginia, within a 2ec.
freight rate of 34 the population of the country, more Apples are grown than are
produced in the states of California, Oregon and Washington combined. They do not
have to be advertised to be sold, for they have the flavor, keeping qualities, color and
size, that cause them to be sought by buyers from all over the world.

ft’ Would you like to own one of these Orchards? Or a part of one?

You can buy it right; pay for it on your own terms; have it receive the perpetual
care of expert Horticulturists for a small percentage of the earnings.

It is said in Old Virginia, “Take good care of a five-acre Apple Orchard for five
Years and it will take good care of you for the balance of your life”

Write for descriptive literature. Agents Wanted.

UNION APPLE COMPANY, Inc., 220 Broadway, New York City

I “'---...._________

When writing, please mention “Modern Electrics.”

&
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PATENT S

TRADEMARKS AND COPYRIGHTS

Secured or Fee Returned

model or sketch and descri of pour
tion for free search of the U, B. Patent
Records.

OUR BOOKS mailled free t0 any
address. Send for these boolks; the
finest publiontions ever llIued. for

free distribution.
HOW TO OBTAIN A PATHNT. Our illus-
trated 80 page Guide Book is an invaluable book
of reference for Inventors and 100 mechanical
movements illustruted and described.
FORTUNES IN PATENTS. Tells how to in-
vent for profit and gives history of successful
inventions.
WHAT TO INVENT, Contains a Rluabla st
of New Ideasr Wonted. Also information regard-
prizes offered for inventions, among which is &
Prize of One Million Dollaras offerad for
one invention and $10,000 for others.
PATENTS THAT PAY. Contains letters from
succesaful clients List of Patent Buyers,
Also endorsements from prominent inventors,
manufacturers, senators, comgressmen, governors,

oo,

We advertise our clients inventions free in o hst
Sunday newspapers with two million clreulotion

and in the World’s Progress. Somple copy free.

Blectrioal Onses a Specialty. We have
secured many important electrical patsuts.

Victor J. Evans & Co.
Vicor Blde., 724 9 SL., K. W., WASHINGTON, D. C.

EUGENE B. CLARH
Solicitor of PATENTS and TRADE MARKS

SPECIALTIES
GAS, METALLURGY and MINERAL OILS

VICTOR BLDG., 724 9th St., Washington, D. C.

DRAWINGS FOR INVENTORS

Working drawings made from your
sketches or patent. Engineering advice
given. Inventions practically developed.

Write for full information
L. N. GILLIS, Victor Building, Washington, D. C.

PATENTS SECURED

Send sketch or model for search. Book con-

:ammg over 200 mechanical movements,

ree,

W. N. ROACH, Jr., 953 McGlll Bldg.
Washington, D, C.

) Patents Procured and Sold

Your idea will have & cash value when patented;
bulld a business on your idea or patent and sell it
outright; good inventions make fortunes; cog_n-iqi
emarks and designs also; BOOK FRE : unh
sketch to-day.

H.J. SANDERS
2 Crilly Building, COhieage,

When writing, please mention “Modern Electrics ™

Vol. 6. No. o.

discolorations, on the other hand, may
be traced to the presence of a residual
gas. The presence of water vapor af-
fects carbon and tungsten lamps very
differently as shown by examples which
the speaker exhibited. Water vapor in
the carbon lamp renders we filament
sooty and black, increasing its radiation
and reducing its candle-power, by one-
half, although the globe remains clear.
Later this soot is deposited on the glass,
causing blackening.

Mr. Randall submitted a tabulation
representing an attempt to evaluate re-
cent progress in lamp development. If
9o per cent. of the theoretical candle-
power-hours are developed in 1000
hours’ burning (candle-power mainte-
nance and mortality being both consid-
ered) the advance from the raw carbon
lamp, fixed as 100, he estimated as
follows:

Raw carbon filament (cellulose).. 100

Treated carbon filament.......... 119
Graphitized-carbon filament ...... 149
bantaltm  AIATIent: . e eieaers ae ten 206
Osmium filament ............... 270
Tungsten filament .........00000 359

Nitrogen-filled lamp (estimated).. 600

Mr. Lieb remarked that the central
station has long since passed the period
of showing fear at improvements in the
state of the art, and now looks forward
with cheerfulness and satisfaction to the
introduction of more efficient lighting
units as hastening the hoped-for day
when electric light will be as accessible
as kerosene in the humblest homes. Un-
der competition with the new incande-
scent illuminant, the arc lamp, predicted
Mr. Lieb, will itself shortly make rapid
advances.

Mr. Fales pointed out that the tele-
phone companies look to the new incan-
descent street lamps to replace arcs and
thus to eliminate the “noise” troubles
often caused by induction from hum-
ming in arc circuits.

In concluding the discussion Dr. Lang-
muir reviewed a number of the points
brought up by the speakers. The greater

‘brilliancy of the inner surfaces of the

helix he attributed to cross re.ﬂectipn_of
light, rather than to reduced radiating
aperture which, as he showe.d, could
cause only 10 to 15 per cent. difference.
At very low pressures, pmform blacken-
ing deposits can be obtained on the glass,
while convection currents are set up only
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There are but two kinds of men in the world—men who can and men who
| scan’t. Men who can are trained and men who can’t are not. No matter what
' This occupation, you will find that the man who does things has been thoroughly
| itrained in his particular line of work. Just compare him to the fellow who con-

‘tinually *““falls down”—he’s the man who can’t hold a good job because he failed to
get the training he needs.

Success todaKTdepends qun the amount of time and energy you spend in fitting yourself for
your life work, No matter how strong, or intelligent, or willing you are, if you aren’t specially
trained you will be held back—you will see other men promoted over your head—you will not get the
money you would like to earn. Successful men may have no more brains than you, but they do
have the one thing you lack—¢raining.

Resolve, then, to become specially trained. Decide toda
to ﬁié. youﬁgeif fol:' a trade ﬂr rofeg.sion and maklef your nhlar Y e T C _ :
in i ember, it all depends on you. you have
the defermination to get a.ﬁead, reasonable ability and _c_'gr P pOl’tl_lnlt_\'_'. oupon
a willingness to learn, training will start you on the road to Mark the position you' want
success—a better job—bigger pay. angd sl e counan now

How you can become a trained man

«sssElectrienl Engineer «ssLawyer

i “u: Elec, Light& Fower Supt, :...gtwktum{ "
and earn more money o Raitenl Wleaiint | o Siagrmpinr.
2 " ’ eessArehitect asssdeeountant .
. The American School of Correspondence, an educational institu- «ensllullding Contractor «sssCost Aecountant

}::alll: l:hnrtexied uﬁder the same laws as your state unilvers:ty. stands I:endy I.o fj --+-Arebitoctural Drat Cert'TdFublieAce’nt |
| help you. It will train you, in your spare time and in your own home, in

any branch of Engincering, Business or Law, or will prepare you for [ 11 Gomareto Englaor”  sus.Five Ins. Inspester

entrance into any resident college. You can get the training you need with- _ °""¢ivil Engincor +sesFlre Ins. Adjuster

out leaving horne or giving up your work and the American School will I e Surveyor wens¥ire Ins. Bxpert
| arrange for you to pay as best suits your needs.

«essMochonienl Englneer asesMoving Pistnre Op'r
_Fill in and mail the coupon today—now. It's the first step toward be- I s+ Mechanleal Draftxman essBanitary Engloeer

1 & ined man—a man whocan. .- ° wss.Municipnl Engineer ¥ ,...Textile Ross

ssssfins Engine Engineer «sssCollege Preparatary

of Correspondence. Chicago. USA. g avosss
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wss.fleam Engloeer sessIrripation Engincer '

© S AR 3 I....a..-r...‘.. Enginser  o...Auto, Nechanlelan
merican School! '

NAME |

When writing, please mention “Modern Electrics”
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— IMPERIAL—

APPARATUS

for the thoughtful amateur. All “IM-
PERIAL” apparatus is made of the very
best QUALITY of material. Each in-
strument is thoroughly tested at our
. experimental station before leaving the
factory.

All “IMPERIAL APPARATUS”
guaranteed. We also carry a full line of
raw materials, supplies, etc.

Send for new 40 pp. Catalogue No. K3.

= IMPERIAL ELECTRICAL INSIRUMENT ¢0.
6855 So. Halsted St, Chicago, Ill.

You Should Read the ‘ SPARK PLUG"”

“The periodical of Horse
Sense.” Great  wireless
stories founded on facts.
Capt. ;ad: Crawford, late
Chief of Scouts, U.S.A,, is a
regular contributor. Let this

gine and keep it running for
a year for 26c. Free post
cards if you say you saw
this ad in Modern Electrics.
85,000 good fellows read our

ug every month; Ads Ic a
word: YOU lose if you don't use

THE SPARK PLUG,
Box 128M, Lancaster, Ohlo

A HALF DOLLAR

Puts you in possession of a
cloth bound volume of the

1912

MOTORCYCLE
MANUAL

A Motoreyclopaedia of useful Information—Mo-
toroycle Engine and Frame Parts Illustrated and
Degeribed: Their Functions Bet Forth and Trouble
Remedies Given—How to Tour: State License and
Other Regulations — Official Racing Records:
Horsepower and other Mechanical Formulae—A
Motoreycle Trade Directory, Ete., Etc.

All you want to know about the Motoreycle, in
handy reference form.

The Manual is Magazine size, 7 x 9 inches, beauti-
fully printed throughout on coated paper. Indis-
pensable to Motoreyels riders and dealers, and
to those about to buy machines.

. Bound in cloth, B0 cents; paper covers, 25 cents,
postpaid. Bend stamps, money order or cash to

» Motorcycle lllustrated
61 CHAMBERS ST., NEW YORK

B FTANT g 2.

When writing. please mention “Modern Electrics."”

Vol. 6. No. g
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at higher pressures. Dr. Langmuir ex-
pressed regret that his paper left the
impression that he claimed to have beer
the first to attribute blackening to water-
vapor causes, for this view, he said, has
been held by others for many years. His
own work, he explained, was intendec
only to demonstrate that all the other
bulb gases are inactive and that water
vapor is the only one to be feared.

As to the possibility of making nitro-
gen-filled lamps in small units, the speak-
er expressed doubt, although he ex-
pressed belief that beginning with the
500-watt size, or even smaller, the new
lamps can be made in units ranging up
to 25,000 or 50,000 cp., with ultimate
efficiencies of possibly 0.3 watts per can-
dle-power. Argon at higher pressures,
he said, now holds promise of being a
great improvement over nitrogen as a
gas filler for incandescent lamp bulbs.

