The Search for Submarine Treasures

PRICE 10 CENTS IN THIS ISSUE %An Electrical Violinist
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The Big “Fuel

and Furnace”
Number of
Practical
Engineer

N
is
. Out.

This hig 3 Vi }

230-puge \\ : // /

e Sl A < : Get yous copy
fine numbers c p __now. Its price
which will reach \ v > is 50 cenis, but will
you,onecachmonth, N\ > be sent to vou without
firqlll]ﬁu:fﬂall}v%i{ei;gglo \_\ g extra cosl if vou mail us
and 1971 —the (.U.s[ o N your subseriplion this month—

you is only $1.50 and you
get Lhis nickel plaled” poe-
ket screw driver free. It you
want to get posled and keep
posted on eleclrical subjects, here
18 your chance. It means a sleam and
eleciric engineering magazine of
authority reaching you each month
—a big complete manual on Furnace
Practice and a convenient pocket ool all
for $1.50.  Your money will never again
get yousomuch.  Simply sign and tear out
and relurn the attached coupon with vour check,
money order or $1.50 cash, and you'll receive
the Tuel and Furnace Number and Pocket Screw
Driver by return mail.  When you get them if you
don’t like them you can have your money hack.
N During 1910" and 1911 the articles in each
‘\;Q mumber of PRACTICAL ENGINEER

do it today il you possibly can, for
our supply of this big special number
is small. It is a number you ought to have.

It gives everything vou need 1o know akoul
Combustion, Iuels and Furnaces— packed
full of practical, nsable information that
vou can apply. Make this big fine numn-
ber a permanent part of yourengincer-
ing library.  Nothing on the subject
is so strictly up-to-date.  Iis
carefully worked out lables will
save hours of your valuable
time and a lot of tedious
figuring.

N/ on elecirical inatters will alone he 1
X worlh to you far nmore than the $1.50 /
N —many lines more.
Feb. RS
N Teur out and send in the cou-

\Q 5
Practical \:’Q- pon tolday — with your $}.i’)0.
d N, Canadian Subscribers add one
Engineer g,

dollar extra for poslage.
359 Dearborn St, \&
CHICAGO, ILL. @
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POPULAR ELECTRICITY

The Strongest and
Easiest Way

is by the use of

STAR
SCREW
ANCHORS

Will positively resist any 3

: "within reason. Easy tofS
‘gsten your switch-boards and
motors now.  Simply insert shield in hole.
Run screw through object to be fastened,
on into shield in wall and fasten tight. The
Anchor expands and the inner end grips
hard and tight and can’t be pulled out.

Samples and complete catalogue 10 will be mailed
you upon request.

STAR EXPANSION BOLT CO.

Catalogue Department o

149 Cedar St., New York City

. ey )
To fasten things electrical,

.

Postpaid Postpaid

Special Stamped Full Leather
Cloth Covers Full Gilt
Thorough
Instruction in i”ezstp?’%iet
‘Theory Size
and = with 116
Appli~ation Ilustrations

A wonderful, unique little work. Note a few of the press
commenis:

“A most remarkable book, the like of which has never
been attempted before in this country or Europe.”—Phila-
delphia Item.

“will 1pmve of immense value to students of electricity
and to all those interested in any way in penetrating into
\ the mysteries, of this strange force,”—St. Pawl Globe.

“The make-up of this very compact little work is espe-
\cially' pleasing. It will be found very convenient to the
lectrician or the student.”—»Milwankee Journal.

i “One of the most useful of Vest Pocket Reference Books
is the 'COMPEND OF ELECTRICITY,’ a desirable
handbook for the student and the practical electrician.”’—

(}{;icago Evening Post.

Send for a copy today

POPULAR ELECTRICITY BOOK DEPT.
Monadnock Block, Chicago, I11.

Place the Electric ToAsSTOVE
on your table—

A charm to every meal. It is so cheerful!

You cannot resist it.

The most fascinating application of Electricity.
Simply connect to any lamp socket, snap the
switch. 'The wonderful heating element glows—
is radiant with incandescence! ~ Its compelling
attraction warms, delights every face centered
around it.

A Hundred Happy Uses—

It makes toast, quickly, perfectly; serves all the
purposes of a small, compact “‘stove,” clean,

-simply operated; is readily movable, producing

just the heat wanted in any part of the house,
at any time; a joyful help in entertaining,
unique, serviceable;—a need in your home.

And You Have This beﬁnite Assurance —

Should a “burn-owt” occur in the heating unit
of a ToasToVE within one year from date o
purchase, while operating at the voltage for which
desiyned, we guaraniee to replace the entire device
without charge.

-

We will prepay the defivery charges right to your

home for its net price.of $5.c0.

o Diredt us Now -
v r / -
HOSKINS MAJ%J’ 1 FACTURING CO.

Electri:c Furnaces and Heating A'ppliances
463 Lawton Avenue, DETROIT

vl

Sent Free on Request-—a copy of our handsome
descriptive booklet, “The Cheery Toastove”
100

For our Mutual Advantage mentlon Popular Electricify when writing to Advertisers,
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L d
Much Does This
Cost You? / b -7
Are you wasting valuable time and paying good money to have / "
unfinished work hauled around your factory from one machine to another? |
Why don't you locate your machines where the work is? \

- “Impossible. you say. “can’t run line shafts and belts there. C e il

That's the pont exactly :

Equip Your Machines with Fort Wayne Motors

and you can locate them anywhere
The chances are they will save from 35% to 50% of the power you are now wasting

in transmussion, and even mare when only a part of your machines are running.
Dispense with an engmeer. save floor space. get rid of the cumbersome shalting

and belung, and pay for just the power you use,

/ You can save the price of the motors in a short time, and greatly increase the

N quantity and quality of your work.
' BUT -. there's a big difference in motors and it will pay you to investigate
our claims

FORT WAYNE ELECTRIC WORKS
1604 BROADWAY, FORT WAYNE, INDIANA

tactoriesr Fort Wayne, Indiana and Madison, Wisconain
Branches Al Large Cities

Send ' '
Today
Jor 24 page
BulletinMororDrives”

HERE'S THE ANSWER

To your ““Wireless” Questions
and by the best authorities -«
on the subject.

Includes, in addition to “\Vireless Telegraphy
Made Simple,” in five parts, by Vicior H.
Laughter, “Wireless Telephone Receivers” and
“Construction of a Wireless Transformer,” by
Alfred P. Morgan, and “IHow to Make a Polar-
ized Relay.”

ALL FOR 25 CENTS

This entire series of articles appeared in issues
of Popular Electricity now out of print. They
contain just the information necessary for the -
construction and operation of simple wireless
equipments, in plain, simple language within the ¢
comprehension of any amateur. M 4

We have revised and printed them in book 3
form, fully illustrated, with wiring diagrams and
wireless codes, which will be immensely helpful
to you in your work. !

PRICE, ONLY 25¢c. PREPAID
The edition is limited, so send in your order at once.

POPULAR ELECTRICITY BOOK DEPT.,

MONADNOCK BLOCK, .~ CHICAGO, ILL.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.,
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IN PLAIN ENGLISH

F HENRY WALTER YOUNG, Editor
F L 2
FEBRUARY, 1910
Page
THE NAVIGATING COMPASS. By Brother A SIMPLE WIRELESS TELEPHONE
Potamian ................. ........ 631 SET—INDUCTIVE SYSTEM. By A.
Frost and Fans in Show Windows ole
Intermountain W ireless Association
WHAT ONE CAN DO OTHERS CAN
W};len Incﬁlédggﬁent Lighting Reached Russia.. &%Yfe nlgeepsfgl; gec’l;mig (g?éluit
&0 ‘Eleptrical Veleatina . § Tuning Coll; Condenser Capaciy” . 686
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ount Zeppelin’s Unique Gift Connections of Receiving Statiorr
THE LATEST WAY OF MILKING COWS.. One-sixteenth inch Spark Coil
Great Electrical Growth in the W 6 U. S. A. Field Service Outfit
TALKS WITH THE JUDGE Sending and Receiving Connections
ELECTRIC LIGHT AND POWER FOR COUN- QUESTIONS AND ANSWERS
TRY HOMES. Part 1. By Louis A. Three Phase System
Prat D. C. Machines in Parallel
WHERE ELECTRICITY STANDS IN THE Movlng Picture Arc Lamp Current from
PRACTICE OF MEDICINE. CHAP- Two Sources.
TER 2 By Noble M, Eberhart, M. D. Voltage Drop; Electroplating
A Radium Institut Rect er Arc La. Cu}'rent ; Dry Batteries;
nsformer
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Making Blue Prints {y Arc Lamp
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uggestions Wante
Christian Science Healing by Telephone gﬁmﬁ%ﬁ‘ﬁ?ﬁs&% %:gg: :
Boiler Indicating System Anti ue Platin,
Sllods e Ll Ll Installation Of & short three-instrument
Wall Paper Trimmer 671 telephone lin:
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COOKING ON THE TA 672 NEW ELECTRICAL INVENTION
ONE DAY IN THE BLBGTRIC HOUSE 674 Unique Ma metio Sepurator
N IOR SECTI 81
v LECTRICAL LABORATORY FOR [rotested L
a TW TY-FIVE DOLLARS. PART 11
By Dav1d P. Morriso o Obed C
Electric Mouse Trap Book Rev
:.r, A “Fool Proof” Alarm Clock. 68 ON POLYPHASE SUBJECTS. .
~F POPULAR ELECTRICITY WIRELESS CLUB SHORT CIRCUIT
L1

ENEWALS When ysur subscription expires, you will find a renewal blank enclosed here. You should fill eut and return

R * same with remittance  at onco. to aveld miseing a number. Positively no eoples wlill be malled on apy eub-

<, scription after same expires 1 nd w agree to begin subscriptions with back numbers. The date on
wrapper of your magazine shows lho issue \vlth whleh your nuboorlptlon ends.

SHANGE OF ADDRESS, £t oot et e O

ISSUED MONTHLY BY POPULJAR ELECTRIGITY PUBLISHING GO., Monadnock Blosk, Chicago, IIL.
YEARLY SUBSGRIPTION, $1.00; GANADIAN, $1.35; FOREIGN, $1,50; SINGLE GCOPY, 10 CENTS
No additional copies will be sest after expiration of subscription except upoa resewal.

Entered as Second Class Matter April 14, 1908, at the Post Office at Chicago. Under Ast of Marsh 3, 1879.
Copyright 1010 by Popular Electricity Publishing Co.
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Will You Give a Home
Test to
Johnson’s Under-Lac
At Our Expense |

We want you to know ]ohnson's Under-Lac by
actual proof and real test.

One trial will convince you how far superior 1t
is to shellac or varnish.

How much simpler, more economical, easler and
more satisfactory to apply.

Let us send you a bottle free and prepaid and our
lustrated booklet “The Proper Treatment of Floors,
Woodwork and Furniture” which answers every ques- \
tion on the care, preservation and beautifying of every
wood surface—is full of valuable hints and helps on
home decoration.

Johnson’s Under-Lac

imparts a beautiful, brilliant and lasting finish to floors, woodwork
and furniture—over surfaces being dressed for the first time, over
dye stains, filler or the bare wood; over an old finish of any kind.
You know the fault of vamish. It is thick, sticky—dries
slowly in a mottled way.

Under-Lac dries evenly and quickly—but not too quickly, like shellac,
which laps and crawls and dries before it is well on. Under-Lac is thin, elastic—
dries hard in half-an-hour. Use it for any purpose for which you would use shel-
lac or vamish. Johnson's Under-Lac produces splendid permanent finish.

For Linoleum and Oil Cloth

It brings out the pattern to best zdvantage, giving a finish as glossy as new; protects from

- wear and makes cleaninz easy. € The most economical because it goes farthest and lasts longest.
Gallon cans $2.50. Smaller cans down to half pints.

. Write today for the samples and our book of Home-Beautifying Suggestions. Edition P.E. 2.

Clip coupbhyor take down address now.

N, S.C. Johnson & Son

%, O Racine, Wisconsin
’jf;’f,, "{,\ " “The Wood Finishing
D, Authorities”’

(""‘Ja‘u’- \
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POPULAR ELECTRICITY

Are you prepared for this call-—no matter from which department it comes? Just think what
it would mean to have constantly at your elbow for consultation, an expert on the very problems
that puzzle you. That’s just what you would have in the

Cyclopedia of Applied Electricity

Six Big Yolumes—Bound in Half Moroceo—2,896 Pages Tx10 inches—printed on special paper in largs,
clear type—2,000 full page plates, diagrams, formuias, etc.

Written by thirty expert Electrical Engineers, the biggest men in the profession. Itis a working guide for the student or pracﬁcal
electrician, or a ready reference work for the expert.

Examine These Books 5 Days at Our Expense

So confident are we that the books are just what you want, that we will send them to you by prepaid express——you keep the
books 5 days—examine them carefully, test them, app!y them to your every-day work. If satished that the borks are the most
complete and comprehensive work ever published on electricity. keep them, send $2.00 within five days and $2.00 a mon.h
until you have paid $18.80, the special introductory price—the regular list price is $36.00. [f not suited to your needs,
notify us. We will send for them at our expense. Fill in and mail the coupon today-—the books will be

sent you at once.
IMPORTANT SUBJECTS TREATED IN DETAIL—
Elactric Wiring—Electric Telegraph— Wireless Telegraphy—Telautograph—Theory, Calculation, Design and Con-
struction of Generators and Motors—Types of Dynamos and Motors—Elevators—Direct Current Motors—Direct-
Driven Machine Shop Tools—Electric Lighting—Electrlc Railways-—Aiternating Current Motors—Single Phase
Elestric Rallway-——Management of Dynamos and Motors—Power Stations-—Central Station Engineering—Storage \
Batteries—Pawer Transmission—Alternating Current Machinery—Telephony—Automatic Telephone—Wireless 4 i?;"“'f‘ec'ﬁ"c'
Telephony—Telegraphone, etc. R Eentlerns
“i'n-;don. Also Ti
s - . 10r one year.
Special Offer If You Mark and Mail Coupon Promptly guill'send M.gg;jlrlhin
ve ays an 2.00
For & short time we will include, as a monlhly supplemenl' for one year, the 4 month uatil I have paltal

1
TECHNIGAL WORLD MAGAZINE. This is a regular $1.50 monthly, full of P e ou, and
Twentieth Gentury Scientific facts, written in popular form.  Also contains the f 9X::Lnu?riﬂit;r pai'gille notto
latest discussions on limely topics of invention, diﬂcovery. induslry, etc. -

AMERICAN SCHOOL OF CORRESPONDENCE y e

CHICAGO, U. S. A. Occupation. .

Employer.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,



Help the Magazines get a “Square Deal”

P

Let every reader of PoruLar ELECTRICITY lend a hand to prevent contemplated legis-
lation which if passed will increase the postage rates on all magazines and publications,
aside from newspapers, to an almost unbearable degree. You are all magazine subscribers
and if the tax upon magazines proposed by President Taft goes into effect it will seriously
hamper the publisher in giving you biggest and best magazine for your money and at the
same time will necessarily cause a general increase in the price of magazine subscriptions.

Some years ago Congress authorized the Post Office Department to carry all magazines
through the mails at a uniform rate of one cent apound. This was done for your benefit
as readers not for our benefit as publishers. It was done to give you access to good litera-
ture at a moderate price—to encourage people to read.

Now it is shown that there is a deficit of $17,000,000 in a year in the Post Office Depart-
ment, which the President says is largely due to this one cent rate on second class matter.
Consequently he wants the rate raised sufficiently to wipe out this deficit, which may amount
from five to seven cents a pound additional.

It is true that the magazines themselves are carried at a loss but look at the profitable
first-class mail business which they originate, which is money in the pocket of the Govern-
ment. Look at the tons of letters that go back and forth between the publishers and their
subscribers and patrons, look at the tons and tons of other letters which go between maga-
zine advertisers and magazine readers.

The deficit due to magazine carrying is only an apparent deficit—money taken out of
one pocket and put into another, so to speak.

Now as to what you can do: This matter is up before a committee in Congress. It
must not be pushed through without public protest, for it is fundamentally wrong. To help
prevent this unjust tax write (1) a postal today to Hon. J. W. Weeks, Chairman, House
Postal Committee, Washington, D. C. Just say: ‘I wish respectfully to protest against
any increase in the postage on periodicals.” (2) Address a similar postal to your Con-
gressman, Washington, D. C. (3) Get up a simple petition addressed to “The Honor-
able Senate and House of Representatives of the United States in Congress assembled,”
and send it to Washington with as many names attached as possible.

Do one or all of these things and do them now.

Remember this new tax is going to affect you in the end, for it would be a specific tax
on each and every publication mailed and would be so burdensome that eventually the
subscriber would be called upon to bear at least a large portion of it.

Popular Electricity Publishing Co.

[
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.ﬂectrlc Jight

/

1sNowQ\e er

| The Label a';a

By leaps and bounds that {8
have amazed the commer-
cial world, electric lighting
has forged to the front.
ago, today one thousand millions of dollars are
devoted to lighting this country by electricity.

Introduced only thirty years

The latest electric lamp

doubles the light efficiency of man’s most useful servant—Electricity.

General

Flectric

MAZDA LAMPS

The latest development in metal filament (tung-
sten) lamps give double the light for equal cost

You should now have electric light
in your store because more people
buy more in the pure-air bright-light
store, you should have electric light
in your home because now G. E.
MAZDA lamps make it a low-cost
luxury.

You should have electric light in
your factory because workers work
better in pure air under ample and
steady light.

DEPARTMENT 30

GENERAL ELECTRIC COMPANY

The Largest Manufacturer of Electric Apparatus in the World

You should have electric light in
your office because progress, health
and economy all now demand it.

Ask Your Electric Light
Man or Dealer
He will tell you the merits of G. E.
MAZDA Lamps.
Call him up today for detailed in-
formation of cost and saving—or,
write direct to us.

SCHENECTADY, N. Y.

For our Mutual Advantage mention Popular Eleetricity when writing to Advertisers,
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Don’t Buy this Book until You have Seen It

Over 512
Large
Pages

Over400 complete
Songs with
= Words and
’/ab”u ~ Music

T

HEART
SONG\S

Uuuy Uy uy
i

; 3"2’
MELODIES OF DAYS GONE BY

Of all new things the newest 1s " Heart Songs," com-
panion volume to the world-famous "Heart Throbs,"
and yet it contains some of the oldegt things in the
world—the good, old, favorite songs and melodies
that will never die. We haven't space to ligt its four
hundred titles, but one thing is sure—that old song
you've almot forgotten is there, words and music, o
open up again the floodgates of memory.

“ H.ean Songs* is the only book in the world in which 25,000 music-
loving people united in their selection of the “best’” four hundredsoncs

HERE IS OUR OFFER

HEeArT SoNGS must be seen to be appreciated.  If vour book store
does not have it (Il in the coupon, giving name «f yovrdealer, and we
will send a book to you through him for your inspcction. It costs us
money to do this, but we have so much faith in the book itself that we
know if this advertisement has intercsted you to the extent of asking
us to let you see a copy, it will practically sell itself, and a lot more to

your friends. Handsomcly bound in Gold and Garnct
with illuminated cover. Price $2.50 nct

CHAPPLE PUBLISHING CO., Limited, Boston, Mass.
Kindly send me through. ... ... ... ... ... ... .. o..o..

""""""""""""""" O B
a copy of *‘ Heart Songs’’ for inspection. If it fulfilis the promise
of your advertisement 1 want it.

. If you prefer you can omit the dealer’s name and enclose $2.50
direet to us. We will return your money if the book is unsatisfactory.

I

- =

What the New York Times Says
About “Heart Songs””:

What the People Who Have
Bought “Heart Songs” Say:

"*As might have heen expected, the book containg nearly all
the favorites of aa carlier and less sophisticated generation.
Old, yellowe. shects of music published 'before the war,’ and
the songs of tue war itself; love songs and college songs,
and the hymns that are dear to a plain people were sent in by
tne conpetitors. Yet the proportion of music that is really
good music s not sunall. ‘The ‘Tannhauser’ soug of the
‘vening Star’ I8 sandwiched between Raymond's 'Take Me
Home' and (eorge Cooper's ‘Sweet Genevieve.” 'The classics
of popular song, fro n “I'he Ca~pbells Are Coming’ and 'Annie
Laurie,” the folk songs that have withstood a sea change, the
persistent alrs of Michael Wiiliam Balle, are as inevitably in
such a book as Stephen Foster's once-famlilar tunes, and the
old American love songs of the '‘Bonny Eloise’ and 'Juanita’
type. Nobody would expect to miss here, of course, a single
song of ¥ranz Abt. ‘They are all in evidence, including 'When
the Swallows Homeward Fly.’ But Handel's *Angels Lver
Lrizht and Falir,’” Mendelssohn’s ‘I Would That my Love,’
Sch ibert's 'Syivia’ and the familiar setting of Ben Jonson's
“‘Drink to Me Only with Thine kyes' are music of a difierent
quality, music that no cultivation of the ear and the mind can
ever banish to obseurity, Of course, we have the 'Lohengrin’
bridal chorus, and Verdl's *Trovatore’ melodies, with adapted
words. They are surely a nong the popular songs. Sullivan,
100, i8 larzely represented, while the patriotic songs, the national
hy nns of varlous countrles, the real darky songs and the iml-
tations of black minstrelsy’s palmy davs are all here.

“T'here has been no attempt whatever at arrangement or
classification. That was found impracticable, One may pick
up the book at random and surely cncounter an old friend by
merely turning the page. Words and musie allke are glven,
and 1t would be difficult to sav what has heen omitted.  The
ranze 18 larme In date and quallty. There are melodles whose
orizins are forgotten. There are sonzs of the present hour by
Victor Herbert. 'Yankee Doodle’ and 'The Star-Spangled
Banner,” ‘kathleen Mavourneen” and ‘Bohunkus’ jostle each
other, with the 'Erminie’ iullabv, 'When the Springtime Comes,
Gentie Annie,” and 'I Lost Mv Money on a Bobtaill Nag’ close at
hand. ‘Barbara Allen’ and ‘Believe Me, 1f All Those Endearing
Young Charmg are side by side, The book has a nositive
historical value.’~——New York Times, October 30, 1909.

These rare selections can spring from nothing short of soul
depth. 1 hope the% will spread as far as books can be made
known.—Guy Brink Morse, Minneapolis, Minn.

Heart Songs received. I would say that I am very much
leased with same. 1 expect many hours of pleasure in review-
ng some of the songs I hummed as a boy, forty to foerty-five
ears ago. Heart Songs should be in ali homes.—E. G. heid,
oston, Mass.

Why do I like Heart Songs? Because there are songs in it
that my grandfather used to sing—songs that I used to sing
when g chitd with iy father. My father had one of the sweetest
vuices I ever heard and I cannot keep the tears irom falling wien
% l(llea.r the old songs.—Mrs. M. Hubbard Fieldhouse, Elkhart,
nd.

1 think 1t is a grand book:; a fine collection of dear old songs
and hymns. Some are among the first I learned to sing, ani
some we used to sing In Sabbath School and in the schoolhot te.
1 think it 18 all we could desire In such a book, and I think the 7
:vlll make ideal Christmas presents.—Mrs. A, 7. Terry, Irou-
on, Wis,

1 cannot tell how much 1 appreciate the copy of Heart Songs
1 just received. I have glanced through it, and am certainly
delighted to know that at last therce is a book wherein one can
ractically find all the favorites, and in such a substantial
orm, too. As a friend and a Canadian I thank you for gather-
1n{z this mafmﬂcem collection of gems.— Louis E. Schwariz,
Literary Editor, The Berlin Dallf/ "elegraph, Berlin, Ont.

Heart Songs, which must take {ts place In A1 erlcan musical
literature, and which I prize most highly, 15 now with me, to
hold and to keep.

Do you have time to think how many households are speak-
ing in praise and thankfulness to you for the Leautiful result of
P’mxr patient, persistent, high-minded, extensive research and
abor, real labor, in giving us our favorite songs in this most
valuable collection under one cover? Now we have the dear
old songs at hand. Books and books there n:ay be, but only one
Heart Songs.

Being a young enthusiast during the Civil War, there is no |
group of songs to fit all states of mind, in my view, as the war
songs.—Ars. Louise M. Stewart, Somerville, Mass, Iy

For our Mutual Advantage mention Popular Eleetricity when writing to Advertisers.
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Learn a Profitable
Tradein a
Practical Way

It pays to learn a trade. 'The
skilled worker is given prefer-
ence everywhere and the man
with a trade is independent
for life. No trades will pay
vou as well as those of the

Electrician
Plumber
Bricklayer

and

Mechanical
Draftsman

We teach these trades by
practical, individ-
ual instruction
under ac-

Learning
a Trade

We Teach you Quickly
and Thoroughly

We teach you more thor-
oughly and more accu-
rately than the old ap-
preutice system. Hun-
dreds of satisfied money-
making graduates who

Earn $5.00 to $8.00 Per Day

prove it. Our equipment and our methods

OUR HOME

are far ahead of any other institution in t.ual worly
America. Our schools are open every work- mng condi-
ing day in the year. You can enter any tions, and
time. There is no age limit. We have are the
students from 16to 60. We have no classes

i : ; first and
—you get individual personal instruction. |
Tools and practical working ideas take the Qi YSCI]OQIS
place of books. Drawing and estimating are that do it.

included with each trade, and prepares the
students for the best positions, or to start a busi-
ness for themselves

Let us teach you Plumbing, Electricity, Bricklaying or BRICKLAYING
Mechanical Drafting and assist you to a good paying posi-
tion upon graduation.

No woman or machine can take your job in these trades.
Now is the time to begin.

Sent FREE—Large illustrated Catalog giving full particulars of
our entire instruction. Write tor it today and start on the road to
independence and a large income. Address me personally.

L. L. COOKE, Director

COYNE NATIONAL TRADE SCHOOLS

1730 N. Ashland Ave., Cor.Wabansia Ave.

CHICAGO, ILL. DRAUGHTING
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An Interesting Proposition |

As adopted by the fire un-
derwriters of the United
States. Contains the Na-
tional Electric Code ex-
plained with numerous
illustrations, with the neces-
sary tables and formulae
for outside and inside
wiring and construction
for all systems. Over
150,000 Copies Sold.
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Station
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All in
200
tus-
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tones showing
installation of
' Wireless”” in the U. 8.
War Ships and Ocearn
liners,

ity and Mag
Everything
plained.
ginner
Trade
you
pag

simply ex-
For the be-
in the Electrical
this book is what
want. Over 280
es fully illustrated.

One of the latest and
most valuable works on
electricity for the ama-
teur or practical electri-
cian published. Tells you
in easily understood Ian-
guage everything you should know
ahout various electrical instruments
and apparatus of all kinds, with
instructions for conducting inter-
esting experiments with inexpen-
sive materials and tools easily ob-
tained. 206 pages, fully illustrated.

POPULAR ELECTRICITY PUB. CO.

Monadnock Block, Chicago, 111,
Gentlemen: Enclosed find $........... for which send
POPULAR ELECTRICITY to (subscriber’s name and
address here  Not your own.)

Name. ........ teeseeeercennaaa. Town.....c.........

You Can Have Your Choice

Remember—we cannot sive you these books with your own Subscription

Send me HANDY ELECTRICAL DICTIONAR Y
and (name of book wanted)
as per your special offer.
Write your name and address plainly on space below.

Name.....covevvvnvenennsannn.... Town

? of these Practical

Books on Electricity—
the best of their kind
—with a Handy Elec-
trical Dictionary (see
small cut) containing
over 4800 electrical
terms and phrases
with 7 pages of dia-
grams—if you will
send us

One Paid Yearly
SUBSCRIPTION

o Popular Eleciricity

AT ONE DOLLAR |
(Canada $1.35, Foreign £1.50)

And 25c additional to cover packing and ship-
ping charges on the books,

The subscription must be for some
one not already a subscriber to POPU-
LAR ELECTRICI Y and your own sub-
scription will not do. We give you the
books for getting us a new subscriber—
not for subscribing yourself.

POPULAR ELECTRICITY appeals to
all classes of readers—has somet, ing of
interest for everybody. Your friend—
neighbor—business associate—fellow em-
ploye—any one of the people with whom
you come in contact—only needs to have
you call attention to_our magazine to be-
comeinterested and give youa subscription.

A few minutes work will win youthe books.
Many of our readers have already taken
advantage of this offer. Why not you?

Don’t let this chance slip. Select the
book you want, send in the subscription
with remittance (including the 25¢ for
charges) and we will forward book and
dictionary at once.

m\mw“

.......... PP - 171 - J
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MAZDA LAMPS

For the purpose of ensuring that the incandescent lamps manu-
factured by them, respectively, shall have the advantage of the latest
discoveries and inventions in the art, wherever made, the foremost lamp

companies of America have made arrangements whereby the technical
staff of the Research Laboratory of the General Electric Company, in
collaboration with the technical staff of the National Electric Lamp Asso-
ciation and others, shall regularly follow the work which is being done in
the factories and laboratories of the leading foreign and American lamp
companies, and shall keep constantly informed as to the progress and
development in methods and processes in each, distributing the information
the reby secured to the lamp manufacturing companies enjoying the benefits
of this arrangement, and selecting from all known materials and processes
those best fitted for each different style and type of metal filament incan-
descent lamp made for or by the respective American companies.

For the purpose of identifying the lamps made in accordance with
the information thus obtained, the Research Laboratory has adopted as a

trade-mark the word
MAZDA

and its presence on any metal filament lamp evidences that the expert
knowledge and selective skill of its technical staff entered into the pro-
duction of that lamp and that the best materials and processes known to
it as fitted for that type of lamp have been employed in its manufacture.

Natiomal Electric Lamp Assoriation
CLEVELAND

For our Mutual Advantage mention Popular Elcetricity when writing to Advertisers.
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THE MEMBER COMPANIES OF THE

Natiomal Elertric Lamp Assoriation

have an annual capacity of 50,000,000 incandescent lamps.

Their Aggregate manufacturing floor space exceeds 35 acres.

They employ 6,000 people.

They expend $400,000 annually in Research, Development and
Engineering.

They maintain the most extensive lamp testing facilities in the
World by which their acknowledged supremacy in Lamp Quality 1
malntained.

They manufacture a more varied line of Incandescent lamps than
any other interest in the world.

The Member Companies of the NATIONAL ELECTRIC
LAMP ASSOCIATION were the

First to develop and place on the market a 40 watt Tungsten Lamp.

First to develop, demonstrate and put on the market the Tantalum
Lamp for Street Railway Service.

First to develop and place on the market the 5 watt Tungsten Sign
Lamp.

. First to develop and place on the market Tungsten and Tantalum
Lamps for Train Lighting Service.

First to develop and place on the market Tungsten Lamps for
Automobile Service.

They now announce

THE MAZDA LAMP

These are a few of the latest achievements of the Member Com-
panies; some of whose individual records date, from the first commercial
appearance of the incandescent lamp.

Co-Operation, Progress, Quality

For our Mutual Advantage mention Popular Electricity when writlng to Advertisers.
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Co-Operation, Progress, Quality

MAZDA LAMPS

The MAZDA lamps will be furnished by the following member

"companies of the

National £lertric Lamp Assoriation

The Banner Electric Company
Youngstown, Ohio

The Brilliant Electric Company
Cleveland, Ohio

The Bryan-Marsh Company

Oakland, Cal.
New York City
Chicago, Ill.

The Buckeye Electric Company
Cleveland, Ohio

The Buckeye Electric Lamp Co.
City of Mexico

The Cleveland Minja. Lamp Co.
Cleveland, Ohio

The Colonial Electric Company
Warren, Ohio

The Columbia Inc..La.mp Company
St. Louis, Mo.

Economical Electric Lamp Company
New York City

The Fostoria Inc. Lamp Company

Fostoria, Ohio
AY

The General Inc. Lamp Company
Cleveland, Ohio

Monarch Inc. Lamp Company
Chicago, Ill.

The Munder Electric Company
Springfield, Mass.
1

'New York & Ohio Company
‘Warren, Ohio

The Shelby Electric Company
Shelby, Ohig .

The Standard Electrical Mfg. Co.
Warren, Ohio

The Sterling Electrical Mfg. Co.
Warren, Ohio

The Sunbeam Inc. Lamp Company
Chicago, Ill.
New York City

The Sunbeam Inc. Lamp Company

of Canada, Ltd.
Toronto, Ont., Can.

The Warren Elec. & Spec. Company
‘Warren, Ohio

L_—__J——___’———_———

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,




POPULAR ELECTRICITY

= R AL

c COoOMP A NY

P o R T T R

IR

Federal
Couch Bracket

A portable reading lamnp for
table or desk. Can be hooked
over head of bed by adjustable
handle for reading at night.
Handsomely finished in antique
" Brass.

P

t?m%;w Price Complete - Each, $4.50

Federal
Shaving Mirror

For men who shave themselves.
Throws strong light on face below
the eyes, relieving the eyes of
strain and making a quick shave
possible.

Price Complete - - Each, $3.75

Old Vienna
Portable Electrolier

An artistic lamp which can be
used on the table or hung on the
wall.  Its graceful proportions
and lines make it harmonize
with any furnishings. Low
priced and convenient.

Price Complete - Each, $3.75

Buy of Your Dealer or Write Us Direct

Federal Electric Company

Lake and Desplaines Streets, Chicago

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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One Dollar
"RICHMOND'" Suction Sweeper

in Your Home

Puts the

You see here an electric suc-
tion sweeper which weighs but
ten pounds—instead of sixty.

All that any vacuum cleaner
or suction sweeper can do, this
one does.

And it does, bzsides, some
things which no other machine
can do.

You can, for example, use this
“Ricumonn” Suction Sweeper either
with, or without the hose.

For Hair Drying

Also a special attachment for hair:

drying, pillow renovating, etc.
The hose attachment slides on and

Points about the “Ricumonp”

—costs less per month for electricity than the average
family spends for brooms.

-after a year of consistent use you couldn't find a
thimbleful of dirt in a fourieen-room house if you
took all the carpets up.

-——no more spring or fall "house cleanings ' —no more

“sweeping days"—no more *“*dusty Fridays.”
-its total cost is less than the cost of one single
annual house-cleaning—to say nothing of saving
the wear and tear which house-cleaning brings to
furniture.

~—cleans furniture, walls, upholstery, bedding, cloth-
ing. decorations, bookshelves, tile floors, hardwood
floors, nooks and crannies, as well as making old
carpetslook like new.

—equally valuable in homes, offices, stores, hotels,
hospitals, libraries, sch churches, theatres,
public buildings.

—without any change or adjustment, uses either
direct or alternating current; universal motor of
our own construction,

—thirty feet of electrical cord, with connecting
socket, comes with the sweeper—everything ready
to start -any one can do it.

—handsonie in appearance—all exposed parts are
highly polished — operates with easy gliding
motion, no pressure required.

—absolutely guaranteed for one year, and without
abuse should last as long as a watch.

~—One Dollar brings it—you pay the balance out of
the month-to-month money it saves you,

off with the same ease that your foot slides into an easy slipper.