The results thus far obtained indicate
that argon will be substituted for nitro-
gen in the lamps just as soon as the rarer
gas becomes readily available on a com-
mercial scale. Being one of the rare
constituents of the atmosphere it is very
difficult to produce in small quantities,
but on a large scale it can be made very
cheaply, comparatively speaking.

In the process of exhausting lamps,
the author questioned whether the size
of the constriction,. however large,
would have any effect on the complete-
ness with which the water vapor is re-
moved, unless a high temperature is
maintained at the same time. On ac-
count of their heavy filaments the new
lamps, he explained, are quite free from
showing frequency flicker, even at 25
cycls.

The pressure at which the present
“half-watt” lamps are filled with nitro-
gen—about two-thirds atmosphere when
cold—was selected, said Dr. Langmuir,
so that when hot the internal pressure
becomes just about that of the atmo-
sphere. No advantage would be gained
by using higher pressures, which would
only increase the likelihood of lamp ex-
plosions accompanied by outward-flying
glass particles. The new lamps have
proved to be extremely stable, he added,
none having been broken in handlmg or
shipment. In closing the author paid a
generous tribute to the work of Dr. W.
R. Whitney of the laboratory Staff.—
Electrical World.
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A Real Estate Opportunity

Now is the Time to Buy.

60 Acres of Fine Land,

on Grand Island, N. Y., For Sale. Fronts on
" the beautiful Niagara River, right across from

Buffalo; suitable for high grade development,
bungalow plots, gentleman’s estate or farm-
ing; nearly 600 feet shore front with riparian
rights; house and barns mnear shore; price
$250 per acre; worth double; this property
will surely triple in value when N. Y. State
Canal is opened; liberal terms will be made
with responsible parties.

W. H. NORTHROP, Real Estate
Grand Island, Erie Co., New York

Cm nd See
CADILILAC TRACT

; This body of well located land, possessing responsive and productive soil
is situated in the best part of WESTERN MICHIGAN. It is offered in blocks

of forty acres or more, with a few pieces, closer to towns in tracts of ten and

| twenty acres. No description is more than five miles from some good town and

railroad, and the bulk of it is closer than this.

The unimproved lands can be bought as low as $20 per acre with some
excellent pieces as low as $15 per acre. Very easy terms will be accorded,
monthly payments if desired. Taking all conditions into account, locatian,
climate, soil, wide range of crops, pure and abundant water, steady and high
priced home markets, good roads and transportation facilities, there is nothing
| on the market today, that, dollar for dollar can equal them.

In addition to the unimproved lands we own or control a number of im-
proved and partially improved places which we sell at reasonable prices. These
places range in price from a few hundred to several thousands of dollars. All
can be bought on very easy terms.

Complete and accurate information, illustrated booklet, etc., will be sent
free on request to

| SAMUEL S. THORPE, Owner, et |

When writing, please mention “Modern Electrics.”
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MODERN ELECTRICS
Classified Advertisements

You will find it & good Investment to use thess
eolamnsa,

Advertisements in this department 6 cents a word,
=0 display eof any kind ds:ytble in advl.émc, b;
mc' m‘! (14 ar ltlﬂml- ount
words m'r lina.

5% discount for 3 insertioms
10% discount for 6 insertions
16% discount for 9 insertiona
209 diseount for 13 insertioms
within one year.
One of the most profitable hasl: grade classified me-
diums in the United States. Try it out.
Advertisements for the January {issue
must be in our hands not later than De-
cember 1st.

AGENTS

$50.00 PER WEEK AND UP. HOW FAR UP
depends on you. Enormous sums are being made by
Oxygenator Salesmen—one has made $31,500 in thtea
years; another 6000 in one year; another §4,500 in
six months. stern Oxygenator Co.. Beatrice. (lg;h:

Vol. 6. No. 9.

AERONAUTICS

3 FT. DRAWINGS WITH FULL BUILDING
directions, for the Bleriot, Antionette, and Curtiss.
Price, 10 cents each. 30-cent ballbearing propellec
shafts, 10 cents. 26-.cent combination shafts, 13
cents. All sizes finished propellers, 6 cents ger inch.
Send stamié for catalogue. Broo:l’yn Acroplane Co.,
66 Briggs St., Woodhaven, L. I

NOW IS THE TIME TO FLY. BIPLANE AND
monoplane gliders. Price $35.00 each. Particulars
free. Audrey Lambd:n, Steele, N, Dak.

THE BENOIST SCHOOL OF AVIATION HAS
opened a Correspondence Course in the Theory and
Practice of Aeronautics for those who contemplate
hccomm% aviators or aero engineers. Free tuition
in the Flying School or a Be.oist Biplane free as
premiums. Write for particulars. Benoist School of
Aviation, Correspondence Dept., University City, Mo.

BUSINESS OPPORTUNITIES

FREE FOR SIX MONTHS—MY SPECIAL OF-
for to introduce my magaszine "INVESTING FOR
PROFIT.” It is worth $10 a copy to anyone who
has been getting orer while the rich, richer. It
dcmon.-.untu the REAL earning power of moue
tnd shows how mg}’ge no matter

uire riches. STING FOR rnoﬁ"?r
on y progressive ﬁnlnc:a.l journal published, It uhnwl
how $100 grows $3,200. Write NOW and I'l
send it eix nnntha free. Barber, 418, 30 W,
Jackson Blvd., Chicago." (9%

BETTER LIGHT FOR 1/6 COST OF ELEC.
tricity. Suitable for Home or Store. Easily installed,
no expeﬂence mccessary, big demand. Write for

FREE catalogue. Doud Lighti.nz Co., 176-B, N. San-
gamon, Chicago. (tf) &

AGENTS, MAIL DEALERS, SUPPLY HOUSES.
We manufacture Creaso, An er.mrely new and meri-
torious product, Universal sale. Positively no com-

tition. 200 per cent profit. ple and prices,

.  W. Beyer, Pearl City, IIL

YOU CAN TURN YOUR SPARE TIME INTO
dollars by takmgysubscﬂpmm from your friends and
acquaintances ou as a regular reader of Modern
Electrics, know its good points and can present its
attractive features in a way which will readily make
subscribers of your friends and acquaintances. Con-
vince me that you are in earnest and willing to push
things; send me the endorsement of three responsible
business men who are willing to vouch for your fitness
and I'll gladly send you your official appointment
papers, together with full particulars as to how to go
about the work, and how much there is in it for you.
Don't delay until some one else in your territory has
s:cured the a omtment. Write ynur apphcauon to-
day. M. C. onne{ go:r Agents Depart-
ment, Modern Publishing 231 Fulton St., New
York. (tf)

"“MONEY MAKING IDEAS,” PUBLISHED
mnnlh.'ly. turns irur spare time into cash, Sample
l:op:r free, aus, 400 Chestnut St., Mllwmilgr)e;.-

Vis.

A $25 COURSE IN SILVER PLATING; A $10
Course in Mirror Silvering, and 130-page "boolk  of
valuable formulas, all for only 60 cents. Send at
once; money back if you're not satisfied. ~Max
Swift, 158 Suffolk St., N, Y. City.

ADV. SPECIAL. YOUR AD IN 1338 DIFFERENT
magazmes for 6c a word. Regular price 7e,
co;iy now. King's Agency, Box 1301, Little Sllvcr,

BUILD A $5,000 BUSINESS IN TWO YEARS.
Let us start you in the collection business. No capi-
tal needed; bl? field. We teach secrets of collect-
ing money; refer business to you., Write today for
Free Pointers and new plan.” American Collecticn
Service, 597 State St., Detroit, Mich,

COMPLETE $20 COURSE OF METAL AND
silver plating instructions, Sent pre aud to BNy

address on receipt of 60c. Gardener Co., Box
474, San Francisco, Cal
BOOKS, ETC.

AUTOMOBILES

USE AN AIR-FRICTION WITH NEW 1¢1¢ IM-

SECOND-HAND BOOKS—HALF PRICES ON
every subject; new 26 per cent discount; books
bought; catalouge No. 818 free, Foyle, 121 Channg
Cross Road, ndon, Eng. (4%

provements. Increases power and economy of
one-half. Absolutely impossible to choke or load like
other carburetors. Uses distillate, gasolinc or half
kerosene with finest results, Starts easy in_coldest
weather, We fit all motors, guarantecing definite re-
sults or refund money. Exclusive county rights.
Special price first order. The Air-Friction Carbu-
retor Co., Dayton, Ohio. *(t

THIS ELECTRICAL DICTIONARY WILL ST
fit in your vest pocket. Cnr? it around wi
while yﬁ: are at work. “Han wy Vest Pnc.het E[:ctri-
dw?m £ umh’ g tcrm and phr&é.mpz
L] WO 8
pth electrical profession with their gg:'
in the nmst mm]!éf]leti?;da manner, c‘. -
ooyer; era Pﬂl"ﬂ!‘ﬂt .
Puiton St., pf"“”" ()

GET VALUABLE MAIL.  WHOLE YEAR FOR
20 cents. Money' returned if unsatisfactory. Cornish
Electric Company, Schenectady, N (1)

GREAT BOOK—WONDERS, MAGIC SECRETS
and Mysteries revealed; utart.l{ng disclosures of the
&srst century, Very interestin Mailed, onl{’ 10c

edge Publishing Co., L., Binghamton,

ELECTRICAL AND PRACTICAL HANDBOOKS
all titles, Proctor Book Co., 669B, W.

Chicago, Il (1)

WE CAN FURNISH ANY BOOK PUBLISHED.
Write Boak Dept. Modern Electrics, 351 Pulton St.,
New York, N. Y. eh)

CORRESPONDENCE SCHOOLS

STORAGE BATTERIES ARE VERY HARD TO
master and :ﬂde‘::oundt:eut 1% you mltin:lka}ns b::k yog

know t rom g en
!m , Statio and Porbior o

J. ‘l'uﬁl mm' . ol %?r:qu. 21 dluntraﬁmu

Eu: 2ot biosing Price
.m‘:l!slhing Co., 981 Fnlflton St., Hﬂr ork (tf)

ANIMALS

AND BROWN FERRETS FOR SALE

WHITE
Price list free, Bert Ewell, Wellington, Ohie.

MR, AMATEUR! TO LEARN ELECTRICITY
ou should start from the be, inning. You should
w all about the minor details before y;m take on
the big ones, and here is the book that is goin |t.o
take you all the way through. Elemﬁ:lt“! s eﬁ-
trici Up-to-Date,” by s ydney Ay n':’ mall,
ri. 12mo., cloth, 600 pa; 306 illustrations.
Priee. 1.:5 postpaid. 'm. bo ltlrtldon the pri-
mary characters of electr{citl:y gﬁut% ear mﬁ
to the end. Tells you a E:

densers, flow of current, wer
condensers, flow of current, Bomer Of  New t:ou
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HELP WANTED .