Slip on the hose and you have a machine that cleans everything,
for we furnish, without extra cost, special tools for cleaning
portieres, walls, books, bedding, upholstery, clothing, hats.

Stip off the hose, and you have a floor machine which weighs
two pounds less than an ordinary carpet sweeper—and glides over
the floor more lightly, more casily than even the lightest carpet
sweeper.

But light weight and easy operation are but two of the “Rich-
mond’s” exclusive superiorities. There are many more.

There is, for example, the vibrating brush, which you find in
no other machine.

This brush fits in the floor nozzle of the "Ricumonn'. It vi-
brates at the rate of 10,000 times a minute. Not a rotary motion
to wear out the carpet, but a light up-and-down lapping motion.

Taps Out The Dirt

The vibrating brush taps the caked dirt out of the carpets and
fabrics which no other machine could clean.

The brush slips in or out, without the use of tools.
the work of ten-seconds to take it out or put it in.
And without the brush the “Ricumonn: will do all that any

machine—vacuum or suction—can possibly do_without working
injury to even the finest fabrics.

It is but

DISCOUNT COUPON

THE McCRUM-HOWELL CO., P.E.
Park Avenue & 41st St., New York

g X enclose $65.00 in full payment of one

RICHMOND" Suction Sweeper, including hose
attachment and seven special tools, upon the
distinet understanding that if, after a ten days
trial T find your machine not 8o good as you
represent it to be, I agree to return it at your
expense, and you are to refund my £65.00 in full.

Name
Address

Nante of Electrie Light Company

DOLLAR COUPON

THE McCRUM-HOWELL CO., P.E.
Park Avenue & 4Ist St., New York

I hereby order one ‘“‘RicHMOND” Suction

Sweeper, complete, with hoss attachment and

seven special tools, for which I agree to pay to
your order $1.00 herewith, and $..00 per month
for twelve consecutive months, Title to be given
me when full amount is paid.

Name

Address

Name of Electric Light Company

Tue M°Crum-HoweLrL Co.

Manufscturers of

Ricumonn” Heating Systems, ‘Ricumons Enameled Ware,

Ricumvonn” Household Utensils

Two Factories at Uniontown, Pa.—One at Norwich, Conn.—One at Racine, Wis.

General Office : Park Avenue and 41st Street, New York

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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- DRAFTSMAN

Will INSTRUCT PERSONALLY a

limited number selected, ambitious men in

Practical Drafting, Detailing, Designing

Draftsmen Drawing $125-$150 Monthly

Are NOT MADE in Schoolrooms,

Are NOT MADE by Reading Books,

Are NOT MADE by makin Copies,

Are NOT MADE at home §raw1ng pictures
from printed book lesson.

LET ME TELL YOU:

It requires actual, practical, uE-to-date
DRAFTING-ROOM WORK to train YOU to

gain the PRACTICAL EXPERIENCE that your
employer will demand of you.

FREE

= This $13.85
DRAWING OUTFIT

and Free Position

As Chief Draftsman of En ineering firm I know
exactly the Quality and Quantity of PRACTICAL training,
knowledge and actual up-to-date experience (not school
knowledge) you must have, in order to obtain a good
position and advance to highest salary.

INSTRUCTIONS UNTIL COMPETENT and
PLACED in POSITION at above Salary

DON’T waste TIME and MONEY trying to learn
from books or printed “STUFF” you can only learn on
PRACTICAL WORK which I furnish you.

Address CHIEF DRAFTSMAN
Div. 10. Eng’s Equip’t Co. (Inc.), Chicago

I give

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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- s 7 SAM DAVIS

' Many persons who have heard about the old Western mining-camp dance-
hall’sign;  ** 1o not shoot the piano player; he is doing the best he can,” do. not
know that this world-traveled joke is the product of Sam Davis, a Nevada -
humprist. Curiously enough, many who know him as a humorist are-not aware
of {thevfact that he can thrill with magestic English as easily as he can amuse
with lighter words or move to grief with darker tones. Yet such, is the fact, proof
of @hich is afforded in the following speech which Mr., “Davis delivered n
l/trg’mm City, Nevada, a few years ago, at a banguet held to celebrate the
mtroductwn of electric power in the Comstoclk mines.

T
5
BORN from nothing, it leaps into existence with the full-fledged

stfength of a giant, dies, is born again; lives a thousand lives and

dies' a thousand deaths in a single pulsating second of time.

It soars to every height, plunges to every depth, and stretches its
vast arms throughout illimitable space.

It plants the first blush upon the cheek of dawn; with brush of gold
upon the glowing canvas of the West, it tells the story of the dying day.

At its mere whim and caprice, a thousand pillars of light leap from the
dark and sullen seas which surge about the poles, while from its shivering
loom it weaves the opalescent tapestry of the Aurora to hang against the
black background of the Arctic night.

It rouses Nature from her winter sleep, breaks the icy fetters of the
frost that binds the streams, lifts the shroud of snow from off the landscape,
woos the tender mold and bids the birth of bud and blossom; dowers the
flower withs perfume and clothes the earth with verdure of the spring.

It-tides the swift courses of the storms that circle round the bald crest
of old Mount Davidson; cleaves the black curtain of the night with simitar
of flame; rouses the llghtnmgs from their couch of clouds and wakes the
earthquake.

Benweath its toucb, the beetling crag, which took Omnipotence a thou-
sand years to rear, crumbles into dust, the mere plaything of the idle wind;
and ‘yesterday, where stood the glittering spire, the shining tower, the
frownirtg battlement, today the cold gray ocean rolls in undisputed might.

It gathers the doings of the day from the four corners of the world, the
tales of-love and death, of fire and flood, of strife and pestilence, and under
8,000 miles of shivering sea, whispers the babble of two hemispheres.

It*turns the wheels of peace where poor men toil, and helps the hus-
bandman to plow and plant and reap his whispering grain.

It rides the. wings of war where brave men die; and when it stalks
betweéen contending hosts, exalts the kingly crest and helps an empire plant
its flag .of conquest.

It glows in lonely attics where weary workers to#l to earn their crust.
It shifles o’er scenes where feet of feasters tread the halls of revelry. It
lights the mourners on their pathway to the tomb. It glares in haunts
whete jeweled fingers lift the cup of pleasure to the mouth of sin, 'mid the
sobbing of sensuous music and flow of forbidden wine; and speeding on its
way, illumes the dim cathedral aisle, where surpliced priest proclaims the
teachings of the Master, and golden-throated choirs lift their Hosannas to
the King of Kings.

It was the Maker's ally at the dawn of Time, and when God from the
depths of infinite space, said ‘‘Let there be light,” it sent the pulse of life
along Creation’s veins, baptized Earth’s cold brow with floods of fire, and
stood the sponsor of a cradled world.—From the Live Wire.
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IN PLAIN ENGLISH

FEBRUARY 1910

The Navigating Compass

By BROTHER POTAMIAN, D. SC., London, Professor of Physics in
Manhattan College, New York

The compass came into use for navigating
purposes towards the middle of the Thir-
teenth Century mainly through the fine
magnetic work accomplished by a French-
man, one Pierre de Maricourt, better known
as Petrus Peregrinus, or Peter the Pilgrim.
He derived his title of Pilgrim from the fact
that he made a pilgrimage to the Holy
Land, doubtless as member of one of the
crusading expeditions of the time. He was
a man of uncommon ability and brilliant
originality who made discovery after dis-
covery in the domain of magnetism, descri-
bing its phenomena, laying down its laws and
placing it for all time on the solid basis of
observation and experiment.

Having outlined on paper what he deemed
a perpetual-motion machine consisting of a
wheel with magnets to supply the driving-
power, he wrote to a friend of his in Picardy
to inform him of the invention giving at the
same time certain details necessary for its
construction.  Peregrinus was prevented
from testing his views on the magnetic motor
by being away from home while serving as
military engineer with the French forces
then (1269) encamped before the revolted
city of Lucera in southern Italy. It is un-
fortunate that he had neither the time nor the
tools necessary to construct his machine, as
he would have certainly recognized and pro-
claimed to the world the delusive character
of perpetual motion and thereby saved both
labor and money of other pursuers of this
will-o-the-wisp for better investment.

That his friend might the better under-
stand the mechanism of the wheel, Pere-
grinus described in a systematic manner the
various properties of the lodestone, all of
which he had investigated and many of
which he had discovered. This letter of
his, written in the camp before Lucera and
entitled Epistola de Magnete (Letter on the
Magnet) is, therefore, the earliest regular
treatise in any language on the magnet. It
stands out prominently as the first great
landmark in magnetic philosophy, the second
being Gilbert’s “ De Magnete’” (On the Mag-
net) published in the year 1600. Both these
works have been translated into English
within the last few years.

In one of the thirteen chapters into which
the “ Letter” is divided, the author describes
the compass which he devised and in which
the needle is supported on a double pivot
as shown in Fig. 1. It will be observed that
the magnet is thrust through a wooden up-
right, while at right angles to it is added a
pointer of non-magnetic material, brass or
silver. Fig. 2 shows the pivoted compass
as well as a light movable bar with a pair of
terminal pins for the purpose of sighting
an object in the horizon and recording its
position by means of a circle divided into
360 degrees. This is the earliest pivoted
compass known, the prototype of all others;
and as such, is of special interest. Figs. 1
and 2 do not appear in the “Letter” of
Peregrinus but are drawn according to the
description therein given.
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It is evident that the compass of Peregrinus
would have been more sensitive if the needle
had been supported on one point only rather
than on two. It is likely that Flavio Gioja,
the Italian pilot, simplified the compass in
the year 1302 by using only one pivot and
by attaching the needle to the card with its
thirty-two divisions.

To be sensitive and respond promptly to
changing magnetic conditions, it is necessary
that the needle and card should be as light
as is. consiste'n't with the R
practical conditions of con- :
struction. Lord Kelvin in ‘
our own day gave this
matter much consideration
with the result that we
have in the Kelvin com-

ass an instrument which ¢
i the joy of every navi- e n
gating officer. FIG. 1. THE

In .this compass as us- FIRST PIVOTED
ually constructed, there are NEEDLE (126g)
four strongly magnetized
needles arranged in two sets placed respec-
tively to the right and the left of the north-

FIG. 2. THE FIRST PIVOTED COMPASS(1269)

and-south-line and enclosed and sealed in
very light brass tubes shown in Fig.3. To
diminish the pressure on the pivot and
thereby augment the sensitiveness of the in-
strument, the light, brass “card” with its
magnetic outfit is immersed in a liquid con-
sisting of 45 per cent of alcohol and 55
per cent of water. The liquid serves not
only the purpose of buoyancy but also
that of steadiness, which is an important
matter when a ship is rolling or tossing
in the trough of the sea; it also renders
all motions of the. “card” smooth and
easy; and, at the same time, saves the pivot
and sapphire c¢ap from injury by concussion
which might frequently occur.

As to the direction in which the needle
points, there was considerable diversity of
opinion in the Thirteenth and subsequent
centuries. Some said that it pointed to the
pole star, while others held that it was con-

trolled by magnetic mountains located near
the poles of the earth.

When the pilots of Columbus came to
notice that the needles of the “Santa Maria”
veered away to the West instead of standing
true to the pole, they grew alarmed believing
that the laws of nature were changing as they
advanced over the trackless ocean into the
unknown. The moment was a trying and
dangerous one for the great Admiral; but
his ingenuity and tactfulness rose to the oc-
casion. He told his seamen that the needle
did not point to the “Cynosure” (Polaris)
or last star in the tail of the Little Bear as
commonly supposed, but to a point in the
heavens at which there was no star and
around which the ‘“Cynosure” itself and
all other stars regularly revolved. The
esteem in which Columbus was held by his
men on account of his knowledge of as-
tronomy and cosmography led them to
accept the profiered explanation; their fear
was allayed and the westering of the compass
needles of the caravels bothered them no
more.

When Columbus returned to Spain, he
did not fail to report the strange
behavior of his compass, when to
his surprise, he met with nothing
but incredulity, the learned ones
of the day declaring that ke was
in error and not the compass, be-
cause the latter was everywhere
true to the pole.

Even Gilbert, the philosopher of
Colchester, (England) who published his great

FIG. 3. THE PRESENT KELVIN COMPASS

i
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work on the magnet in the century year
1600 believed in this fidelity of the needle
to the pole because he allowed himself to
acquire the conviction that the magnetic
pole of the earth coincides with the geo-
graphical pole, the pole of rotation.

It was this Gilbert (1544-1603) who showed
that the controlling influence on the compass
needle is not in the pole-star or in any of the
constellations, that it is not in the heavens
above but in the earth itself. He attributed
the magnetic condition of the earth to the
masses of lodestone contained in its crust
to which may be added that this condition
also arises from currents of electricity flow-
ing in the earth from east to west arising from
the heating action of the sun.

As the vertical circle passing through the
geographical poles and the place of an ob-
server is called the geographical meridian,
so the vertical circle passing through the
poles of a compass-needle determines the
magnetic meridian of the place. In few,
very few places do these two meridians coin-
cide; whence it follows that in very few
places does the needle stand true to the pole,
the couplet of the poet to the contrary not-
withstanding—

So turns the faithful needle to the pole

Though mountains rise between and oceans roll.

In New York, the needle points nine
degrees west of true north; while in San
Francisco, it points 16 degrees east. This
departure from true orientation is technic-
ally called “magnetic declination.” Popu-
larly it is known as the “variation of the
compass.” It is clear that a surveyor who
wants to register the true bearing of an object
or a navigating officer who wants to set his
course must know the amplitude of this
variation. Its value has been determined
for a great many places in the United States
by the Coast and Geodetic Survey; for the
purposes of navigation, charts have also
been prepared for a number of places on
the Atlantic, Pacific and other oceans, copies
of which are to be found in the chart-room
of every ship.

As this variation of the compass changes
with time, its value has to be determined at
intervals and new charts prepared. Just
now, we have a non-magnetic yacht, the
‘“Carnegie,” out on the work with an able
body of expert observers under the general
direction of Dr. Louis A. Bauer, Director of
the Department of Terrestrial Magnetism,

Carnegie Institution, Washington. Numer-
ous determinations have already been made
and reported along the route in the North
Atlantic followed by our fast liners to Europe
showing that the corrections required do
not, in general, exceed one degree. A re-
sult has just been announced which is of
great importance to the navigators of ves-
sels on this part of the ocean highway, viz.,
that in steaming from Europe to the neigh- .
borhood of Sable Island with the compass
as sole guide, a ship would be about 30
miles too far north of her regular course,
so that if the oceanic currents encountered
happened to set in in the same direction,
the vessel would be exposed to shipwreck.
From Sable Island to New York, the chart
errors are reversed in sign in which case
the vessel would be put out of her true course
in a southerly direction.

As already said, the ¢ Carnegie” is built of
non-magnetic materials, the gas-engine used
when the sails are inefficient being made of
manganese-bronze.

A similarly built and equipped yacht the
“ Galilee” was used in recent years for the
magnetic ‘survey of the Pacific Ocean.

It has been noticed by all Arctic ex-
plorers that the compass becomes more and
more sluggish in its action the nearer it is
to the magnetic pole. This is accounted
for by saying that the part of the earth’s
directive force which controls the needle,
the horizontal component as it is called,
becomes less and less as we approach the
magnetic pole, at which place it vanishes
altogether. This may be made clear by
the following analogy: Suppose you drive
a peg in the earth to represent the magnetic
pole. Attach a long rope to the peg and
pull on the end. The force which you
exert is nearly horizontal and is the same as
the force which would turn the needle.
Then draw up hand over hand on the rope.
The horizontal pull becomes less and less,
and when you are immediately over the peg
the horizontal force has all disappeared and
the pull is all vertical. Vertical pull will
not turn a magnet needle, but only makes it
press more heavily on its bearing.

In his account of magnetic work carried
on in the vicinity of the magnetic pole a
few years ago, Captain Roald Amundsen,
the Norwegian explorer and discoverer of
the North West Passage, wrote: “At
Prescott Island, the compass which for
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some time had been somewhat sluggish,
refused entirely to act, and we could as
well have used a stick to steer with.”

Since the directive force on a compass-
needle vanishes entirely at the magnetic
pole, it follows that the needle will remian
indifferently in any position in which it is
placed; you may turn it to the East or the
West and it will point accordingly.

If you are east of the magnetic pole, the
needle will point west; if at a station west
of the pole, the needle will point east. If,
-on the other hand, you go up to a latitude
higher than that of the pole (70° N.), the
needle will point south, from which it fol-
lows that the compass is of little use in the
Arctic Highlands or in circumpolar explora-
tion generally.

In aerial navigation, however, the com-
pass is serviceable if kept away from masses
of iron; the same is true in mines of coal,
salt or silver as well as in submarine boats.
On shipboard, the standard compass by
which the steering compasses are corrected,
is always placed aloft and away from smoke-
stacks, iron masts, machinery, dynamos and
motors. ’

Frost and Fans in Show Windows

During the last month the writer, who
is an electrical inspector, has had occasion
to inspect something like 400 show windows
in various stores and shops. In cold weather
these windows, especially if open into the
store, are often coated upon the inside with
frost. Just as a pitcher containing ice water
will in summer condense moisture from the
air and ‘““sweat,” as we call it, so warm air
from the store will come in contact with the
glass which is chilled by the outside air, and
give up its moisture, which forms frost.
To avoid this an electric fan is indispensable.
By its use the air is kept in motion and the
interior of the window is warm and dry. If
the window is enclosed, frost will gather only
during the coldest weather, because the
temperature within the window is nearly the
same as that of the outside air. At times,
even in this class of window, the electric fan
is effective in clearing the frost from the
glass. Portable fans for this purpose should
be equipped with reinforced cord rather
than with the ordinary drop cord very fre-
quently used.
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Illuminating the Interior of the Skull

A German scientist, Dr. Carl Hertzell

‘of Berlin, has recently devised an electrically

operated Ophthalmo-diaphanoscope, as he
calls it, for illuminating the retina of the
eye from the back so that a surgeon may
examine the eye from the front, the lighting
being accomplished by the patient holding
a high candle power electric lamp in his
mouth.

The frontispiece illustrates a special form
of electric lamp used and shows the inventor
in the act of examining a patient’s eye with
the apparatus. The examination must be
made in a dark room.

The back of the human eye is examined by
this equipment to far greater advantage than
is possible by means of an eye mirror and re-
flected light, as the retina of the eye may be
illuminated from the back by an electric lamp
of as high as 8o candle power without dis-
comfort to the patient, who wears a black
mask over his face.

A system of water cooling is employed for
the electric lamp, this being necessary on
account of the large amount of heat generated
in producing this intense light. A water
jacket is provided over the lamp and the
circulating cooling water is stored in a glass
tank mounted on the top of a column from
which the cooling liquid is conducted by
an auxiliary flexible tube into the lamp cool-
ing chamber, a waste tube carrying away
the heated water.

An electrically operated signal is provided
which shows when the cooling water has
been exhausted from the upper tank, an
electric lamp being lighted when the cooling
stream ceases to flow, lighting the chamber
which is darkened while the observations
are being made by the surgeons.

When Incandescent Lighting
Reached Russia

By 1883 Edison’s lincandescent lighting
system had spread to far points of the world.
At the coronation in Moscow the illumina-
tions were as follows: the Tower of Ivan the
Terrible and its side galleries were lighted
with 3,500 small Edison lamps supplied
by dynamos and portable engines located on
the opposite shore of the Moskwa. This
portable plant was connected with the tower
by 70 overhead lines.



Without question the electric automobile
possesses advantages which are paramount
in a particular field—that is, a field where
simplicity, cleanliness and ease of operation
are most to be desired. The question how-
ever arises in the minds of many who are
contemplating the purchase of an electric:
“How shall T charge my automobile bat-
teries?”” They are under] the impression
that this is an operation which requires a
considerable knowledge of electricity and is
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not to be attempted by other than an elec-
trician. On the contrary, however, any one
may learn to do it after one demonstration,
and right in the home garage at that.

The mercury arc rectifier system of bat-
tery charging is simplicity itself and is used
wherever alternating current is available.
As alternating current is used almost entirely
in the residence portions of any city it is the
only kind with which we need concern our-
selves.

It is not the object of this article to de-
scribe minutely the working of the mercury
arc rectifier, but to show by the series of

Charging “Electrics”

Showing the simplicity of the process of charging
vehicle batteries

illustrations, procured through the courtesy
of the General Electric Company, what a
simple matter it is, for a woman even, who
is not supposed to know a great deal about
volts and amperes, to recharge the batteries
of her electric vehicle. Suffice it to say that
the mercury arc rectifier consists essentially
of a mercury vapor tube something like the
tube of a Cooper Hewitt mercury vapor
lamp which gives that peculiar ghastly green-
ish light. The rectifier tube has special ter-

YOU ENTER THE GARAGE WITH YOUR MACHINE T

minals for attachment of the current carry-
ing wires. Send alternating current from
the lighting circuit into one set of terminals
and you can take out direct current, which
is the only kind that will charge a battery, °
from the other set. Connections are already
made on the board to do this. You only
need to concern yourself with plugging the
cable into your battery terminals (you can't
get it wrong), the closing of simple switches
and the manipulation of a rheostat handle.
In the first picture you are entering the
garage with your machine. At the right
stands the mercury arc rectifier, its tube be-
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ing hidden from view behind the switch
board.

You back up close to the rectifier and
alight from the machine gracefully. Be
sure to alight gracefully otherwise the charg-
ing process will be seriously hampered.

Then you take the connecting cable,
which is already properly attached at the
switchboard, and plug it into your battery
terminals as shown in the third picture.
The plug and terminals are so shaped that
you can’t make a mistake.

Now close the alternating current line
switch as in picture four, which lets current
from the lighting circuit into the tube;
then the circuit-breaker as in picture five.
This latter is what might be termed an elec-
tric safety valve. Next hold the starting

W

switch down (you will find it at the right
side of the panel) and start the tube in opera-
tion by gently rocking the handle which you
will find in the center of the panel, as in
picture six.

The battery is now being charged and -you
can release the starting switch.

Batteries must, however, be charged it_a

certain voltage or electrical pressure, and a .,
certain number of amperes per minute or.

per hour must be sent into them; the same
as if you were charging a watertank at a
rate of so many gallons of water per min-
ute from a hose stream under a pressure
of a given number of pounds per square
inch. This charging rate depends upon
the number of cells and other conditions.
Knowing what this charging rate should

GAILY RIDE AWAY
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be for your battery you regulate to the right
amount by turning the rheostat handle as
in picture seven. There are an ammeter and
a voltmeter on the board which show at a
glance how many amperes are flowing and
at what voltage.

That is all there is to it. When the bat-
tery is charged you open the switch, discon-
nect the cable and gaily ride away.

An Electrical Valentine

Professor Clerk Maxzwell who died over
a quarter of a century ago used to be in
the habit of penning amusing physio-comic
parodies on well known poems, as a mode
of relaxation from his scientific work. One
of these which appeared in the Scientific

.
|
|
|
|
|

American in 1880 is entitled ‘“An Electric
Valentine,” and runs as follows:

TELEGRAPH CLERK A TO TELEGRAPH CLERK B

“The tendrils of my soul are twined

> With thine, though many a mile apart;
And thine in close-coiled circuits wind
Around the magnet of my heart.

“Constant as Daniell, strong as Grove;
Seething through all the depths like Smee;
My heart pours forth its tide of love,
And all its circuits close in thee.

“O tell me, when along the line
From my full heart the message flows,
What currents are induced in thine?
One click from thee will end my woes.

“Through many an Ohm the Weber flew
And clicked this answer back to me:
I am thy Farad, staunch and true
Charged to a volt with love for thee.”



Elementary Electricity

By PROF. EDWIN J. HOUSTON, PH. D. (Princeton)

CHAPTER XXII.—THE DYNAMO-ELECTRIC MACHINE

A dynamo-electric machine is a device for
filling and emptying conducting loops with
magnetic flux and employing the electro-
motive forces so induced in such loops for
producing currents for employment in ex-
ternal circuits.

The great value of dynamo-electric ma-
chines can be seen from the fact that nearly
all the electricity employed today for com-
mercial purposes, such as arc and incandes-
cent lighting, electric power, trolley systems,
electric furnaces, and other purposes in elec-
tro-chemistry, for electric heating, welding,
and forging, etc., is produced by various
types of dynamo-electric machines.

The operation of the dynamo-electric ma-
chine is dependent on a principle discovered

by Faraday in 1831, and generally known as

dynamo-electric induction. This principle
is substantially as follows: If a coil of in-
sulated wire, the ends of which are connected
to a galvanometer, be moved across the poles
of a magnet, so as to pass through its mag-
netic flux, an electro-motive force will be
produced in the coil as shown by the move-
ment of the galvanometer needle in a cer-
tain direction. If the coil be moved in the
opposite direction a current will also be
produced but now in the opposite direction
as indicated by a change in the direction of
the galvanometer needle.

The value of the electro-motive force and
therefore of the current produced depends
on the rate at which the flux produced by
the magnet enters or leaves the loop and not
on the amount of the flux itself; for, while
the coil is stationary although flux is passing
into and out of it, yet no electro-motive
forces, and consequently no current is pro-
duced.

A comparatively small flux entering or
leaving the loops rapidly may produce in
them a higher electro-motive force than a
much larger flux entering or leaving slowly.

The dynamo-electric machine consists
practically of means whereby conducting
loops are rapidly revolved through a mag-
netic field so as to be successively filled and
emptied with flux. As the loops are re-
volved in the magnetic field, the flux passes

through them in alternately opposite direc-

. tions during each complete rotation between

two opposite magnet poles.

Generally speaking, that part of a dynamo-
electric machine which is provided with con-
ducting loops and is so moved as to pass
through magnetic flux is called the armature,
while the means for producing the flux, gen-
erally consisting of electro-magnets, is known
as the field magnets. .

The direction of the electro-motive forces
induced in the moving loops and therefore
of the current produced in them, depends
on the direction in which the flux passes or
threads through them; that is, on the position
of the magnet poles as well as on the direc-
tion of the motion.

1f, for example, a conducting loop (A),
Fig. 147, be moved downward between the

FIG. 147. HOW ELECTRO-MOTIVE FORCES
ARE PRODUCED IN A MOVING COIL

poles (N) and (S) of a permanent horse-shoe
magnet, then since the flux comes out at
the north pole of the magnet and enters at
the south pole its direction will be as indi-
cated by the small arrows, while the direc-
tion of the electro-motive forces produced will
be such as to establish a current flowing in
the direction of the longer arrows. When,
however, the coil is moved upwards the di-
rection of the current produced is changed.

The directign of the electro-motive force
produced can be determined as follows:
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Regard the face of the loop as the face of a
watch. Then if the flux passes through the
watch face towards the observer’s eyes in
the same direction as the light by which he
sees the face, the electro-motive force and
current produced will have the same diiec-
tion as the motion of the hands of the watch.
If, however, the flux is poured into the loop

against the direction of the light rays the’

electro-motive force and currents in-
duced will be against the motion of the
hands.

It is evident that during each complete
rotation of an armature between field mag-
nets consisting of two magnet poles such as
(N) and (S), the direction of current in-
duced in any of its loops will be reversed.
In other words, the electric current produced
will not be direct but alternating.

Field magnets consisting of two poles
only are said to be bi-polar; those consisting
of four poles are said to be quadri-polar,
and those containing a greater number of
poles, multi-polar. It is evident that the
number of changes in the direction of the
currents produced in a quadri-polar machine
will be twice as great as in a bi-polar, and
that the number of reversals will increase
with the number of poles.

Since the number of reversals depends on
the number of turns the coils pass the mag-
netic pole, the number of reversals per second
will increase with the number of revolutions
per second.

In many cases the currents are tiken di-
rectly from the armature by means of copper
or other conducting brushes, resting on
metallic rings suitably supported on the
armature axis. When, however, it is de-
sired to obtain direct currents, or those flow-
ing continually in one and the same direc-
tion, a device called a commutator is em-
ployed consisting of insulated conducting
segments suitably supported on the armature
axis and provided with conducting collecting
brushes.

In some forms of dynamo-electric machines
instead of moving the armature coils through
the magneticfield the magnetic field is moved
past the coils. In other words, the armature
coils are stationary and the field magnets
movable. Such machines are called re-
volving-field dynamos or generators. The
currents, however, in such machines are
produced in accordance with the principles
above described. ‘

POPULAR ELECTRICITY

While the strength of the electro-motive
forces produced in the armature does not
depend on the total amount of flux in the field
yet it does depend on the total rate-of-change
in the amount of flux that passes through the
armature loops. Other things being equal,
this will be greater, the greater the amount of
flux that is passing through the field. The
value of the electro-motive force generated
will also depend on the speed with which the
armature is rotated; that is, the speed with
which the loops are successively filled and
emptied with flux.

Since electro-motive forces are produced in
each of the loops the total value of the electro-
motive force produced will depend on the
number of the loops in which the electro-
motive forces are induced, as well as on
their connection and grouping. Evidently
if all the separate coils are connected in
series, the electro-motive force will be greater
than if, as is the case in some forms of
armature windings, such as the Gramme-ring
and others, they are connected in multiple
or parallel.

In order to increase the quantity of mag-
netic flux passing through the field magnets,
which in all large dynamos are electro-
magnets, it is of course only necessary to
increase the number of windings or turns
on the electro-magnet as well as the current
strength passing through them; or, in other
words, to increase the number of ampere-
turns.

It is necessary that care be observed in the
character of the magnetic circuit or the path
provided for the passage of flux through the
cores of the electro-magnets and the arma-
ture; for, other things being equal, the
smaller the magnetic reluctance the greater
will be the amount of magnetic flux that
passes. For this reason the materials of the
cores of field-magnets and the armature
should consist of soft iron or soft steel.

The cores of the field magnets are made of
solid masses of soft iron or steel. The arma-
ture cores must be made of thin sheets or
plates of iron or steel. Were the armature
cores made like those of the field magnets
of solid iron or steel, an increase of tempera-
ture would result, shortly after the starting
of the machine, sufficient to burn the insula-
tion on the armature coils. The reason is
evident. The currents passing through the
armature coils are rapidly alternating.
These rapid alternations set up electro-
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motive forces in the mass of iron or the core,
producing currents known as foucault, eddy,
or parasitic currents. Though the electro-
motive forces thus generated are not very
high, yet if the cores consisted of solid
iron or steel their electric resistance would
be so small that the currents produced
in them would be sufficient to raise the
temperature of the core very markedly.
If, however, the iron or steel is laminated
in a direction at right angles to that in
which these currents tend to flow, the re-
sistance of the circuits is greatly increased,
so that the strength of the foucault cur-
rents generated is comparatively small.

Although it is unnecessary to laminate the
cores of the field magnets, yet it is necessary
to laminate their pole pieces, the name given
to the prolongations of the field magnet poles
into shapes that permit them nearly to sur-
round the revolving armature. Marked
changes occur in the intensity of the magnetic
flux produced in the pole pieces by the rapid
rotation of the armature.

Foucault or eddy currents are also set
up in the armature wires or conductors con-
stituting the armature coils. Where ordinary
wire is employed in the armature coils the
strength of the eddy currents is comparatively
small. When, however, heavy copper bars
or conductors are used it is necessary to
form them of a number of separate bars or
wires, since, otherwise, strong currents would
be induced in the wires.

The electric energy produced by the
dynamo is a result of a transformation into
electric energy of the mechanical energy
required to drive the armature. Were this
transformation complete any given amount of
mechanical energy put into the machine
would produce an equal amount of electric
energy and the efficiency of the machine
would be 1oo per cent; that is, the ratio
between the amount of electrical energy
produced in the armature and the mechanical
energy required to be expended in order to
drive the armature would be unity.

The cause of the difference between the
output and the intake is to be found in losses
that occur whereby energy uselessly expended
in the machine fails to appear as electricity
in the external circuit, but appears in the
machine as heat. It is easy, therefore, to
determine roughly whether a dynamo is
working efficiently or not. If it remains
cold while running and doing satisfactory
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work, it has a high efficiency. If, however,
it heats, this heat indicates a loss and there-
fore a decreased efficiency, and the hotter
it becomes after working under a load the
greater is the loss of energy and the less the
efficiency.

The principal losses in the operation of a
dynamo are:

1. Mechanical losses, such as those due
to air churning or the setting in motion of air
by the rotating armature; losses due to
friction of the shaft of the generator; and
losses due to the friction of the collecting
brushes on the commutator. Mechanical
energy so lost appears as heat in the air, in
the journal bearings, and in the brushes and
commutator segments respectively.

2. Electrical losses. These can be divi-
ded into two kinds: i. e., losses in the cir-
cuit or circuits of the machine; losses in the
iron core of the armature or pole pieces;
or in the copper wire or bars forming the
armature coils. The energy so lost appears
as heat in the machine or especially in its
revolving armature.

3. Magnetic losses, or those due to what
is called magnetic hysteresis.

By magnetic hysteresis is meant that
quality of a magnetic substance, like iron
or steel, in virtue of which energy is dissi-
pated on the reversal of the magnetization.
A certain amount of energy is dissipated or
lost by hysteresis which may be regarded
as a variety of molecular friction attending
magnetization and demagnetization. As or-
dinarily constructed in direct-current dyna-
mos, work is done in magnetizing the field
magnets, not only to give the iron its initial
magnetism, but also to reproduce the mag-
netism it loses during running. The loss,
however, by hysteresis is especially found in
the ‘armature core which is subjected to rapid
magnetizations and demagnetizations.

In order to decrease the loss due to journal
friction the diameter of the armature shaft
is made as small as ample strength will per-
mit, and efficient lubrication is ptovided.
The energy lost by brush friction increases
with the number of brushes and the pressure
on each brush. The amount of this loss,
however, is not very appreciable in large
dynamos, although in very small dynamos 1t
forms an appreciable part of the losses.
When not excessive the loss due to air churn-
ing by the rotating armature, is not alto-
gether objectionable from the ventilation
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and consequent cooling of the armature that
is thus ensured. :

The commercial circuits on which by far
the greater amount of current produced by
dynamo-electric machines is employed, are
either series circuits or multiple or parallel
circuits. Series circuits are employed gen-
erally for arc lighting, or for street car
trolley systems.

In series or multiple circuits as the number
of electro-receptive devices is increased or
decreased, some device must be employed
whereby either the electro-motive-force or
the current produced can be maintained
constant.

In the case of a series dynamo, such as
that employed for series arc lamps it is
the current strength that must be main-
tained constant, since each additional lamp
introduced into the circuit increases its re-
sistance. The regulating device employed
must therefore be able to increase the electro-
motive force to such an extent as shall re-
sult in the current strength remaining con-
stant. Suppose, for example, that a single
arc lamp requires a pressure of 5o volts at
its terminals in order to produce the re-
quisite current. Then, thirty such lamps
connected in series would require the ma-
chine to produce a pressure of fifty times
thirty or 1500 volts, while sixty such lamps
would require a pressure of 3000 volts.

In the multiple circuits, however, it is the
pressure that must be maintained constant
and the current strength that must be varied,
since for every additional device added to
the circuit an increase of current is necessary.
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FIG. 148 DYNAMO WITH FIELD IN SERIES

A generator suitable for connection with
mains feeding multiple-connected devices;
that is, suitable for connection with constant-
potential mains, should be able while
maintaining the pressure constant to vary
the current strength in proportion to the
number of separate devices added or re-
moved.
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Dynamo-electric machines must therefore
be provided with means whereby the pres-
sure can be regulated for series circuits,
and the current strength regulated for mul-
tiple or parallel circuits.

The E. M. F. produced by a dynamo can
be changed by varying the speed of rotation;
by varying the number of conductors on the
armature; by varying the magnetic flux
passing through the armature; or by shift-
ing the position of the brushes on the com-
mutator.

The number of conductors on the arma-
ture remains constant in the same machine,
and its speed of rotation must for practical
purpeses also remain unchanged. There
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are, therefore, only two ways in which the
E. M. F. produced can be varied. This is
by a change in the amount of the magnetic
flux, or by a change in the position of the
brushes. In the case of series arc-lighting
Jynamos the variation in the E. M. F. is
obtained by shifting the brushes either auto-
matically or by hand. In generators em-
ployed on constant-potential mains, the
necessary variation in the amount of cur-
rent, is effected by a change in the amount
of magnetic flux.
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FIG. 150. COMPOUND WOQUND DYNAMO

Dynamos suitable for feeding series cir-
cuits are known as series-wound dynamos,
of the type represented in Fig. 148. Here,
the magnet coils (M) are connected in series
with the armature (A).
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Generators suitable for feeding multiple
or parallel circuits are known as shunt-
wound dynamos. Here, as shown in Fig.
149 the magnets are not in series with the
armature circuit but are connected at the
brushes in shunt with the external circuit
so that a portion of the armature current
is always employed for developing the mag-
neto-motive force in a field magnet.

It will be observed that in the shunt-wound
generator the field-magnet circuit is con-
nected with a rheostat or adjustable resist-
ance (R), by means of which the magneto-
motive force of the field magnets can be
regulated by varying the current strength of
the circuit. This regulation is obtained
either by hand or by the action of an electro-
magnet. o

Another method of making a generator
self or automatically regulating'is by what
is known as compound-winding. In a
compound-wound generator, as shown in
Fig. 150, the magnet coils are partly excited
by a shunt-winding taken from the brushes
and partly by a series winding connected
with the main circuit. Want of space pre-
vents any further explanation as t6 the man-
ner in which these different forms of ma-
chines are capable of regulating elther the
pressure or the current.

Dynamo-electric machines producmg al-
ternating currents, or those in which the
direction of the current rapidly changes, are
called alternators. Although the details of
construction differ somewhat from those of
direct-current machines, yet, generally speak-
ing the construction of both machines is
the same.

The changes or reversals in the direction
of the E. M. F. or current in alternating cir-
cuits are called alternations. A generator is
said to produce 16,000 alternations per min-
ute when it reverses the -direction 16,000
times per minute, or produces 8,000 waves
in one direction and 8,000 waves in the op-
posite direction. Such a machine is said to
produce 8,000 cycles per minute, a cycle
being a double-reversal or a complete to-
and-fro motion. By the frequency of alter-
nations of a machine is meant the number
of cycles it produces per minute. A ma-
chine producing 16,000 alternations per
minute, or 8,000 cycles per minute, would
have a frequency of 8,000 altematlons

Alternating electric currents are employed
extensively in the operation of alternating

t

motors. For this purpose what are known as
multiphase alternating currents are em-
ployed. These consist of a number of
separate alternating currents differing in
phase by a certain amount.

Waves of current or pressure are said to
be in phase or step when their crests or tops
occur simultaneously, and are said to differ
in phase when the crests or tops do not
occur simultaneously.

There may be a great number of multi-
phase alternating current systems. In prac-
tice not more than three separate systems are
employed. These are single phase, two
phase and three phase.

(To Be Continued.)

Count Zeppelin’s Unique Gift

Count Zeppelin, the famous aeronaut, has
accepted the godfathership to the recently
born third child of the German crown prince.
Itis customary to make presents on such an
occasion and the ingenious count ordered a
miniature airship in the shape of an electric
chandelier. He visited recently the factory
in Berlin and was cheered by the public who
recognized him at once.

ELECTRIC CHANDELIER IN THE FORM OF
AN AIRSHIP

As we see from the picture all details are
well represented, such as the various ap-
paratus for steering sideways and up and
down, the propellers, cars, connecting gang-
way, etc. The main body consists of glass
and has a crystal-like surface. The metal
parts are well ground until they assumed a
matt surface, and are of silver color. In
each car there is one electric bulb lamp, also
two more in the long body. When these are
lighted it gives a wonderful effect. The
whole is suspended on three chains and will
for a long time be an attraction in the castle
of the German crown prince.
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The Latest Way of Milking Cows

In these days when the inventive spirit
has managed to solve almost all mysteries
of the days of our forefathers, progress has
been made in every line and particularly in
the dairy business. We call it business as
it has to be run as a factory and each minute
means money. Where are the days that
a machine separating milk to cream and
skim mijlk was looked upon as a mys-
tery or fake? And how near are the days
when hand milking will be ridiculed as
are at the present day the gravity system
“to get the cream,” and hand threshing
‘““to get the crop?”

A really practicable cow milking machine
is’now obtainable and as is usual in new
things electricity has made it possible. It
is a simple affair. First there is the air
tight milk can or receptacle from which
lead the long flexible tubes with suction
cups attached for extracting the milk in the
most natural and sanitary manner possible.
Then there is the milking machine proper,
consisting of a pulsating vacuum pump
driven by an electric motor which creates
a partjal vacuum in the can.

The vacuum in the can is indicated by
the vacuum gauge. By means of an oper-
ative connection between the crankshaft and
double valves, the latter will be in operation
as soon as the crankshaft is in motion. The
valve is so constructed that a hollow cylin-
der connects the vacuum created in the can
with the suction cup in one position, thereby
drawing milk from the cow, and in the
second position it breaks the vacuum and
opens to the air, thus destroying the vacuum
in the suction cup and exposing it to the
normal atmospheric pressure. After this
operation is finished suction is again applied
and milk drawn and the operation as above
described repeated. It is readily seen,
therefore, that nature’s operation is imitated
very closely. The calf, when he gets his
mouth full of milk is bound to take a breath
and swallow, thus destroying the vacuum
for a moment exactly the same as in the
milking machine.

After the milking process is finished all
that is necessary to clean the machine is to
hang the cups in a pail of water and suck
the water through the cups and tubing.
Then warm water is used, with a 1o per cent
solution of common salt.

“From where does the electric current
come?” Many of the largest dairy farmers
in this country have for a long time recog-
nized the great importance of having elec-
tric light in a sanitary cow barn. They
have realized all the benefits given to the
world by this great discovery. Electric light
in a cow barn is the best and safest. The
great Chicago fire in 1871, as we all know,
was started by a cow kicking over a lamp in
the barn of Mrs. O’Leary, DeKoven street,
and the history of fire insurance shows that
destruction of a large proportion of the dairies
starts in this very way. Electricity in dairy
establishments is therefore becoming more
common than is ordinarily supposed.

The electric current required to operate
one of these cow-milkers is very small,
and a one-kilowatt dynamo (a little
over one horsepower) will create all the
current needed to run a number of milk-
ing machines and have lights in the barn
besides. The dynamo can be operated di-
rect from the fly wheel of a small engine,
if the regular lighting current is not avail-
able. A couple of wires can easily be run
in any barn and an attachment provided
at each lamp socket so as to run a cord
therefrom to operate the motor of the cow-
milking machine.

Great Electrical Growth in the West

According to the 1g1o edition of Blanch-
field’s Western Electrical and Gas Directory,
the development of the electrical industry in
Arizona, California, Idaho, Nevada, Oregon,
Washington, British Columbia and the
Hawaiian Islands has indeed been remark-
able. The directory contains the names of
940 companies and individuals under the
heading of Electric Light and Power and"
201 names under Electric Raijlways.

A condensed history of the development
of these industries presents facts that are
startling. 1In one city, alone, it is possible
to deliver over 275,000 electrical horse-
power, from steam and gas (or distillate)
engine driven plants, and over high potential,
long distance lines from hydro-electric sta-
tions—traveling, in one instance, 351.95
miles. Another city can be supplied with over
135,000 electrical horsepower. The largest
installation, under one roof, provides 40,000
kilowatts, normal rating, which is over so
ooo horsepower. ,
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Talks With the Judge

“What is a watt? What is a kilowatt?
What is a kilowatt hour?” The Judge
almost shouted the questions. “Every month
I use and pay for a mysterious something
which we call electric current. When I pay
my bill, if I make any inquiries, they tell me
that the month before my meter read so

many kilowatt hours, this month it reads-

so many, the difference is so many, and at
my rate per kilowatt hour it amounts to
five dollars and seventy-seven cents. That
all ‘listens’ fine, and I am glad it isn’t six
dollars and I go away. But just the same,
I wish I could know what it is I am buying.
A watt is a most elusive thing. To buy one
is like buying imagination, as it seems to me.”

“Judge,” I said, in my most impressive
manner, “the watt is the unit representing
the rate of work of electrical energy. It is
the rate of work of one ampere flowing under
a potential of one volt.”

“Fiddlesticks!” said the Judge, “Why
don’t you tell me that it is perfectly elastic,
incompressible entity, which, traveling at
the rate X to the stk power miles per hour
will amount to five dollars and seventy-seven
cents in # minus one years. It would mean
just the same to me.”

“Wait a minute,”” I said, “seven hundred
and forty-six of these watts equal one horse-
power, and a horsepower as you know is the
energy required to lift 550 pounds one foot
in one second.”

“Now you are talking sense,” said the
Judge. “A horsepower is something tan-
gible. Keep right down on that physical
plane and I can follow you.”

“But the watt is rather a small unit for
everyday use,” I continued, “so they de-
vised the kilowatt, which is one thousand
watts. A kilowatt, therefore, is equal to
almost exactly one and one-third horse-
power.

“However, you don’t buy kilowatts. of
electric current energy from the central
station company. You buy kilowatt-hours.
If you were to go to your neighbor and say,
‘I will pay you five dollars for the use of your
horse,’ the first question he would ask would
be ‘For how long?” He would want to know
how many horsepower hours of energy you
were going to take out of the animal. The
chances are he would then ask you a certain

price per day, or, in other words, for 10
horsepower hours, if the horse were used
10 hours a day.

“So you see the time element enters into
the problem. If you use one kilowatt for
10 hours, from your circuit, your total is
10 kilowatt hours. Or if you take out 10
kilowatts for one hour the total is 10 kilo-
watt hours just the same.

“Now to make this kilowatt hour even
more comprehensible to you, let us take a
few concrete examples of what a kilowatt
hour of electrical energy will do. A kilo-
watt hour of electricity will burn 20 ordinary
16 candle power carbon filament lamps for
one hour; it will keep four domestic irons in
use for one hour; it will cook 15 chops in 15
minutes; it will run a sewing machine for
21 hours; it will carry you three miles in an
electric brougham; it will run an electric
clock for 100 years.”

7 R
He Would Want to Know **For How Long”

“Well, I think I understand now what a
kilowatt hour is, but I don’t understand why
all do not pay the same price for a kilowat
hour of electricity. As far as I can find out
the rate is not uniform. That doesn’t seem
fair.” .

“There are different rates, it is true,” I
replied, “but these rates are uniform to all
those requiring a particular class of service.
For instance, here is a little shoemaker
who has only one lamp which burns an
hour or two hours in the evening. He has
to have his meter installed, meter men must -
come and take readings, clerks must make
out his little bill, his lamp must be renewed
occasionally, etc. You can readily see that
his little service requires about as much at-
tention as the good sized manufacturing
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plant next door which has several hundred
horsepower in motors in operation.

“Then again there are certain classes of
service which are supplied in the daytime or
late at night, when a large part of the great
generating equipment is idle. Such service

L I
His Little Service Requires About as Much
Attention as the Manufacturing
Plant Next Door

as this is encouraged and an attractive rate
made, and might be spoken of as ‘velvet’
to the central station. Such a customer as
this ought to have a better rate than the one
who comes onto the lines between five and
eight o’clock in the evening when lights are
burning full blast all over the city and what
is known as the ‘Peak of the load’ is on
and the generating equipment is working at
* full capacity.

“In your own city, Judge, they have a
way of equalizing the rates in a way which
is as near fair to all as possible by using
what they call the maximum demand system.
Your lighting rate is 12 cents net, per kilo-
watt hour for all electricity consumed in
each month up to and including an amount
that would be equivalent to 30 hours con-
stant use of your maximum demand in such
month. For all above that they only charge
you six cents. By the maximum demand is
meant the greatest number of lamps which
you have turned on at any one time during
the month—they have meters to register
that. This maximum demand indicator on
the meter works something on the principle
of a physician’s thermometer. You know
when a physician puts the little thermometer
under your tongue the mercury runs up the
tube to the point which registers the tem-
perature. Then the mercury will stay up
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at this point in the tube until the latter is
shaken in a particular way. It is the same
way in a maximum demand meter. There
is a tube something like a thermometer tube
and a mercury column is made to rise in the
tube to a height proportionate to the number
of lamps burned on the circuit. The mer-
cury will not drop back in the tube but al-
ways registers the highest number of lamps
or in other words the maximum current
demand at any time during the month.
When the meter reader comes around at
the end of the month he releases the mercury
column so that it falls back and is in shape
to register the next month’s maximum de-
mand. This will explain to you why it is
that your neighbor who uses mose current
than you do, may some months pay less
per kilowatt hour, the reason being that he
uses more than the 3o-hour maximum de-
mand equivalent and so gets in 6n the lower
rate for some of his current. That’s only
fair. He is a customer who burns his lamps
a greater number of hours and current
to him costs the company proportionately
less than it does delivered to you, for the
“fixed expense’ connected with his installa-
tion is no more than yours.

“In your city, also, users of electric cur-
rent for power get a different rate because
they are great big users of current, wholesale
users you might say, and also their power is
ordinarily taken during the daytime and
they shut down as the peak of the load due
to lighting comes on. Ten cents a kilowatt
hour is their rate, up to 3o hours of the
maximum demand, after which it is five
cents for 30 hours more; all in excess is then
three cents.

“To find out exactly what the various
rates are you should send to your lighting
company for a complete schedule. Remem-
ber, however, that this rate proposition is
one of the most complex problems which
the big central station companies have to
encounter. Years have been spent in study-
ing it out and trying to make it just to all
the various classes of customers. The maxi-
mum demand system just referred to is one
way—perhaps the most satisfactory way—
but in other cities different methods of
charging may be employed.”

A zo-watt tungsten lamp gives one-fourth
more light than the carbon filament lamp
of 16 candle-power, on one-half the current.
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Electric Light and Power for Country Homes

By LOUIS A. PRATT

PART I.

The object of this article is to set forth
in plain and simple language some of the
facts of interest to any person wishing light
and power for a country residence, farm,
or small manufacturing plant, where central
station current is not available.

The need of the electric lamp in isolated
localities not reached by central stations,
has long been felt and has been one of the
deterring influences in the trend of popula-
tion from city to country.

The safety, cleanliness and convenience
of electric light is so generally recognized
that there is every incentive to make it uni-
versally available, the principal obstacle
being the lack of a sufficiently cheap and
dependable source of energy.

The gas engine, however, now supplies
this want and independent plants are not
only possible, but they are also compara-
tively inexpensive to install, and can be
operated at extremely low cost, both in the
matter of fuel and attendance.

Abundance of light can therefore no longer
be classed as a luxury, but must be con-
sidered as a necessity to home comfort
within the reach of a moderate income.
Power is also needed by every farmer in
keeping pace with modern methods and the
ever increasing scarcity of labor, and is avail-
able on a basis which makes it an attractive
and profitable investment.

For much of the data which follows, I
wish here to acknowledge my indebtedness
to the engineers of the Alamo Manufacturing
Company, the Westinghouse Storage Battery
Company and to Mr. T. H. Amrine of the
University of Illinois.

THE GASOLINE ENGINE

As noted in the introduction, the principal
obstacle in the way of private electric gen-
erating plants has been the difficulty of -
obtaining a satisfactory source of energy.
This obstacle has been removed by the in-
troduction of gas engines, that is, engines
operating on natural e
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or manufactured gas, qé»—l!(/ ”’Q‘Zﬁ\
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gasoline, distillate, %
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kerosene or alcohol.
In this country the

FARM GASOLINE
ENGINE

fuel most generally [
used is gasoline.
The type of engine
in general demand
is the horizontal or vertical water-cooled,
four-stroke-cycle engine.

These engines have what is commonly
called the hit-and-miss system of control,
are very economical of fuel and do not easily
get out of order. They are successfully
used for operating the electric dynamo or
generator where current is wanted for power
only, for charging storage batteries, or for
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" lights for places where a slight variation, or

flicker, is not objectionable.

When the engine is required for operating
the generator for lighting purposes, a closer
speed regulation is required than can be
obtained with the ordinary gas engine, be-
cause the voltage or electrical pressure pro-
duced by a dynamo varies with the speed
and if the speed is not constant the lights
flicker. To meet this requirement there
has now been perfected standard throttling
governor engines, and by this method of
construction it is possible to produce light-
ing outfits having a regulation producing as
steady lights as are obtained by the use of
the best makes of steam engines.

THE ELECTRIC GENERATOR

The electric generator has reached such
a stage of development that little need be
said in explanation. The generator, or
dynamo as it is called, is a machine used
for generating the electric current.

From the generator the current can be
either taken direct over wires for use in
lighting or to run
electric motors for
operating various
machinery, or it can
be run into storage
batteries and taken
out for wuse as
needed. : ;

For isolated elec- A DIRECT CURRENT
tric plants two classes GENERATOR

.of direct current

generators are now considered. First—
generators of 110 to 125 volts of a

variety of speeds, either for belted drive
or connected direct to the engine; and,
second—generators of 30 to 50 volts for use
in charging the storage batteries for low
voltage domestic lighting service; 5o volts
being high enough voltage to charge a
battery of 18 cells, should one wish to use
so many cells in a low voltage system.

The distinction between a generator and
a motor is that the generator converts the
power of the engine into electric energy,
while a motor converts this electric energy
into mechanical power again.

THE STORAGE BATTERY

The storage battery may be considered
simply as a reservoir for storing electricity.
The use of the storage battery makes it
possible to store up electrical energy which
can later be used for lighting and power.
The convenience of such an equipment will
be readily appreciated. The gas engine and
generator may be operated during the day,
the battery charged and the engine shut
down. The battery is then ready to furnish
current for lighting the house and premises
during the evening and night hours.

A battery is made up of one or more
cells. The capacity of a battery cell is
designated in ampere-hours, that is, it will
deliver a certain number of amperes for a
given number of hours. The normal rating
or condition of greatest efficiency, is the
number of amperes that the cell is capable of
supplying on discharge for eight hours.
This rating has been accepted as normal for
storage batteries in lighting service by all
battery manufacturers. As an example-

TYPICAL FARM PLANT, INCLUDING ENGINE, GENERATOR AND SWITCIBOARD




LOW VOLTAGE STORAGE BATTERY PLANT

a battery cell which may be called a 10-
ampere cell, will deliver 10 amperes for
eight hours, and, therefore, has a capacity
of 8o ampere-hours.

A cell may, however, be discharged at a
rate higher than the eight-hour rate, de-
pending upon the load upon the circuit, that
is, the number of lamps that are to be lighted.
A cell will supply for five hours one and
four-tenths times the normal eight-hour
rating, or for three hours twice the normal
rating, or for one hour four times the nor-
mal rating. To illustrate: The discharge
ratings of the 1o-ampere cell would be

10 amperes for 8 hours, or

14 amperes for 5 hours, or

20 amperes for 3 hours, or

40 amperes for 1 hour
It will be seen that the capacity in ampere-
hours decreases as the rate of discharge
increases, the capacity at the one-hour rate,
as shown in above table, being 40 ampere-
hours while the normal rating is 8o ampere-
hours.

To determine the capacity of cells re-
quired for lighting service it is necessary
to know the number of lamps to be lighted at
one time, their candle power and efficiency.

The efficiency of a lamp depends upon the
amount of energy, or watts, required per
candle power to light the lamp to full bril-
liancy. There are a number of different
types of lamps on the market, showing a
great variety in efficiency. It, therefore,
becomes necessary in determining the amount
required to light a given number of lamps,
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to know not only
the candle power
of the lamp but its
type, whether of the
old style carbon fil-
ament, which is
called a 3}-watt
lamp, or one of the
newer type metal-
lized filament
lamps, which fur-
nish a candle power
on from 2 to 2%
watts, such as tan-
talum and gem, or
the more efficient
tungsten lamp
which will supply
a candle power on
13 watts. Com-
pared on the basis of 16 c. p., these lamps
will require the following energy:

Carbon Filament.............. 55 watts
Metallized Filament ....... - .. -40 Watts
Tungsten ................. ... 20 watts

To determine the amount of current re-
quired to light each of the three types of
lamps just mentioned, divide the number
of watts by the voltage. Assuming that
the voltage of the circuit is 110, it will be seen
that each of the lamps will require the fol-
lowing amount of current to burn them to
their full candle power:

Carbon Filament, or s5-watt lamp, # ampere.

Metallized Filament, or 4o-watt lamp, 4-11

ampere.

Tungsten, or zo-watt lamp, 2-11 ampere.

Since batteries are more expensive than
lamps, it will be found in most cases, that
it will pay to use the high efficiency tungsten
lamp, or the metallized filament lamp, and
reduce the cost of the battery. If, on
the other hand, one figures battery cost
on the basis of the carbon filament lamp
and has the battery large enough to sup-
ply a certain number of this type of lamp,
and afterwards finds that more light is
required, it will be very convenient to in-
crease the lighting capacity of the bat-
tery by substituting the high efficiency lamp
for the carbon filament lamp. For this
reason it is recommended that batteries be
figured on the basis of the carbon filament
lamp, and if it is afterwards found that the
capacity is too low, the battery need not be
overworked, to its detriment, but the load
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may be decreased by the use of the tungsten
lamp, which, as above stated, is equivalent
to increasing the capacity of the battery.

Having determined the number of lamps
which are to be used for a given number of
hours, the number of amperes required may
easily be. calculated and the result compared
with the capacity of standard size storage
battery cells at their various discharge
ratings, for the different numbers of hours.
These ratings and capacities are scheduled
in manufacturers’ catalogues.

The number of cells to be used in a battery
in series (or tandem) will depend upon the
voltage required for the circuit. If the
system is to be of low voltage, for strictly
domestic lighting purposes, where 27} or
3o-volt lamps are to be used, a battery
consisting of 15 or 16 cells will be sufficient.
Where the system is to be one of 110 volts,
at least 56 cells should be used. In figuring
the number of cells required, divide the
voltage of the circuit by 2.05, which is the
voltage of each cell when fully charged. A
few extra cells are usually required for over-
coming the resistance of the circuit.

In thus determining the capacity of a
battery cell, the use of 16 ¢. p. lamps is
assumed.

Another point to be considered when
determining the capacity of the battery is the
convenience with which it may be charged,
that is, whether it is to be charged once a
day or whether the charge must last a num-
ber of days. In any case, the capacity
must be calculated in ampere-hours. Natu-
rally, a battery to supply current to a given
number of lamps for three nights must have
a greater capacity than one which will
supply current to the same number of lamps
for one night.

If motors, such as used in domestic ser-
vice, are to be operated from the battery,
they must be considered, when determining
the capacity. Usually the number of am-
peres required for driving the motor are
stamped on the name plate, and the motor
can be considered as so many amperes, or
the equivalent of so many lamps. The
number of minutes or hours the motor is to
be operated should be considered as so many
ampere- or lamp-hours.

As an illustration of how one may deter-
mine the capacity of a battery for lighting
country homes, we would quote from page
14, Bulletin No. 25, written by Mr. T. H.
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Amrine and published by the University of
Tllinois:

“Now that we have decided upon the
number of lights in each room the next
step in the design of our lighting system is
to estimate the hours during the day that
the lights in each room will be lighted. This
will give us an idea of how large our storage
battery will have to be to operate the lamps.
Of course, the size of the battery will also
depend upon how often it is convenient to
charge it. Let us assume that we wish our
battery to be of sufficient capacity to operate
the lights on one charge the entire day when
there is the maximum amount of light used.
This will be in the winter when the nights
are long and when there is some special
occasion that keeps the family up later than
usual. We will make out a probable light-
ing schedule for this day. The schedule is
given below. In the column to the right
are given the lamp hours per day. The
lamp hours per day for each room are the
number of lights in that room multiplied by
the number of hours during the day that
they are lighted.

“Dining Room—two lights on
during breakfast and supper,
5:00-6:30a. m......
5:30-7:00P. M....-
“Living Room—Three lights on
only after supper,
7:00-10:30P. M.vvennennn. 104 lamp-hours
“Kitchen—Two lights on while
preparing dishes morning and
evening,

6 lamp-hours

. 3 } 10 lamp-hours
5100-7:30p. M. .........

“Front-Hall—One light, -

8:00-10:30 P. Meucnreen... 24 lamp-hours
“Front Porch—One light,

............ 14 lamp-hours

5100 6:00 8. Meveenenn..

6:00-7:30P. M..vuuennn-
“Bedrooms—Two lights,

2% lamp-hours

9:00-0:30 P Mevveennnn.
One light,
IOMO-II00P. M. cenn.nn

24 lamp hours

35% lamp-hours

“This gives a total of 354 lamp-hours.
Hence, we wish a battery that will operate
one lamp approximately 36 hours, with one
charge.” ,

A complete copy of this report may be
obtained from the Experimental Station,
University of Illinois.

(To Be Continued.)




"Where Electricity Stands in the Practice

of Medicine
By NOBLE M. EBERHART, A. M., M. S., M. D.

CHAPTER IL.—ELECTRICITY IN TUBERCULOSIS.

Never has there been so much attention
given to the treatment of tuberculosis as at
the present time and the whole world seems
aroused to the necessity of combating this
disease. It is equally true that never has
there been so much done to combat disease
in general; not only in seeking methods of
cure but also in that other equally important
field, searching for means of prevention.
In both, electricity has proved a useful and
willing ally of the physician.

In treating tuberculosis, the earlier the
disease is recognized, the better the chance
of cure, so that electricity has proved doubly
important because of its diagnostic as well
as its therapeutic properties. Tuberculosis

frequently may be shown by the X-ray, long
before it is recognized by ordinary methods.
This does not mean that the X-ray should be
On

used to the exclusion of other means.

FIG. I. X-RAY SHOWS NORMAL HEALTHY

LUNG

the contrary I am distinctly opposed to this.
But it should be used in connection with the
customary physical and laboratory methods
of diagnosis.

You say, What will the X-ray show?

Before answering this question it is neces-
sary for the sake of the lay reader to remem-
ber that tuberculosis is not limited to tuber-
culosis of the lungs or consumption, but that
the germs producing this disease attack
many other parts of the body, such as
glands, kidneys, tendons, bones, peritoneum,
skin, etc.

Now, of what use is the X-ray in enabling
us to recognize any of these forms?

e “Bulter

FIG. 2. A HAZINESS IN THE UPPER LUNG
CAVITY INDICATES THE FIRST STAGES
OF CONSUMPTION

First, let us’consider tuberculosis of the
lungs and let us remember that the X-ray
is a transmitted and not a reflected light
and that which we see in the X-ray picture
is super-imposed shadows, resulting from
the obstruction to the passage of the rays
offered by the varying densities of the
tissues traversed. Thus it is that we have a
marked contrast between bones and the
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soft parts, but little or none between the
structures making up the latter. For this
reason some knowledge and experience are
necessary in properly interpreting X-ray
pictures or plates.

When a fluoroscope is used with the X-
ray for the purpose of directly examining
any portion of the body, the screen lights up
(fAuoresces) when the rays strike it, and the
shadows which appear on it are the result
of the interference with the rays.

When the lung is normal and healthy it
offers practically no resistance to the pas-
sage of the X-ray, and, therefore, in looking
through a person with the fluoroscope it

FIG. 3. SHADOWS OF THE BONES INDICATE
PRESENCE OF TUBERCULOSIS

appears light and of an even tone between
the ribs or shows thus when an X-ray picture
is taken. Fig. 1 is an X-ray picture taken
for the purpose of locating the bullet shown
plainly by the dark spot. This picture
shows also a perfectly normal and healthy
lung, as indicated by the clearness of the
lung cavity.

When the individual takes a full breath
the light areas increase and become still
lighter.

If a portion of the lung is diseased, it
shows a haziness, or a spotted or mottled
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condition where diseased places offer ob-
struction to the passage of the rays. Fig. 2,
also taken for the location of a bullet, shows
on the right side and in the upper part of
the left lung cavity a haziness indicating the
first stages of consumption.

When the lungs are inflated with air a
tuberculous portion will-remain the same as
before instead of increasing in luminosity
as in the healthy lung. Cavities may be
shown by the ray, and hardening and calci-
fication of lung tissue. All the findings
should be confirmed by physical examination
or tuberculin reaction.

In an X-ray picture of a healthy bone the
outline is clear, distinct and regular, show-
ing where present, the canal containing the
bone marrow and where there are articular
cartilages on the ends of the bones they are
clearly shown, with well-defined margins.
When tuberculosis invades a joint these ar-
ticular surfaces lose their distinctness and
the shadows of the bones tend to fuse with
one another as shown in Fig. 3.

Also if the process involves the bone it
changes the character of the shadow, and

FIG. 4. X-RAY PICTURT SHOWS THAT THE
PERIOSTEUM IS INVOLVED

ordinarily may be recognized. (Fig. 4.) If
the covering of the bone (periosteum) is
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involved the irregularity in the outline is
seen plainly.

So much for the use of electricity in recog-
nizing tuberculosis; now of what value is
it in treating or preventing this disease?

In tuberculosis of the lungs three forms
of electric treatment are of the greatest value,
their relative usefulness being in the order
named: high frequency currents by auto-
condensation, ozone inhalations, and the
X-ray.
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named, compares most favorably with that
obtained by all other forms of treatment.

By the word “cure” in consumption is
meant the arrest of all of the symptoms of
the disease and maintenance of this state
over a definite period of time. Doctors call
this a “symptomatic cure.”

In using auto-condensation the patient is
placed on the auto-condensation couch or
pad, (Fig. s5), holding the handles or elec-
trodes, before the current is turned on, and

FIG. 5. METHOD OF TREATING BY AUTO-CONDENSATION

Some will not agree with me in this state-
ment, but it is in accordance with my ex-
perience, which has been considerable, and
there is an old saying that ‘“he knows the
water best who has waded through it.”

cractically I believe in the suitable com-
bination of all three, and also in the use of all
other measures, medicinal, dietetic and
hygienic which have been demonstrated of
value, and it should be understood that the
electro-therapeutic treatment in no wise
interferes with other treatments, but gives
the sufferer just that much added chance
for recovery.

On the other hand the percentage of
cures brought about by the three measures

keeping hold of them until the seance is
ended and the current turned off again; thus
avoiding all shock.

The average duration of each treatment is
ten minutes and ordinarily a daily treatment
is indicated, the exception being in cases
which are running a high temperature, and
the reason is that auto-condensation raises
the temperature and in some cases might do
so to an alarming extent if care were not
exercised. On this account if a patient
carries a temperature of 102.5 degrees or
over, the first treatment should never be
longer than five minutes, and a second
treatment should not be given until the reac-
tion from the first has subsided, which often
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will be about the third day after the pre-
liminary seance.

In this respect (temperature) a similarity
will be noted between auto-condensation and
tuberculin reactions. After two or three
treatments a toleration is established and
daily ten-minute treatments may be em-
ployed.

Cough, expectoration, and other symptoms
are aggravated somewhat during the first
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handles; the cushions preventing the two
charges from neutralizing one another.
Thus the patient forms one layer of a con-
denser and as the charges are rapidly with-
drawn and alternated, a nutritional wave
or cellular massage takes place, upon which
the value of this treatment largely depends.
Ozone may be used by means of the
various instruments on the market for use
in the physician’s office, the inhalations

FIG. 6. PATIENT INHALING OZONE

three weeks of treatment by auto-condensa-
tion, after which noticeable improvement
takes place.

In Fig. 5 the method of treating by auto-
condensation is illustrated. Beneath the
cushions of the couch are plates of zinc,
a portion of one showing above the upper
cushion in the illustration. The plates are
charged with one form of electricity (either
positive or negative) while the patient is
charged with the opposite kind, through the

lasting from five to 3o minutes, as tolerated
by the patient. One method of office treat-
ment is illustrated in Fig. 6.

In my opinion a better method is the use
of an ozone generator placed in the patient’s
room and run night and day, thus keeping
the air constantly charged with the ozone.
A moment’s thought will convince anyone
that this is much more sensible than crowd-
ing in the ozone for a few minutes and then
being without it for the remainder of the
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twenty-four hours, though equally necessary.

Ozone is produced whenever an electric
spark passes through the air. At the same
time nitric and nitrous oxides are liberated
which are entirely unfit for inhalation. With
the average machine, air charged with the
ozone and the oxides is filtered through
essential oils to remove the objectionable
gases. I am inclined to believe that the
greater part of the ozone is also disposed
of by this process.

POPULAR ELECTRICITY

Theoretically it is possible to get the ozone
strong enough to exert some corroding effect
upon the red skin (mucous membrane)
lining the air passages, but in reality there

is no danger with any of the machines that
I have investigated.

The ozone also removes offensive odors
from the room, being a remarkable disin-
fectant,

The action of the X-ray upon the tubercle
bacillus is first to stimulate its growth but

FIG. 7. TREATING A PATIENT WITH X-RAYS

Where the ozone is made by numerous
fine contact points, so little of the nitrous
and nitric oxides are produced that no filtra-
tion is necessary and this style for ozonizing
the air of the room is my choice.

The instrument works directly from the
alternating current light plug, and should be
placed on a stand near the patient’s head,
if the latter is confined to the bed. The
windows of the room usually should be kept
open, top and bottom.

finally to carry this to the point of overstimu-
lation and death as a result of inability on the
part of the germs to reproduce themselves.
It also calls out from the system its natural
anti-toxic or disease-overcoming properties.
It is our best electro-therapeutic method for
tuberculosis of glands, bones, and all super-
ficial forms, except lupus (tuberculosis of
the skin); but in consumption the difficulty of
introducing enough of the ray into the lung
without first producing a burn on the skin
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of chest or back has interfered with its more
extended use.