JUST OI'F THE PRESS—Bound Volume No. §
of Modern Electrics; contains more real information
than is found in $50.00 wortk of elect
1,844 pages; 3,100 iilultrndonl. 1,680 questiona and
anawera., A verluble encyclo zmridty 1f

youu are a student of electricity or duiro to kccn in
touch with the electrical progresa of world you
can't afford to be without wonderful collection
of data on inventioms, illustratioms and writings of
leading authors from every part of the world Posl-
tively onlJ 30 sets left. rders will be ﬁlled a8 re-

ceived money returned whea m%ly

Price, $3.00; 656c extra b

ln Canada. Mcdern Pub{lllm , B3l I'h:.'ll..- St.,
New York, N. (r!"

YOUR LIBRARY IS NOT COMPLETE WITH-
out @ copy of Bound Volume No. & of Modern
Electrica containing 968 pages, with over 1,600 ﬂlul-
trations and 1,200 questions_and answers om
of wvital 1mportznc¢ te you, Ele lgam.l{ bound la h
cloth; gold stamped. ur supply

today while gou think of it and you mll not be dh-
aE‘po ted. rme, $9.00; 40c extra by mail {n U. [ ¥
7 Canada. Modern Publishing Co., 851
?ultu [T Ncw York N. Y. ()]
ELECTRICAL APPARATUS
EXPERIMENTERS; A TWO CENT STAMP

brings you something that you have been looking
for if you make your own apparatus. Villa Labora-
tory, 1112 Villa St., Racine, is.

MODERN ELECTRICAL CONSTRUCTION, BY
Henry C. Horstmann and Victor H, Tousley, A new
rdt::iled and e:d::gcd egmo? t}:ﬂm?j g sssppwu,ﬁlgg

grams. [ ather rice,

ltpl{'d.rh Modern ulg;:bluhl:z Co., mng'l Fulton St.,
ew Lo

FOR SALE

I WILL START YOU EARNING $4 DAILY AT
home in opabre l:_i:me sdvednslms.rr:nap:,o c:pi G!r?
i t an . B
]i':.é;au::tgg D::t. ¢ ‘“m%o‘;ton. Mass. (9%

“HOW TO MAKE WIRELESS INS’I‘IME}'&"

20 Experts, containing 96 pages
Elll l.u. mnmmllllr for "ﬂlﬂ
and is 8 book :mfi. “ll( oﬂd':mﬂ‘.l te be l’llﬁl:llt.
la“i‘ulhn pl.l"‘u York A &'
INFORMATION

GET MARRIED—-MATRIMONIAL PAPER CON-
taining ;durulamanu, marri eahla people from

sections, 00T, Protestan c-uw
gﬁ' mnﬂed, uafed. 'frzoui‘he Corre:;ondgn't‘,' Tol

o,

INFORMATION FOR MEN—WE WILL MAIL
valuable secrets, sealed. Sure and barmless; try
them, Two red stamps b""’ﬁ them next mail. HNa-
mous Co., 417 E. 151st St.,, New York.

MARRY. THOUSANDS WEALTHY, WILL
marry soon. All ages, nationalities. Descriptions
free. Write at once. Western Club, P268 Market
St., San Francisco, ;

HERE IS THE VERY LATEST AND MOST
nlusbl: work on electricity for the lmteur or prac-
tical electrician, published: cal Experi-
ments and How to Make Thm - L. P. Du:keuou,
230 pages, 110 illustratioms, 13mo, eloth binding.

Price $1.00 d. Publishing Co., 981
W 3 k“?ll Cm o

INSTRUCTION

FOR SALE—MOVING PICTURE FILMS. ANY
w[:]ect. lc per foot. Davis Service, Wlterto?':).
18,

FOR SALE—Y4 EKW. CLOSED-CORE TRWS
former, $8.60. Otto Babel, Martinsville, N.

FOR SALE — RECEIVING AND TRANSMIT-
tmg‘ set, complete; a bargain; sends 20 miles;: re-
ceives 2,000 to 2,600 miles; $36; write now. Walter
Miller, 34156 Grand Ave., Des ancs, Iowa.

THORARDSON TRANSFORMER AND HELIX,
New!;. slg. P. B. Fleming, 238 Hamilton Ave., Co-
lumbus, O,

ELECTRIC SOLDERING STICK. SUBSTITUTE
for sold:rm acids. 15 cents per stick postpaid.
John F. afv,h Co., Pittsfield, Mass,

A 1-KW., BLITZEN CLOSED CORE TRANS-
former, nearly new. Will sell cheap. For full par-
ticulars address Dean Lewis, 28 William St.,
Northampton, Mass.

BOUND VOLUME NO. 8 OF “MODERN ELEC-
trics'" is now ready, which contains 780 pages, over
1,000 illustrations and writings of 300 authors, 660
articles of unusual interest, with 1, 178 questions and
answers. Bound in handsome black colth, gold
stamped. 1.50; $0.80 extra by'mail Modern Elec-
trics, Book Dept... 231 Fulton St., New York City.

HELP WANTED

FREE ILLUSTRATED BOOK _TELLS OF
about 800,000 protected positions in U. S, service.
Thousands of vacancies every year. There is a big
chance here for you, sure and generous pay, life-

FREE—ILLUSTRATED BOOK ON HYPNOTISM
and other accult sciences to all who seand thelr ad-
dress, Write and learn how to influence and
control others. D. Betts, Sta. 174, s

X x

FREE—ILLUSTRATED BOOEKLET ON HOW TO
start in the Show Business, send 2c postage. Stage
Sup&y Studio, Station E, 240 W. 38th St., New

WANTED—Y" MEN LEARN ARCHITEC-
tural Drafun sss to 376 weeklyn. Big de-
%ang shr.-rt :amth wor mlnftnbmenu ﬁu

articulars, tectu tut -
sion Bl:i‘g. Rm. N. l e (a;:)

HERE 1S THE BOOE YOU ARE LOOKING
for, written in plain English so it can be easily mas-
tered by yan whether gou are an experimenter or an

el engineer. cal Armature md Mamt
Winding,” by Henry C. Horstmann snd V!
Tousley, 16mo., Eochet size, leather cover. Pnce.
$1.60. This book is the most valuable ald to
electrician, either in conutructua or opmti.nz

rtment. Modern PubMshing 1 Poltom (sttf-i

ew York

MAGIC

A MOST MYSTIFYING POCKET TRICK, THE
wonderful jumping peg. Price, with directions, 10
cents, Send stamp for catalogue of 100 tricks, jokes
and puzzles. Mephuto Mifg. Co., 65 Briggs St,
Woodhaven,

st ask for booklet S-9047, N ICAL
?ﬁfga;tg:h,rﬁ:?ltﬂg:hns? Wa:hmgton D. C. ;- MED
AN TOBACCO HABIT—YOU CAN CONQUER 'I'l
HELP WANTED easily in three days, improve your healt go
your life, No more stomach trouble, no foul mﬂ:.
¢ ED GOOD MEN&dEVER!mYWHE}EE—PﬁKE no heartl wulme “e.u.mfgglmm “ ;l:cr
or all ﬂm; me [H me my high- nerves, clear
class business; lhmh 8 years; aut capital,  Whether you chew; or lmolu pipe.
oot 33 Soeines sl dok fad comles g = It T EVEEES
3 te er,
B e e e wate K, New Yerk N [
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WANTED

PICTURES AND POST CARDS

. EXPERIMENTERS WHO DESIRE COMPLETE
instructions for making a step-down transformer for
experimental purposes, at small expense (that can
be connected with ordinary house circuits) to send
26c for the best book ever issued on the subject.
Great demand; everybody wants it. DBetter than bat-
teries. Address, Engmecnﬁg Education Extension,
Lock Box 41, Hanover, N.

PATENTS FOR SALE

“CONSTRUCTION OF INDUCTION COILS
and Transformers” is a valuable book, eontaining
100 pages and 72 illustrations, by H. W. Secor. You
cannot afford to be without this book, which is the
latest work on comstruction of induction coils and
transformers. $.26 postpaid. Modern Electrics, Book
Dept, F, 281 Fulton St., New York (tf)

BEAUTIFUL PHOTOGRAVURES—SIZE 7 ..
in. of Thomas Edison and Nicola Tesla. fir
sble for framing—Just the thing for your dea .
station—10g each or the two mailed 2.“ °n_
ceipt of 16c stamps or coim, W.A.S?. « 281 °
ton St.. New York City.

8 x 10 PHOTOGRAPH OF ARLINGTON W.
less station and towers (NAA), 206 cents. [Fliliz.s
%hutc'o Company, 238 First St.,, S, E., Washington,

PRINTING AND ENGRAVING

CHEAP PRINTING—JUST TO GET ACQUAINT-
ed we will print three thousand circulars for one
dollar. Size 83 x 6. F. Sheridan, 417 E, 151st
St.,, New York.

BOAT BUILDING FOR AMATEURS, BY
Adrian on, C.E.— book will tell you how to
build all maoner of small boats, such as pun
e I e e
0 any address in . Modern tr
Dagt. 281 Fulton St, New York City. (xf)

PATENT ATTORNEYS

1868—MIATT—PATENTS—1018—i.e, 46 YEARS'
personal, practical and successful experience in pro-
suring . S. and Foreign Patents, Registration of
Trade-Marks, Labels, Prints, Copyrights, ete. Also as
Counsellor and Expert in Patent Causea. Personal
attention given to all business assumed by mutual
consent, but only on reasonable compensation for
time and labor involved. Terms moderate, but mnot
contingent. Information and advice fret‘l‘vmven. but
no circular literature. Branch Office, Washington,
D. C, for transaction of business with Patent Office
direct. Reliable and competent foreigm representa-
tives. Geo. W. Miatt, Attorney and Counsellor at
Law and Patent Expert. Patent business exclusively.
geek Temple Court, Cor. Nassau and Beekman

, New York City. (th

INVENTORS WANTED—TO SUBMIT DEVICES
for street railway transfer system; also other inven-
ons. For particulars address INVENTORS MU-
TUAL DEVELOPMENT ASSOCIATION, 818 Po-
tomac Bank Bldg., Washington, D. C. (1)

PATENT SECURED OR FEE RETURNED.
Send sketch for free search and report as to patenta-
bllity. Books on inventions and patents, and refer-
ence book sent free. John S. Duffie Co., 603 F
St.,, Washington, D. C. (tf)*

PATENTS, ELECTRICAL AND MECHANICAL
a specialty. Book Free. Joshua R Potts, Patent
Lawyer, 8 Dearborn St., Chicago; 805 G St., Wash:
ington; 929 Chestnut St., Philadelphia. (11) %