In using the X-ray in tuberculosis of the
lungs it is customary to expose first the chest
and at the next treatment the back of the
patient, thus avoiding too frequent exposure
of the skin of either chest or back. In the
illustration, Fig. 8, the position of the pa-
tient sitting in a chair with the X-ray shining
on the chest is shown. The tube is enclosed
in a protective shield, which only allows the
rays to pass out through an opening toward
the patient. The rays separate as they
emerge, so that they may be considered as
possessing the shape of a cone with the base
entering the body of the patient. Although
the aperture in the shield is small, they di-
verge sufficiently to include the entire chest
at the distance which the tube is placed
from the body. ’

In the illustration the patient is shown with
all clothing on and it is my custom only to
remove the outer garments, believing that
a moderate amount of clothing protects the
skin from some of the softer rays, which are
those most apt to produce a burn, and at the
same time the clothing offers no obstruction
to the stronger rays that are required to
penetrate to the lung tissues. The average
duration of each treatment is from seven to
ten minutes and the frequency about three
times per week. Where used, as I advise,
in connection with auto-condensation and
ozone, a five- to eight-minute treatment
two or three times a week is ample. The
patient may be placed in the recumbent posi-
tion if preferred, and the clothing removed,
protecting the face with lead foil or other
shield. Some operators use a thin sheet of
aluminum over the chest, or else sole-
leather, for the purpose of cutting out the
soft or weak rays.

In treating tuberculosis of glands, bone,
etc., the tube is brought relatively nearer the
area treated than in treating the lungs, and
a tube of medium vacuum at about 1o inches
is suggested with five- to eight-minute treat-
ments threc times a week, protecting neigh-
boring parts with a protective shield, or
using alshield on the tube itself. Follow up
each X-ray exposure with from three- to
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five-minute treatments with the spark from
the glass vacuum tube attached to the high
frequency machine. °

In tuberculous peritonitis the high fre-
quency spark is superior to the X-ray, and
should be used daily for eight or 10 min-
utes with two or three five-minute X-ray
exposures each week.

Tuberculosis of the skin (lupus) is so
extensive a subject that it will be separately
considered next month. * The result of X-ray
treatment in various forms of tuberculosis
has been the subject of some investigation,
and the following table will give an idea of
approximately the percentage of symptomatic
cures which may be expected. By using the
other measures described in this article in con-
nection with the X-ray, the number of favor-
able results may be considerably increased.

Tuberculosis of the lungs ....25 per cent
Tuberculosis of the glands ...60 per cent
Tuberculosis of the joints ... .40 per cent
Tuberculosis of the long and

flat bones ................ 35 per cent
Tuberculosis of the peritoneum 40 per cent
Tuberculosis of the tendon

sheaths .................. 70 per cent

In all forms of tuberculosis except where
the lungs are involved, a judicious combina-
tion of surgery with the X-ray frequently is
indicated, and gives better results than either
method alone.

GLOSSARY

Articular Cartilages—Cartilages between the ar-
ticular surfaces of bones.

" Bacillus—A rod-shaped germ.

Calcification—The deposit of a lime or chalk in
the tissues.

Diagnosis—The art of distinguishing one disease
from another.

Diagnostic—Aiding in or pertaining to diagnosis.

Expectoration—Spitting. )

Fluoroscope—An instrument used to intercept
the X-rays on a screen so that the shadows may be
seen by the eye.

Ozone—A form of oxygen liberated by the pas-
sage of an electric spark through the air. Its
chemical symbol is Os.

Peritoneum—The sack or membrane lining the
abdominal walls.

Peritonitis—Inflammation of the peritoneum.

Therapeutic—The application of any substance
or method to the treatment of disease.

Tuberculin Reaction—A visible local or general
reaction to a product of the germ of tuberculosis.




An Electrical “Violinist”

Musical purists will scoff at the idea that
an electro-mechanical device of any de-
scription can draw real music from a violin.
They will say that the delicacy of touch, the
finesse of bowing and above all the feelings
of the musician himself can never enter into
a production, the interpretation of which is not
inspired by the human soul. But compara-
tively few of us
are musical pur-
ists, and no one
with an ear at-
tuned to musical
harmony can lis-
ten to a perform-
ance of that latest
triumph of human

ingenuity—the
" automatic electric
violin  player —
without  having
aroused in him
the feeling that he
is hearing and
witnessing the su-
pernatural; feel-
ings which might
have inspired Poe
when he imag-
ined that he
heard an orches-
tra that “played
fitfully the music
of the spheres.”
This music which
we hear is not
produced by hu-
man hand but by
that subtle force,
Electricity, which
pervades all the &]
Universe, yet, in
spite of the ma-
jesty of its power
consents to divert
an infinitesimal
portion of this force to the production of
sweetest melody.

The automatic violin and piano or Violano-
Virtuosa as it is called is electrical in its
operation, the instruments being played
separately or in unison as desired. Any

THE VIOLANO-VIRTUOSA

full-sized violin of the Stradivarius model may
be fitted into the machine and played.
The violin is clamped in a horizontal
position as shown in the picture. Directly
over the strings are mounted a number of
plungers so arranged as to press upon any
string on any position, the same as the fingers
of a human performer. These plungers are
» not normally in
engagement with
the strings but
when the right
impulse of elec-
tric current flows
through the little
solenoids  which
operate them they
are forced down
upon the strings
as long as the
current flows.
Bowing is done
by little disks
suspended just
above the portion
of the strings us-
ually touched by
the bow. These
disks are con-
stantly revolving,
driven by an
electric motor.
They also are
pressed down to
engage the strings
by electro-magnet
devices similar to
& those which oper-
w ate the fingers.
Lightly or heavily
they operate;
singly, or in uni-
son for duets,
i trios and quar-
tettes. This elec-
tric instrument
will also produce the tremolo, no fingering
is too difficult for it and the fast passages
can be played faster and more accurately
than by a violinist.
At this point you ask “What is the
solenoid or electro-magnet like, that
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moves the fingers and the disks down-
ward ?”

A solenoid consists simply of a coil of wire
through which current is passed. A strong
magnetic field is at once produced within
the coil. An iron plunger within the coil
will then be sucked up or forced out of the
coil, depending upon which way the current
is flowing in the latter. By this principle
the marvelous effects are produced. Special
magnets produce the pizzicato, staccato,
legato, bouncing bow, etc. The method of
producing the tremelo is novel in that it is
brought about by shaking or vibrating the
tail-piece of the violin sideways, this as well
as all other expression devices being brought
about by electro-magnet plungers.

Another question which you will ask is
how the current is~supplied to the electro-
magnets for exactly the right lengths of time.
This is accomplished by a perforated paper
roll similar to the one in an ordinary pneu-
matic piano player. The sheet passes con-
stantly over a metallic roll which is always
electrically connected to one terminal of all
the electro-magnets. The other terminals
of these magnets are then connected to as
many metallic fingers, which bear upon the
upper side of the moving paper strip. This
strip, as we have said, is perforated in ac-
cordance with the music to be played, and
as a consequence the various fingers of the
electro-magnet circuits are allowed to come
in contact with the metal roller through the
perforations and complete the circuits of the
individual electro-magnets at the proper time
to play a particular note, bow a certain string,
vibrate the tail-piece, etc. At the same time
other perforations operate similar electro-
magnets for the operation of the piano move-
ment.

The violin is tuned by pressing a button,
this causing the proper note on the piano to be
struck; the “ A’’ string on the violin is then
tuned to harmonize with this note. The
other strings may be tuned by pressing down
on the bows and tuning the different keys
until the strings exactly harmonize with each
other.

A simpler and much easier way of tuning
the violin is provided by pushing tuning
buttons each arranged to sound two strings
in unison and turning the keys until the
two strings sound as one note. The violin
is never taken out to be tuned, but is tuned
in its position while in the machine.
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Oil Testing Centrifuge

This odd appearing machine is an electric
driven centrifuge for determining the per-
centage of sediment and water in crude oils.
It operates by virtue of the centrifugal force
developed by rapidly whirling the torpedo
shaped tubes mounted on the machine at
the left, and which are rotated by the elec- -
tric motor shown at the right.

At a velocity of 1,500 revolutions a minute
there is an outward pull of 320 pounds,

OIL TESTING CENTRIFUGE

exerted on the contents of each tube; or, in
other words, the average apparent difference
in specific gravity between the oil and the
water it contains is 320 times the actual
difference and is about twice this in the
point of the tube where most needed. The
separation is thus made about 3oo times
as rapidly as would be the case without
rotation, and if the water and sediment were
allowed to separate by merely letting the
liquid stand.

The glass tubes are arranged so as to be
surrounded by water in aluminum shields
and this acts as a cushion and reduces the
danger of breaking to a miminum. The ar-
rangement provided for transmitting the
power permits of gradually increasing the
speed from rest to the desired speed, thereby
eliminating the slopping of oil out of the
tubes, while the power transmission system
used permits the motor or shaft to be mounted
with the axis in horizontal position.

It may be stated that the weight of tube,
shield, water and oil sample, ready for rota-
tion, is one pound and the distance from the
axis of rotation to the center of gravity of
each tube is five inches. About a one-fourth
horsepower motor is required.




The Story of a Newspaper Scoop

At Glasgow, Scotland, in the city hall,
Lord Rosebery delivered on a Friday after-
noon in September a remarkable speech on
matters of supreme importance to the people
of Great Britain. He spoke from two to
{our o’clock continuously. In its own offices
in Carmelite House, London—gor miles
away—the London Evening News reported
the speech, printed it verbatim, and had its
edition on the street before the speaker had
left the Glasgow city hall.

This extraordinary journalistic achieve-
ment was accomplished solely by virtue of

—

Rep;ordu’r'ed by Courtesy of the Telephone Engineer,

the Evening News to make a special effort
to put London in possession of it with the
absolute minimum of delay.

The task of organizing and carrying out
a scheme such as this was no easy one. In
the first place, the work of preparation had
to be accomplished at lightning speed. The
necessary permission was only obtained at
10:40 p. m. on the previous Wednesday.
Two expert electricians went north by the
midnight trains, and between 10 a. m. on
Thursday and 10 a.m, Friday, the day of the
speech, all the arrangements were completed.

SCENE IN THE ‘“ELECTROPHONE ROOM"

the powers of the electrophone—a specially
constructed and extremely sensitive telephone
devised by Giuseppe Angelini, an Italian
scientist.

Had the ordinary means of telegraphic
transmission been relied upon, it would have
been impossible to give more than a summary
of Lord Rosebery’s eagerly awaited utter-
ances.

But the importance of the promised speech
at the existing juncture was such as to lead

\

Attached to the rostrum of the Glasgow
city hall were the electrophone transmitters,
in tiny brass fittings so unobtrusive that it
is doubtful whether any of the vast audience
noticed them. In the electrophone room
at Carmelite House sat twelve short-
hand reporters, each with a receiver at
his ears.

Connecting these two distant points was
a total length of 2,000 miles of telephone
wires, weighing 1,600,000 pounds.

<



LWO DAY‘

POPULAR ELECTRICITY 661

Along those thin strands of copper wire
came the words of the great statesman.
The well-turned phrases dropping from the
lips of the speaker were caught up by the
little transmitters, and with the incredible
speed of electricity flashed into the ears of
the waiting stenographers at Carmelite
House.

For two minutes the trained pencil sped
over the paper. For two minutes only, and
then the timekeeper gave the signal and the
writer stopped. It was the turn of the sec-
ond reporter. He, too, accomplished his
two-minute task, and so on down the line.

Meanwhile the first experts were trans-
scribing their notes and handing them to
sub-editors.

Slip by slip the copy went out to the lino-

' type operators, who rapidly set it up in type,

and a few minutes after Lord Rosebery had
resumed his seat in the Glasgow City Hall,
London was reading the speech; the vast
audience 400 miles away had hardly finished
applauding. '

For the day’s unique achievement the tele-
phone trunk lines between Glasgow and Lon-
don became practically private wires. At
the Glasgow postoffice and at St. Martin’s-
le-Grand the wires were temporarily discon-
nected from the exchange operating boards,
thus connecting Glasgow and Carmelite
House direct.

While the speech was being reported, one
of the staff of the London Daily Mail, the
morning edition of the News, entered the
electrophone room. He was moved to put
his impressions into the following form:

“Cardboard labels with the printed word
‘Silence’ on every door in a certain corridor
of the Carmelite House; guards at the top
of both stairways leading to the corridor,
keeping out all unauthorized persons; office
boys and messengers hurrying, but hurrying
furtively, treading as though on eggshells;
a long row of mats, to deaden sound, lead-
ing to a green-curtained doorway.

“What is the meaning of these mysteries;
what strange secret is behind that solemn
curtain, from the other side of which not
even a whisper comes? I—being an au-
thorized and privileged person—am per-
mitted to pass within.

“A dozen or so men are sitting round a
long table, down the middle of which runs
a bajze-covered board. Attached to the
board are many wires, which are twisted

together above and extend up and out of the
room. Each of the men sitting at the table
is holding with one hand a telephone re-
ceiver of unusual shape, fitted for both ears
while with the other hand he writes.

‘““At one end of the table is a young man
with a long bamboo wand. Every now and
then he touches, with this wand, the head
of one or other of the writers. As far as an
outsider can tell, nothing happens when the
scribe is tapped with the mystic stick— he
keeps on writing, and says not a word.
Standing round the table are other men—a
few of them holding receivers to their ears,
others looking on.

“It is a scene such as would cause a savage
to depart hurriedly, howling ‘sorcery,” a
scene which even a few years ago would
have been incomprehensible to any of us;
would have savored of unholy magic. But,
knowing what it meant, I took one of the
receivers and held it to my ears. And
then . . .
“I was tempted, myself, to cry that it
must be magic, for surely no miracle of
Paracelsus, no wonder of Battista della Porta
or Cornelius Agrippa, no garden of glamor
that Michael Scott created, was ever stranger
than this.

“I held the receiver to my ears, and it
took me away—took me like the Arabian
Night’s carpet—from London into a great
hall 400 miles distant, where the greatest
orator in the United Kingdom was delivering
a speech of surpassing importance.

“Every intonation, every inflection, was
as plain as if the speaker had been in the
same room as myself. I listened, captivated,
bewitched. I closed my eyes. Lord Rose-
bery thumped the table beside which he
stood—in Glasgow. I heard him do it.
He dropped his voice, raised it—that clear
and marvelous voice. He was earnest,
scornful, ironic, bitter—in Glasgow. Iheard
it all, I heard the applause (in Glasgow),
the laughter, the ‘ Hear, hears,” the murmur-
ing. He quoted a number of figures in con-
nection with an assurance company. Every
number was heard plainly at this end of the
400-mile-long wires.

“And so, from grave to gay and gay to
grave, with its satire and scornful irony, its
polished periods, its low-pitched sentences
culminating in ringing eloquence, the speech
was heard as perfectly here in London as in
the Glasgow city hall.”




Unusual Applications of Electro-Magnets

For the removal of iron and steel filings,
and other magnetic substances from the eyes,
the value and method of using the electro-
magnet have long been recognized, but the
cases under consideration are of rather an
extraordinary nature, and show the pos-
sibility of adapting the electro-magnet to
various other uses.

The first patient had accidentally broken
offl a sewing needle in the hand, and had
failed to remove the broken piece at the
time. The wound healed nicely, and no

A MAGNET TO BE APPLIED TO THE ARM

further difficulty was noticed for some
months, at the end of which time a sensitive-
ness and a sharp pricking sensation was fre-
quently felt at about the middle of the fore-
arm, which indicated that the needle had
traveled up to this point.

1t was decided to try the experiment of
drawing the needle to the surface by means
of a powerful electro-magnet wnich would
save a painful operation and leave no scar.
A magnet was constructed of such a shape
that it could be applied to the arm by means
of straps, and connected to a source of cur-
rent with a flexible cable. This magnet
was applied to the arm and worn continually
for several days, with the result that the
needle worked itself to the surface, but was
unable to perforate the skin. The magnet
was removed, and a very slight incisiocn
enabled the broken piece to be removed
with forceps, and avoided the necessity of
a deep incision to extract same.

It was not necessary for the patient to be
confined for several days, for this, of course,
would have been very monotonous. The
magnet was energized by means of a small
storage battery, and a flexible cable, con-

necting the magnet and battery, allowed the
patient almost complete freedom of the arm,
and the battery was sufficiently light to per-
mit of its being suspended over the shoulder
by a small strap.

Another patient had accidentally swal-
lowed a horse-shoe nail, which became
lodged in the windpipe, too far down to be
reached by external means without great
danger of dislodging it and causing it to fall
deeper into the passage way. It so hap-
pened that a very large medical electro-
magnet could be had right away, and use
was made of this to withdraw the nail by
the following means: The patient was laid
in a reclining position with the pole of the
magnet close by the mouth, and the current
turned on, after which a flexible silver tube

A LARGE MEDICAL MAGNET

was introduced through the patient’s mouth
and passed down the throat until it came in
contact with the nail, which was dislodged
by a few careful manipulations of the tube,
and as soon as released it immediately
jumped up through the tube to the; pole of

Two Davy
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the magnet. This simple operation un-
doubtedly saved the life of the patient, as
it would have been extremely difficult to
extract the nail, had it passed down the air-
passages below the windpipe.

The magnet used in the latter case was
of the straight-core type with a conical end,
and capable of exerting a pull of 400 pounds
on a tip one inch in diameter.

What Happens on a Short-
Circuited Line

In any electrical power transmission sys-
tem there are what you might call three sec-
tions or elements: first there are the dyna-
mos which generate the current at a com-
paratively low voltage or pressure; next to
them come the transformers which step
this pressure up to enor-

whichitdoes in a flash, forming what we call a
short circuit. The wire which caused
the trouble does not last for a breath of
time. Thousands of horsepower of energy
trying to rush across it melt it in an instant,
even converting it into metallic vapor. This
vapor will also carry current and constitutes
what we call an arc—a veiitable flaming
discharge. Such arcs between the wires
have even been known to have been started
by owls or hawks trying to fly between the
wires and touching the two with their flap-
ping wings.

Now when such an arc or short-circuit is
started there is trouble enough in the power
station if protective apparatus is not in-
stalled. The dynamos, as we have said,
supply the line with current in much the
same manner that big pumps supply a

mously high values; finally
the  transmission  wires
themselves leading away
from the transformers
miles and miles across
the country. The voltace
or pressure which at all
times exists hetween the
wires of the line is enor-
mous, although a charge
cannot escape f{rom one
wire to the next because
of the wide air space be-
tween them which is al-
most a perfect insulator.

We say that a charge
cannot escape from one
wire to the next- by this
we mean under normal
conditions. But accidents
may happen which will
allow current to flow frcm
one of the wires to the next
of many thousand volts
lower potential. For in
stance, a small boy, or
maybe a foolish ¢rown-
up person comes along
and wants to see some
fire-works, so he throws
a piece of wire across the
transmission wires. Here
then is a path of small

resistance for the eager

current to flow across CIRCUIT-BREAKERS WHICH ARE THE SAFETY VALVES OF AN

from one wire to the other,

ELECTRIC SYSTEM
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system of water mains. In a water system
if one of the big mains should happen to
burst it would correspond to a short circuit
in an electrical system, only in the case of
the pumps no particular harm-would result.
The pumps would simply deliver all the
water they could into the system and let it
go at that.

But a dynamo is constituted differently.
If the engine back of it is powerful enough
the dynamo will work so hard that it will
burn out its own windings in order to pump
current through the short-circuit, In fact it
would work itself to death, unless, per-
chance, the transformer should commit
suicide first

When a shert. ircuit occurs, therefore, it
is necessar o tit.c¢ the dynamos off the'line
very quick y so that they cannot do them-
selves harm—and this is done automatically
by what are called circuit-breakers, which are
a form of automatic switch to break the con-
nections before harm can result to the gen-
erating apparatus.

There are various kinds of circuit-breakers,
and of all sizes, from the little ones which
occasionally you have seen open with a
blinding flash on the front platforms of
street cars to the great oil type taller than a
man as you may see in the accompanying
picture,

These oil circuit-breakers are large oil
tanks. One of the line wires enters each
tank and is connected to’ a plunger-like ter-
minal. This terminal normally rests in con-
tact with another terminal near the bottom
of the tank. By a gravity operated me-
chanism these terminals can, however, be
separated to a distance of 47 inches. The
gravity operated mechanism is released by
the tripping of a little catch, the tripping
being accomplished automatically by what
is called a solenoid and which responds to
any undue rise of current in the line such as
would be caused by a short circuit.

When a short-circuit occurs somewhere
out on the line the circuit-breaker immediate-
ly acts and opens the line before harm is
done, the opening or breaking being done
under oil so that there is no dangerous
flash to present a fire hazard.

The circuit-breakers which you see in the
picture will open safely a line carrying 110,-
ooo volts pressure. They are used in the
service of the Southern Power Company in
the vicinity of Charlotte, N. C,
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An X-Ray Proof Box

Physicians and others who employ X-
rays find at times that their photograph
plates have been spoiled without their
knowledge, till too late, by the penetrating
rays from the apparatus which may reach
these plates even though they are stored in
another part of the room. Dr. M. H. Far-
mer sends us the following description of a

-simple means of protecting the plates when

not in use.

“T took a tin can that originally contained
Nabisco wafers, which was kindly donated
by my grocer. He also gave me a lot of
heavy lead foil backed with paper that
came around tea cases. The foil in this
case was extra heavy and excellent for the
purpose.

“T covered the box, lid and all, using a
good carpenter’s glue. I then made a
wooden box large enough to take in the tin
box, lining the former also with the lead
foil and providing it with a tight fitting foil
lined cover.

“With this X-ray proof box I found that
plates kept perfectly for six months and they
would probably keep much longer if not
required for use.”

Time Service by Telephone
Companies

Selling time service as a by-product is the
newest field upon which a telephone com-
pany may enter. The furnishing of stand-
ard time by the Western Union Telegraph
Company for many years has proved such
a scheme to be practicable, although the
latter company has never extensively pushed
the sale of its by-product. That a telephone
company might profitably give this kind of
service in the homes and business places of
its subscribers was the idea of H. C. Todd
of Missouri, secretary of the Telephone Asso-
ciation of the “Show-Me’ state. Mr. Todd
was the manager of a telephone exchange
and one of his customers was using an elec-
trical time stamp. The manufacturers of
this stamp asked Mr. Todd to return it to
them as they wished to replace it with an
improved type. But he refused to do this,
saying that one of his customers was paying
him good money for the service. He said
further that, while on the subject, he wished
that the manufacturers would send him some

’,
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time clocks as he thought he could sell time
service to some of his business people.

This idea set the manufacturers thinking,
with the result that they have originated and
developed to a practical stage a complete
electrical clock system by means of which any
telephone company may furnish standard
time over its lines to any of its customers.
This system is the product of two years of
painstaking research and experiment.

At the subscriber’s station is located an
imposing clock. In the back of this clock
will be found only a ratchet wheel to move
the hands and a relay to operate the ratchet.
Once every minute the current from the
telephone exchange, under the control of
a master clork there, moves the hands ahead.

The master clock is controlled and regu-
lated to standard time automatically as in
the case of master clocks employed by the
Western Union. The master clock does not
send the current impulses direct to the sub-
scribers’ clocks but to a number of secondary
or intermediate clocks. These in their
turn operate the subscribers’ clocks.

Electrically Heated Oil Tempering
Bath

The oil tempering bath is very largely
used by manufacturers for the purpose of tem-
pering steel tools or dies. It has been com-
mon practice to heat the bath by gas, but as
very close regulation of temperature is
essential for a uniform quality of
product, gas heating has not
proved satisfactory. Added to this
is the ever present fire hazard due
to the excessive heat possible when
gas is used. .

As is often the case, the use of
electricity has been advocated as
a solution of the problem of proper
oil tempering, and there has re-
cently been perfected an electri-
cally heated oil bath which seems
to meet all the requirements of
such apparatus.

The bath proper.consists of a
cast iron tank, or pot, having
twelve lugs evenly spaced around
the sides. These lugs are drilled
to receive standard cartridge type
electric heating . units which em-
body coils of fine wire which are
heated to a high temperature by
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the passage of electric current through
them. Around the pot is placed a heat
retaining jacket consisting of an inner
and outer wall of sheet metal, the space of
three inches between the walls being filled
with mineral wool. There is a protected
recess in one end of the pot, not shown
in the illustration, in which a thermometer
can be placed to indicate the temperature
of the oil. )

There are two methods of using the oil

bath. In the first method the temperature
of the oil is raised to about 250° F., the
work placed in the bath and full heat turned
on.
When the oil reaches the desired tem-
perature, the work is removed and the cur-
rent turned off. This method requires a
single heat bath. The second method is to
turn on full heat, bring the oil to the desired
temperature, then introduce the work, and
by means of regulating switches maintain
that temperature constant any length of
time desired.

Where desired, a cast iron basket or tray
is supplied in which the work can be placed.
The basket has eye bolts at each end to
facilitate handling. The bottom of the
basket is perforated with Z-inch holes per-
mitting free circulation of the oil. There
are also legs provided on the bottom of
the basket which keep the work, which is to
be tempered, an inch or more above the
bottom of the bath.

ELECTRICALLY HEATED TEMPERING BATH
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The Search for Submarine Treasures
By V. FORBIN

Two years ago, a great deal was said about’
a submarine engine invented by an Italian
engineer, by the aid of which it was going
to be easily possible to recover treasures lying
at the bottom of the sea in shipwrecked
vessels. It appears that the hopes founded
on this apparatus have not been realized,
inasmuch as Mr. Simon Lake, inventor of
the type of submarine that bears_his name,
has been commissioned to

explore the wreck, taking advantage of the
calms succeeding violent tempests, during
which the sand had been washed away from
above the ship. These efforts were not
without results, as they permitted the re-
covery of 198 bars of precious metals and
12,000 pieces of gold and silver, making a
total value of more than 2,700,000 francs.
Finally, the Lloyds Company entered into

construct an engine in-
tended for the same pur-
pose, for an English sal-
vage company.

We note to begin with,
that this company is not
engaged in a vain quest,
as have been so many
other companies which, at
various times, have been
organized for the explora-
tion at the bottom of the
sea, for a Spanish galleon
of problematical existence.

On the gth of October,
1799, the English ship-of-
war, Lutine, carrying a
treasure of nearly 30 mil-
lions of francs in gold and
silver bars and in coin,
which the London cabinet
was sending to Hamburg, |
to avert a great financial
crisis there, and which |
had been insured for
41,060,000, ran aground |
in the offing of the en- |
trance to the Zuyder Zee.

Under the pressure of
France, at that time at
war with England, Holland took posses-
sion of the precious wreck, and the salvors
were set to work. But the encroachment of
the sand produced by a tempest, soon forced
them to abandon the enterprise.

After the re-establishment of peace in
Europe, towards 1820, the King of Holland
ceded his rights to the King of Fngland,
who transferred them to the Lloyds Com-
pany. This company, during the course of
the nineteenth century, tried five times to

SEARCHING FOR SUBMARINE TREASURES

a contract with a special maritime salvage
company, which company commissioned
Mr. Lake to design an engine which would
facilitate the thorough and systematic ex-
ploration of the wreck. Constructed at
Wyvenhoe, I'ngland, the machine designed
by this eminent engineer, will go at once into
service.

It was, first of all, a question of raising a
quantity of sand, estimated at 40,000 tons,
accumulated on the wreck and around it,
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and also to take out the sand from the in-
terior of the hull, after having removed the
deck in case it still exists. For this purpose,
the inventor has constructed a large pontoon
with a flat keel, 41 meters long by 14 meters
wide, furnished with powerful electric wind-
lasses and admitting of a kind of well to
serve as a protection to the submarine engine
that we are about to describe. 1he engines
on board operate two powerful centrifugal
pumps, constructed especially to suck up the
sand. Two other pumps of less power are
connected with the submarine working
chamber; these serve more especially for the
clearing out of the interior of the wreck, and
will be used to good advantage for the pro-
tection of the divers against the encroach-
ment of the sand.

These four pumps have a capacity of
evacuation, of 40,000 tons per 24 hours of
work. Their enormous power will permit
of the clearing of the wreck in a few days,
and this to take advantage of the summer
calms. They will rapidly remove the sands
washed up by great storms.

Our illustration shows the method of
operation of this submarine apparatus, which
is composed of a pipe and of a working
chamber. The first, 51 meters long, with
a diameter of one meter is made of steel
plate; its upper extremity is connected by
hinges with the interior of the pontoon. An
interior ladder gives the operators access to
the working chamber; water-ballasts run-
ning the length of the exterior walls, facilitate
the plunge.

The working chamber, also constructed of
steel plates, is based on the same principle
as that of the submarines of the Lake type.
Being eight feet in length and width, it
allows of two large doors which give passage
to the divers, and it can instantly be filled
with compressed air. Finally, it is pierced
by several light-ports through which the
operators can examine the bottom of
the sea by powerful electric searchlight
reflectors arranged in the interior of the
chamber.

This is the way in which the curious engine
is managed: 1If it is a question of working

on a wreck the location of which is already
known, the surface boat, drawn by a tug,
takes its place, and the tube, with its work-
ing chamber, is let down by chains in the
direction and to the depth desired. On the
contrary, if it is necessary to search for the
location of a wreck, the sLbmarine c¢hamber,
thanks to the action of the water-ballasts,
will be kept at the bottom of the sea, in
such a way that a wheel, ingeniously fastened
below the chamber, comes in contact with
the earth. This wheel, provided with great
teeth, can bite into the most slippery rocks.

" It is operated by an electric motor placed in

the chamber, and mounted so as to turn in
any direction required, like a unicycle, and
to pass around rocks and other obstacles.
In its action, it carries along, not only the
submarine parts of the engine, but also the
surface boat. This happy arrangement per-
mits, therefore, of the thorough and methodi-
cal exploration of the bed of the sea.

The principle of the mixed submarine of
Mr. Lake will be applied later to another
use, notably that of the exploitation of pearl-
oyster banks. Our illustration shows the
engine applied to an operation of this kind.
Two dredges, operated mechanically, will
be connected with the axis of the chamber
by hinge-levers, and the dentated wheel de-
scribed above will drag the engine (including
the surface boat) along the whole length of
the bank. The dredges, when filled, will
be managed by an interior lever which will
make them turn on the axis so as to pour
their contents into a car sliding along on rails
arranged the length of the tube, and which
will bring the oysters to the surface.

It is expected that this engine will yield
excellent returns in the clear waters of
Ceylon, and that in one day as many oysters
will be harvested as could be brought up by
several hundreds of divers; but the recovery
of submarine treasures will remain its prin-
cipal application, and there will be no lack
of employment in this direction. The
hunters for treasures of this kind have
already made out a list of the most famous
wrecks.—Translation for Popular Electricity
from La Nature, Paris.
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Making Blue Prints by Arc Lamp

The reproduction of original drawings in
the form of blue prints, black, brown and
VanDyke prints has become an important
subject, and, by the way, quite a problem
to the great majority of manufacturing,
railroad, construction and engineering com-
panies requiring them. Original drawings,
which are usually of considerable value, are
now considered a part of the permanent
records and as a result are not allowed out-
side of the drafting room or office of the
company owning them, necessitating there-

fore the production of exact and accurate:

copies for use in the operating end of the
plant, and for mailing, advertising and num-
berless other purposes. In many cases
these copies are required in large quantities
and upon a moment’s notice, and an effi-
cient apparatus for making them should be
provided.

Until quite recently Solar printing, which
was accomplished by exposing the tracing
and sensitized paper to the sun’s rays by
means of a frame with a glass top so ar-
ranged and located that it could be easily
exposed to the sun, was the method in gen-
eral use. The impracticability of making
these frames large enough, the limited
capacity of them, unfavorable weather
conditions and countless other objections,
such as the demand for prints for night
working forces, prints in large quantities
at reduced cost and uniformly clear and dis-
tinct prints at all times, opened a field for
he electric blue printing machine which
substitutes electric light for sunlight. Such
a machine is shown in the picture.

It is composed mainly of a cylinder formed
by two half cylinders of bent plate glass
held in-position by a frame. Each half
of this glass cylinder is provided with a
curtain, the duty of which is to hold the
tracing or drawing and the sensitized paper
tight against the glass during the exposure,
without slipping and bulging. The arc
lamp, which is supported by the crane,
travels down centrally through the glass
cylinder while making the] exposure, its
speed at the time being regulated by a
suitable governor. The printing process is
the same as in photography, the sensitized
paper, which afterwards becomes the blue
print, taking the place of the photograph
printing paper and,the tracing from the
drawing, made on transparent tracing cloth
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ARC LIGHT BLUE PRINTINC MACHINE

taking the place of the photograph plate or
film.

The arc lamp used for this purpose is
especially constructed for blue printing and
gives out light rich in actinic or violet rays.

The travel of the lamp through the glass
cylinder while an exposure is being made
is controlled by an automatic shaft governor.
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Resistance, Current and Voltage

There is a popular and deep-rooted no-
tion among some students in electricity that
the greater the resistance of a wire, the more
current will be required.

This is a fallacy that should be ‘““pulled
out by its roots” to prevent further confu-
sion in the minds of the students and also
to prevent further dissemination of such a
notion.

In order to correct the above fallacy, let
us refer to Ohm’s Law, which is the most
important one in the study of electricity.

E

According to this law, C=—, that is, the
R

current (measured in amperes), is equal to

the electromotive force (measured in volts),

divided by the resistance (measured in ohms).

If, in this formula, C =—, we substitute fig-
R
ures in place of letters, and alter the figures
in such a way as to still have a correct equa-
tion, the fallacy of the above statement will
become apparent.
Let us take some figures and form an
equation which we know is true, such as
12
6=—. Here the C is represented by 6,
2
the E by 12 and the R by 2.
12
Keeping in mind this last equation, 6 =—,
2
it will be evident that as soon as we change
the denominator (the 2 in this case), we
alter the value of the quotient; it will be
either increased or decreased. Let us
change the 2 to 4, and our fraction now
12
reads, — But now the quotient of this
4
number no longer equals 6 but 3. The
quotient 3, thus derived, is evidently less
than 6. Hence, increasing the denominator
of the formula, decreases our quotient.
Likewise decreasing our denominator in

the formula, C=—, increases (C), our quo-
R

tient obtained by dividing E by R. There-
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This, of course, holds true only when no
change is made in the voltage. When the
resistance has been increased and it is
desired to place the same amount of current
in a circuit as it had before, this can be ac-
complished only by raising the electro-motive
force.

To illustrate: Assuming we have a cir-
cuit where the electro-motive force is 12
volts and the resistance 2 ohms; the current

12
then would equal, by Ohm’s Law, — or 6.
2
Now supposing conditions were such that
the resistance had been increased to 4;
our current then would equal the quotient

12

of — or 3, therefore 3 amperes. If the
4
current is to be the same as it was before,
i. e., six amperes, the only way this can be
accomplished is to raise the voltage; in
this case it would have to be a voltage equal
to a number, which when divided, by 4
would equal 6; this number evidently is
24
24, because — =6.

4

Therefore, to furnish the same amount of
current in a wire, the resistance having been
increased, it will be necessary to raise the
electro-motive force. -

The electro-motive force in such a case
must be increased in the same proportion
as the resistance is increased. Therefore,
the greater the resistance, the greater must
be the electro-motive force, if the current
(in amperes) is to remain the same as it
was before.