“WIRELESS HOOK-UPS,” CONTAINING 98
{s full of diagrams fullh_-
18

and 100 hook-u
iultratini every possible wireless connection.
book will en excellent results.
Sent tpaid for $.25. Modern ce, Book De
281 ton St., New York City. if)

PHOTOGRAPHY, CAMERAS & SUPPLIES

KODAK GRAFLEX CAMERA LENSES—
Evmthlngs'phmgnylp‘c: get bargain You can

save money by sending your order te Willoughby.
Broadway and 11th St., New York ()%

OUR 80-PAGE BOOK, “THE WIRPLESS TELE-
phone,” will be found invaluable to those interested in
this science. This book contains 57 illustratiens and is
considered a masterpiece. Send $.85 in stamps, coin
or M. O, te Modern Electrics, Book Dept., Ful-
ton St., New York City. (th

PICTURES AND POST CARDS

FRENCH ART PICTURES FROM LIFE MOD-
els; 8 beauty poses and 4 art pllotossdﬁn cents;

:glfe',“r‘:;nce:. n. L. Nicolas, 100 rue nte,
¢ LOVERS' C.
W Y R R T
Wis. (8)%
25 COMIC POST CARDS AND BOO ¥
tations, 10c A, Kraus, 409 L-Chemlf:togt.?‘li}%-
waukee, Wiis, (3)%

REAL ESTATE

FOR SALE: 60 ACRES OF FINE LAND, ON
Grand Island, N fronting on the beautiful Nia-
ra River, right across from Buffalo; suitable for
igh grade development, bungalow plots, gentleman’s
estate or farming; nearly 600 feet shore front with .
riparian rights; price $300 per acre; worth $500; lib-
eral terms will be made with responsible partics; house
and barns near shore. Address W. 3 Norl.hrnlp,
Grand Island, Erie County, New York. (tf)

STAMPS, COINS, ETC.

GEMS, COINS, ETC, FOR SALE—FINE
E?ptian or Roman coin, 1700 years old, 25c. Ten
different old coins, medals or paper money, boc.
Miniature Oxford Bible, 876 pages, limp morocco,
gilt edges, size 1 x 2 inches, gem curio, $1. Im-
ported mciestructibl_e pearl necidag:e, with gold clasp,
(value $10) fine gift, $2.50. Coin_ premium list for
4c stamps; 80-page retail lists of coins, gems, jewelry,
curios, etc,, for 2¢ stamp. L. Elder, Dept. N, 82
E. 28d St, New York City. *

$4.26 PAID FOR FLYING EAGLE CENT OF
1866. Hundreds of other coins bought. Send 10c
for bn;iiug catalog. A. Kraus, 400 Chestnut St.,
Milwaukee, Wis, (3)%

OLD STAMPS BOUGHT—$75.00 PAID FOR
a certain old stamp; hundreds of other stamps bought.
Send stamp for buying list. A. Kraus, 103 Kraus
Bldg., Milwaukee, Wis. (5)%

TYPEWRITERS

SPECIAL TYPEWRITER SALE—REMINGTON
No. 6, $15; Smith Premier No. 2, $14.50; Underwood.
No. 4, $36. Guaranteed one year. Typewriter rib-
bons and carbons. Ritzheimer Typewriter Company,
220 W. 42d St.,, New York City. (1%

WIRELESS

AIR COOLED SPARK GAPS, $1.00. MIDGET
Fixed Condenser, $0.60, prepaid. Send 2c stam
for our large catalogue of Wireless and Experi-
menters’ Supplies. A. W. Bowman & Co., 65634 Sud-
bury St., Hoston, Mass.

USERS SAY THEY'RE GREAT!!I WHAT? IM-
regnated paper pulp tubes. Raw material, etc. Send
or free price list. Schenectady Wireless Supply

Co., Schenectady, N. Y,

GET OUR “IMPROVED MINERAL DETECTOR"
for long distance, takes any mineral, detector and
mineral postpaid $1.10. The Central Specialty Co.,
Swift Building, Cincinnati, Ohio,

FOR SALE — FINE RECEIVING OUTFIT,
Emerson Gill, Gibsonburg, 0.

SILICON DETECTOR, GUARANTEED, 60 CTS.,
No stamps. Greenhill Wireless Co., Jonesville, Mich.

WIRELESS MEN ATTENTION, NEW TYPE
detector, adjustable to any size mineral. Any finish
desired. Satisfaction guaranteed or money refunded.
Price complete, $1,25. Lindell Electrical Shop, 1807
Boren Ave,, Seattle, Wash, 5D STAT(EI;
THE ONLY FIRM IN THE UNI
that buys and sells second-hand wireless a mlzram-
What have you? What doryou need? S. W, 1. Co,,
1856 Congress St., Buffalo, Y. TRV, TWE R

PRACTICALLY NEW: CE % KW. T.W.C.
%\:}d% kw.ctranaforn_ﬂl'sa :’. sﬁo‘;r dﬁ:’k f;’g‘:‘“’ﬂ;‘

= ers $4. . ’
s4.?‘n. moC? §?m5cﬁ§:e3‘=‘;-, 2461 Collingwood Ave., To-
ledo, Ohio,

L
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MODERN ELECTRICS
Apparatus Exchange
Department

This department is for the free use of our subscrib-
ers and readers, to enable them to exchange technical
articles for which they have no need for other articles
or aspara_tus which they prefer, i |

Advertisements under this heading containing more
than fifty words cannot be accepted; the right is re-
served to rewrite or reject any advertisement which
will not be for the best interests of our readers. Ad-
vertisements under this heading will be inserted one
time only free of charge. X

Advertisements of articles intended for sale cannot
be accepted, as a regular classified department is con-
ducted for advertising of this cuaracter at a cost of
bc per word.

dvertisements should be addressed to “‘Apparatus
Exchange Department,” care Modern Publishing Co.,
281 Fulton St., New York.

Advertisements for the January number should

reach us on or before Deecmber 1st.

YOU CAN TURN YOUR SPARE TIME INTO
dollars by takm*{suhscnpuana from your friends and
acquaintances. ou as a regular reader of Modern
Electrics and Mechanics know its good points and
can present its attractive features in a way which
will readily make subscribers of your friends and
acquaintances., convince me that you are in earnest
and willing to push things; send me the endorse-
ment of three responsible business men who are
willing to vouch for your fitness and I'll gladly send
you your official appointment papers, together with
full particulars as to how to go about the work, and
how much there is in it for you. Don’t delay until

some one else in your territory has secured the a
pointment. Write your application to-day. M, g
Counei. Manager Local Agents Department, Modern
Publishing Co., 281 Fulton St., New Yoork.

WOULD LIKE TO EXCHAWN e THE Fuooww-
ing: 1 omnigraph with spring driven motor and 3
sets of records, tuner, 4 16 c. p. lamps, 1 volt meter
for Knapp type S. motor or oscillation transformer.
George l\vﬁder. 000 First Ave.,, New York, N. Y.

WILL EXCHANGE—A 10 LESSON COURSE in
phota-play writing, costing $80, and about eighty feet
of moving picture film, for wireless instruments.
Alfred Stellman, North Hackensack, N. J.

“CONSTRUCTION OF INDUCTION COILS AND
Tranaformers’” is a valuable book, containing 100
.pages and 72 illustrations, by H. W. Secor. You
cannot afford to be without this book, which is the
latest work on construction of induction coils and
transformers. $0.25 postpaid. Modern Electrics, Book
Dept, F., 831 Fulton St.,, New York City.

WOULD LIKE TO EXCHANGE A SENDINu
and receiving set for one cylinder motorcycle in good
condition; willing to add ecash if necessary; only
those living in cig answer. ldwin A, Leach, Jr., 814
West 145th St.,, New York City.

WILL EXCHANGE GOOD LOOSE COUPLLR
primary 5 in. dia., 6 in. long (with No. 22 wire),
secondary 4% in, dia., 6 in. long (with No. 26 wire,
home made), also $9 automobile two unit coil with
heavy vibrators. for a é:.-ur of Brandes or other good
make phones with head band and cords; state make
and number of ohms. Chester Ulsh, Box 170, Marion,
Ohio.

MR. ELECTRICIAN: DO YOU XKNOW ALL
about wiring diagrams and descriptions? If not, you
need this book, which is the latest out on_the sui:ject,
“Modern Wiring Diagrams and Descrirtions." by
Henry C. Horstmann and Victor H. Tousley, 18 mo.,
800 pages, 226 illustrations, Full leather binding,
size 4 x 6 inches, pocket edition. Price, $1.60 post-
paid. It explains dynamos and motors, alternatin
current and direct current, ground detectors anﬁ
storage batteries, installations, ete. Modern Publish-
ing Co., 281 Fulton St., New York.

EXCHANE-E-—A[}DEN g\;roxgugra%sst C0.’S ]?10.%0
r for a -60 sto e
;;‘:!;mb:lc.?gsaenss:mnd Ave., New York E’ﬁ? ci

WE CAN FURNISH ANY BOOK ON WIRE-
less published. Write Book Dept., Modern Eeletrics,
281 ﬁu]ton St., New York.

MODERN ELECTRICS
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BOAT BUILDING FOR AMATEURS, BY
Adrian Neilson, C.E.—This book will tell you how to
build all manner of small boats, such as punts,

iffs, canoes, row and sail boats; only $1.00, post-
aid to any address in the U. S. odern Electrics.
%ook Dept., 281 Fulton St.,, New York City.

WILL EXCHANGE 1 IN. MESCO SPARn CUIL
for polyphase 10 in. slide rule or wireless instruments;
also have for exchange M. P. Roberts Co. slide plate
variable condenser, ,006 M. F. capacity, loose coupler
medical coil, double slide tuner, volt meter.

H. Parker, Waban, Mass. .

WILL EXCHANGE 1-110 V. ARMATURE COM-
plete and a 12 segment commutator, two new auto-
matic telephone switch hooks and sockets, for 1 6-10

battery motor. Oscar Anderson, 11816 State St.,
Chicago, Il

LEARN TO FLY—BIG TWO-FOOT BLERIOT
Monoplane. Latest model, knocked down, packed,
ready_ for mailing, with blue print and complete draw-
ings for assembling, with wheels and propeller, This
model is usually sold by dealers for $2.00. Boys all
over the country are having barrels of fun with them.
For good, whol =ment, there is probably no
flying device more entertaining and that will afford
more fun for the boys and grown-ups than this pleas-
ing toy. Guaranteed to fly or money refunded. Sent
prepaid on receipt of price, $1.00, odel Flying Ma-
chine Company, 172 Greenwich St., New York ity.