S. NoLTE, JR.

Corrections

In the December issue, on page 548, there
is a typographical error in the first line of
the announcement ‘‘In the Beginning,”
the year 1850 being mentioned, whereas it
should have been the year 1880. _qoitib

On page 487 of the same ipue, in
Prof. Edwin J. Hoygonlg,iseriglisarticle
“Elementarxoa‘ilﬁesriﬁ%&é%ﬁwmm, is
made thafsthe suaniityof Heping

fore if the resistance of a wire is increased ,yimsRveiEgRibG deeReARES Vildh A SAFIgRSE In

the less is the quotient or the less the cur-
rent that will flow through such a wire.

the [T88BiaREeono kRishahpud (hanp.acad,

“Imcreases with a decrease in resistance.”
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Suggestions Wanted

To the Editor of Popular El-ciricity:

We are told that the average efficiency of
an ordinary steam boiler and engine in out-
put of energy is equivalent to approximately
seven per cent of the total heat energy in
fuel consumed, and that the maximum re-
sult secured under ideal conditions does
not exceed 17 per cent. Then a method of
generating energy which shall increase the
output 100 per cent, or, say, decrease the
cost of power by 5o per cent, would mark a
revolution in the business of power produc-
tion all over the world. Granted that such
a plan is feasible by the use of more or less
well known natural laws, I would like to
obtain, through Popular Electricity, the
opinion of as many readers as possible, of
the best method of setting about to reap the
largest financial reward from such a dis-
covery, yet at the same time avoid the dis-
turbance to established industries which
might arise from such a proposal.

The argument is, that the means adopted
for bringing about such a result may not be
patentable and therefore cannot be dis-
closed prematurely, nor should one nation
be placed in a position to take advantage of
the discovery ahead of others, but that the
method should be on some predetermined
date given to the world simultaneously, and
controlled by proper interests in each coun-
try who would recoup themselves for the cost,
and reap a substantial profit besides in the
exploitation of the energy throughout the
civilized world, ‘thus cheapening production.

I would like your readers to kindly favor
me with an expression of opinion on how
this should be best attained on the assump-
tion that, that which is referred to is avail-
able. F. P. Ronnan.

[The above may appear like seeking
means for disposing of our chickens ‘‘before
they are hatched.”. But it will not do any
harm to give the subject some thought.
Every one laments the fact that under what
are ordinarily termed good working con-
ditions go per cent or more of the energy in
coal is lost and never performs useful work.
Bright minds are however constantly at
work on the problem and some day a world-
startling discovery will be made. How to
reap the most substantial profits when the
discovery is made is one question.]

Christian Science Healing by
Telephone

To the Editor of Popular Electricity:

In an item published in your January
issue under the heading, “Christian Science
Healing by Telephone,” reference is made
to what is reported to be the custom of
giving ‘““absent treatments” over the tele-
phone between certain points named. Will
you permit me to say that no legitimate
use of the telephone could be made in such
a manner as that described. The telephone
is often found to be very convenient for
those who feel in need of help and who wish
to ask a Christian Science practitioner for
treatment. In such instances the patient
would merely use the telephone to acquaint
the practitioner with his condition, and the
practitioner would not be at all likely to
do more at the moment than to say a few
words of encouragement to the patient and
assure him that the treatment would be
given immediately or as soon as possible.
The mental process known as the treatment
would take place entirely within the con-
sciousness of the practitioner and therefore
would not be “projected” to the patient
over a telephone wire. It is obviously im-
possible for silent prayer to be conveyed
from place to place by wire. So in answer
to your question, let me say that it would
make no difference whether the telephone
connection was ‘““pulled down” or not after
the practitioner had received the call for
assistance. As you say, the question “is
non-electrical,” and I have therefore under-
taken to answer¥it briefly from the meta-
physical standpoint.

Christ Jesus said, ‘“Ye shall know the
truth, and the truth shall make you free.”
According to Christian Science it is Truth
which makes free from bondage to sin and
sickness. It need make no difference to the
one seeking help from Christian Science
whether the liberating truth comes to his
thought through conversation, through read-
ing and study, or through what is known as
present or absent treatment.

Thanking you for the privilege of making
this explanation, I am.

Very truly yours,
GEORGE Smaw Cook.

Christian Science Committee on Publica-

tion for the State of Illinois.
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Boiler Indicating System

An electrical indicating system similar
to the hotel and theatre carriage call device
is employed in the great power house of
the New York Edison Co., for indicating in
the boiler room at any moment the number of
boilers needed during the next 1§ minutes.
The system operator stamps the perforating
card with the hour and date and places the
card in the signaling machine, the corre-
sponding number instantly appears on the
board in the boiler room.

Clock That Winds Itself

The cut shows the interior mechanism of
a new kind of clock which winds itself by
means of two little electromagnets. The
clockwork is operated by a weight and this
weight is wound up at regular intervals by
the electromagnets. The method is exceed-
ingly simple. When it is time to wind, the
circuit carrying current from a battery to
the coils of the electromagnets is closed by

SELF-WINDING CLOCK MOVEMENT

" a simple means actuated by the clock work.

The electromagnets then begin to operate
like the magnets in ordinary induction coils
or in a telegraph sounder; drawing down
the armature and letting it go again auto-
matically. This movement of the armature
to and from the pole pieces of the electro-

magnets moves a lever which, by a system
of pawls and ratchets familiar to mechanics,
moves the winding mechanism. The cur-
rent is automatically shut off by the clock
when the proper amount of winding has
been done.

Wall Paper Trimmer

Development of a means for further in-
creasing the usefulness of wall paper trim-
mers has recently been successfully com-

WALL PAPER TRIMMER

pleted by the addition of a small electric
motor to drive a modified form of the hand
wall paper trimmer. The construction is
such that the operator has full control of the
machine, being able to start and stop in-
stantly, go slow or fast, and the only effort
required being a pressure of the foot.

It will be readily seen that this is a great
advantage over the old way of turning the
crank, as it gives the operator free use of
both hands. While the user can turn out
double the work in the same time with the
greatest ease, the cost for power is very small,
as the motor used is of only § horse power,
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Cooking on the Table

AWe hear a great deal nowadays about being
able to cook a breakfast on the dining room
table by the aid of electric cooking utensils.
Some few are inclined to think that this is
more or less playing at the game of house-

— —

l

of year, in 18% minutes, starting with the
stove cold. Tt will make two slices of toast
and fry an egg in 44 minutes from the time
the current is turned on. It may be operated
constantly for an hour at a cost of from three

n

AN APPETIZING BREAKFAST

keeping. But that it is not is evidenced by
the increasing number of electric breakfast
table utensils going into the homes.

Is the idea new to you? Have you ever
wished for a device to make cooking easier ?
Your grandmother was satisfied with a fire-
place; your mother was delighted with a
stove or range; you once thought a gas range
to be the acme of perfection. But perfection
is never reached and electricity is right now
working a change in household methods as
radical as did the cook stove and the gas
stove in their times.

For instance there is the electric stove and
toaster—a table outfit. Think of it! Your
optimistic dream is realized. It does any
kind of light cooking, toasting and chafing
dish work. It will actually boil a full quart
of cold water, from the hydrant at this time

to six cents, depending on the heat used and
the cost of current.

Toast is made in the little sliding grid.
On the top the coffee is made and the eggs
fried or any dish whatever kept constantly
warm on the table.

Do you enjoy a hot lunch after the
theater? Have your friends learned to ex-
pect something dainty from the chafing dish
when they call upon you? You and they
will enjoy these things if the smelly alcohol
lamp, which splashes over or goes out at
just the critical moment, is discarded and
its place taken by the electric stove which
can be used in such a variety of ways.

The following dishes are a few of the many
which can be prepared on this little table
stove without the necessity of starting up
the range.
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ELECTRIC STOVE AND TOASTER

Lyonnaise Potatoes
One tablespoonful of;butter,
One onion chopped fine,
Twelve cold

boiled pota-
toes, cut.into

dice,
Parsley,
pepper.
To the butter and
onion add the pota-
toes and stir quickly
for five minutes,
using the high heat,
taking care they do
not stick to the pan;
season with salt and

salt,

pepper, add chopped
parsley, drain and
serve.

Oyster Pan Toast
One dozen large oysters
One tablespoonful of butter
One cup oyster juice
Two slices toast.
Salt, pepper.

Melt the butter and as it creams add oysters
and juice. Season with salt and pepper.
Cover and cook two minutes. Serve on hot
toast, moistened with oyster juice. Use thin
slices of stale bread for the toast, toasting
it in the stove drawer.

Shrimp Wiggle
One cup shrimps
One cup canned peas
Four tablespoonfuls butter
One and one-half cups milk
Two tablespoonfuls flour
Salt, paprika.

Melt butter and add flour, with salt and
paprika, stirring constantly, then pour the
milk on gradually as soon as the sauce
thickens. Add the shrimps broken in pieces

IT 1S IDEAL FOR THE CHAFING DISH
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and 4the peas drained from their liquor.
(Golden Buck

Two cups grated cheese.

Salt, paprika.

One cup milk

One-quarter teaspoonful mustard.

Six squares buttered toast

Six poached eggs.

Boil the milk in a granite saucepan; add
the cheese, mustard, salt and paprika; stir
constantly until the cheese is melted. Have
the toast ready (made in the drawer) and
pour enough of the cheese over each piece
to coverit; place a carefully poached egg on
the top of each piece; dust lightly over with
pepper and salt and serve immediately.

English Monkey
One cup sotf bread
e O 2 crumbs
One cup milk

One cup grated

cheese

One tablespoonful

butter

Two eggs

Salt, paprika

Toast or saltines.

Make the toast in
the stove drawer
while you are pre-
paring the rest. Soak
bread crumbs in
milk; melt butter
and add cheese; when
cheese has melted
add soaked crumbs. Slightly beat the eggs
and add to the cheese mixture. Season,
cook three minutes and pour over toast.

[ - SUUEERETERE. -

OR FOR MAKING THE COFFEE




One Day in the Electric House

Jones was what you might
call well-to-do. He wasn't rich
by any means, but he owned
his home and took pride in it.
As a consequence he deter-
mined to make it up-to-date by
using electric current for house-
hold purposes wherever possi-
ble, especially as electricity was
no longer looked upon as a
luxury but a convenience which
was at the same time an econo-
my. It is needless to say that Mrs. Jones
was heartily in accord with his determina-
tion to ‘“modernize.”” When everything
was finally installed and the “push-the-
button” regime had begun, a typical
day in the Jones’ household was some-
thing as follows:

Jones wanted to get down to the office
early that morning so the electric alarm
clock ““got busy” at the specified time of
arising and kept going till Jones turned off
the switch. It was one of the first wintry
days of late fall, and as he hopped out of
bed he snapped the switch of the luminous
electric radiator which immediately gave out
a comforting heat by which to dress.

The household didn’t boast of an early
rising janitor and consequently the heating
plant in the basement was not up to working
pitch so early in the morning and the radiator
became almost a necessity to Jones. For
the same reason, real good, hot water for
shaving was not available at that early hour.
But this made no difference for attached to
the spigot in the bathroom was an instan-
taneous electric water heater. After the
shave he indulged in an electrical massage,
congratulating himself meanwhile that he
could indulge in this 25-cent luxury every
morning without raising his current bill more
than a few cents in a whole month.

Having shaved and dressed he repaired to
the dining room, without delay, for since the
advent of electricity it was not necessary to
rout the whole family out at an early hour
for a “‘regular” breakfast. On the dining
room table stood the coffee percolator, an
electric frying pan and a bread toaster, the
electrical connections already made to the
sockets of the electrolier above the table.
Snap, snap, snap—the three switches were

o
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A Delightful
Breakfast
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turned in a jiffy and the water
almost immediately began to
bubble in the percolator.

The cook had left some slices
of bread, a few strips of bacon
and a couple of eggs on the
table the night before and had
also ‘‘loaded” the percolator.
It was only a few minutes
before he had turned these
materials into an appetizing
breakfast. Did it taste good to
him? Of course it did. He made it him-
self, didn’t he?

Glancing up at the electric clock he saw
that he had plenty of time to ?make his
train, so he passed leisurely through the
hall, not forgetting to light his cigar at the
electric lighter which hung conveniently near
the door.

Only one incident occurred to mar his
“get-away.” He inadvertently stepped on
the electric burglar alarm matting without
first disconnecting the circuit for the day, and
set bells ringing in different parts of the
house. But as he said to himself, it was
time somebody else was up besides himself
anyway. .

Jones had no more than left the house
before Sarah the cook was busy in her elec-
trical domain. Sarah, by the way, had been
with the family ever since the electric
‘“fixings” as she called them, had been put
in, and in all that time there had been no
indications of an uprising. Her kitchen was
a model of simplicity, compactness and neat-
ness. There was the electric range with a
full complement of utensils from cereal
cooker to oven, each responsive to the turn
of a switch. In addition there were an
egg beater, meat chopper, coffee grinder,
potato parer, ice cream freezer, cream whip-
per and other “tools of the trade,” al
mounted on a circular table and arranged
to be driven by a single motor at a moment’s
notice. She also had an electric refrigerator
which would keep the meat and vegetables
cool and at the same time make 10 or 13
pounds of pure ice in a day for the family
consumption. o

In the meantime, Marie, the maid, who
was the only other servant, had been through
the downstairs rooms with the electric
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vacuum cleaner and the rugs and curtains
were clean and fresh as the day they were
bought.

After she had arisen, Mrs. Jones’ first
care was the baby’s bath, and she called
Marie over the house telephone to come and
prepare for this delightful function which

&  ToEEAL~.
This Delightful Function

took place beside the electric radiator in
a tub of electrically heated and sterilized
water.

- Breakfast over and the children off to
school, Mrs. Jones did some sewing which
to her seemed more of a diversion than real
work because the machine was operated
by a motor and there was no exhausting
pedaling to do.

Lunch was a function which the children
enjoyed, because mother always cooked it

o
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Marie Dried Her Hair With an Electric
Blower

for them herself, “Without fire,”” as they
expressed it.

In the afternoon Mrs. Jones was due to
appear at a reception. Marie shampooed

her hair and dried it with an electric blower,
which sent a blast of either hot or cold air
through the golden fluff. Then she per-
fumed it with an electrical atomizer, curled
it with the electric tongs and finally did some
expert work with the electric vibrator. An
electric hat cleaner renewed the latest mil-
linery creation and a vacuum brush removed
the last speck of dust from her gown.
During the afternoon there was little for
the two servants to do, as electricity had
done away with most of the cumbersome
tasks. The day before they had between
them done the laundry work, which couldn’t
be called much of a task because of the elec-
tric .washing machine and wringer and the
mangle which ironed most of the coarse work.

Between Them They Did the Laundry Work

But this afternoon they ironed out the fine
work with the electric iron to fill in the time.
Father and Mother were both going to the
theatre that evening, but this did not pre-
vent them from spending their usual half
hour with the children in the electric nursery
at the top of the house, where Willie ran his
electric trains and Elsie lighted up her doll
house with electricity, to her mother’s
never failing astonishment and delight.
After the theatre these two had a habit
of dining in Jones’ den instead of at a restau-
rant. He produced his electric chafing dish
and connected it by a cord and plug to the
sockets in the baseboard of the room. Then
he produced the elements for his Chef-d’-
ccuvre and chicken a la King on toast, the
latter made on his private electric toaster.
The coffee was made in his copper percolator.
When it was time to retire Mrs. Jones
turned the current into the electric heating
pad and slipped it into the baby’s bed, first
being careful to adjust the thermostat so that
the pad would develop a mild, even heat
all night long: and Jones set the burglar
alarm.
So ended the day in the electric house.




An Electrical Laboratory for Twenty-Five
Dollars

By DAVID P. MORRISON

PART II.

There is one other form of cell I shall
describe on account of its wide range of
use. This is the dry cell. A dry cell can be
made almost any size you desire, the voltage
remaining the same, however, but the capaci-
ty of the cell for producing current increasing
with increase of size. The dry cell is really
nothing more than a modified form of what
is termed a Leclanche, it being a liquid cell.
The elements of the Ieclanche cell are
zinc and carbon while the liquid is sal am-
moniac. To construct a dry cell that is
equivalent to a one-quart Leclanche you
will proceed as follows: Secure a piece of
sheet zinc say No. 22 gauge ahout 6% by 7
inches and a small piece about 2% by 24
inches. Form the large piece into a cylinder
seven inches long having first turned the
edges about } of an inch so that they may
be hooked together, forming a lap seam.
Pound this seam down by placing the cylin-
der on a rod of iron or piece of pipe. Next
mark out a circle two inches across, by means
of a compass on the smaller piece and cut it
out, this is to form the bottom. It might be
well for you to cut this a little larger and
trim it down to the size of the cylinder
afterwards. Now solder in the bottom and
also the seam which makes a water tight
cup. Next solder a piece of copper wire
to the upper edge of the cup which will form
the negative terminal of the cell. In solder-
ing the zinc you should use hydrochloric acid
as a flux, applying it to parts to be soldered

after they have been thoroughly cleansed.
After soldering, all parts should be thoroughly
washed to remove any trace of the acid as
it eats away the zinc.

The carbon element may be made from
a square or round piece of carbon eight
inches long and not more than three-
quarters of a square inch in cross section.
A bare copper wire may be wrapped
around the upper end of the carbon element
to serve as the positive terminal of cell.
This method of connecting the wire may be
improved upon in the following. way: File
the upper end of the carbon until it has the
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12. FILE THE END OF THE CARBON
THUS

FIG.

form shown in Fig. 12. Then wrap a thin
piece of pasteboard tightly around the body
of the carbon several times, allowing it to pro-
ject about an inch above the end just filed and
tie it firmly in place. Now take the end of
a piece of No. 16 copper wire and wind it
around the end of the carbon rod. Then
melt a small quantity of lead and pour it
into a mold formed by pasteboard. When
lead cools it will contract and grip the carbon
very firmly, thus making a good connection.
The cell is now ready for the electrolyte
which in this case will be in the form of a
paste.
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Two methods will be described for ma-
king the paste, and you can use either or both
just as you wish. First mix about one-half
pound of manganese dioxide and one halt
pound of powdered carbon or graphite;
after these dry powders are thoroughly mixed
then pour in a saturated solution of sal-
ammoniac and thoroughly mix, adding only
enough solution to make a paste about like
soft putty. The saturated solution is made
by dissolving the sal-ammoniac in water
until some of the sal-ammoniac remains in the
bottom of the vessel. Cut from a heavy piece
of cardboard a disk that will just fit into
the bottom of the zinc cup. Soak this disk
in hot paraffin and push it down against the
bottom of the cup., Now secure a piece of
pipe or round piece of wood about 1} inches
outside diameter and 12 inches long; stand
it up in the center of the cup, the end resting
squarely on the bottom of the cardboard.
Make a mixture of about ten ounces of
plaster of paris and one ounce of common

flour, or in this proportion, and add some,

of the saturated solution of sal-ammoniac
until the mixture can be easily poured. Now
hold the pipe or stick firmly against the
bottom of the cup with one hand and pour
in around it the plaster of paris mixture to
within about % inch of the top of the cup.
This mixture will harden quickly and you
can remove the pipe or piece of wood by
watching the mixture carefully and remov-
ing the core when the mixture will just hold
itself together. You must use some care in
doing this for if you wait too long the plaster
will be so hard you €annot remove the core.
If, on the other hand, you try to remove the
core too soon the plaster will not remain in
place at the side but run down into the
bottom of the cup. Let the plaster dry for
at least an hour, in order that it may thor-
oughly harden, before proceeding.

Place your carbon element in the center
of the opening in the plaster of Paris and
pack tightly around it the first mixture you
made, up to the same height as the plaster of
paris. You must be careful in packing the
putty in place not to force the carbon rod
out of the center of the opening or to break
it. A short piece of § inch iron rod will be
a greatThelp in tamping the putty down.
Tamp the putty slowly and evenly all around
the carbon rod and you will in that way pre-
vent breaking or moving it from place.
Your battery is now complete with the ex-
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ception of sealing it, which can be done by
melting some sealing wax or pitch and pour-
ing it into the top of the cup, filling the same
to its upper edge. -

Another method that is sometimes used
is as follows: Make a canvas bag of such
a size that when filled and placed in the zinc
cup there will be a space of something like
1 inch all around between bag and cup.
Place your carbon element inside of this bag
and pack in around it sufficient paste to fill
it up to a distance of six inches. The neck
of the bag should then be tightly tied around
the carbon rod. Care must be used in
tamping the paste into place to keep the car-
bon rod always in the center of the bag.

The paste used in filling this bag can be
made as follows or in this proportion.

Powdered graphite or carbon...5 parts
Powdered manganese dioxide ..5 parts

Sal-ammoniac ..........c....ln 1 part
Chloride zinc ................. 1 part
Glycerine ...........c.cccoaennn 1 part

Dissolve the sal-ammoniac and zinc chloride
in a little water and add the glycerine.
After having thoroughly mixed the carbon
and manganese add the above solution mak-
ing a paste like soft putty. If there is not
sufficient solution add a little water.

Place the filled bag into the zinc cup and
fill the surrounding space with the following
flour paste or in that proportion. Mix one
teaspoonful of flour,  oz. zinc chloride, %
oz. of glycerine, ¥ oz. of sal-ammoniac and
4 oz. of water. It might be well to bring
this mixture to a boil and avoid any lumpi-
ness. Pour this paste into the cup, keeping
the bag standing in a perfectly upright posi-
tion in the center until the paste has set,
filling it to within % inch of the top. Your
cell is now complete and may be sealed as
in the previous case.

HOW TO USE POWER FROM THE LIGHTING
CIRCUIT

The various cells described will be useful
in supplying limited amounts of electrical
current but where the demand is rather large
you must resort to some other source of sup-
ply. If you have the good fortune to have
at your disposal a power or lighting cir-
cuit from which you can obtain electrical
current you will no longer be limited in your
experiments for want of sufficient supply.
This supply may be either alternating or
direct current. “The difference between the
two was explained in first article of this
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series. If it is direct current the pressure
between the wires will usually be 110 or 220
volts. This pressure will be, in the majority
of cases, entirely too high for your use and
means must be provided for reducing it to
the desired value. As an example, suppose
you want to operate a 10 volt lamp and it
takes a current of 4 ampere when this voltage
is impressed. If the voltage of the circuit
to which you want to connect your lamp
is say rro volts, then some device must be
connected in circuit so as to adjust the voltage
upon the lamp to the proper value. Such
a device is called a rheostat. Since there is
to be only ten volts impressed upon the lamp
and there is a total of 110 volts available
there must be 100 volts pressure between
the terminals of the rheostat, it being in
series with lamp. The rheostat will carry the
same current as the lamp which in this case
is 4 ampere. By applying Ohm’s Law to
that part of the circuit corresponding to the
rheostat you can determine the value of the
resistance that must be in the rheostat to
meet the above requirements.
Pressure
Resistance =
Current
100
200 =—-

Hence there must be a resistance of 200 ohms
in the rheostat. In a similar manner the
resistance of any rheostat can be determined
if the current it is to carry and the difference
in pressure that is to exist between its ter-
minals are known. The construction of the
rheostat will be taken up shortly.

When the source of supply is alternating
current you can still use a rheostat in series
with the apparatus that you desire to pass
a current through; but in this case you can-
not use Ohm’s Law to calculate the re-
sistance of the rheostat as it holds for direct
current only. You will have to determine
the value of the resistance by experiment, as
the quantities involved in calculating its
value are too numerous and complicated to
allow an explanation at the present time.

The majority of your experiments will re-
quire a direct current and if you have only
alternating current available some means
must be provided for changing it to direct
current. There are a number of means that
may be employed in accomplishing this. An
alternating current motor may be driven by
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the alternating current and either belted or
direct connected to a direct current genera-
tor or dynamo. Direct current can then be
drawn from this generator of any desired
value up to the ultimate capacity of the gen-
erator or motor. Such an arrangement is
called a motor-generator set. When the
two machines are combined and constructed
as a single machine it is called a rotary con-
verter. Such a machine may be used in
changing direct current to alternating cur-
rent, but it is usually beyond the scope of
the amateur to build one. Likewise with
the mercury arc rectifier which has been
developed within the last few years. It ful-
fills the above requirement very well and at
a high efficiency, but it is out of the question
for you to try to construct one. So you must
resort to some form of electrolytic rectifier.

ELECTROLYTIC RECTIFIER

The efficiency of the electrolytic rectifier
is low at best compared to that of the motor-
generator, rotary converter and mercury arc
rectifier, but the simplicity of its construc-
tion leads to the selection of this particular
type to be described in this article.

The action of the rectifier in the electrical
circuit is the same as that of a check valve
in a water pipe. It will allow the passage
of current in one direction without offering
very much resistance; but will offer a great
resistance where the current tends to flow in
the opposite direction. This being the case
one-half of the loops shown in Fig. 5 (Part
I) will be reduced to practically nothing on
account of the resistance of the rectifier.
With such a device the current will flow in

CURRENT WOULD FLOW ONLY
HALF THE TIME

FIG. I3

the circuit only half the time and would be
represented by curve shown in Fig. 13.
This would be an undesirable condition to
have; but fortunately it can be overcome by
making use of four valves and arranging
them as shown in Fig. 14.

The small arrow in each circle indicates
the direction in which the current will meet
with least resistance in passing through that
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particular valve or cell. If there is an alter-
nating pressure applied to the terminals
marked (A C) it will tend to produce an
alternating current through the circuit com-
posed of four cells. Suppose the pressure
is acting toward the right in the upper wire
of (A C). The greater portion of the cur-
rent will flow through the circuit of least re-
sistance, which in this case is through cell

T ®
= i

FIG. 14. RECTIFIER ARRANGED WITH FOUR
VALVES

x

(1) to (D C) and through cell (4) back to the
lower wire of (A C). Next suppose the pres-
sure is acting towards the right in lower
wire of (A C). Then the greater portion of
the current will fiow through cell (2), to (D
C) and through cell (3) back to the upper
side of (A C). In both cases the current in
flowing through the (D C) leads in the same
direction. This current is constant in direc-
tion but not constant in value. It is really
an alternating current with one-half of the
loops reversed in direction giving a pul-
sating current as shown in Fig. 4, (Part I).
It can be used in charging storage batteries
and in practically every case where a per-
fectly steady current is not required.
Each of the cells consists of an aluminium
plate and a conducting plate, such as carbon,
lead, iron, etc., or any metal that is not acted
upon by the solution into which they are
immersed. The solution that the plates are
immersed in is called the electrolyte. This
electrolyte is capable of acting upon the
aluminium in a very peculiar manner, when
a current is passed through the cell from an
external source. When the current flows
from the conducting plate to the aluminium
there is very little resistance offered to its
passage through the cell; the only resistance
being that of the electrolyte. If, however,

an attempt is made to send the current.

through the cell in such a direction that it
must flow from the aluminium plate to the
conducting plate, there will be a great re-
sistance offered by the cell to its passage and
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practically no current will flow in the cir-
cuit. This action is accounted for by the
fact that a very thin coating of oxide forms
on the surface of the aluminium plate. Cells
possessing this property are called asym-
metric cells.
The following instructions show how to
, construct an electrolytic rectifier that will
deliver a direct current of three to six
amperes at a pressure of 15 to 25 volts. The
alternating pressure need never be more than
30 volts, hence means must be provided for
reducing line voltage to desired value. In
this case you can use either a rheostat or a
transformer in regulating the voltage im-
pressed upon the alternating current (A C)
terminals of the rectifier. The transformer
is much more efficient than the rheostat and
its construction and operation will be taken

FIG.15. RECTIFIER ARRANGED WITH THREE
VALVES

up shortly. The number of separate cells
required to complete the rectifier as shown
in Fig. 14 is four. This arrangement would
require four containing vessels which can be
reduced to three, however, by arrangement
shown in Fig. 15. The middle jar in this
case contains really two cells. The path of
the least resistance to current flow is in-
dicated by the arrows.
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FIG. 16. IDIMENSIONS OF CARBON AND
ALUMINUM PLATES

You will want three jars of approximately
the following dimensions,” 6 by 4% by 3
inches. If you can not secure jars of this
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kind three ordinary battery jars, such as are
used for the “crow foot” battery will serve
very well.

Cut out of some } inch sheet aluminium
four pieces of dimensions given in Fig. 16
(A). The material to be used as the con-
ducting plate in this case will be carbon.
The carbon plates should be cut from some
% inch carbon which can be done by means
of a hack saw. There should be two pieces
corresponding to dimensions of (B) and one
piece corresponding to dimensions (C). The
two smaller pieces are to be used in the out-
side cells while the larger one is for the center
cell. Both the aluminium and carbon plates
should have holes in their upper ends to be
used in fastening binding posts to them by
means of screws. After the binding posts
are fastened, dip the upper end of all plates
in melted paraffin, which will prevent the
salts from creeping. It might be well to
dip the upper edge of the jars in the paraffin.

The top of each cell can be cut from some
% inch seasoned wood and should be of such
a size as practically to cover the top of the
jar as it will prevent impurities falling into
the cell and the solution from evaporating.
Openings should be cut in each top to allow
the upper ends of the aluminium and carbon
plates to project through. These openings
should be such a distance apart that the two
elements when fastened in them will be
parallel and % an inch apart.

The efficiency of the electrolytic rectifier de-
creases very rapidly as the temperature rises.
Since there will be quite a temperature rise
if the rectifier is used for any length of time,
means must be provided for keeping its
temperature as low as possible. This can
be accomplished by passing cold water
through some glass tubing placed in the
electrolyte. Secure
some § inch glass tubing
and bend it into the
. form shown in Fig. 17.
Place two of these
worms in each cell and
connect them all in
series by means of a
short piece of rubber
tubing. The rubber
tubing must be secure-
ly wired to the ends
of the glass tubing. Arrange connections
so that cold water will first enter the middle
cell since this cell will carry double current.

FIG. I7. GLASS
TUBE COOLER
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The electrolyte to be used is acidulated
sodium phosphate. A saturated solution of
the phosphate is prepared and the jars filled,
with plates and cooling worms in place, to
within one inch of the top. The rectifier
cannot be started however until some means

» is provided for adjusting the alternating cur-
rent voltage, to be impressed upon its ter-
minals. Assuming we have such a device
and the (A. C.) voltage can be maintained
at a value of 30 volts, add sulphuric acid to
each cell until the ammeter in the direct
current circuit reads five amperes on full
load. (An ammeter will be described later.)
Acid should be added to each cell in propor-
tion to the amount of sodium phosphate solu-
tion it contains. The rectifier will operate
much better if it is allowed to run under
full load for two or three hours as the

aluminium. plates have to be formed.

[{Nore: Part III will take up’ ue construction of
an alternating current transforcie..]

Electric Mouse Trap
I believe the readers of the Junior Section
will be interested to know how I constructed
an electrical mouse trap. The store where
I worked was over-run with the little pests
and I have been able to get rid of them by
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ELECTRIC MOUSE TRAP

using the trap described in the following
paragraphs.

I took a piece of board about five inches
square and one inch thick and upon the
upper surface fastened a spiral of uninsu-
lated copper wire, No. 18, making the spiral
about four inches in diameter and the turns
of wire about } inch apart.

I also have a one-half inch spark coil such
as is used in wireless telegraphy, and which
as you know gives a very high voltage across
the secondary. One of the secondary ter-
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minals of this coil I connected with the wire
spiral. The other I connected to a wire (A)
which was bent up and over in a curve so
that its point came down in the center of the
spiral but not touching the latter and ending
about one-half an inch above the board.
A similar bend of wire (B) was also mounted
on the board and terminated in a little loop
surrounding the end of (A) as shown in the
cut. On the end of (A) I stuck a piece of
bacon.

The wire (B) was connected through the
battery to one of the primary terminals of
the spark coil. The other primary terminal
was connected to (A).

Now the mouse comes along to eat the
bacon. To do this he must necessarily
stand on some of the wires of the spiral.
As he nibbles at the bacon he moves it
around till the loop of (B) touches (A).
This closes the primary circuit of the spark
coil as you will see. Then a high voltage is
developed across the secondary terminals.
Of these secondary terminals the mouse has
one (A), in his mouth and is standing on the
other [the spiral]; the result is a dead mouse.

—Elmer Rhynerson.

A “Fool Proof” Alarm Clock

The “quad” chief in one of the large
telegraph offices sends in this suggestion for
an electric alarm clock, which has solved
the “getting-up’’ problem for him for many
years. He says that it has never failed to
work and is “fool proof.”

He made a neat box to hold the cell or
two of dry battery required. On the up-
right board is mounted the electric bell, also
a hook shown in detail in the diagram. To
the back of the clock are screwed two pieces
of metal separated by a strip of mica insula-
tion, with a large hole to fit over the hook as
shown. When the clock is set on the box
with the metal strips over the hook the front
metal strip touches the hook and the back
one touches a spring fastened to the upright
board. From the spring a wire runs to one
terminal of the bell; from the other terminal
of the bell a wire runs to one side of the
battery. From the other side of the battery
a wire runs to the hook. The only break in
the circuit, therefore, is the mica insulation
between the strips.

To complete this break and cause the
bell to ring at any desired time a brass strip
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A “FOOL PROOF”’ ALARM CLOCK

is mounted on the alarm shaft of the clock
and when this shaft begins to turn at the
predetermined time this brass strip turns
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Battery

Battery Box

ELECTRICAL CONNECTIONS OF THE ALARM
CLOCK

and its edge rubs across the edges of the two
metal strips before mentioned and the cir-
cuit is completed, ringing the bell.
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A Simple Wireless Telephone Set—

Inductive System
By A. B. COLE

Many experimenters have their own wire-
less telegraph stations, but comparatively
few have constructed wireless telephone ap-
paratus. The purpose of the present article
is to show how to build a simple wireless
telephone set at small expense.

Now if the secondary coil is moved away
from the primary, still keeping the planes of
the coils parallel, or nearly so, electromotive
forces will still be induced in the secondary
coil, but will become weaker as the distance
between the coils is increased.

The primary and se-

Froden T condary rof the induction

J 8 £+ coil are replaced, in the

A 3 wireless telephone outfit,

° a/ P by two coils of wire six feet

| et D'square in diameter, one of these

. J ‘ coils corresponding to the
Wll"e -— R vj_ 0

cort FISURE 2 primary, and the other cor-

1 cam— responding to the secondary

The outfit is of the “in-
ductive” type, that is,

speech is transmitted from
one station to another by
means of the electro-mag-
netic action of one coil,
carrying current, upon an-
other coil. One way of
explaining the principle
underlying the operation
of the set is as follows—
if we have two coils of wire,
one of which is carrying alternating or inter-
rupted direct current, an electromotive force
will be set up in the other coil if the planes
of the coils are nearly parallel. The in-
duction or spark coil is a familiar example
illustrating this principle. The primary coil
is carrying interrupted direct current, and
the electromotive force induced in the sec-
ondary coil produces the spark at the ter-
minals of this coil.

@ ©
¢
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of the induction coil. The wire used [is
No. 18 single cotton covered copper mag-
net wire, of which four pounds are required
for each coil. Each coil has forty-three
convolutions. The wire is wound on wooden
frames constructed as shown in Fig. 1.
Each frame is made from two wood strips,
6 feet by 14 inch by 4 inch. A slot D),
one inch square is cut in each end of each
strip to hold the wire. A slot (©), § inch
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deep by % inch wide is cut in each strip,
so that the strips may be fitted together.
One end of each coil terminates at a binding
post (A), and the other end terminates at a
binding post (B), both of which are mounted
on one of the strips of each frame.

The connections for the two coils are
shown in Fig. 2, where (A) and (B) repre-
sent the same binding posts as in Fig. 1, and
(I) represents the coils of wire. (T) is a
telephone transmitter, of the type known as
“long distance,” or “solid back.” This is
a standard transmitter, and may be pur-
chased from any electrical supply house.
(E) is a battery of eight or 10 good dry cells,
or five storage cells; (F) is a telephone in-
duction coil, supplied by any electrical sup-
ply house under the name of a “750 ohm
telephone induction coil”; (G) is a telephone
receiver having a resistance of about 1000
ohms, and must be wound with copper wire
to obtain satisfactory results. A pair of
good 500 ohm wireless receivers serves the
purpose very well. (P) is a push button,
known as a “double contact” push. The
spring of this push button is normally in
contact with an upper contact point, but
when the button is pressed, contact with this
point is broken, and connection is made with
a lower contact.

The transmitter, push button and batteries
may be mounted on a box or in any way
which the user may desire. A good way to
do this is to mount the transmitter and button
on a wood box, which is fastened to the
frame of its coil, and to have the batteries
on the floor or in a separate case, connected
to the transmitter and coil by means of flex-
ible lamp cord. . E

From Fig. 2 it will be seen that when the
button is pressed at one station, the receiv-
ing induction coil is disconnected from the
coil (I) and the transmitter and batteries are
connected. The operator may now speak
into the transmitter, and speech will be re-
produced in the telephone receivers at the
other station. When the operator finishes
speaking he removes his finger from the push
button, and the other operator presses the
button at his end, which connects his trans-
mitter in circuit.

The double contact push button is of con-
siderable value here, as the transmitter can
be connected in circuit only when the button
is depressed, which condition eliminates
heating the transmitter, as is often the case
when the operator for some reason or other
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forgets to disconnect his transmitter when he
has finished speaking. This push button
also serves to keep the receiving instruments
in circuit and ready for use when the trans-
mitting instruments are out of circuit.

It will be found that the best results are
obtained, over a distance of from ten to fifteen
feet when the planes of the coils are nearly
parallel, and when conversation is carried
on over greater distances than this the planes
of the coils should be turned slightly from
the parallel position.

Conversation can be carried on between
two or more stations up to distances of from
forty to fifty feet, using the set desciibed
above, without any ground wire or any con-
nection whatever between the stations, and
if a few walls of the building or other ob-
structions are between the stations they make
little dif.erence in the operation of the set.

By increasing the diameter of the coils
(IT), the distance over which the set will
operate will be increased, and increasing the
amount of wire on the coils also serves the
same purpose.

Such an equipment as the one described
above has value mostly as an interesting ex-
periment.

Inter-mountain Wireless Association

The Inter-mountain Wireless Association
was organized October 22 by D. R. Adams
and Mr. Ritchie at the home of the former
in Salt Lake City, Utah. The object of
the association is to further the arts of wire-
less telegraphy and telephony in the Inter-
mountain region. A constitution and by-
laws have been adopted and the following
officers elected: President, E. L. Bourne of
the Nat. Guard Signal Corps; secretary,
D. McNichol; treasurer, J. G. McCul-
lom. All persons living in the Inter-moun-
tain states are cordially invited to join, and
may do so by communicating with D. R.
Adams, 219-5 East St., Salt Lake City.

A part of the equipment of the new $3,-
000,000 police headquarters in New York is
to be a wireless telegraphy outfit operated
from the dome. It is expected that branch
stations will be established in outlying dis-
tricts of the city and in other counties, so
that if wires fail, communication may be
maintained.




What One Can Do Others Can Do

To the Members of P. E. W. C.:

I enclose a photo of my wireless station.
While I realize that there are hundreds of
stations that are more complete, still there
are numbers of them not so large and power-
ful, and this photo and description might be
of interest and encouragement to others who
are laboriously traveling the same road.

I began this station eight months ago and
have made each instrument, in both trans-
mitting and receiving, at least three times,

meter registers as high as 6o amperes; kick-
ing coil varies from five to 40 amperes, with
eight steps of five amperes each. This coil
gave a great deal of trouble and was simply
a matter of “cut and try” of about 14
times.

The transformer is in the large zinc lined
case that just extends above the table, and
is immersed in oil. It weighs complete,
with case and 35 gallons of oil, 400 pounds.
Primary is No. 4 D. C. C. wire, 200 feet.

AN AMATEUR STATION VALUED AT $1,000

each time making decided improvements.
I never saw a wireless station, and at the
time I started I knew absolutely nothing
about wireless. All the knowledge I have
was procured from Popular Electricity,
Modern Electrics and Electrician and Me-
chanic. 1 also received valuable assistance
from The Wireless Equipment Co. of West
Arlington, Md.

My source of power is the commercial cur-
rent—r110 volts, 6o cycles a. c. On the
right of the photo you see the switchboard
which contains cut-out, fuse block, am-
meter and variable “kicking coil.” Am-

Secondary is 5o miles No. 32 D. C. C. wound
in 60 sections, 10 inches in diameter and }
inch thick.

I use either of two condensers, glass plates
12 by 14, two thicknesses, connected series-
multiple; or 12 one gallon leyden jars con-
nected the same way. Notice the two glass
tubes which bring the secondary terminals
out of the transformer.

The helix is 12 inches in diameter and 15
inches high and is wound with No. oooco
solid copper with 1% inch centers on turns.
The spark gap is inside the helix and has
zinc tips one inch long and # inch in diameter.
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On the left is the D. P. D. T. switch,
ground switch, and hot-wire ammeter. The
ground goes straight down from the switch-
board and is soldered to the water pipe (No.
20 fiber covered wire). Aerial leads through
brick wall in hard rubber tube, two feet long
and % inch thick lined with porcelain. Hot
wire ammeter registers 25 milliamperes
when sending and is made of No. 36 copper
wire. Total capacity 30 milliamperes.

Transformer has a capacity of 4% to 5
K. W. In transmitting I use a one-inch
spark gap and the spark is one inch thick.
By means of the variable kicking coil and
adjustable condensers and spark gap I can
transmit from 1oo to 1000 miles with cor-
responding current consumption.

The receiving station consists of two sets
of phones, each set wound to 3000 ohms and
when connected in series makes 6ooo ohms
resistance, double slide tuning coil, silicon
detector, variable and fixed condenser.
Fixed condenser is concealed in base of coil;
variable condenser is shunted across ground
and aerial.

With this set I have received from San
Juan, Porto Rico—a distance of 1800 miles,
and it is easy to “listen in” when Key West,
Fla., is talking to Galveston, Texas. Chi-
cago and Cleveland are also easily heard.
I was very much interested when I, at 8:30
received a message from a vessel off the
Atlantic coast giving the time, 9:30. I got
it an hour before it was sent, but of course.
they had eastern time and I central.

All of my instruments are made of black
walnut and by me, with the valuable assist-
ance of my very dear friend, Thomas Daly.
The only things not homemade are am-
meter, detector and phones.

1 value my station at $1000. Receiving
distance 2000 miles; sending distance 1ooo.
I have used my transmitter very little be-
cause I did not want to “butt in”’ and pos-
sibly create confusion.

Will some one be kind enough to furnish
me with a complete list of government, com-
mercial and experimental stations with their
power and call letters. In exchange I will
be only too glad to furnish any one the bene-
fit of my experiments, gratis.

My aerial is composed of 4 wires 200 feet
long. so feet high at one end and 125 feet
at the other.

The photo only shows a part of my experi-
mental apparatus. On the same table, to
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the left, I have an open-core transformer,
with 25 miles of No. 32 D. C. C. wire also
in oil. This operates a very large Tesla
coil, also in oil, which in turn lights an 8-
inch X-ray tube. And in addition it excites
a smaller Tesla coil, not in oil, with which I
am able to perform all of Tesla’s experi-
ments. These two Tesla coils are con-
trollel by a common condenser. All of
these instruments, as well as the wireless,
are regulated by the kicking coil and each
set is thrown in or out by the D. P. D. T.
switch which is directly above the am-
meter. E. F. Waits.

Corinth, Miss.

[By sending 10 cents to the Government
Printing Office, Washington, D. C., you may
obtain a copy of the pamphlet “Wireless
Telegraph Stations of the World”, which
gives the names and locations of the import-
ant commercial and government stations,
their capacities, call letters, etc.—EDITORIAL
NoTE ]

WIRELESS QUERIES

Answered by A. B. Cole

Wave Length of Tuning Coil

Questions.—My tuning coil has 75 turns of wire
and 16 inches to the turn, the wire is No. 18 double
cotton covered. (A) How many meters wave
length would the tuning coil respond to? (B) How
many meters would the same coil respond to with
enameled wire about the size of No. 20 cotton cov-
ered?—F. R., Arkansas City, Kan.

Answers—(A) Your tuning coil will re-
spond to a wave length of about 8oo meters,
if you use an aerial so feet long, and to a
correspondingly greater wave length if a
longer aerial is used.

(B) If the coil is wound with No. 20
enameled wire, it will respond to a wave
length of about 1200 meters with the above
aerial.

Condenser for Receiving Circuit

Questions.—(A) Would a condenser consisting of
six glass plates 4 by 15 inches and tinfoil pasted
on with a margin one-half inch all round and a
terminal one inch long be suitable for receiving,
the set being set in a box with melted paraffin
poured in? (B) Is brass wire more suitable than
copper for sending helix?—1I. G., Brooklyn, N. Y.

Answers—(A) Yes, but would advise
you to use at least four more plates, to in-
sure best results.

(B) No, except that it is more springy,
and therefore better mechanically.
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Tuning Coil; Condenser Capacity

Questions.—(A) What are the proper dimensions
for a tuning coil and how is the wave length com-
puted? (B) What is the capacity in meters wave
length of a tuning coil three inches by 13 inches
with 350 turns of No. 24 D. C. C. wire? (C) How
is the capacity of a condenser determined, in micro-
farads? Give formula with glass and paraffine as
dielectrics.—R. L., Be .loit, Ohio.

(A)  Diameter, two inches, length, 10
inches. The most reliable method we know
of computing the wave length to which a
coil will respond is to set up the proper in-
struments in connection with it, and receive
signals from a station emitting a known
wave length. Observe the part of the coil
in use under such condition, and compute
the maximum wave length to which the
coil will respond by comparing the length
in use to the total length of the coil. The
method of multiplying the length of wire on
the coil by four is far from accurate, as the
wave length depends not only on the length
of wire, but also on the insulation, the diam-
eter of the coil, and the core.

(B) About 3000 meters if used in con-
nection with an aerial go feet long.

(C) The capacity of a condenser is deter-
mined by more or less complicated labora-
tory methods by comparison with a con-
denser of known capacity. There is no re-
liable formula involving glass and paraffine
dielectrics, as the composition of these ma-
terials varies greatly.

Long Distance Receiving and Transmitting

Questions.—(A) What instruments will be needed
to receive 2,500 miles? (B) How far will a two
K. W. transformer send? A three K. W.?

Answers.—(A) To receive 2, 500 miles will
require the best of apparatus, this should
include receiving transformer, two slide
condensers, one stationary condenser, a
good detector and a pair of 1,500- or 2,000~
ohm receivers used in connection with a
clear r25-foot aerial.

(B) The distance covered by a two or
three K. W. transformer would depend so
much upon all other conditions, that it
would be impossible to give a reasonable
answer to this question. One K. W. sets
have been heard at a distance over 1,000
miles at night. This of course is done
under the best of conditions. A good three
K. W. set working under fair conditions at
night could be relied upon to cover from
300 to 400 miles.

Marconi Receiving Set

Questions.—(A) I have a relay wound for 33
ohms; could I use it on a wireless call system ? (B)
Could a tuning coil be used on a Marconi receiving
set? (C) Please give diagram for Marconi re-
ceiving set, consisting of a relay, batteries, coherer
and decoherer, sounder, rheostat and choke coil,
—S. W., Indianapolis, Ind.
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CONNECTIONS OF MARCONI RECEIVING SET

Answers.—(A) Yes.
(B) Yes, and to advantage.
(C) See diagram.

Wireless Telephone; Pan Cake Tuner

Questions.—(A) Can the lighting current (110
volts A. C.) be used to feed an arc for producing
a wave train for wireless telephony? (B) Can the
ordinary aerials be used? (C) Must one electrode
be water cooled? (D) What type of detector
should be used? (E) Is there any special method
for wiring the receiving circuit? (F) Explain the
pan cake type of tuner.—F. E. H., Ottawa, Ont

Answers.—(A) No.

(B) Yes.

(C) Not necessarily, but preferably,

(D) Any detector used for wireless tele-
graphy will do. The mineral type, such as
perikon, give good results.

(E) Same as for wireless telegraphy.

(F) Pan cake tuner consists of two flat
spirals of insulated copper ribbon, having
variable contacts so that a greater or less
number of turns may be used. The two
spirals, or “pan cakes,” may also be moved
with respect to each other, thus forming
essentially a variable coupling tuning coil.

¥
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Connections of Receiving Station

Question.—I1 have the following equipment: 88-
foot antenna, 53 feet high, 42 feet lowest point;
3 wires No. 18 bare copper; loose coupled receiving
transformer; potentiometer; tinfoil condenser;
silicon and perikon detectors; 1500-ohm receiver;
I cannot make the apparatus work. Will you
kindly give me a plan showing how to connect
the instruments. What improvement could I
make in this equipment ?>—O. 1., Attleboro, Mass.

Answer.—See diagram below for connect-
ing the instruments. The equipment con-

rsecondory R
Pote |h tiometer

Battery

Tel. Receivers
CONNECTIONS OF RECEIVING STATION

sists of the proper apparatus to insure good
results, but as you do not state the make,
or construction of the apparatus we cannot
tell whether your trouble is that you are
not sufficiently familiar with the use of the
equipment or whether the apparatus itself
is at fault. We suggest that you read the
article entitled “A Variable Coupling Tun-
ing Coil,” in the January number, for the
proper design and operation of your tuner.

One-Sixteenth Inch Spark Coil

Question.—Give dimensions of core for 1-16-inch
jump spark coil, also size and amount of wire for
primary and secondary winding.—E. S., Wilson,
N.Y.

Answer.—Core—s5 inches long, £ inch
diameter. Primary—Two layers of No.
20 single cotton covered copper wire.
Secondary—Omne ounce No. 36 single cotton
covered copper wire.

U. S. A. Field Service Outfit

Question.—Please give diagram showing how
the U. S. A. Signal Service sets are connected for
use in field work.—C. G., Seattle, Wash.

Answer—The U. S. A. Signal Corps uses
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DIAGRAM OF FIELD SERVICE OUTFIT

several systems in field work, and the dia-
gram above shows one of the latest types,
using the perikon detector.

Sending and Receiving Connections

Questions.—(A) Please give diagram of receiving
set connections for a loop aerial. My set contains
a 75-ohm receiver, two slide tuning coil, perikon
detector and variable condenser. (B) Please give
diagram for sending, using same aerial.—D. J. B,
Brooklyn, N. Y.

Answers.—See diagrams A and B.
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Readers of Popular Electricity are invited to make use of this department. State

your questions as clearly and concisely as possible.

No consideration will be given

to communications which do not contain the full name and address of the writer

Three Phase System

Question.—Please explain the three-phase sys-
tem, giving diagram of alternator winding, and also
the principle of the operation of the induction
motor,—E. P., South Bend, Indiana.

Answer.—In direct current systems the flow
of current is in one direction and may be rep-
resented by a horizontal straight line. In
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FIG. I

alternating current systems the direction of
the flow is continually changing. The gen-
erating apparatus is called an alternator,
and for three-phase systems is wound with
three distinct coils on the same armature,
and located 120 degrees from each other.
This armature will generate three equal E.

A B c

FIG. 2

M. F.’s differing in phase by 120 degrees.
Fig. 1 shows the field poles of an alternator
laid out, for illustration, in a straight line.
The field poles are excited by an independent

In Fig. 1, the curved lines (K. K. K.) in-
dicate the direction of the lines of force from
pole to pole. Consider one coil moving in
front of the pole pieces. The E. M. F. may
be represented by the curved line (M).
With the coil in the position (A), the lines of
force are threading their way through it in
one direction as indicated by the arrow
heads. As the coil moves, the E. M. F.
rises to a point (T), then, as the coil ap-
proaches the pole (S), drops to zero and takes

a negative direction, the lines of force now
flowing through the coil in a direction oppo-
site their movement when the coil was at
(A). Proceeding from the south pole to the
north pole the line (O C E) Fig 1 indicates
the values and direction of the . M. F.
A three-phase circuit may be represented by
Fig. 2, three alternating currents, one for
each armature coil being shown by curves
(A), (B) and (C). On a bipolar machine,
single phase, one coil, one revolution, 360°
completes a cycle. On a multipolar, each
coil passes through a cycle by passing a pair
of poles. A cycle is one complete set of
values, + and — through which an electro-
motive force or current passes, as repre-

direct-current machine called an exciter. + sented in Fig. 2.
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The frequency is the number of cycles passed
through in a second. The period is the time
of one cycle. The number of alternations
is twice the frequency. If (P) is the number
of pairs of poles on an alternator, (N) the
revolutions per second of the armature, and
(F) the frequency of the E. M. F., then

F=P XN.

Fig. 3 shows the arrangement of the wind-
ings on an alternator of a three-phase sys-
tem. Note that one end of each coil is con-
nected to a slip ring and the other end goes
to a common connection (X). This ma-
chine is Y wound. From each slip ring is
brought out a wire, three in all, called
phases (A), (B) and (C). Between any two
phases the voltage is the same, and with a
balanced system each wire in turn acts as
a return or sort of neutral.

Fig. 4 represents, in general, the arrange-
ment of an alternating three-phase system
supplied by a high voltage alternator, trans-
formers being used to step down to lights and
motors. The transformers are delta con-
nected, and with this arrangement the loads
on the three branches should be balanced.

A synchronous motor is almost identical
in construction with a corresponding alter-
nator, consisting of a field and armature,
either of which may revolve. Such motors
have separately excited fields.

To understand the action of an induction
motor, suppose a direct current motor arma-
ture with current sent through it. With an
excited field the armature will turn. Now
suppose the brushes removed and the ends
of the armature coils connected to a com-
mon copper ring. Next, revolve the field
around the armature instead of allowing it
to remain stationary. The lines of force
must then revolve and set up an E. M. F.
in the armature conductors. With these con-

ductors short circuited, currents are set up
in them and these currents react on the field
and produce a drag on the armature. This
revolving field pulls the armature with it.
The field may be revolved by mechanical
means, or the magnetic poles are so con-
nected as to continually shift the field around
the armature.
In a three-phase system
P=193XEXIXP.PF.
in which P = total power delivered,
E =E. M. F. between each pair of
mains,
I = current in each main, and
P. F. = power factor.

D. C. Machines in Parallel

Question.—Will you tell me how to connect a 20
K. W. and a 73 K. W. direct current generator of
110 volts in multiple? The machines are driven
by separate engines.—H. E. W., Indianapolis, Ind.

Answer.—Connect the positive lead of
each generator to a common positive bus-
bar, and make a similar connection of the
negative leads to a negative bus-bar. Each
generator must have a switch and fuses in
the leads. Now if one generator is running
and it is desired to throw in the other, first
with the generator switch open bring the
second generator up to the voltage of the
other generator, then throw in the switch.
The second generator will then take its share
of the load. If your machines are shunt
generators their parallel operation is an easy
matter, the connections being made as above
stated and the voitage being controlled by a
field rheostat. If your machines are com-
pound wound, connect the positive brush of
one to the positive brush of the other by a
cable of the same size as the mains, this being
the equalizer. Other connections are as
made for shunt dynamos in parallel.
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Moving Picture Arc Lamp Current from Two
Sources

Question—Will you explain how I can use r1o
volt alternating current, and also 500 volt direct cur-
rent on the same arc lamp (moving picture) by
using some sort of a double-throw switch; both
connections to be made to provide for any emer-
gency, or a breakdown of one source of supply ?—
C. D. P., Wichita, Kas.

Answer—The diagram shows how con-
nections may be made in the cut-out cabinet
of the lamp booth. By the arrangement of
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CONNECTIONS FOR MOVING PICTURE ARC

the double-throw switch, (A), it is impossible
to throw but one kind of current on the
lamp at one time. Switches (B) and (C)
are so arranged as to cut the current off the
transformer or rheostat without going to the
building service switches. It will be neces-
sary to buy or have made a 500 volt rheostat
for your lamp. Regarding the A. C. side see
the article on “ Current Economy for Moving
Picture Arcs” in the September, 1909, isste.

Voltage Drop; Electroplating

Questions.—(A) Please state the distribution of
the drop in a 110-volt circuit with two eight candle-
power, 110-volt lamps connected in seiies. (B)
Please give a good solution for copper plating, with
voltage and current required.—L. L. K., Theresa,
N. Y.

Answers.—(A) The lamps weould divide
the voltage between them, each taking 5g
volts.

(B) The subject of “Flectroplating” is
thoroughly discussed in an article which ap-
peared in the June and July, 19og, issues,
and which will give you the information.

Rectifier; Arc Lamp Current; Dry Batteries;
Bell-Ringing Transformers

Questions.—(A) How can I change 2, 3, 5 and
10 volts A. C. to direct current? (B) Do open
and enclosed street arc lamps operate on direct or
alternating current? (C) How many volts do
“flaming arc”’ lamps take? (D) Do flaming arc
lamps operate on alternating or direct current?
(E) Which is the positive pole of a dry battery,
the zinc or the carbon? (F) Do bell-ringing trans-
formers used on r10 volts alternating current oper-
ate on the principle of an induction coil or a re-
sistance coil.—S. A. H., Chicago.

Answers—(A) Run an alternating cur-
rent motor on the circuit and with this drive
a direct current generatot, from which take
the current desired.

(B) There are direct-current, open and
enclosed arc lamps, and alternating-current,
open and enclosed arcs.

(C) 45 to 50 volts at terminals of lamp
for constant current series, and 50 to 6o
volts at terminals for constant potential
multiple operation. The current consumed
is from 8 to 12 amperes.

(D) The lamp must be designed for the
current on which it is to be used. Lamps
are built for both A. C. and D. C.

(E) The zinc is the positive element.

(F) The bell-ringing transformer operates
on the principle of an induction coil without
an interrupter.

Lightning Arresters on Insulated Wires;
Grounding Cable Sheaths and Messen-
ger Wires

Questions.—(A) Is it necessary to use a lightning
arrester to protect a telephone when heavy insula-
ted wire is run from the central office to the tele-
phone? (B) Is it best to have the lead sheath of
an aerial telephone cable thoroughly insulated
from the ground? (C) Should the messenger wire
be grounded ?—L. S., Athens, Ont.

Answers—(A) Decidedly, yes. If the
line is long enough to require protection, the
mere insulation of the wire would not pro-
tect either it or the phone from a lightning
discharge.

(B) Tt is best to have the lead sheath
thoroughly grounded as a protection from
lightning and other causes. You would find
it very difficult to insulate a cable as they are
generally suspended by metal clips from the
messenger wire.

(C) Ground the messenger wire. It is
best to do so for the above reason; also you
would find it hard not to do so because gen-
erally either one or both ends terminate in
guy anchors or stubs thoroughly grounded.
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Alternating Current

Questioﬁs.w(A) Will an alternating current
generator excite its own field? (B) How do you
connect the armature sections of an alternating
current dynamo, three-phase, with the slip-rings?
(C) How should three phase circuits be connected
to lamps.—K. H., Litchfield, Ill.

Answers—(A) Not with its own current
which, of course, is alternating. Alternators
are provided with an independent direct-
current dynamo which supplies current to

FIG. 1

]
the field coils. By another method, an ex-
citer is used to magnetize the alternator
fields sufficiently to give the rated voltage at
no load, and in addition a small D. C. recti-
fier or commutator is mounted on the shaft
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near the collector rings and from this a series
coil is run on the fields which furnishes the
magnetism to supply the voltage to over-
come the armature impedance as the load
comes on.

(B) See Fig. 1 showing connections for a
star or Y wound armature. The common
connection is omitted in a delta wound
armature.

(C) Assume 110 volts between phases on
a three-phase system. The load should be
distributed so that the phases are balanced.
Fig. 2 shows how this may be done by using
two and three-way cut-out blocks.

Chemical Automatic Telegraph

Questions.—(A) Will you please state what
chemicals are used in recording telegrams on sen-
sitive paper ribbon, so that this paper will under
the pen change color when current flows through
the pen? (B) Will the action occur whether the
ribbon be wet or dry?—E. B., San Jose, Cal.

Answers.—(A) The principle of chemical
telegraphy is that of decomposing the elec-
trolyte through which the current is made to
pass, and leaving by this decomposition a
mark on the paper. Potassic iodide dis-
solved in water, will have the iodine separated
by a current made to pass through moist paper,
and a brown line will be left by the pen
point. In practice the following solution is
used: 1 part potassic iodide; 20 parts
starch paste; 4o parts water. A platinum
pen should be employed with the solution.
A second solution with which a steel or iron
pen is used is made as follows: 5 parts
prussiate of potash; 150 parts ammonic
nitrate; 10 parts of water. In this mixture
the potash is to supply the acid to attack the
pen, forming prussian blue, and the nitrate
absorbs moisture from the air, keeping the
paper in good condition. The solution is
made a better conductor by adding a very
little dilute sulphuric acid. The resistance
from the pen point and across the paper to
the cylinder is about 275 ohms with this last
electrolyte.

(B) The paper must always be slightly
moist for satisfactory operation, this being
provided for in the solution.

Copper Plating on Carbon

Question.—What is the easiest way that I can
copper plate carbon?—E. I. S., Marlboro, Mass.

Answer—You should find this a very easy
job. Use a plain water solution of copper
sulphate and a copper anode. Use a weak
current for plating. Connect the carbon of
the plating battery to the copper plate, and
the zinc of the plating battery to the carbon
you wish to plate; or, use a low candle power
lamp in series with the direct current lighting
circuit, making sure to connect the positive
wire to the copper plate in the plating bath.
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Bi-Polar Motor; Spark Coil Secondary; Trans-
former Heating; Storage Battery

Questions—(A) Please explain how to wind a
bi-polar motor having a r2-slot armature and six
commutator segments. Give size of wire to use.
(B) Is soft annealed wire which can be purchased
in hardware stores good for ring armature band-
ing? (C) Can double cotton-covered wire be used
for-the secondary of a jump-spark coil instead of
silk covered wire? (D) I have made a small
transformer as described in the November, 1908,
issue, and after using it a short time it heats con-
siderably. How can this be remedied? (E)
Where can I buy torpedo lead for making a storage
battery? (F) If a storage battery has been short
circuited, how can it be repaired, so as to retain
a charge again?—C. J., Chicago, Il

Answers.—(A) See diagram. Tt is not
possible to give the size and quantity of wire

BI-POLAR MOTOR WINDING

for the field and armature without knowing
the area and length of the pole pieces, as
well as the data on the armature. The
voltage upon which it is to run should be
given and also the desired horse-power.

(B) Yes. Fine brass wire is also satis-
factory.

(C) Silk covered will give better results,
but single cotton-covered wire soaked in
paraffin or wax may be used.

(D) One of the causes for heat losses in
a transformer core is the setting up of eddy
currents in the iron. Sheets having a thick-
ness of .or4 are used on high frequencies.
Finer wire for the core in your case might be
used. Are you sure you are not overload-
ing the transformer?

(E) Take up the matter with some lead
company. The classified telephone directory
will assist you. This lead can be had in any
size you specify.

(F) In removing storage batteries from
service they are short-circuited after the
electrolyte has been replaced with water.
If “shorted” with the electrolyte in the cell,
sulphate would form. Overcharge the bat-

tery by charging at the normal rate until it
shows 2.6 volts per cell. Then decrease the
current to one-half the normal rate, and
continue the charge until the cells show 2.7
volts each, then continue charge twenty or
twenty-five minutes longer. This will re-
duce any sulphate which may have formed.

Armature Building; Winding a Tri-polar
Armature

Questions.—(A) Will an armature made in a
single piece work as well as one which is not so
made? (B) How should a tri-polar armature b#
wound? (C) How should the field be wound and
connected? (D) Should wire on the armature
be the same size as that on the field ?—C. H., Sulli-
van, Ill.

Answers—(A) Tri-polar and quadri-
polar armatures are frequently made of cast
iron; however, those built up of laminations
or stampings are in every way to be pre-
ferred, eddy current losses being much re-
duced.

(B) See diagram in the article “Con-
struction of a Laminated Motor” in the
May, 1909, issue.

(C) Described in article mentioned in
answer (B).

(D) 1In all cases this will be determined
by the voltage and power for which the
motor is designed.

Bell Diagram

Question.—Given, two bells and two push but-
tons. I want one push button to ring only one of
the bells, while the other push button rings both
bells, neither bell to be single stroke. Please give
diagram.—J. O. B., Portland, Oregon.

Answer—The diagram shows bells (A)
and (B). Push button (P) will ring bell

i ) é 36
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BELL DIAGRAM

(A) only. Push button (PB) has two
separate contacts, one for each bell, both
of which are closed by pushing it, thus put-
ting battery on both bells. When (PB) is
open the two contacts are not common.

49



POPULAR ELECTRICITY 603

Dry Batteries and Lamps

Questions.—(A) How many four and one-half
volt lamps can T light with eight dry batteries? (B)
Please give diagram foi connecting these lamps.—
W. S., New York City.

Answers.—(A) 1t will depend upon the
ength of time that you wish the lamps to
light up. Dry cells are not recommended
for continuous service.

Q Q9
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DRY BATTERIES AND LAMPS

(B) The diagram gives the number of
cells, lamps and connections. Each cell is
assumed to give 1.5 volts.

Batteries and Small Lamps

Questions.—(A) Please describe the Gordon
cell giving its size. (B) I have a six-volt six-
candle-power tungsten battery lamp. Please tell
me the best battery to use on same.—S. B., Waldron,
Mich.

Answers.—(A) See answer to A. C. H. in

the January issue.

(B) Six-volt storage batteries are manu-
factured which will run one light such as
you have for 70 or 8o hours without rechar-
ging, and if you are where you can recharge
such a battery we would advise its use.

Antique Plating

Questions.—(A) How can I make a plating solu-
tion for plating antique or green? (B) In plating
a stick pin, how do they get the face of a man’s head
yellow, and a band around his head, green ?—P. H.,
Springfield, IlL.

Answers —(A) This is not done by plating
in the ordinary sense of electroplating, but
is done by dusting certain pigments over a
sticky lacquered surface. These pigments
are various oxides and salts of copper, iron,
nickel and other metals. The metal to be
““antiqued” is first lacquered, and when the
lacquer is nearly dry, but still sticky, the
color is sprinkled on or applied with a tuit
of cotton. Some colors are produced by
simply corroding the mctal with acetic and
other acids.

(B) Thefaceisfirstlacquered and colored,
then the band is colored after the face is dry.

Ins:iallation of a Short Three Instrument Tele-
graph Line

Questions.—1 am about to install a three instru-
ment telegraph line about one-half mile in length.
(A) Please explain how to install the line correctly.
(B) Is it necessary to use relays? (C) Are the in-
struments wired series or multiple >—L. F. B., Tall-
man, Mich.

Answers—(A) Connect the instruments
as shown in diagram. The outside line is
a single wire. The batteries are of the
closed circuit type (gravity cells). The send-
ing keys, (K) are normally open and make
circuit only when depressed. The circuit
switch (C) is kept closed except when send-
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ing and shunts the key (K). The armature
of the sounder (S) is always down except
when sending or when the switch (C) is
accidentally left open, “killing”’ the line.
The grounds for the return are preferably
made to water pipes. Use rather high re-
sistance sounders so as not to wear out your
batteries too quickly. Install some sort of
lighting arrestor at each instrument. Prob-
ably the best form of lightning arrester for
this use is to provide two flat pieces of car-
bon separated by a thin piece of mica with
a few holes punched through it, or by dry
silk. Connect one carbon to line and one to
a ground.

(B) It is unnecessary to use relays ex-
cept for a line several miles long.

(C) The instruments are all in series.
Telegraph systems are all series systems.

G Ronvp =

Equalizer Connections on Generators

Question.—In connecting two compound genera-
tors to run in parallel does it make any difference
whether the positive or negative brushes are con-
nected together by the equalizer?—R. E. G., Min-
neapolis, Minn.

Answer—In practice, the equalizer is
run between the positive brushes, but it
would do just as well if the negative brushes
were so connected. However it is neces-
sary to see that the equalizer connects those
brushes to which the series coils are attached,
and also to see that these brushes are of the
same polarity on each machine,
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.: ‘Unique_Magnetic Separator

‘A strikingly original form of electromag-
netic separator for separating magnetic
metals from mixtures containing them is
shown in the illustration, and is the invention
of G. D. Rogers of Gloucester, Mass. He
uses a continuous coil of wire bent around
in the form of a ring. To this wire coil are
connected the three terminals of what is
called a three-phase circuit. Electricians
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UNIQUE MAGNETIC SEPARATOR

will understand that such a circuit is one
which has impressed upon it three distinct
current impulses during each period. These
current impulses cause the wire coil or
solenoid to take on the properties of a mag-
net and there is created within the circle a
magnetic field. The fact that the three
current impulses strike the coil successively
at three equidistant points on its circum-
ference causes the magnetic field to rotate.
Mr. Rogers has found that such a magnetic
field exerts upon magnetic substances falling
through it an outwardly directed force which
causes them to fall outward and away from
the perpendicular. The crushed ore, mag-
netic sand or whatever is to be separated
is therefore caused to fall through the ring.

R A R R T e O

Protected Lamp Cable

A new idea for the protection of a flexible
cable or conducting cord for lamps is shown
in the illustration. Flexible beaded cables
are generally used in connection with arc
lamps for connecting the movable parts in
such manner that when the sides of the cable
come in contact with the different parts of
the lamp, which is almost unavoidable, no

PROTECTED LAMP CABLE

short circuit or ground can be made. In
order to afford sufficient protection the beads
on the cable must be of fair size, and if these
beads are all of uniform size, as has hereto-
fore been the case, and the cable is bent
sharply, which is frequently necessary, there
is exposed a considerable portion of the bare
cable, which is liable to lead to short-circuits
or grounding. The flexibility of the cable is
also limited by the requisite size of the beads.
According to this invention, small and
large beads are arranged altemately upon a
cable, and thereby the danger of short-
circuits is largely decreased, and in addition
the cable is made more flexible. ‘Emile J.
Guay, of Lynn, Mass., is the inventor.