COMPLETE CABINET TYPE RECEIV .G ST,
consisting of $156 Murdock receiving transformer, $15
Clg}p—Eastl‘:}ag} rotary variable condc::lser. $6 etheric
rotary wvariable d s (51 Ti
detector, $10 2-ferron detectors, $1 Mz%%d?eﬁ'ig:’:
condenser, $13 Brandes 3,200 obm navy type phones,
and complete 10-15 mile transmitting  set: will ex-
change for standard late model motorcycle in good
condition. Crocker Mann, Dover, Mass.

WILL EXCHANGE STEP-DOWN TRANSrURM-

er for secondaries of d% kilowatt transformer, also
have core, primary and insulating tube of a ‘1 in.
coil, also Wilmet-Cadwell interrupter

v (home made)
f[or oth::r apparatus, 1 in. C(:I'I‘l; an prim:ﬁy and step-
own transformer ar t k in-
ningham, 8701 N. 11‘3‘the S?an']i‘"ag:r::céwash Aol Wis

YOUR LIBRARY IS NOT COMPLETE WITH-
out a copy of Bound Volume No. 4 of Modern Elec-
irics, containing 8068 pages, with over 1,600 illustra-
tions and 1,200 questions and answers on topics of
vital importance to you. Eleglant‘ly bound in bhlack
cloth; gold stamped. Our supply is limited, so order
today while lgqu think of it and you will not be dis-
;Egmmd. ] nEe 8262.‘0; ﬂc.d extraP bg mail in s

ra in Cana (1] ishi

Fulton St., New York. N. . = lsuing Co, 281

WILL EXCHANGE A FERRON DE
and 2 double slide tuning coils each 2,000 mft%fé??tﬁ
Chambers loose coupler, also 800 M. Jouhle slide coil,
variable and fixed con ensers, circular potentiometer,

and Wimhurst static h for Br navy or
transatlantic phones, 6 in. water motor, 4 in. h:{tery
fan, electrolytic interrupter, zinc spark gap, box film

camera and developing outfit for wireless a
O, V. Swisher, 221 Spring St., Fairmont, W. :.r e
HAVE TWO KEYS, TWO SOUNUDE>
gravity batteries for exchange for a good dy:;a:rﬁivogr
any of the following goods: Storage battery, spark
cm]ij or an ammeter or volt meter, switchboard type
or books. Laudie Rose, Box 54, Hoisington, Kans,
JUST OFF THE PRESS — BOUND VOLUME
No. 6 of Modern Electrics; contains more real in-
formation than is found in $50.00 worth of electrical
books; 1,344 e8; 2,100 illustrations; 1,650 questions
and answers. veritable encyclopedia on_electricity.
f you are a student of electricity or desire to keep
in t'ouch with the electrical progress of the world you
can’t afford to be without this wonderful collection of
data on inventions, illustrations and writings of lead-
authors from every part of the world. Positivel
39 sets left. Orders will be filled as receive
money returned when supply is exhausted. Price
$8.00; 66c extra b§ mail in {J. S.; 96c extra in
u

Canads. Modern Publishing Co., 3¢
New York. N. Y. Sl S b o

MAKE OFFER FOR GOOD RAILROAD PAT-
tern telegraph relay, cost $6; learners’ telegraph, cost
$2; postal typewriter, cost $35; pair phones, cost $6;
small coupler in case, place for detector and con-
denser, with circuit connection, $3; new audion, $4;
valve, $4: loose coupler, $7. E. R. Hough, Johns-
town, N. Y.

BEAUTIFUL PHOTOGRAVURES—SIZE 7 x 10
in. of Thomas A. Edison and Nicola Tesla. Suit-
able for framing—Just the thing for your dem or
station—10c each or the two mailed Bootrid on_re-

A O A, 2

only

celpt of 16c etamps or coin. W.
ton St., New York City.

81 Ful-
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MR. AMATEUR! TO LEARN ELECTRICITY
L?lu should start from the beginning. You shoul
ow all about the minor details before you take on
the big ones, and here is the book that is Fomg to
you all the way through. “Elementary Electricity
Up-to-Date,” Sydney Aylmer Small, M.A.LE.E.,
12mo, cluth{r EOE pages, 206 illustrations. Price, $1.25,
postpaid. This book starts on the primary characters
of e eritlri:;g.-g and goes clgar through tg the end.ﬂ Tell;
you al ut storz atteries, condensers, flow o
current, power of ciency, etc. Modern Publishing
Co.. 231 Fulton St.. New York

HAVE FOR EXCHANGE ONE MAGNe.Y
teleph and telephone parts, 1 10 in. geissler tube, 1
sounder, pair electro magnets, 1 solenoid fibre tubes,
2 lightning arresters, electric clock, brass condenser
plates, rotary spark 5:9 wheel, large spark iap, load-
ing coil, professional silicon detector, D. P. D, T.
switch, large loose coupler, 34 1b. S. 5. No. 86 wire,
2 pneumatic ear cushions, 1 single barrel sliotgun;
want a Blitzen wavemeter, Blitzen rotary condenser,

rikon detector or Cla p—tasgnam navy coupler,

. Koish, 1210 Master St., Philadelphia, a.

HAVE MURDOCK ROTARY VAR{ABLE RE-

eIVing « + will exchange same for good set
;cad spln'.u'.ues: send description. Edward French,
Peckekill, N. Y.

FIRST STEPS IN ELECTRICITY, OR ELEC-

Vol. 6. No. 9.

“WIRELESS HOOK-UPS,” CONTAINING 96
pages and 100 hook'uﬁs' is full of diagrams fully
ulustrating every possible wireless connection, This
book will enable wireless men to get excellent results.
Sent postpaid for $0,26. Modern Electrics, Book
Dept., 281 Fulton St., New York City.

WILL EXCHANGE LARGE RECEIVING CABI-
net consisting of Blitzen 31-plate variable, Ferron de-
tector, audion detector, loose coupler, maimgnny cabi-
net is complete ready for receiving up to 3000 miles;
cost $60; would like large spark coir or static cabi-
net. ]osegrh Kurtis, Room 200, 371 Fulton St.,
Brooklyn, N, VY.

HAVE COMPLETE SET OF FULL SIZE PAT-
terns and instructions for 15-foot duck boat; patterns
never used; value $2; will exchange for wireless in-
struments. Lloyd A. hlanchard. Whitman, Mass.

“HOW TO MAKE WIRELESS INSTRUMENTS,”
by 20 Wireless Experts, containing 96 pages and 76
illustrations, written expressly for wireess amateurs,
and is a book that d):ou cannot afford to be without.
Price, $0.25, postpai Modern Electrics, Book Dept.,
231 Fulton St, New York City,"

IT IS IMPORTANT [HAl ALL INTERESTED
in wireless should join the Wireless Association of
America, which is hdg:’ul to those interested in amw
way in the wireless industry. For full particulars,

Wireless Association of America, 231 Fulton
St., New York. ()

tricity for the Beginner! Doesn't that title d in-
teresting? It is just what it denotes, or maybe more,
because it starts off with the deve’lopmeyt_of elec-
trit:itz, explaining fully in a purely descriptive man-
ner how to perform simple experiments with as little
as ssible. 283 pages, 114 illustrations,

t size, cloth cover. Price, $1.00 postpaid. Mod-

n Publishing Co., 281 Fulton St., New York.

|WILL EXCHANGE FOLLOWL.... APPARATUS
ir d spark coil, 3 to 6 inch preferred, or for stor-
ze ?:tteries or other wireless apparatus that can be
L..ed where only batteries are available for power;
One Norton voltmeter (new), range 0-150 volts D. C.
or A. C., and one Triumph Electric Co’s D, C, or
A. C. testing voltmeter, range 0-150 volts; these in-
struments cost ﬁs.ﬁo_each. Harold Morgan, 1310
Mason St., Toledo, Ohio,

WILL EXCHANGE ONE 34 SPARK (uiL, 3
small telephones, 1 ten station automatic telephone,
2 motors, 1 electric engine motor outfit, telegraph, 6
battery lamps and sockets, switches, bells, etc., all
worth about $75; will exchange for motor cycle. Jean
Moore, 36 Shawmut St., Revere, Mass.

THE PROCESS OF TRANSMITTING WIRE-
less messages through the air over long distances by
the aid of electricity is to countless thousands of peo-
ple only a mysterious fairy tale, but here is a book
for you, Mr. Operator, whic hstates nothing but cold

“Operators’ Wireless Telegraph and Telephone

Hand Book,” by Victor H. Laughter, 12mo., 210

es, fully illustrated, giving the operator all the

information he desires. Price $1.00 postpaid. Mood-
ern Publishing Co., 231 Fulton St., New York.

FOR EXCHANGE—HOME STUDY COuRSE IN
painting, paper hanging, decorating (designing, hard-
wood finishing, paint mixing, wall finishing, staining,
etc., in three volumes, cloth bound, for medical bat-
tery or electro-therapeutical ipparatus or X-ray outfit.
Frank Steele, Gloversville, N. Y.

FOR EXCHANGE—ALL SORTS OF ELECTHI-
cal and wireless, also battery motors for fixed con-
densers, Murdoc.f: or Holtzer-Cabot phones or rotary
%t&nsinaers. Geo. Soderstrom, Box 52B, Bellevue,

a

STORAGE BATTERIES ARE VERY HARD TO
master and understand, but if you read this book you
will know all about them from beginning td end.
"Stom% Batteries, Stationary and Portable,” by
Ll el B e

8 in : rice, 50c pai
odern Publishing Co., 231 Fulton St, New York.

HAVE A FINE 6x7 LONG FOCUS CAMERA,
triple convertible Iense, automatic shutter, -m& back
with all adjustments, and many other nhoto things;
write for list; would like in exchange 8x10 Iong focus
view camera (lrrefer Seneca) and outfit. R. Greer,
536 N. Marshall St, Philadelphia, Pa.

WANTED—A 6.-VOLT AUTOMOBILE ENGIns
starting motor, a 110-volt, 1 K. W, D, C. shunt dyna-
mo; will exchan

v ge an you want; write. Jos.
Lesmeister, care The eister Automobile Garage,
Harvey, N. D.

FOUR-CYLINDER HOT-AIR ENGINE; BURNS
wood alcohol; will run sewing machine or light ma-
chinery; cost $14; want 4 x 6 printing press or good
%ﬁﬂ;’ Paul F, Cormsh_ 42 Bradt St., Schenectady,

WILL EXCHANGE A 1-H.P. D.C. MOTOR,
which can be used as a dynamo; 1 pair 76-ohm
receivers; some lamp sockets and a Stevens rifle for
a pair of 2000-ohm phones or a 1-in. spark coil.
Harwood Rowles, 610 So, William St., Johnstown,

HAVE ONE NEW COOK SERIES 2 LENS, SIZE
6% x 834 one of the best and fastest photo§raphic
lenses made; one set complete self-instructing library
of phgtt:fraphy. ten vols., cost $35. Will exchange for
electrical apparatus or books of equal value. refer
a small motor for a D. C._current 110 volts and
wireless instruments, Geo,
St., Savannah, Ga.

HAVE A PROFESSIONAL 1000-OHM RECEIV-
er, a small and compact wireless receiving set worth
$2.00, a 150-watt wireless transformer for 110 volts
A.C., 1% lbs. of No. 22 D. C. wire, and various
other electrical and wireless apparatus. Want a 1%-
inch spark coil or a loose-coupled tuner. Everett W.
Davis, 22382 Fairfax Ave., Morgan Park, I

FOR EXCHANGE—SMALL COMPLETE TRANS-
mitting set, perikon detector, 2 Clapp-Eastham Ferron
detectors, ,rotary wvariable condenser, Blitzen style
loading coil 2,000 meters; 1-1000-ohm H. C. receiver,
cord and headband. Want Blitzen receiver, trans-
ﬁrmer or postcard size kodak. Crocker Mann, Dover,

ass. .

IN THIS VALUABLE BOOK WILL BE FOUND
everything that is necessary for the study of teleg-
raphy, Rules are given for the guidance of operators
in all different kinds of services, and they are very
clear and comprehensive. “Telegraphy Self-Taught;
A Complete Manual of Instruction,” by Theo. A.
Edison, M. A., 12mo., 170 pages, fully illustrated.
Price, $1.00 postpaid. Modera Publishing Co., 231
Fulton St., New York.

HAVE FOR EXCHANGE ONE SLABY ARCO
vacuum coherer with solid silver plugs. One Bunneh
160-ohm large sounding relay anrr one loose coupler,
mew; 13 taps on secondary and 2 slide primary.
Would like 2000-ohm phones complete. James J.
Kertz, 248 Marion St., Brooklyn, N. Y.

WILL EXCHANGE A BRAND NEW VEST
pocket kodak and 1 $6 Omnigraph and buzzer for
wireless goods, Philip Kaufman, care Louis Schwarts,
® Maiden Lane, New York.

HERE IS THE BOOK YOU' ARE LOOKING
for, written in plain English so it can be casily mas-
tered by you whether you are an experimenter or an
electrical engineer. “‘Practical Armature and ng'nﬁt
Winding,” by Henry C. Horstmann and Vmui:ri 5

ousley, 16mo., pocket size, leather cover. %e,
$1.60. This book is the most valuable aid to :! e
electrician, either in constructing or operating Se-
partment. Modern Publishing Coo., 281 Fulton St.,
New York,

E. Adams, 45 Whitaker .
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WILL EXCHANGE COMPLETE CORRESPOND-
ence school course in drugless bealing, covering 0s-
teopathy, mechano-therapy, chiropractic, me ical mas-
sage and physiological therapeutics, As given by one
of the leading colleges, and consisting of a set of
bound books and lectures covering entire work, par-
ticulars on request, for a_medical battery or medical
vibrator, or anything in the electro-therapeutical line.
Dr. Frank Steele, Gloversville, N.

DO YOU WANT THIS BOOK, WHICH TELLS
you how to test and operate all different kinds of
electrical apparatus, from generators and motors ‘to
lamps and bells? Only $1.60 postpaid. “‘Electricians
Operating and Testin Manua.f" by Hear{ C. Horst-
mann and Victor H. %‘uus!ey, 16mo., full leather, and
chuck full of the right kind of information, which
can be readily mastered by the layman as well as
the experienced man. Modern Publishing Co., 231
Fulton St., New York

WILL EXCHANGE A STEP-DOWN TRANS-
former, cost $12.50; voltages step down to 3 to 26
and a train that cost $35, track and all, for %-kw.
gnlnsformer. H. R. McKee, 710 Jackson St., Kern,

al,

HAVE FOR EXCHANGE A PORTABLE SET,
box 6 x 4 x 9, includes 3 slide tuner and variable
condenser; a Blitzen variable condenscr; a loosw
coupler primary, No. 20 bare copper on threaded
fibre core, 4-in. in dia. secondary, No. 28 green
silk on fibre core, 12 taps 83 in. in diameter, quar-
tered oak ends to fit. R. S. Childs, 3050 Hopkins St.,
Oakland, Cal. .

FOR SALE: 60 ACRES OF FINE LAND, ON
Grand Island, N. Y., fronting on the beautiful Nia-
ggra River, right across from Buffalo; suitable for
igh grade development, bungalow piots, gentl !
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WANTED—A CLAPP-EASTHAM FERRON DE-
tector, a Mesco aerial switch (34-kw.), Amco or
Murdock loose coupler, a Murdock V. condenser for 1
Mesco 76-ohm receiver. A good detector set (sili-
con and ferron), a telegraph sounder (20 obm), a
main line switch with 2 30-amp. fuses and 24-in.
condenser. R. G. Devaney, 196 Murray St, Bing-
hamton, N. Y

MODERN ELECTRICAL CONSTRUCTION, BY
Henry C. Horstmann and Victor Tousley. A new
revised and enlarged edition, 16mo., 868 pages, 178
diagrams. Pocket size, full leather limp. Price, $1.60
ostpaid. Modern Publishing Co., 281 Fulton St.,
Fvlew York. (tf)
WILL EXCHANGE LOOSE COUPLER, VARI-
able condenser, cir. potentiometer, lytic detector,
Jarge and small fixed condensers, adjustable gap,
ang a universal detector, with piece of mineral, for

Kodak or Premo camera of equal value, Ralpfl D.
Schlichter, Sellersville, Pa.

WANTED — MURDOCK OR BLITZEN VARI-
able condenser; audion or valve detector, or a 6-60
or 6-80 storage battery in good condition. Write for
list of goods I have for exchange, Edwin Paul Kou-
kol, 436 West 23d St.,, New York City.

BOOKS, AS A RULE, ARE FILLED UP WITI:I
technicalities and are of very little use to the experi
menter, but here is a book which is simple, plain ani
understandable. Send ﬁou order at once for you
copy of *“Electricity ade Simple,” Clarke &ua
Haskins, 233 pages, 108 illustrations, 12mo., clo
binding. Price, $1.00 postpaid. Modern Publishing
Co., 231 Fulton St., New York

WIRELESS (AUDION) CABINET, RECEIVING

estate or farming; nearly 600 feet shore front with
riparian rights; price $300 per acre; worth $600; lib-
eral terms will be made with responsible parties; house
and barns near shore. Address W. H. Northrop,
Grand Island. Erie County, New York.

FOR EXCHANGE—BOUND VOLS. 2, 3 AND 4
of Modern Electrics, long distance transmitter, $1.25.
and a double-pole 75-ohm watch case receiver. Want
a Blitzen rotary variable condenser, or photographic
supplies. Howard O. Snyder, 528 N. Cascade Ave.,
Colorado _Springs, Colo.

WILL EXCHANGE A SIX HUNDRED AND
fifty ohm receiver with headband and six foot cord,
good make. Want .22-cal. rifle, preferably Stevens;
also a medical coil, value, $2.60, brand new, for .22-
calibre rifie or revolver. . A, Theobald, 1022 Jack-
son Ave., Bronx, New York,

THIS ELECTRICAL DICTIONARY WILL ST
fit in your wvest ppcket. Car? it around with wyou
while you are at work. “Handy Vest Pocket Electri-
cal Dictionary,” by Wm. L. Weber, M.E., containin
upwards of ;.ﬁ 0 words, terms and phrases employe
in the electrical profession with their definitions given
in the most comprehensive manner. Full leather
cover; 60c postpaid. Mudern Publishing Co,, 281 Ful-
ton St., New York.

HAVE DYNAMOMOTOR, NEW 14.IN. SPARK
coil battery rheostat, 16 amp., 250 volt switch, spool
German silver wire, 2 four-point battery switches,
round clamp, pair 100 ohm magnets to exchange for
oose coupler; Brandes receiver; detector or storage
E::‘ter 4 George Washington, 87 Erie St., Washing-

POTENTIOMETER, PEROXIDE OF LEAD DE-
tector, small fixed condenser, and &-ohm telegraph
;gucr;?er gﬂnd ks.lya'.k 42!] or paétlaf u;e al&ove gfa a

-cal. rifle, e-down mo fi 2
Witmer, Sellersville, Pa. i i

BOUND VOLUME NO. 38 OF "MODERN ELEC-
trics” is now ready, which contains 740 pages, over
1.093 i.ll:;mtionsl liud writin ho{ 80: authors, 660
articles unusual interest, wit 17 esti
answers. Bound in handsome Blad:quclo;g?’ iml.f::‘l

stamped. ,60; $.80 extra mail. Modern Elec-
trica, Booh% t.. iﬂ Fulton g{.. New York City. (tf)

WILL EXCHANGE FOR WIRELESS AND
electrical apparatus the following: One “Electrolytic
Detector,” one Jr, Fixed Condenser, one double pole
single throw switch, one six-volt lamp, and issues
of the “American Boy." Lewis S. Cooper, 243
E&inﬁ:;_St.. Medford, Mass,

3 X 5 PRINTING PRESS, 6 FONTS TYPE, %
flashlights, 1 bicycle gas Jamp, 1 .22-cal. revalver with
I'(lzolsteir, 1 se’t 20?;1[? Béml"llfll telggraph' l?stru;uenta

omplete valve, 5 xchange for wircless imstru-
mengs. R, E. Wason, Ellsworth, Ohio.

- condition, for a screw-cutting lathe

set, P Will exchanfe for a Blitzen tuner and
variable condenser. J. Miller, 418 18th St., Brook-

lyn,

WILL EXCHANGE 6-VOLT 9-AMP. DYNAMO.
Armature has to be rewound, New .82-cal. revolver,
H. & R. make, cost $6.50; .22-cal. H. & A. rifle, al-
most new, cost $5; comp{ctc sending and receiving
set, except receiver and key; Columbia phonograph,
cost $35; 2 recorders, 12 records and record case to
hold 72 records, cost $5; for 6-volt, 40-amp. storage
battery, volt or ammeter; % or 1 horsepower gaso-
line engine or 4 h. p. . electric motor. Harry
Simmons, R. R. 8, Athens, Ohio.

THE REAL ESTATE EDUCATOR CONTAINS
inside information not generally kmown. Don’ts in
Real Estate, tells all about the real estate business
from A to Z. $1.00, postpaid to any address in the
U. 8. or receipt of price. Modern Electrics, Book
Dept., 231 Fulton St., New York City.