Hot Box Alarm

A novel alarm for hot bearings consists
of a small tube and bulb containing mercury,
so arranged that rise of the mercury with
temperature closes an electric bell circuit
and attracts the attention of the attendant.
The apparatus is attached to the bearing
in a box two inches square. When many
bearings are being watched, an ordinary
electric bell indicator can be used.




Notes on Patent Infringement
By OBED C. BILLMAN, LL. B, M. L. P.

Use of cguivalents (Concluded)—Repairing or Re-Constructing Worn-out Article, by Unauthorized User;
Contributory Infringement; Definition.

Repairing or Reconstructing Worn-out
Article. By Authorized User.—Where a
machine is patented as a whole, one who
has the right to use, but not the right to
construct, may, so long as the identity of
the machine is not destroyed, make repairs
or replace the worn-out parts, but can neither
build a new machine, nor reconstruct an
old one under the guise of repairs.—Thom-
son-Houston Electric Co. v. Kelsey Electric
Specialty Co. (C. C. A.) 75 Fed. Rep. 100.

If a Part of a Machine is Palented Sep-
arately, it cannot be replaced without the
consent of the patentee. Shickle, etc., Iron
Co. v. St. Louis Car Coupler Co. (C. C. A))
77 Fed. Rep. 730.

Replacement of a Temporary Part.—But
a part which, although necessary to the opera-
tion of a machine, is temporary in its rela-
tion to the whole, structure, and which the
inventor contemplated would have to be
renewed at intervals, may be replaced.—
Morgan Envelope Co. v. Albany Perforated
Wrapping Paper Co. 152 U. S. 425, even
though it is novel, and covered by the claims
of the patent.—TFarrington v. Board of Water
Com’rs, 4 Fish. Pat. Cas. 216, 8 Fed. Cas.
No. 4,687.

By Purchaser of Old Parts.—The pur-
chaser of the parts of a patented article
which has been taken to pieces has no right
to reconstruct and use or sell the article.—
American Cottontie Co., v. Simmons 106
U. S. 89g.

Making and Selling to Licensee or Re-
pairer.—It is not an infringement to manu-
facture and sell to a licensee, or to a person
entitled to make repairs.— Johnson Railroad
Signal Co. v. Union Switch, etc. Co. (C. C.A.)
55 Fed. Rep. 487; reversing 52 Fed. Rep.
86. Thomson-Houston Electric Co. v.
Kelsey Electric R. Specialty Co., (C. C. A))
75 Fed. Rep. 1005.

Unlawful Possession of Patented Ar-
ticle—Mere possession, when unlawful,
may be sufficient to justify an injunction
restraining use, whether or not it affords
ground for -damages.—Adair v. Young,
12 Ch. D. 13; United Telephone Co. v.

London, etc. Telephone, etc., Co. 26 Ch.
D. 766.

Contributory Infringement. Definition.—
Contributory infringement has been de-
fined to be “the intentional aiding of one
person by another in the unlawful making
or selling or using of the patented invention.
—Thomson-Houston Electric Co. v. Kelsey
Electric R. Specialty Co. 72 Fed. Rep. 1016.

By Sale of Element of Combination.—A
person is liable as a contributory infringer
when, without authority, he makes or sells
an element or ingredient of a patented com-
bination with the intent that it shall be
combined with the other elements or in-
gredients for the purpose of infringing the
patent, or with the knowledge that it will
be so used.—Thomson-Houston Electric
Co., v. Ohio Brass Co. (C. C. A.), 8o Fed.
Rep. 712.

By Sale of Appliances or Materials for
Process.—The same rule applies to the un-
authorized sale of appliances or materials
for the unlawful use of a patented process,
and to the unauthorized sale of machinery
which is useful only for making a patented
article.—Loew Filter Co. v. German Ameri-
can Filter Co. (C. C. A) 107 Fed. Rep. 949;
American Graphophone Co. v. Hawthorne,
g2 Fed. Rep. 516. :

By Sale of Unpatented Asticle.—The sale
of unpatented articles is not rendered an
infringement by the mere fact that they are
intended to be used in effecting the purpose
of a patented device. Such a sale becomes
an infringenent, however, when made with
knowledge of a restriction imposed by the
patentee that such article may be used in
connection with his patented machine only
when purchased from him.—Heaton-Penin-
sular Button-Fistener Co. (C. C. A) 77
Fed. Rep. 283.

By Making Machine Which Becomes In-
fringement in FHands of Third Person.—
The maker of a machine which is not an
infringement, and is not intended to be one,
is not liable as an infringer if the machine
becomes an infringement in the hands of a
third person, either by accident or the natural
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wearing of the parts, or by the act of such
third person; but he is so liable, if, with
intent to infringe, he makes a colorably
different machine, which will inevitably be-
come an infringement in the course of usage,
or which can easily be so adjusted as to
infringe. American Diamond Rock Boring
Co. v. Sullivan Machine Co. 14 Blatchf.
(U. S.) 119, 1 Fed Cas. No. 396; Holbrook
v. Small, 2 B & A. Pat. Cas. 396,12 Fed.
Cas. No. 6,59s.

Presumption of Intent to Infringe—When
the thing sold is incapable of use except in
connection with the patented invention, the
mere sale is sufficient to establish, infringe-
ment, it being presumed in such case that
there is an actual concert for that purpose
between the parties to the sale.—Westing-
house Electric Co. v. Dayton Fan, etc, Co.
106 Fed. Rep. 724. But the sale of a thing
susceptible of innocent use is not an in-
fringement, unless it is shown that it is in
fact designed to be used in committing an
infringement.—Edison Electric Light Co.
15 Peninsular Light, etc. Co. 101 Fed. Rep.
831.

AUTOMOBILE TROUBLES AND HOW T0 REMEDY

TueEM. By Charles P. Root. Chicago: The

Charles C. Thompson Company. 1g9og. 219

pages with r4 illustrations. Price $r.50.

At the very beginning of this book we find
a very helpful table for diagnosing the
troubles of an automobile. An automobile
is subject to a host of “troubles,” like the
human machine.  These troubles have
“symptoms;” the symptoms have “ causes.”
The table outlines, therefore, in parallel
columns, first the failures, then their symp-
toms, then their causes. In the body of the
book these troubles are taken up, one by
one, and analyzed from start to finish. The
volume is very substantially bound in leather,
of convenient pocket size.

Spons’ WorksHOP RECEIPTS. Vol. II. London:
E. & F. N. Spon; (New York: Spon & Chamber-
lain). r1gog. 3544 pages with 259 illustrations.
Price $1.50.

The second volume of this very valuable
reference library for mechanics, electricians
and artisans has appeared. The scope of
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the work was outlined fully in the October,
1909, issue. The present volume includes
names from “ Dyes and Dyeing” to “ Japan.
and Japanning.”

SHOP TEsTs oN CAR EquieMeENT. By Eugene C.
Parham, M. E., and John C. Shedd® Ph. D.,
New York: McGraw Publishing Company.
1909. 115 pages with g5 illustrations. Price
1.00.

The authors approach the difficult project
of indicating shop tests in a very thorough
and satisfactory manner. The various meas-
urements, such as current, pressure, re-
sistance, etc., are taken up and diagrams
clearly setting forth the connections are given
so that mistakes should be almost impos-
sible. Miscellaneous tests such as bar-to-
bar commutator measurements, differential
voltmeter tests, locating grounded or faulty
conductors, etc., receive careful atten-
tion. Then follow a list of general pre-
cautions to be observed in testing, also
methods of treating flesh burns from electri-
cal causes and means to artificially stimulate
respiration. The volume ends with a series
of 296 questions which, as a general review,
cover the work gome over in the preceding
chapters.

GENERAL LECTURES ON ELECTRICAL ENGINEERING
By Charles Proteus Steinmetz, A. M., Ph. D,
Schenectady: Robson & Adel. 1909. 284
pages with 48 Mustrations. Price $2.00.
The series of lectures set forth in this book

was delivered by the author before Union

University, and the use of mathematics has

been entirely avoided, thus making them

intelligible to those not familiar with the
mathematical branch of the electrical
sciences. The book covers, first, the gen-
eral features, including the various uses of
direct and alternating current, the com-
mercial frequencies, and the selection of
systems for different purposes. The sub-
ject of distribution is next considered and
the cost item is gone into carefully. Trans-
mission is treated so as to bring in the high
voltage problem as affected by harmonics,
resonance, oscillation and surges, The dis-
cussion of the motive power including water

and steam turbines, together with interesting
details of operation are taken up together
with protection and control. Electricity as
applied to traction service and lighting is
also discussed in excellently clear and easily
comprehendable form. A further chapter on
electrochemistry is well worth careful perusal.




Prize Story Contest

We will give three prizes for the best three stories on the subject of “ Experiences of
an Electrical Salesman’—First prize, twenty-five dollars; second prize, fifteen dollars;
third prize, ten dollars. In addition we will pay one cent per word for stories contributed
in this contest which we find available for publication, whether they be prize winners or
not. The contest will close March first.

The stories must be not under 100c words or over 2000 words long. The manuscripts
must be typewritten, and no manuscript will be returned unless postage is emclosed. The
stories must be confined to actual experiences connected with the selling of electrical appa-
ratus, although names and localities may be fictitious if so desired.

Every man of the grip worthy of the name remembers with pride some pet incident
in his selling experience—a large and long-coveted ‘order which he was able to “land”
through some train of unusual and perhaps humorous circumstances; through the exercise
of unusual diplomacy or some ingenious and maybe adventurous way of getting at the
right man in the right way. Stories of incidents such as these are the kind we want
in this contest—brimful of “human interest.”

“Why do you have the same definitions
end each number? Why not have new ones
each issue and in time have a
Electrical Defi- complete dictionary?” Just
nition Page recently one of our subscri-
bers asked these questions and
the same have come up on previous occasions.
The reason we have done this in the past has
been, as we thought, to make the page of the
most value possible in interpreting the read-
ing pages of each issue as it came out. The
page as it now stands contains definitions of
the most commonly used electrical terms—
covering all electrical terms which would be
likely to come up in any issue. They are
right there, from A to Z in every number,
ready to turn to, and there is no necessity
to look in back numbers.

However, we don’t propose to let our
opinions stand against those of the majority
of our readers. We are here to please you
and instruct you wherever possible. To do
this we must know your desires and your
opinions on matters such as this. So in the
matter of this definition page; we will put
it to a vote. How many want it continued
just as it is? How many want it run in
serial form so that they may finally obtain
a fairly complete dictionary of the most com-
monly used electrical terms and phrases?

The average electrician is never so happy
as when he is “learning something’’ as told
in the words of practical

Mr. Miller’'s power house experience. No

Articles  man is perhaps better quali-
fied to give practical informa-
tion of this nature, in “plain English,” than
Mr. Warren H. Miller, who, though he is
a highly technical engineer himself is war-
ranted not to talk “over the heads’’ of prac-
tical men. He has consented to write some
articles for PoPULAR ELECTRICITY, the first
one of which will appear in the March issue
under the title of “ Coupling Big Alternators
in Parallel.”

Those of you who are electricians will
find that it will explain hitherto knotty
pioblems in a way they were never pre-
sented to you before. Those of you who
are not electricians will find intensely in-
teresting the methods which must be em-
ployed to make great dynamos or generators
work side by side and pump their current
into the same line, when if any one of the
big fly-wheels is as much as three-eighths of
an inch out of its proper position of turning,
all the meters will be soaring like a flock of
gulls. And, more than that, all the lights
and motors on the city lines will be acting
as if possessed.




SHORT CIRCUITS
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A

The householder smothered his wrath and descended
to the basement. ‘‘Are you the plumber?” he asked
of the grimg_llooking individual who was tinkering with
the pipes the cellar.

“Yes, guv’nor, answered the man.

‘“Been long in the trade?”

‘“Bout a year, guv'nor.”

“Ever make mistakes?”

‘“‘Bless yer, no, guv’nor.”

**Oh, then, I suppose it’s all right. I Imagined you
had connected up the wrong pipes, for the chandelier
in the drawing room is spraying like a fountain and
the bathroom tap’s on fire.’

x * %

Her Father iirately)—Young man, do you know that
you’ve been calling on my daughter since seven o’clock’
The Tarrying Youth-—Yes, sir. But she has beer
sitting on my hat for the last three hours and I didn"
want to tell her.
Her Father-—Then, hereafter. don’t keeﬁ Your hat
on your lap. Hang ft ,:m ihe*rack in the hall.

Mrs, Bart—My husband got a letter toaay s::f(ing
something dreadful would happen if he didn’t send the
writer a sum of money.
Mrs. Smart.—My husband gets dunned for his bills,
too.
* % %

He sipped from her lips the nectar,
As under the moon they sat,

And wondered if ever another man
Had drunk from a mug like that.

* *

The teacher was describing the dolphin and its habits,

**And children,’” she said impressively, ‘a single dol-
phin will have 2,000 offspring.”

‘'Goodness!” gasped a little girl in the back row.
‘*And how about the married ones?”

® ¥ *

A little girl, aged three, had been left in the nursery
bly herself, and her'brother arrived to find the door
closed. The following conversation took place:

**] wants to tum in, Cissie.”

“But you tan’t tum in, Tom.”

“But I wants to.” 3

“Well I's in my nifhtie gown, an’ nurse says little
boys mustn’t see little girls in their nightie gowns.”

After an astonished and reflective silence on Tom's
side of the door, the miniature Eve announced tri-
ug)lghamly. “You tan tum in now, Tom: I tooked it
[

* & %

Jimmie giggled when the teacher read the story of
the Roman who swam across the Tiber three times be-
fore breakfast,

‘“You do not doubt a trained swimmer could do
that, do you, James?”

“No, sir,”” answered James; "but I wondered wh
he didn’t make it four and get back to the side h
elothes were on,”

Toward the close of a recent lawsuit in Massa-
chusetts, the wife of an eminent Harvard professor
d.roi% and with & flaming face timidly addressed the
court.

*“Your Honor,” said she, “if I told you I had made
an_de{n;or in my testimony, would it vitiate all I have
said?’

Instantly the lawyers for each side stirred themselves
in excitement, while His Honor gravely regarded her.

“Well, madamn,” said the Court, after a pause, ‘‘that
depends entirely on the nature of your error. What
was it, please?”

““Why, you see,” answered the lady, more and more
red and embarrassed, “I told the clerk 1 was thirty-
eight, 1 was so flustered, you know, that when he
asked my age J inadvertently gave him my bust
measurement.’’

* % =%
“You look so pale and thin. What’s got you?”
“*Work. From morning to night and only a one-hour
rest.” “How long have you been at it?” *“I begin

tomorrow.”
* x

A young father was performing his regular Sunday
morning task of washing the twins. As the day was
warm and sunshiny the function was taking place on
the back porch. As he meditatively soused the twins
up and down in & tub of water two small boys of the
nelghborhood, who were always on the job when any-
thing new_ took place, rushed frantically up to the

aling, yelling at every jump, *‘Ilay, Mr. Jones, don’t

rown the pups. Give ’em to us if you don’t want
‘em.’
* * %

“"Where are you from?” inquired the New Yorker,

“Los Angeles,” said the man from California.

‘‘Oh, I see,” exclaimed the Empire State inhabitant.
‘‘Se you're from the West. Well, I've been West some
myself. Now last year I was out as far as Cleveland
and stopped a while at Pittsburg. I was all around
out West.” .

*‘Is that so?”’ said the man from Los Angeles with a
great show of interest. ‘“Well, I was up East myself
not so very long ago. I was in Denver and Salt Lake
City, and all around. It’s strange we didn't {meet.”

* ® %

“Well, my man,” said a military doctor to a young
Irish soldier who had been on low diet for a long time,
“how do you feel now?” .

* “Oh! much better, sir,” answered the soldjer.

“Could you eat a small chicken today?” asked the
doctor, .

“That 1 could, sir,” said the soldier.

“What would you like it.stuffed with?’”’ asked the
doctor.

‘‘Please,” replied the hungry patient, I would like
it stuffed with another.”

 x x .

‘‘And now,” said the teacher, ‘‘we come to Germany,
that important country governed by a kaiser. Tommy
Jones, what is a kaiser?”’

‘‘Please, ma’am, a kaiser is a stream of hot water

springin’ up an’ disturbin’ the earth.”
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Below are defined a few of the most common electrical terms. They are reprinted
from month to month and will be of assistance in understanding the magazine text

Accumulator.—See secondary battery.

Alternating Current.—That forn of electric
current the direction of flow of which reverses a given
number of times per second.

Ammeter.—An instrument for measuring electric
current, )

Ampere.—Unit of current. It is the quantity
of electricity which will flow through a resistance of
one ohm under a potential of one volt. The inter-
national ampere is the current which, under srecified
conditions, will deposit .001118 gram of silver per
second when passed tlirough a solution of mitrate of
silver in water.

Ampere Hour.—Quantity of electricity passed by
a current of one ampere flowing for one hour.

Anode.—The positive terminal in a brol.en metallic
circuit; the terminal connected to the carbon plate
of a battery,

Armature.—That part of a dynamo or motor
gliifh carries the wires that are rotated in the magnetic

eld.

Brush.—The collector on a dynamo or motor
which slides over the comniutator or collector rings.

Bus Bars.—The heavy copper bars to which
dynamo leads are connected and to which the out-
going lines, measuring instruments, etc., are con-
nected.

Buzzer.—An electric alarm similar to an electric
bell, except that the vibrating nember mukes a
buzzing sound instead of ringing a bell.

Candle Power.—Amount of light given off by
a standard candle. The legal Englich and standard
American candle is a sperm candle burning two grains
a minute, . )

+ Capacity, Electric.—Relative ability of a con-
ductor or system to retain an electric charge.

Charge.—The quantity of electricity present on
the surface of a body or conductor.

Choking Coil.—Coil of high self-inductance which
retards the flow of alternating current. See self-
inductance. .

Circuit.—Conducting path for electric current.

Circuit-breaker.—Apparatus for automatically
opening a circuit.

Collector Rings.—The copper rings on an alter-
nating current dynamo or motor which are connected
t(ly.dthe armature wires and over which the Dbrushes
slide,

Commutator,—A device on a dynamo shaft for
gathering the circuit from the various coils of the
armature and sending it out over the line as direct
current. On a motor it takes current from the line
and passes it on to the armature coils.

Condenser.—Apparatus for storing up electro-
static charges. . .

Cut-out.—Appliance for removing any apparatus
from a circuit. .

Cycle.—Full period of alternation of an alternating
current circuit.

Dielectric.—A non-conductor.

Dimmer.—Resistance device for regulating the
intensity of illumination of electric incandescent
lamps. Used largely in theaters.

Direct Current.—Current flowing continuously
in one direction.

Dry Battery.—A form of open circuit battery in
which the solutions are made practically solid by ad-
dition of glue jelly, gelatinous silica, etc,

Electrode.—Terminal of an open electric circuit.

Electromotive Force.—Totential difference caus-
ing current to flow.

Electrolysiss—Separation of a chemical compound
into its elements by the action of the electric current.

Electromagnet.—A mass of iron which is mag-
netized by passage of current through a coil of wire
wound around the mass but insulzted therefrom.

Warad.—Unit of electric capacity.

Feeder.—A copper lead from a central station to
some center of distribution.

Field of Force.—The space in the neighborhood of
an attracting or repelling mass such as a magnet or
a wire carrying current.

Fuse.—A short place of conducting material of
low melting point which is inserted in a circuit and
which will melt and open the circuit when the current
reaches a certain value.

Generator.—A dynamo.

Inductance.—The property of an electric circuit
by virtue of which lines of force are developed around
it.

Insulator.—Any substance impervious to the
passage of electricity. o

Kilowatt.—1,000 watts. (See watt.)

Kilowatt-hour.—One thousand watt hours.

Leyden Jar.—Form of static condenser which
will store up static electricity.

Lightning Arrester.—Device which will permit
the high-voltage lightning current to pass to earth.
but will not allow the low voltage current of the line
to escape.

Motor-dynamo.—Motor and dynamo on the same
shaft for changing alternating current to direct and
vice versa, or changing current of high voltage and
low current strength to current of low voltage and
high current strength and vice versa.

Multiple.—Term expressing the connection of
se\}rleml pieces of electric apparatus in parallel with each
other.

Ncutral Wire.—Central wire in a three-wire dis-
tribution system.

Ohm.—The unit of resistance. It is arbitarily
taken as the resistance of a column of mercury one
square millimeter in cross sectional area and 106
centimeters in height.

Parallel Circuits,—Two or more conductors
starting at a common point and ending at another
common point.

. Polarivation.—The depriving of a voltaic cell of
its proper electromotive force.

Potential.—Voltage.

Resistance.—The quality of an electrical conduc-
tor by virtue of which it op?oses the passage of an
electric current, The unit of resistance is the ohm.

Rheostat.—Resistance device for regulating the
strength of current.

Rotary Converter.,—Machine for changing high-
potential current to low potential or vice versa.

Secondary Battery.—A battery whose positive

and negative electrodes are deposited by current
from a separate source of electricity.
. Self-inductance.—Tendency of current flowing
in a single wire wound in the form of a spiral to react
upon itself and produce a retarding effect similar
to inertia in matter.

Series,—Arranged in succession, as opposed to
parallel or multiple_arrangement.

. Series Motor.—Motor whose field windings are
in series with the armature.

_Shunt.—A by-path in a circuit which is in parallel
with the main circuit.

. Shunt Motor.—Motor whose field windings are
in parallel or shunt with the armature.

Solenoid,—An electrical conductor wound in a
spiral and forming a tube.

Spark-gap.—Open space between the two elec-
trodes of a spark coil or resonator.

Storage Battery.—See secondary battery.

Thermostat.—Instrument whi when heated,
closes an electric circuit.

_Transformer.—A device for stepping-up or step-

ing-down alternating current from low to high or

igh to low voltage, respectively.

Volt.—Unit of electromotive force or potential.
It is the electromotive force which, if steadily applied
to a conductor whose resistance is one ohm, will
produce a current of one ampere.

Volt Meter.—Instrument for measuring voltage.

‘Watt.—Unit representing the rate of work of
electrical energy. It is the rate of work of one ampere
flowing under a_ potential of one volt. Seven hun-
dred and forty-six watts represent one electrical horse
poWwer.

Watt-hour,—Electrical unit of work. Represents
work done by one watt expended for one hour.

Jar
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Fighting the Trust

BURLING—TON DIRECT GUARANTEE
ON BoTH CASE AND MOVEMENT
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ApIuSTED TO
TEMPERATURE

COLD . 57RATA CASE
GUARANTEED FOR 25 YEARS
ApbJusTep To THE SeconD

You too will seize this opportunity to get the *‘Burlington Special’’ direct on this wonderful offer.

You should not buy a worthless watch just because it is cheap. Nor need you pay trust prices
now for a top-notch watch. The free Burlington book explains.

READ!
AWatch Offer Without
Parallel

D~ Write for our FREE book on
watches; a book that posts you on
“selling systems,” and explains the
reasons for our most remarkable rock-
bottom-price offer DIRECT TO YOU
on the highest grade Burlington.

[F YOU WANT a highest grade watch (ladies’
or gentlemen’s), or if you ever expect ‘to own

such a watch, write NOW for the free Burling-
ton book. See coupon below.

We won't ‘‘knuckle down’’ to selling systems
among dealers, so we have decided to make such
a tremendous and wonderful offer direct to the
public on a first-class time piece, that no trust,
no dealers under contract will or can Stop us.

$ 2. 50 A Month At An Anti-Trust Price

$2.50 a month for the world’s most superb time piece! The easiest
payments at the rock-bottom—the Anti-Trust price.
this introductory direct offer, we allow cash or easy payments just as you prefer.

N M D We ship the watch on approval, prepaid (your choice
0 Oney Own of lady's or gentleman’s open face or hunting case).
e — You risk absolutely nothing—you pay nothing—not one

cent—unless you want the great offer after seeing and thoroughly inspectirg the watch.

Get the FREE Burlington Book

THIS BOOKLET will quickly convince you
toothat you DO wantan Anti-Trust watch—made
in the independent factory that is fighting the
trust as best it can by giving better quality and
superiorworkmanshipthroughout; wewill quickly
convince you that the Barlington watch, on which
there is only one rock-bottom price (the same
rock-hottom price everywhere) is THE watch
for the discriminating buyer; that it is THE
watch for the man or woman who wants, not the
largest selling brand which everybody has, but
the best watch, the watch bought by experts,
THE watch that is absolutely perfect in its many

To assure us that everybody awil/ quickly accept

tell you what you
ought to know before you even exam-'
ine a watch. It will tell you the
inside facts about watch prices, '

"ow Wri*e for the free book. It will'

and will explain the many & BURLINGTOH
I 1 f the Bur- WATRH o,

superior points of the Bur o Dept 1402 19th and

lington over the double <% Marsaall Blvd,

priced trust products. oéo CHICAGD - - ILLINOIS
Just send your name ?“' Pleasesend me(without

d add obligatiogs ind pre{)a}id)
and address. your free book on watches

@Q and copy of your $1,000 chal-
lenge, with full explanations

No Letter Is o your cash or $2.50 a month

points of superiority—the Burlington Watch. 4 fF the Burlington Watch.
You will be posted on inside facts and prices IR s R e e Bl :

when you send for the Burlington Company’'s CGOUPON 'N

{ree bOOk on Watches. w’.” no ANle.ecsovevaas Mestierso sttt oo

BlTRLINGTON WATCH COMPANY Addressir, . o B s oo et et e

Dept. 1402, 19th and Marshail Blvd., Chicago, III, '
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What is life going to mean to you? I[s it going to mean

ied fo

comfort and prosperity, or is lack of training going to

condemn you to hard labor for the rest of your days?

You are facing a serious problem — one that affords absolutely no compro-
mise. To earn enough to command the comforts of life you must have special
training, or else be content to fall in line with the huge army of the untrained, the
poorly-paid, the dissatisfied, the crowd in the rut.

For you, there is a way to success—a true way —an easy way—a short way.
Are you willing to have fhe International Correspondence Schools of Scranton
make you an expert in your chosen line of work, in your spare time, and without your

The Coupon Means

When I was sixteen years of age I purchased a Course in
Interior Wiring. At that time I was an apprentice at the
plumber’s trade, getting a small salary.

When I reached the ag? of seventeen years Istarted in the
business myself as an Electrical Contractor. To-day I am not
quite eighteen years of age, with an increased income of $3.10
per day over what I received when I enrotled.

I owe all my progress to the International Correspondence

Schools.
WILLIAM G. METTIN,
P. 0. Box 49, South River, N.J.

1 have increaged tny salary 50 per cent. I had no experience
in Window Trimming before enrolling in the 1.C. 8. Shortly
after enrolling I got a position with Reid & Congers, largest
department store in Clinton, Iowa, as Trimmer. I held the
position with said firm for 14 months and then got a better
position with T. R. Glanville & Son, Mason City, Iowa, with an
increase in salary of 40 per cent.

JOHN AHRENHOLZ, Jr.
Mason City, lowa

At the age of sixteen, while employed by a doctor as driver,
1 enrolled in the Electric Lighting and Railways Course of the
1. C. S. After a year's study, in which I nearly completed my
course, I secured a position through my application by mail in
the power house of the Ottumwa Ry. & Lt. Co , of Ottumwa,
Jowa. At the age of nineteen 1 was promoted to Operating
Engineer, which position I have held for the last two years.

W. A. FULLGRAF,
1024 W. Second St., Ottumwa, Iowa

When Ilanded in this country on the 5th day of December,
1903, 1 did not know a word of the English language, and conse-
quently was forced by circumstances to hard work for $10a

onth.

About three years later I heard about the I.C. S., and the
same d::y, in June, 1907, 1 enrolled with you for the short Coal
Mining Course, and In May last I received my Diploma.

l.ast November I took the complete Coal Mining Course.
Recently | successfully passed the examination for mine fore-
man. ow I am getting $4 a day and only eight hours work.

PETER STEVENS,
Superior, Wyoming.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Hard Labor for Lite !

having to leave home? That is the way. Itis the way that meets your special
case. The ferms are made to suit your means. The fime is arranged to suit
your convenience. The training is adapted to fill your needs. If you are will-
ing, mark the attached coupon to learn all about it.

That the 1. C. S. can help you is shown by the 300 or so letters received every
month from successful students who VOLUNTARILY report better positions and
salaries as the direct result of I. C. S. Help. During November the number was
375. Mark the coupon.

Next month, next week, tomorrow, even an hour hence may be too late. Mark
the coupon now and so take the first step to escape life-long servitude. Marking
it entails no obligation—it brings you full information and advice regarding the way
to your success. Mark the coupon NOW,

FREEDOM

|
INTERNATIONAL CORRESPONDENCE SCHooLS, |

Box 1102 SORANTON, PA.
Please explain, wi.Lout further obligationon my part, |
| howkgdcan quality for the position before which I have
mar X

1 certainly can speak very highly of your Institution, and
through its help I have advanced my salary some 300 per cent.
I am now with the Wheeler Cond. & Engineering Co. of New
York, as Engineer on the road, and give your schools a good
deal of the credit, backed up by an apprenticeship with the
Providence Engineering Works.

I would be nowhere without the instruction in the Mechan-
ical Drawing connected with my course.

WM. LONSDALE,
97 Arnold Street, Providence, R. I.

At the time of my enrolment I was engaged as helper in a
Montreal Machine Shop at $6.00 per week. Since then I have
held many important positions in Canada and U. S. as Chief
Engineer and Superintendent with an 8-fold increasein salary.
Am at present General Superintendent, Department of Mines
and Minerals, for a large Canadian firm.

My opinion of the Schools is that they supply the only
practical way or means of obtalning the necessary technical
education for the large class who, like myself, had not the
opportunity of obtaining a university education.

JOSEPH BRADLEY,

71 St. Francois-Xavier, Three Rivers, QueLec, Can.

General Foremun
R. . Shop Foreman
R. R. Traveliug Eng.
R. k. Travig Ireman
Locomotive Fugineer
Alr-firake Insiructor
Alr-Bralke Inapector
Air-Brake Repnirman
Mechanieal Engincer
Mechanical Draftaman
R.Construetion Eng.
Surveyor
Olvil Engineer

Banklung

Electrical Engineer

Machine Pesigner

Eleetrlcian

Miubng Engineer
ine Foreman

Foreman Machinist

Chemiat

Ananyer

Architect

Book keeper

Btenograpier

Writer

Name =

| Employed by
| Employed as
| Street and No.
| S
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TH
Annual

Electrical
Show

January
15-29, 10

RESERVE
SPACE
NOW

150,000 PEOPLE

Attended the ELECTRICAL
SHOW at Chicago Last Year

HIS throng was made up of people

interested in the development of elec-
tricity; particularly from the consumer’s
standpoint.

The development of this marvelous force,
together with the great strides made in the
manufacture of electrical accessories used in
the home, in the office, in the factory and on
the farm, has made it vitally important that
the manufacturer of electrical accessories,
the jobber and the supply house should be
interested and support the Electrical Show
which takes place in Chicago next year.

It is the general opinion that all who have
exihibited at this show have received benefits
which they could never have secured in any
other way. The public has become interested
in the exploitation of their products to the
extent that the demand made upon the manu-
facturer to supply the consumer of electric
current has been greater than ever before.

The location of exhibitors in the Coliseum
is a vital point in the success of their exhibit.
By reserving space considerably ahead of
time you will be able to secure your desired
position in the hall.

Electrical Trades Exposition Go,
i15 Dearborn Street  :: CHICAGO, ILL.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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JOURNAL OF ELECTRICITY

Devoted to the Conversion, Transmission and Distribution of Energy
ESTABLISHED 1887 — WEEKLY

A Magazine valuable at once to the Engineer and Layman. It records the
development of the Great West from the Rockies to the Coast. Admitted
to be the most beautifully illustrated Technical Magazine in America.

75% of all deaths gww& A copy of this

from electric shock FHE LIFE HA2ARBEEND invaluable booklet

RESUSCITATION IN should bein
ELECTRICAL ENGINEERING

can be prevented

by promptly the hands of every

BY CLEM A. COPELAND -
policeman,

applying the ;

methods described fireman and
in this book E I_ E CT R I C electrician.
the contents of

ShOCkS and 2. Power C?mpanies

can prov1de no

Burns and better life insurance
What to do ‘ and protection

against claims for

which was originally
published in the
Journal of Electricity
Power and Gas,

November 13, '09. damage than by

The enormous THIRTY-FIVE CENTS THE COPY placing this book
. Copyright 1909 b e Technical ublishing Com, B
demand necessitated o el e B T in the hands
. . ALL RIGHTS RESERVED
a reprint in book of every

form.

m employee.

The Journal of Elecmcxty, Power and Gas prints the proceedings of the Pacific Coast Sections
of the A. L. E. E., Pacific Coast Gas Association, Northwest Electric Light & Power

Association, and National Association Stationary Engineers.
Subscription Price, United States, $2.59; Canada, $3.50; Foreign, $5.00.
PUBLISHED BY

Technical Publishing Company

604 Mission Street, San Francisco, Cal.
A Sample Copy for the Asking.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Be a Doctor of.Mechano-Therapx

And Earn $3000 to $6000 a Year!

A Personal Word

From the President of the College.

Have you ever thought of golng into
business for yourself §

Then gend for my FREE book. It will tell
you how others are enjoying a life of lux.
ury, while putting money away in the bank.
How YOU can not only gain independence,
but be a benefit to humanity and a highly
respected citizen with an income of 83,000
to 85,000 a year.

Alll ask is that you send me the cougon
below for my FREE book. You cen then
dec!de, in the privacy of your own home
whether you wish to embrace the oppor-
tunity which I offer you, or whether you
will continue to plod along the balance ot
your days slaving for others,

You Can Learn m

Class or By Mail.

Are you tired of working for wages which barely keep bodv and soul
together? Have you the ambition to enjoy the profits of your own
labor? To gain social prominence and financial independence? To
go forth among your fellow men with your head up—an honored and
respected citizen of your locality ?

THEN SEND FOR OUR FREE BOOK

Entitled “How to Become a Mechano-Therapist.”
and woman, with an ordinary, common school education, can acquire a pro-
fession within a few months which will insure financial independence for life.

It tells how every man

GET OUR BOOK—it costs you nothing,

What is Mechano-Therapy?

Mechano-Therapy Is the art, or sclence,
of :renmng disease without drugs, It is
eimllar to Osteopathy, but farsuperior, be-
ing the latest, up-to-date method of treat-
ing disease by the Natural Method. 1theals
as Nature heals—In accordance with Na-
ture’s laws.

The Mechano-Theraplst Is a drugless phy-
siclan and a bloodless surgeon. His medi-
cines are not drugs, but scientific combina-
tionsof food, circumstance, idea, water and
motion.

The Mechano-Therapist 1s skilled in com-
pelling the body TO DO ITS OWN HEALING
withits own I'orce, rather than with poison-
ous drugs of the old school practitioner.

CAN | LEARN IT?