WILL EXCHANGE A COMPLETE SENDING
and receiving outfit of Worts McKission make for a
Eood motorcycle, Charles Brown, 126 Bergen St.,

rooklyn, N. Y.

WILL EXCHANGE— JUMRBO TUNING COIL,
1 pair of 2000-chm phones with leather headband; 1
electrolytic detector, complete; Marlin 30-80 re-
peating rifle with complete loading outfit; all in good
s about 9-in.
swing, in good running order. Benj. Maillefert, 449
West 44th St.,, New York City.

OUR 80-PAGE BOOK, “THE WIRELESS TELE-
phone,” will be found invaluable to those interested
in this science. This book contains 67 illustrations
and is considered a masterpiece. Send $0.26 in
stamps, coin or M. O. to Modern Electrics, Book
Dept., 231 Fulton St.,, New York City.

HAVE A NATIONAL AUTOMATIC TELE-
raah transmitter; Bb cornet, case, mute; I. C. S.
ooks (sets); gas engines; Draftsmen’s surveying and
mapping; also several single volumes. Want C.:S.
German books (4), and records: Italian books (8);
small gas engine; books; or offers. Eugene Lewis,
Kittery-Depot, Maine.

FOR EXCHANGE—1 $8 CARBIDE POSTCARD
projector and a 220-volt 10-amp. snap switch and 220-
volt brass socket for a 1-in, spark coil or good
hones with small dynamo, 6-10_ volts. George Dan-
junas, 400 Essex St., Hackensack, N. T.

HERE IS THE VERY LATEST AND MOST
valuable work on electricity for the amateur or prac-
tical electrician published: "EaS{ Electrieal Experi-
ments and How to Make Them,” by L. P. Dickerson,
290 pages, 110 illustrations, 12mo., cloth binding.
Price, $1.00 postpaid. Modern Publishing Co., 231
Fulton St., New York.
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s AVE Become a Charter Subscriber to the Big
New Consolidated Magazine; the Cover

$2 50 for the First Issue of which is reproduced
] on the opposite page. o
g HE publishers both of MODERN ELECTRICS and of ELECTRICIAN AND !I
> MECHANIC, our well-known Boston contemporary, have long realized that
the aims and purposes of their magazines were essentially similar. Both peri-
odicals have given much attention to wireless telegraphy and other electrical
subjects and while Electrician and Mechanic has devoted more space to
mechanical articles than Meodern Elecirics, the publishers of this magazine
have cherished plans for increasing its size in order to expand in this direction. Because

of the essential similarity of their aims, the two publishing companies have decided to join
forces and unite in making

A Combination of the Two Magazines

Beginning, therefore, with the number for January, 1914, Modern Electrics and Electricion
and Mechanic will be combined and published in New York by the Modern Publishing Co.
as a single magazine under the new title:—

Modern Electrics and Mechanics

o
i :
which well expresses the field to be covered. By thus combining the sources of income l

of the two magazines and eliminating the unnecessary overhead cost of two editorial and -
publishing establishments where one will suffice, and also of producing and printing two
periodicals instead of ome, they will be able to greatly =

Increase the size of the Magazine

retaining every valuable feature of both publications and adding many useful and popular
departments, which will later be announced in full detail, without increasing: the cost to

the reader. In fact they will be able to effect a great saving for every reader who takes
advantage now of the

UNPARALLELED PRICE REDUCTION OFFER

now to be set forth. This is, briefly, that as a token of appreciation of the past support of
the readers of both magazines, they will,

UNTIL DECEMBER 1st ONLY

allow every reader of this magazine who will use the coupon below and send his remittance
direct to the -publishers, to subscribe to MODERN ELECTRICS AND MECHANICS,
the greatly enlarged and improved consolidation of Modern Electrics and Electyician ond
Mechanic, containing every useful feature of both magazines, and practically as many
articles, depariments and pictures as both magazines combined, for one year, two years,
THREE YEARS, FOUR YEARS, or even FIFE YEARS in advance at the special reduced

""" $1.00 A YEAR

Although the regular price is, has been, and will always be after the abso-
lntely nand definitely limited term of this specinl offer has expired, B1.50 a year.
Can youn, who are now Iinterested enough to read the magnzine at its full price,
afford to neglect this one initial and final opportunity to mnke such a saving?
Cut out, fill out the coupon, enclose your remittance for ns many years As you can,

AND MAIL TODAY!

\

MODERN ELECTRICS AND MECHANICS
‘231 Fulton St., New York City

Enclosed find eeranann dollars, for which please Forcign postigs; 60 ceata n:ysar-extea on each Vexr:
enter my subscription for years to the i
magazine MODERN ELECTRICS AND MECHAN- If you are already a subscriber to one or both maga-

1
1
! 7
I Canadian postage, 26 cents a year extra on each
:
i
1 - . -
a combination of MoperN Errcrrics and Errc- | zinesl,l your subscription_under ‘this offer will be added
’
:
I
I
I
1
1

Year.

TRICIAN AND MECHANIC, beginning with the issue for to what you have already paid for.

January, 1914, or at the expiration of my present sub- ¢ _Yug mal:; send .;ul:scngtéong fo:-hany ?tli‘i a)l'Luori ar‘c'uv;r

scription to either or both of these magazines. riends who are interested, together wit n.
i g Just write the addresses and length of time on a slip

of paper and pin it to the coupon with remittance,

Name, ... ......... A I A R R : Finally, your subscription under this offer
:ccux:atmn,g .................. e araree vy A AL E MUST BE MA"_,ED ON OR BE-
S e pmmeure T FORE DECEMBER 1st, 1913
SEALE,| auiaioineiiansisisisasseseisssenene e venis e L

When writing, please mention “Modern Electrics."
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MURDOCK SILICON DETECTOR

The instrument illustrated is our Silicon Detector No. 322, manufactured under a
license granted by the owners of patents covering the use of silicon in wireless. Its
employment by amateurs is absolutely legal. Priced at $5.00, it is unquestionably the
most satisfactory purchase possible in the detector line. Get one, and enjoy the ex-
cellent results which follow the use of a well-built, perfectly efficient instrument.

MURDOCK APPARATUS

CONSISTENTLY AND PERMANENTLY GOOD

The policy pursued in the design
and manufacture of MURDOCK
APPARATUS contemplates the
construction and sale of handsome,
serviceable and dependable instru-

. ments at FAIR prices. We be-

lieve that inferiority at a low ini-
tial cost is eventually less satisfac-
tory than evident superiority at a
FAIR price. So, MURDOCK
APPARATUS, at its FAIR price,
seeks favor because of its good ma-
terials, its excellent design, and its
honest construction. Its ever in-
creasing popularity and its sterling
reputation among amateurs gen-
erally, are convincing proofs of its
superiority.

Of particular interest to those who
are considering the purchase of new
equipment are the following new
instruments, now ready for deliv-
ery: Rotary Spark Gap No. 442
at $17.50; Antenna Condenser No.
487 at $3.00; Rotary Variable Con-
denser No. 365 at $5.00; Line Pro-
tector No. 453 at $4.00; Oscillation
Transformer No. 423 at $6.00;
Loading Inductance No. 510 at
$3.00; Receiving Set No. 505 at
$50.00, and Transmitting Set No.
410 at $100. These are all NEW
and are worthy of special attention,
as they represent the very latest
and best developments in amateur
apparatus.

Every amateur interested in good apparatus ought to have a copy of our NEW
Catalog No. 12. We will send you one upon request and believe that you will find
it a safe guide in selecting the best apparatus for your station.

WM. J. MURDOCK CO.
40 Carter St.,

CHELSEA, -

- - MASS.

680 Howard St., San Francisco

T

Wken writing, please mention *“Modern Electrica.”
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See The
World and

As a Marconi wireless
operator you will have a
chance to wvisit all the
important and interest-
ing places in South America, in Europe and elsewhere.

Get Paid
You can readily train yourself to hecome a wireless

For Doing It
operator at our school. Working every day with

actual Marconi instruments, the course is fascinating and as soon as you have finished and obtained’
& government license we assure you of a good position.

Join the next class — beginning now. Write at
once for full information and rates, Don't delay.

MARCONI WIRELESS TELEGRAPH SCHOOL OF INSTRUCTION, '320FROSFECTAVE

CLEVELAND, OHIO.

mmmmw GET LONG-DISTANCE msm

Absolutely perfect, heavy solid mahogany wood work.
LOOSG Coupler Non-shrinkable tubes—perfect contact primary slider.
Hard rubber 4 pnint secondary switch. All metal parts highly polished and nickel
plated. Price, $10.50 postpaid. We manufacture a full line of the highest
grade wireless instruments. Circulars for 2 cent stamp.

cé:%r;r‘rzanzss McanARY. MOORE THORDARSON

TRANSFORMERS
508 HALL BUILDING, KANSAS CITY, MO.

Do not fail to read the big - -
Spict 1 oftar o rdoe 1020 oF Furniture On Credit
is issue. It will never be WRITE FOR MAMMOTH BARGAIN

made again. BOOK PICTURING 4,782 ARTICLES.

MODERN ELECTRICS AND MECHANICS SPIEGEL, MAY, STERN CO.

1299 Wast 35th Street, Chicago.

" TYPEWRITER SENSATION

$3.00 Per Month Buys a Genuine N
- Model 3 Oliver. Only $42.30 in all.
Five Days Free Trial.

Perfect mechanical condition—Perfect Writing—Perfect in appearance—
Guaranteed. Just think of buying this wonderful visible writing type-
writer at this price and on such convenient terms. No strings of any kind
to this offer. Sent on Five Days’' Trial without any obligation to buy
unless you yourself, after trying it thoroughly and without any urging or
persuasion, decide. that it is the best typewriter you ever saw, an excep-
tional purchasing opportunity. Then simply write that you have decided
to keep it and send us $3.00 per month until our special purchase price of
\ $42.30 is paid. There are no formalities of any kind, no interest on these
|

payments, no chattel mortgage, no red tape. This No. 8 Oliver Model is
more free from mechanical troubles and difficulties than any other

4 x 1 At , t%g?* VISIBLE WRITING
writer owing to the simplicity and durability of its construction. is _ h
typewriter will write as clean cut and perfect a letter as any machine you could buy at any price. Its quick,

\ rc'sron_swe action and smootll running gqualities make possible the maximum speed. A child can operatz it. It
will give you years of honest, reliable, loyal service.

! Send Coupon Only—No Money—and we will ship you this Sturdy Reliable No. 3 Oliver On Trial.

| . \th'l_l‘.'!]l you receive the typewriter, deposit $0.80 with the express agent and take the typewriter for five
| ays’ trial.

If you decide to keep it, the express agenton the sixth day will send us the $9.30 then you mail us
$8.00 a month for eleven months until the purc lag€ | @ 2 recemsexase

price of $42.30 is paid. If you don’t want to keep it
after trying it thoroughly, return it to the express

agent any time during the five days and he will re- HARRY A. SMITH,
turn your entire deposit of $9.30 to you. You won't

I
I
: A won't | 180 No. Dearborn St.. Chicago, Il
want to return it after you have seen it and tried it. Send me a Model No. 8 Oliver, f.0.b. Chmag\?
Never before in the history of the typewriter business | t
]
1
1
]

FarLswr - FEer e - - -

on five days' trial. 1 will deposit $9.80 with the

has a typewriter _of such reliable manufacture and express agent and send you $3.00 monthly until

known proven reliability been offered at such a price I have paid you $42.30, then the typewriter be-

! and on such terms, comes my property, the title to remain in you
Complete equipment, water-proof cover, supply of

until the $42.30 is paid. If I decide not to keep
paper, etc., for trial, instruction book, everything

it, I will return it to the express agent at the end
! ready. We only have 300 of these beautiful type- of five days. It is understood that you give the
l writers; they won’t last long_at this price. Today is usual guarantee.

the best time to sign and mail the co Th )
| 3 t upon, -5 ST T P T L LA B IR RO LT g
| writer will come forward to you promptly for your : S
]

. Pproval.  Don’t Wait. !S\g.dre.ss. = t e e
ipping Point, +..... AT e e lels
|
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Yes, learn Drafting and Designing right at home—during your spare |
time. Never before have there been such tremendous opportunities for mert
who take up this interesting and profitable work. Never before have salaries
been so high. You can become an expert Draftsman and Designer in a surpris-

ingly short time by my practical method of instruction. There will be a good
paying position waiting for you when you have completed my Course. Send the Free Coupon at

once for full particulars of the Limited Free Offer Iam making at this time. | B

% L

L @

Limited FREE Off

If you enroll now I will give you a [/

a number of students quickly in urder to

|
'} Tuition Credit, valued at $25.00. . .ut

supply the big demand feor exype—
Draftsmen and Designers. This i'ree f

you must act immediatel. If vou
enroll now, you save exactly $2°.00-
your expense will be nominal. I will &
instruct you personally — give you the
benefit of my years of successful expérience. All
needless theory is thrown aside. I give you just
the kind of training you must have in order to

succeed —give you the actual and practical
work to do in your home.

REEZYM$”1“7.50' Set of Drawing Instru-
e ments If You Enroll At Once

As an extra inducement for you to enroll within the next 30 days I will give
you absolutely free a magnificent set of Drawing

Guarantee | Instruments. Handy size,.leather bound pocket case.
I guarantee to instruct | This fine set of instruments will last for years and will prove of great
you until in a position | service and value when you are workingasanexpert Draftsman, Don’t

paying §75.00 to $200.00 | delay in this matter. Send Free Coupon today forfull information.
per month. Qur Em-

P st | $125.00 to $200.00 a Month 474 .
FOR YOU That’s what you can earn as ;-9 Coupon

expert Draftsman—and more. My graduates are most successful in filling big
paying positions. You can start a business of your own and make $2,500.00

= = e — =

to $5,000.00 a year. , ENGINEER
Mail This Free Coupon Today B/ #msering sics.

Mail coupon or send post card today. I will send you my book
“The Road to Success” and full particulars of my Limited Free
Offer. You assume no obligations —everything sent to you
free and prepaid. This is an opportunity which does not

often come your way—an opportunity to learn Drafting and Designing
at home during your spare moments—to get a $25.00 Tuition Credit

Free—to get a magnificent set of Drawing Instruments Free.
AADresBS ... cvirirasmsrrasssssasaettriastactsasastastasssons I
—

Dear Sir:—Without nny obli-
gations on my part. please send
me your book '‘The Rond to
Success'’ and full particulars of
your Limited Free Offer. Sen
everything Free ar;d Prepaid.

Don’t delay. Send Coupon or post card todgay——immediately.

CHIEF ENGINEER

Room 509, Engineering Bldg., Chicago, Il

- Offer is open for a limited time oy and fif -
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= 2 'E\'.--i 434, Adjustable Primary Con-
= denser: o - Teswasses £5.00  No, 416. Antenna Syitch.$2.00

%@n@! for Our New
Sanual of Wireless

" Telegraphy Cl oy ___*m

{t contains 104 pages and tells how to
i raph

erect and maintain wircless teleg
stations. Shows &@ number of diagrams.
Iias the Morsc and Continental Tele-
araph .Codes. 11lustrates the hest in-
struments to use: tells what they arc
for and how to usc them. o not wait  No, 155, Receiving Set.
until some other time, but sit down NOW

and send your name and address, and
Tt costs you nothing:

A

LHT.50

gel one,

Send for Our New
Catalog C26

5k
&

S

-:f“ {High Vifceney - ] :
4_7_;_'.;’_ L:;',.f_'_ __,,'_‘_ 3,00 It is pocket siz¢ contains 212 pages, .
g - g with over 1,000 lustrations, and de-
ceribes in plant, clear language all about —

Tele- No. 480. '[-'[l;a('lhd with ;
i 00

Bells, Push Puttons, Battercs. <
1000 ohm veecivers. B0

phone and Telegraph Material, TElectric two
Toys, Burglar and  Fire Alarm Con-
{rivances; Llectric Call Bells, Electric
Alarm Clocks. Medical Patteries. Motor
Horns, Flectrically Heated Appa-
ratus, battery Connectors, Switches,
Pattery Gaunges, Wireless Telegraph
. et Instruments, 1gnition Supplies, ctc g -
S g, Wireless Spark Means Money Saved to You o iw. Fi -
n'. Cail, 1 in..f ...5...?.T.$5..m to have our Manual and our Balalugwhm!nuwantm buy hocnm{i,:ns-.];r‘;{ c.d. l?c.c.e.“.”.‘fsfsso.-:a
: . 5 e '__. &
| Two Bocks Every Wireless Operator Should Have
o Ty : ] - ' I iiF I 1 .
- AMATEURS WIRELESS HANDY BOOK . v » =% Price $0.25
. . Price 0.25

jﬂ N AONS IN WIRELESS TELEGRAPHY o= =, =0
. Manhattan Electrical Supply Co.

sT. LOUIS SAN FRANCISCO
Pine St. 604 Mission St.

RAVENNA. OHIO

] S P cl S

~ NEW YORK CHICAGO
_ 17 Park Place 114 5.5th Ave. 1106
AcTomins—JERSEY CITY. CINCINNATIL,

o
[

“Modern Electrics.”

When writing, please mention
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MODERN ELECTRICS - 1

'POWER of Electric Niassage ¥y

Headaches Lumbago

Neuralgia

Backache

ficient strength for all treatments.,

=
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life standard size interchangeable dry cells,

body vib
enjoy life.
brought to you in & convenien
well and feel well but it will

to beauty,
healthy scalp and hair growth. You ma;
your own home, the same genuine ele
which specialists charge big fees.

e want you to prove these statements for yourself, Read
the coupon below, 1t is your opportunity—we take the risk.

Be sure to fill ontand send us the coupon today. You will
never regret it. The special offer is limited, so do not delay.
Only £5.00 for this complete outfit—the lowest priced str’_uy
high-grade electric massage machine on the market today.
Quick action will bring you health and save you moDey,

Griffith Specialty Co.
. 172 Greenwich St.  New York City

Money-Back 10 Day Trial Offer

Griffith Speenlty Co. *
- 172Creenwich St,, NewYorkCity
GENTLEMEN:

F £5.00 hlnm 11 ehay, Frepnd
comfét:ulnoﬁe ¥ pn onw ‘arln

me satin lined ca.se, with Electnc Hair Brush,

nge, Electrode, Massage Roller, Metal Foot and Body
?o .Cmanectmg Cord,and H ome Trentment Instruction
8 £5.00 is cnnmd‘.rcd only as a deposil. and

l' l am not entirelv satisfied in ten days, you azree to
promptly refund my $5.00 upon return of maching,

give yourself, in
¢ treatments for

Name.

- Address

Scalp Disease o
Rheumatism  Fzlling Hair
Sore Feet

F amous “Ind-Electric” Health and Be: mg: Wi s a?

This - wonderful instrument brings to your home, at trifling cost,” the
greatest natural curative force in the world—electricity.

The pleasant, invigorating current is easily regulated to any strength
desired, from the mildest flow for facial and scalp massage, to one of suf-
No' electric light power or outside
attachment required. The Ind-Electric carries its own power, using lous:

New Vigor—Strength—Youth

will be ?rours through the use of this marvelous force. Tt will make every fibr -
rant with vitality, youthful vizgor and strength. You will begin tc

The strengthening, revitalizing effect of this well acknowledged force, no\v

economical, practical form, will not only make you %

o even more—it will give youa

CLEAR COMPLEXION AND BEAUTIFUL HAIR

The soft electric sponge attachment and the convenient electric hair brush are aids : A =
By their use vuu may have a clear, velvety skin, a zood complexion, 3 i

RE you ailing in any way? Are you fcelmg belwy ¢
then you are not gretting the most out of hf’e-—m 3 ave
getting what should be yours.
price.of your birthright—health. . .

), Start today -—gwc your system the proper shmt.hhr )
Electrotonic”, the wonderful home treatment metha

startled the scientific world by its instant relic! of £

Self negleet 120 1 °

v'-'i{=

-:"\

“= Tired Feeling
‘» Nervousness
Sleeplessiiane

and olher aervey

Read this indisputapie E+7 ‘0 °
MRS. GERVAISE GRA™ '*
= Salon De Beaute, C° \u\'.; I X
! —1 havo carefully tesire' THur
ELECHRIG 3 ASSAGER and 6o 1t mo | cuvest
effectlve and in-every way sultablo for 1€ Teeats "
at home. ‘t hot{m osl.ir:ht tc; h‘.\“e noe-for ba
nd beauty treatments. Sinearaly yours,
= ¥ [Signed]  GERVASE GRAFAD
HIRAM 8. FEASE, M. D., Clumgo
("eat‘le'men —I conslder
SAGZER the most slmple and convenlent of any T bn |
ever scen.  The Faradie Current is beautitully sin o0
and effective and t‘llle prilmllme ot .x{udnng::r sho*
peal to everyone desiring ltsuse, Very y you!
- [Signed] HIRAIL &, PEAST

[} "
When writing, please mention “Modern Electrics.
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our IND-ELECTRIC 3! |
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