Have you asked yourself this question?
‘We answer, unhesitatingly, YES.

1f you have so much as an ordinary, com-
mon school education, you can learn.

1f you have the ambition to better gour
condition—to earn more money—to have
more leisure—you can learn.

Nor does thls require 'Fears of patfent
study to learn Mechano-Therapy—we can
teach you in a very short time, 80 that you
may enter this profession—and when you
do, you begin to make money. No fext
booksare required, beyond those furnished
by us. We supply all lessons and necessary
text books free of cost to you. No ap-
paratus I8 used. You do not even need a
place to work. All you require is your
two bands.

We TeachYou in Your Own Home

Splendid
Money-Making

Possibilities

in Mechano-Therapy for Am-
bitious Men and Women

No matter what your occupation
may be Mecbano - Therapy offers
you a new uncrowded fleld for im-
proving your social position and
money-making powers. Hundreds
of men and women in all walks of
life have taken up Mechano-
Therapy and many of them are to-
day independent, earning big money
and gaining social prominence in
their communities.

If You Possess a Com-
mon School Education

Mechano-Therapy Holds Out
Equal Opportunities for Men
& Women to Earn Big Money
The earnings of the Mechano-
Therapist are limited only by the
amount of time given to the busi-
ness. Every community offers
plenty of business opportunity for

We can teach you an honorable and profitable profession in a few months, which will
insure your financlal independence for life. We can make you master of your own time—
to come and go as you will—an hcnored and respected citizen, with an income of 83,000 to
85,000 a year. We teach you this pleasant, profitable profession by malil, right in your own
home, at your own convenlence, and without Interfering with your present duties. It makes
no differénce how old you are, any person—man or woman—with justan ordinary common|

tions.

the energetic workers to establish
themselves in money-making posi-

Age is No Bar to Your Success

school education, can learn Mechano-Therapy. It is eao.lg to learn and results are sure.

1t 18 simply drugless healing. A common-sense method of treating human ills without
dosing the system with polsonous drugs—that’s all. We have taught bundreds of men and
women who were formerly clerks—farmers—astenograpners—telegraph operators—insur.
ance agents—rallway employes—in fact, of nearly every known occupation—old men of
70 years who felt discouraged and hopeless—young men of 20 years, who never had a
day’s business experience—salaried men,who could seenothing in the future but to become
Oslerized—laboring men, who never reslized that they had within themselves the
ability to better their conditions. Write for our FREE book, which explains all—today.

SIMPLY SEND
THE COUPON
FOR THIS

3 FREE BOOK

Try to reslize what this opportunity means TO
YOU. 1f you are contented, and willlng to
drudge for others all your life for a mere pit-
tance, our proposition may not interest you.
But lfyou ave & spark of manhood or wom-
anhood left—any ambition whatscever to
improve your condltion soclally and finan-
cially, learn this pleasant profession. It wili
make you Independent for §ife. It iy so easy—so
VER} easy—to get all the details—without
trouble or expense. Simply sign and send us
the coupon now.

AMERICAN COLLEGE OF MECHAKO-THERAPY
Dept., 923, 120-122 Randoiph St., Chieago, I3l

Cut Out This Coupon and Mall It Today

AMERICAN COLLEGE OF MECHANO.THRRAPY,
Dept. 923, 120-122 Randolph Street, Chieago, 111,

GENTLEMEN:— Please send your book, “How to become a
Mechano-Therapijst,” {free of cost to me.

MY NBIO. ¢ oo aturestanniee sriesinsersisstotaesesensninresrnsen

My Post Office...........

SeeisseieaeteN ieiit saas iseestrenisesnn

R.F.D.orBt.No...oooooi il ... Bt880. . craneens
(Write name, town and state very plaiu)

Miustrated
BOOK

How To Become A :

Mechano:
Therapist

Sent To Any Adaress

»FREE

TN

Send for
thisBook
Today, It
is FREE
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These Men and Women

GRADUATES OF THE 1

American College of Mechano-Therapy of Chicago

ARE ALL SATISFIED AND ARE EARNING BIG MONEY IN
THE WELL-PAID AND UNCROWDED PROFESSION OF

MECHANO-THERAPY
Read These Letters

We have many hundreds of letters on file in our office similar to these from professional men, min-
isters, teachers. clerks, stenographers. laborers—in fact, almost every occupation is represented.

These People Have Succeeded—Why Not You?

Received $2.50 to $5.00 for a Single
Treatment.

P. W. Dyment, M, T, writes:
«In my one year’s practice I have never given a

The Oldest Student—Seventy-Six Years
Old—Says: ‘‘Lessons Easily
Mastered.”

J. H. Conway, M..T., writes
« Lessons are easily learned by anyoné with
ordlnary intelligence and a common school edu-

R cation, i singl reatment for less than 82.50 and the
% «] am seventy-six years old—most likely the {8 "f ngle |£5o ;0: 2
» oldest student you have.” l// most was 85.00.
“] Make $10 to $15 Per Day, and Work Seven Makes $25 to $30 Per Day
Days a Week.” E. L. 8tout, M-T-D., writes : *1 now get patients from four
Dr. F. W, Leslie, M..T., writes: different States, and make as high as 825 to 830 per day. 1 feel
I make from 810 to 815 a day ,and work seven days a week. I that in Mechano-Therapy there is financial success for all.”

am busy all the time."

Self-Supporting Women Should Take

A Prominent European Instructor Says:
" Up Mechano-Therapy

Your Course is Most Complete.”
Edward Arfiman, M.T,, writes- “I passed a four Elizabeth J. Mars, M-T., writes:
years® course of learning in hospitals, served in «] would recommend any gelf - supporting

=

the Danish Royal Life Guards, was a physical di. -~

rector, took three-year course in Examination, woman to take up Mechano-Therapy as a pro-
Ji %

-\

Theory and Practice in Europe. and now have fession. The lessons are easy and plain,and there
earned my dipioma in Mechano-Therapy. Thanks 15 no trouble in understanding them."”
for it. Your course is most complete.”

Income $15 Per Day; Formerly a Blacksmith

“1 Am Getting a Good Practice in Mechano-Therapy.”
W. 8. McClure, M.T., writes «| heartlly endorse yonr college

Dr. 8am Levy, 0. D., M..T., writes
N <t o and recommend it to others. The man who induced me to take
Me‘(‘:{n::(], ~(¥l:g§au gov?gl E’l““"‘:gs ﬂn%dgefvtlltnhg :lgooeoxr)r::ltolge :,? a course In Mechano-Therapy was formerly a blackemith with an
GrCo ot Y. ch goes go y profe ordinary education. Today he is practicing Mechano-Therapy
Y- with an average income of 815 a day."”

A~ *“Time Spent and Price of Tuition a Fine
-’\ Investment.”
"L/ i Rev. F. E. Hall, M. T., writes:
«The time spent and the price of tuition in your
course will be a fine investment. I put the prin.

ciples I learned into practlce and demonstrated
the wonderful-facts.”

**1 Am Doing Very Well.”

Elizabeth S. Rosensteel, M. T., writes:

«The course given by your college 18 plain clear
and easlly comprehended. Anyo:.e with an ordl-
pary education can soon master the course. 1 have
succeeded In every case and am doing very well.”

Mechang-Therapy Worked Wonders Even

L ll)‘;vtll;eMH;‘nevil?gsa Beginner. Successful Financially; Scores of Satisfied Patrons

" = I C. Alrred Davy ,M-T-D.. writes: 1 getresults beyond even what

of ,,",Z‘;{.L’:,'fﬁ‘é,}';gse'{,{,"‘,,"fgﬂ:?;g'{:‘;{,"go‘,‘n"‘,‘l’:{‘;’f; I had anticipated. 1 huve scores of satisfled patrons and of the
o financial end 1 have no cause to complajn. 1 recommend your

every way that the student who has earned a di course as thorough and practical.”

Elomn should be thoroughly competent to take
is place among the other practitioners of the
healing art.

Doing Better Finan cially in Mechano-
Therapy Than Formerly in the Pro-
fession of Electrical Engineering,
John E. Lydon says
«] have done better financially since 1 entered
the profession of Mechano-Therapy than when I
formerly followed the profession of Electrical En
{neering. There Ix no doubt of one’s snceess in
ﬁechano Therapy if the instructlons as taught
are carefully fallowed.”

Your Instruction Beyond My
Expectation
Dr. Louis H. Luetten, M.T., writes:
+[ thank you and the echool for the good you
have done me through your instructions, whieh
have been beyond my expectations entirely.’

Onec of Our Most Successful Graduates, located in New York Clty, writes:
»] cleared 880.00 abov. all expenses in four days’ time.”

WHY BE A WAGE SLAVE—WHY BE A DRUDGE FOR OTHERS?
Try to realize what this opportunity means to you. If you wish to become independent of job hunting and
employers. if itis your hope to have a profitable business of yourown, Mechano-Therapy offers to you this
very minute a grand opportunity for self improvement, social and financial success. There is no other
profession that a man or woman can enter in the same short time or for as gmall an amoun’ of money
that will pay one-fourth as well as Mechano-Therapy.
Send for the free Book—read it—then decide for yourself. Use the coupon on the page opposite.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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The Electric Traveling
Utility Outfit

Total Weight

"Price,
of Express Prepaid,
Complete OQutfit only
only $ 6.50
3% pounds -

This handy little electrical outfit is simply ideal for travelers, Can be used in hotels, on
board steamers, at summer cottages and it is always convenient at home. It consists of a
2% pound iron, at the base of which is a curling iron heater; a 1} pint metal dish, fitted
with tight fitting lid and detachable handle:

The stand holds the iron in the ordinary position while in use for ironing, and holds the
iron upside down for cooking, making the iron an electric stove, The entire outfit comes
in a dainty ooze leather bag with 8-foot connecting cord and plug. Price, Express

paid, $6.50.

Small Electric Motors

This Motor will develop approximately 1-30 H.
P., and will operate on 110 volts, both direct
and 60 cycle alternating currewt. s very efficient
for operating various toys, window displays, small
buffing, grinding and polishing wheels, etc. Con-
sumes about same amount of current as 8 c. p-
lamp.

Strongly constructed; laminated fields; laminated
armature; {2 section commutator; uses a regular
3-16 inch carbon brush; equipped with compres-
sion grease cups, and bronze bearings, assuring
perfect lubrication. Weight, 41 pounds; height,
5 inches.  Price, express paid, $7.00.

Other Things Electrical

Shaving Mirror. . ... ......... .. . .. $4.25 Water Heater ... ... . $5.00 up
Hot Water Cup. . ...... .. ... ... 4.25 Heating Pad.. ... . [/ 77777 5.00 up
Curling Iron Heater .. ... ... .. 3.20 up | Coffee Percolator ... ... . 77 10.50 up
Curling Iron. ... ... ........ 7" 3.85 J Chafing Dish ....._...____[/77"" 10.50 up
Bread Toaster . ........... ... ... 3.85up Massage Vibrator. . . . Bocoamas6anas 26.00 up
Luminous Radiator. ... ... ... . .. 16.00 Foot Warmer . ... .0 (. /. 7777 7.80 up

The above sent express prepaid at prices given.

ELECTRIC SHOP {iisen, =) Chicago, III.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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AGENTS

AGENTS MAKE BIG MONEY SELLING OUR
new sign letters for office windows, store fronts and
glass signs. Any one can put them on. Write today
for a free sample and full particulars. Metallic Sign
Letter Co., 400 N. Clark St., Chicago, Ill.

ELECTRIC LIGHT COMPANIES EVERY-
where want men to sell electric current and appliances.
Learn the How and Why by reading SELLING ELEC-
TRICITY, published monthly at 74 Cortlandt St.,
New York—$r.00 per year.

AGENTS TO SELL DUTCH COOKING SET;
sells every house. Write us. Pace Bros. & Sons
Pottery Co., Roseville, Ohio.

WANTED—BUYERS AND AGENTS TO SELL
our concrete mixers, cement block and fence post
machinery. Send for circulars and prices. Address
W. L. Keller Cement Block Machine Co., Kearney,
Neb.

EXCEPTIONAL OPPORTUNITY FOR ENER-
getic solicitors with grit and selling power. Article
absolutely new and guaranteed. Tremendous seller.
Everybody buys if shown. 6oc. to $2 profit each sale.
Virgin field awaits hustlers everywhere. Write today.
Sanitax Co., 2310 Wabash Ave., Chicago.

WONDERFUL INVENTION—CANCHESTER
Kerosene Incandescent Lamp burns with or without
mantle; 6 times brighter than electricity, gas, acety-
lene or gasoline at 1-16 cost. Burner fits any Jamp;
saves 75 per cent oil. No trimming wicks. $10
daily. Beware of imitations. Handsome outfit fur-
nished. Canchester Light Co. 26 State, Dept. P. E,
Chicago.

BUSINESS OPPORTUNITIES

HOME MAIL-ORDER BUSINESS. PLEASANT,
Education, Profitable pastime. Everything furnished.
Booklet free. Clarence Wright, 1828 E North St.,
1 hiladelphia.

CONCRETE—LEARN HOW TO HANDLE
this material by reading “ Concrete,” a monthly maga-

zine devoted to the uses of Portland cement. Practical,
instructive articles, written in plain English. Sample
copy, 1oc. Yearly subscription, one dollar. Concrete

Pub. Co., 299 Owen Bldg., Detroit, Mich.

START LEGITIMATE MAIL-ORDER MER-
cantile business of your own; possibilities unlimited;
cash orders, good profits; conducted by anyone. We
print your catalogs, supply everything; sell you mer-
chandise at wholesale, show you how, on small in-
vestment. Write for free booklet and sample catalog.
Central Supply Co., Kansas City, Mo.

LONG ESTABLISHED MAIL-ORDER BUSI-
ness, good for $s50 daily. Easily conducted by any-
one, anywhere. Satisfactory terms. Anderson, 6947
North Clark St., Chicago.

R.S3
BUSINESS OPPORTUNITIES

YOU CAN MAKE FROM $200.00 TO $2500.-00
in addition to your regular salary under our new salary
plan. Special opportunities for employees of elec-
trical concerns, telephone, telegraph, light and power
companies, etc. Particulars free on request. Circu-
lation Department, Popular Electricity, Chicago, Il

LOVE'S MYSTERIES—EXPLAINS MAGNET-
ic Attraction, Gaining Affections of Opposite Sex, etc.
316 priceless pages. Appropriately illustrated; $2.00.
Circulars free. Auguster Martens, Publisher, Bur-
lington, Iowa.

DON’T WORRY\ IF CHRISTMAS LEFT YOU
broke—you can make lots of money by taking advan-
tage of our special salary offer, without interfering
with your regular work. Ask about it. Popular
Electricity, Circulation Dept., Monadnock Block,
Chicago.

PERSONAL MAGNETISM WINS—NO DIF-
ference what you want, develop your latent forces and
succeed. Helpful books, 10c, 25¢ and 50c. Catalogue
free. Elecscience Institute, 6945 N. Clark St., Chicago.

RAPID CALCULATION BY “PRODUCTS OR
DIVIDENDS” beats any machine. Get free par-
ticulars and learn the system G. A. Christensen,
Civil Engineer, Box 22-E, San Francisco, Cal.

MESMERISM—MAGIC MONEY MAKER —
Lecturing, Healing, Stage Performances, teaching
by mail. We furnish everything required. “‘Secrets
and Wonders of Hypnotism” free. Elecscience Inst.,
6947 N. Clark St., Chicago.

ATTENTION—OUR PROPOSITION OFFERS
you best chance you ever had for making easy money
and lots of it. Write for our salary plan. Most gen-
erous ever presented. Popular Electricity Publishing
Co., Monadnock Block, Chicago.

BOOKS

64-PAGE BOOK, HOW TO MAKE STATIC
Machine, Telephone, Electrotypes, etc. 200 Illus-
trations. 1oc prepaid. B. K. Bunch, Marshall, Mo.

WANTED—EVERY BOOKKEEPER TO READ
“How to Become a Head-Bookkeeper, Auditor or
Public Accountant.”” Worth reading. Will send it
Free. Chas. A. Sweetland, 4 Bovleston Bldg., Chicago.

HYDE'S TELEPHONE TROUBLES AND HOW
to find them, and manua! of co-. units, combined 19og
edition. Price 25¢c. copy Address, Hyde Pub. Co.,
183 s5th St., Milwaukee, \Wis.

EVERY SMOKER SHOULD HAVE OUR
bully little book which tells just what live men want
to know about cigars. Frank and truthful. Gives
unprejudiced, straight, inside information. No “ads.”
Send ten cents silver. Cuba Nov Puh Co., Box 1383,
Bostor, Mass.
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COINS AND STAMPS

STAMPS, 100 FOREIGN, ro CENTS; 40 U. S.,
to cents,. Two Tasmania pictures, 4 cents. F, L.
Toupal Co., 1410 Lowe Ave., Chicago Heights, Il

OLD COINS—$s5.75 PAID FOR RARE DATE
1853 quarters. $10 for a cent. Keep all money dated
“before 1880 and send 10 cents at once for our New
Illustrated Coin Value Book. Size 4x7. It may mean
)li})ug{fortune. C. F. Clarke & Co., L. B. 12 Le Roy,

FOREIGN STAMPS—g DIF. JAPAN, 5C; 10
Australia 5c., 7 Africa 5c.: 250 mixed Foreign China,
Chili, etc., 10 ¢. 70 dif. Old U. S., worth $1.50, only
roc. Stamps bought. H. J. Kleinman, 3643 N.
Marshall St., Philadelphia, Pa.

ELECTRIC MATERIALS

DRY BATTERIES RENEWED BY ANYONE
for 10 to 25c. per doz. Good as new. Formula $1.
Will send this month for 35c.  FAIRMOUNT TELE-
PHONE CO., Leighton’s Corners, N. H.

STORAGE BATTERIES, 6 VOLTS, 60 AM-

peres, $7.50. Electrolytic Rectifiers, charge batteries
from alternating current, $5. Electrical Supply Co.,
York, Pa.

SAVE MONEY—RENEW OLD DRY BATTER-
ies; make good as new; cost very little. Full instruc-
tions 25c. Guaranteed correct. NORTHERN SUP-

PLY CO., Battery Department 3, 3455 N. Hamilton,
Chicago.

FOR SALE

LUBRICANTS, ASBESTOS, GRAPHITE AND
mica candles for loose pulleys and shaftings; no drip;

no dirt; economical. Swain Lubricator Co., 250 E.
Lake St., Chicago.

FOR SALE—COMPLETE SET OF CASTINGS,
with blue prints of 3-4 h. p. gasoline.stationary engine;
includes governor and timer, screws, etc. $10. Comet
Motor Works, 17 W. Madison St., Chicago, Ill.

FOR SALE—ENGINEERING LIBRARY (12
Vols.) in good condition. Bound in half red morocco.
Covers every branch of engineering. Cost $50.00;
g1y price $15.00. Address Henry Ward, r24 E. 52nd

t.

HELP WANTED

THE UNITED TRADE SCHOOL CONTRACT-
ing Co., conducts a trade school and wants men to
learn plumbing, bricklaying, or electrical trade. No
expense and hundreds have learned in a few months.
Steady work guaranteed. Address 120 E. 9, Los
Angeles.

AGENTS—I POINT THE WAY TO SUCCESS
to any agent who will follow my course. I have shown
thousands how to make money. I can show YOU.
My goods and business methods have lifted mort-
gages, built homes and scattered prosperity every-
where. Write today for the “SAYMAN PLAN”
and FREE SAMPLES. 419 Sayman Bldg., St.
Louis, Mo.

CHAUFFEURS—$5 PER DAY PAID TO COM-
petent automobile drivers; a complete instruction
book that will qualify you for these positions will be
sent postpaid for zs5c. This valuable book tells all
about driving and adjusting automobiles; explains
all gasoline engine troubles; satisfaction guaranteed
or money refunded. George N. Pearson, Bala, Pa.,
Desk E.

WANTED—1000 CHAUFFEURS AND REPAIR
Men. Our demand for automobile engineers exceeds
the supply; calls for men of intelligence and mechani-
cal bent, capable of commanding $100 to $150 monthly
upon graduation. Resident courses $15-$50. Home
correspondence courses completed by practical road
and shop work at any of our branches or affiliated
schools, highly successful. Look This Up. Auto
Schools of America, 1680 Michigan Ave., Chicago.

WANTED IMMEDIATELY—RAILWAY MAIL
clerks, Custom House clerks, many spring examina-
tions. Salary $600 to $1500. Steady work. Short
hours. Annual vacation. Salary twice monthly.
Thousands to be appointed during 1g9r0. Country
and city residents equally eligible. Common educa-
tion sufficient. To advertise we are preparing can-
didates free. Write immediately for Schedule showing
examination places and dates. Franklin Institute,
Dept. O., 58 Rochester, N. Y.

INSTRUCTIONS

INSTRUCTIONS—I CAN SUPPLY ANY SUB-
ject A, S. C. reference library, at a great saving to you.
or if you have a set of A. S. C. Books vou wish to sell,
I’ll pay you a reasonable price for them. What do
you say? M. C. Suttle, McLeansboro, Ill.

FOR SALE—“TESLA COILS” 8 AND r2 IN.
spark. $10.00 and $15.00 without condenser. Glen
McWilliams, sor S. Broadway, Decatur, Ill.

WANTED—YOUNG HMEN, 16 TO 20 YEARS,

to learn armature and field winding, motor assembling
and testing. Address Motor Manufacturer, care
Popular Electricity, Chicago.

HELP WANTED—IF YOU WILL BUY A
slightly used A. S. C. Cyclopedia from me and study
it you will not be looking through the “Help Wanted’
column for employment. I can furnish any subject
at a great saving to you. M. C. Suttle, McLeansboro,
Illinois.

WANTED—YOUNG MEN WHO CAN FUR-
nish references, to become traveling salesmen; ex
perience unnecessary; WRITE TODAY FOR FULL
PARTICULARS. Bradstreet System, Dept. L.,
Rochester, N. Y.

MISCELLANEOUS

GASOLINE ENGINE CASTINGS, COMPLETE
sét of castings for one horsepower Marine Engine.
Just the thing to pull a small Dynamo. $8.00 per set.
Murray & Allender, Fairfield, Ia.

FLYING MACHINE DEMON 25¢, FRENCH
Monoplane, 75¢c, Model Aeroplane $1.25. Build your
own man-carrying machine; instructions $1.00. Write
us. Box 133, Sta. A, San Antonio, Tex.

MAKE YOUR OWN CUTS AND MIRRORS
by our simple chemical processes. FEach formula
complete 1oc. Banner Supply Co., Moline, Ill.

BECOME A MAGICIAN—WE HAVE THE
latest up-to-date Sleight of Hand Tricks and Magic.
Catalog free. Thom-Mickey Co., 546 Rockefeller
Bldg., Cleveland, Ohio.
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MECHANICAL AND ELECTRICAL DRAW-
ings, tracings, blue prints, and designs made. Good
work. Satisfaction guaranteed. Prices right. Send
ikfitChes for estimate. J. W. Whitaker, Francesville,
nd.

HAND PASTE—REMOVES ALL DIRT AND
stains from the hands. sc. will make $1.00 worth at
store price. Directions for making this paste, 25c.
Johnson & Bell, 275 r2th St., Brookiyn, N. Y

FREE TO ALL—OUR ILLUSTRATED CATA-
logue of tricks and novelties, etc. National Trick &
Novelty Co., Dept. B., 2806 State St., Chicagd, Il

- ANYBODY CAN MAKE GOOD CUTS WITH
my simple zinc etching process; price, $1; specimens
and particulars for stamp. T. M. Day, Box E., Wind-
fall, Ind.

ARE YOU INTERESTED IN THE TELE-
PHONE BUSINESS? Write for our premium offer.
Western Telephone Journal, Vinton, Iowa.

100 CARDS PRINTED soc. POSTPAID ANY-
where. Card Printing Co., 5213 Carpenter St.,
Chicago.

GUMMED LABELS—3000 FOR $1.00 POST-
paid. Any size up to 1x2. Two colors. All work
satisfactory or money back. Trial order convinces.
Send for FREE samples. E. Terrance Mfg. Co.
Belmar, Pittsburg, Pa.

“LIGHT, HEAT, MAGNETISM AND ELEC-
TRICITY are all one and the same thing.” If you
want to know what they are, send fifty cents (50c.)
for a copy of a pamphlet to A. M. Howland, El Paso,
Texas.

SEND 2c. STAMP FOR OUR NEW ILLUS-
trated catalog of electrical books you should have, and
particulars of our special offer, ““An Electrical Library
Free.” Popular Electricity Book Department, Mo-
nadnock Block, Chicago, Ill.

MOTION PICTURE MACHINES, FILM
Views, Magic Lanterns, Slides and similar Wonders
For Sale. Catalogue Free. We also Buy Magic
Machines, Films, Slides, etc. Harbach & Co., 809
Filbert St., Philadelphia, Pa.

“23 FOR DIRT.” CLEANS EVERYTHING.
Ask your dealer, or send roc.
C. C. C,, 403

for can. Agents wanted everywhere.
S. 12th St., St. Louis, Mo.

GOLD FISH AND AQUARIUMS THE MOST
charming, interesting and least troublesome of pets..
Our fish are raised from choice stock of hardy breed
adapted to aquarium life. Our gold fish book given
for the asking. The Pioneer Aquarium Mfg. Co.,
gold fish hatchery, Racine, Wis.

MAKE MIRRORS AT HOME. BIG PROFITS
with little outlay. One 18x36 in. mirror, costs $2.00
to $5.00. You can silver a glass this size for 2oc.
Send soc. in stamps or money order and we will send
you EXPLICIT DIRECTIONS how to do it; also
how to emboss, grind, foil, gold leaf, frost chip and
make imitation stained glass. How to transfer photos
on glass, bore holes in glass and cut skylights. George
L. Patterson & Co., Dept. 4, Brooksville, Ky.

WE MANUFACTURE GLASS PAPER. PLAIN
glass windows made to look like real stained glass.
Easily applied and beautifies the home. Something
new for agents. Two sheets of this glass paper sent
as a sample with catalogue in colors and complete
instructions on receipt of 10 cents. S. H. Parrish &
Co., 216 Clark St., Chicago.

BEST PRICES—MOST COMPLETE LINE IN
Chicago—of rubber stamps, daters, check protectors,
stamping specialties, etc. Big illustrated catalog free.
Special short time offer—roc. a line. {of 3 in. or less)
on all rubber stamps. Any style type—cushion or
moulding mounted. Send me your order today. Theo.
Hebling, 709 Marquette Bldg,. Chicago.

THREE THOUSAND FORMULAS—MY 368-

- page volume of recipes and trade secrets, cloth bound,

only goc, prepaid. Worth dollars. Satisfaction guar-
anteed. SPECIAL—Return this ad and I will in-
clude 3 months’ subscription to Mechanical Digest.
Digest alone for 3 months, 1oc. Wiley Sanderson,
Dept. E, Ypsilanti, Mich.

MOTORS

BARGAINS—ALTERNATING AND DIRECT
current motors, dynamos, also plating dynamos, all
makes, sizes, sold, bought and repaired. Eugene L.
Richter Electric Co., N. E. Cor. Ubier and Columbia
Ave., Philadelphia, Pa.

MUSICAL INSTRUMENTS

MAKE VIOLINS—FULL SIZED PLANS soc.,
silver. Ross & Co., Dept. M., Blanchard Hall
Los Angeles, Cal.

PATENTS AND INVENTIONS

MODELS MADE FOR INVENTORS. LOW
prices. S. H. Merryman, Towson, Md.

PATENTS PROCURED FOR TEN DOLLARS
Attorney’s fees, Twenty years’ experience. M. Pierce,
Downing Building, New York. -

PATENTS SOLD FOR 5 PER CENT. W
force sales by constant advertising. Send for plan.
Patent Sales Co., Merchantville, N. J.

PATENT—ADVICE AND BOOKS FREE.
Highest references. Best results. I procure patents
that protect. Watson E. Coleman, Patent Lawyer,
612 F. St,, N. W., Washington, D. C.

MASON, FENWICK & LAWRENCE, PATENT
Lawyers. 616 F. Street, Washington, D. C. Estab-
lished 49 years. Best references. Careful work.
Terms moderate. Booklet and advice FREE.

TWO BOOKS FREE—SHEPHERD & CAMP-
bell, Patent Attorneys, 2196 McGill Bldg., Washing-
ton, D. C.; 246 Canal St., New York; Kimball Bldg.,
Boston. Prompt service.

PROTECT YOUR IDEAS—PATENT SE-
cured or our application fee refunded. Advice and
booklet free. Milo B. Stevens & Co., Attorneys, 8oo
14th St., Washington, D. C.; 336 Monadnock Block,
Chicago. Established 1864.

PATENTS, SOUND AND PROWECTIVE, bring
profits to inventors. J. B. Cralle & Co., Patent At-
torneys, Cralle Bldg., Washi(l)lgton, D. C. Write for
our free new book and method without delay.
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PATENTS SECURED—INVENTOR'S POCKET
Companion free. Send description for free opinion
as to patentability. W. N. Roach, Jr, Metzerott
Bldg., Washington, D. C.

HAVE YOU AN IDEA? WRITE FOR OUR
books, “Why Patents Pay.” “100 Mechanical Move-
ments,” Perpetual Motions—so illustrations. Mailed
free. F. P. Dietrich & Co., Patent Lawyers, Wash-
ington, D. C.

PATENTS—H. W. T. JENNER, PATENT AT-
torney, and mechanical expert, 608 F. Street, Washing-
ton, D. C. Established 1883. I make an investiga-
tion, and report if patent can be had, and the exact
COSta Send for full information. Trade-marks regis-
tered.

PATENTS OBTAINED OR NO CHARGE
made. Easy payments; 15 years’ official Examiner
U. S. Patent Office; unexcelled facilities. Patents
advertised for sale free. Send sketch for free search
and report on patentability, also illustrated inventors’
guide book. E. P. Bunyea Co., Washington, D. C.

MACHINE DESIGNING AND DRAFTING—
Ideas developed to their correct mechanical design.
Unsuccessful inventions re-designed, simplified and
improved. Mechanical problems solved. Automatic
high-speed machinery a specialty. If in trouble write
our Engineering Dept. INDUSTRIAI, NEWS BU-
REAU, Ithaca, N. Y,

PICTURES AND POST CARDS

25 BEAUTIFUL POSTCARDS, ALL DIFFER-
ent, for 25c. Some of them retail at 5¢. and 1oc.
each. Hudson Novelty Co., Port Ewen, N, V.

SEND ME 25c. AND GET 15 BEAUTIFUL
views of Grand Rapids, the furniture city. J. C.
Seven, 646 Wealthy Ave., Grand Rapids, Michigan.

SELL YOUR KODAK NEGATIVES—SEND
us proofs and roc. to cover cost of submitting to adver-
tisers. As soon as buyer is located we will make you
offer. Photo Advertising Co., Dept. 2, 4219 Wilcox
Ave., Chicago.

SCHOOLS

$200 TO $600 MONTHLY EASILY MADE FIT-
ting eye glasses. Short, easy mail course. Reduced
tuition. Big demand for opticians. Write today for
free “Rooklet O,” National Optical College, St. Louis.

TELEGRAPHY TAUGHT THOROUGHLY and
quickly—also ‘“Wireless.” Superior methods; posi-
tions guaranteed; catalog free. Write today. Eastern
School of Telegraphy, Box 6o, Lebanon, Pa.

CIVIL SERVICE EMPLOYEES ARE PAID
well for easy work; examinations of all kinds soon;
booklet 50, describing positions and telling easiest and
quickest way to secure them, is free. Write for it
now. Washington Civil Service School, Washington,
D. C.

AUTOMOBILE SCHOOL~—LEARN THE AU-
tomobile business, repairing and driving, in which
you can earn good wages and have healthful and pleas-
ant work, We give a thorough and practical course
in road work and repairing. For full particulars
address Academy of Automobile Engineering, 1420
Michigan Ave, Dept. “C,” Chicago, Il

WIRELESS

WIRELESS, ELECTRICAL AND HIGH |JFRE-
QUENCY APPARATUS, 19ro catalog for stamp.
Walter W. Hartman, Clay Center, Kan.

ATTACHMENT FOR MORSE KEY—CON-
vert your old key to a wireless key Price of attach-
ment fitted with heavy alloy contacts, mounted on
finished base with binding posts, $2.50. Complete
with key, $4.00. Anderson Wireless Apparatus Co.,
Sheidley Bldg., Kansas City, Mo.

WIRELESS TELEGRAPH—WE CARRY A
full and up-to-date line of instruments for amateurs
and professionals. Stamp for catalogue. Empire
Wireless Exchange, 230 W., 111 St., New York City.

SILICON, EXTRA SPECIAL QUALITY, 3sc.
per ounce. Quantity limited, order at once. Add sc.
for postage. Iron Pyrites, for detectors, 35c. per
ounce, sc. added for postage. John Petri, 217 A. W.
22nd St., Chicago, Ill.

SPECIAL PRICES—1000-OHM WIRELESS RE-
ceiver, double pole, special thin diaphragm wound with
copper wire, $1.75. “ National” receiving condenser,
30c. Waterhouse Bros., Bourne, Mass.

ALUMINUM—SEND FOR PRICE LIST ON
wire, sheet, ingot, solder, and dental plate. Also brass,
copper, lead and platinum. John Petri, 217 A West
22nd St., Chicago, Il

FREE TO WIRELESS EXPERIMENTERS—
Wanted, wireless experimenters to do original work at
home during leisure hours. We will pay liberally for
your work, Here is a chance for young students a:nd
other wireless workers to earn some money and a wire-
less education during your spare time and without any
expense on your part. Apply as this opportunity may
not be offered you again. Address Experimental
Department, Collins Wireless Bulletin, Newark, N. J.

1ooo OHM RECEIVERS $:1.75. VERY SENSI-
tive and reliable. Complete long distance receiving
sets with pair receivers (resistance of receivers 2000
ohms), $12.25. Double slide tuning coils, $3.50.
Fixed receiving condensers, 3oc. Send stamp for
circulars. T. Alden Wireless Co., Campello, Mass.

TO WIRELESS EXPERIMENTERS EVERY-
where: Free Detectors. I have discovered a new
crystal detector and claim it is superior to any other.
I have a great quantity on hand and will be glad to
furnish large crystals F-EE to all who apply, as I
want your opinion. I would like wireless experimenters
everywhere to try this detector at my expense. Apply
at once by mail to William Dubilier, 54 & 56 Clinton
St., Newark, N. ]J.

TYPEWRITERS

IT’S A SHAME—GOOD REMINGTONS, $15.00
to $24.00, rebuilt $33.00, sell them all. Olivers, Under-
woods, Smiths, 150 stock. Rentals $1.00 applies.
Ribbons 15¢. Knight’s, 241 N. rz2th, St. Louis, Mo.

MAGI

POCKET TRICK FREE
Catalog included. send 4c¢ stamp
Dept. 17 270 W, 39th 8t., NEW YORK,
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Vibrate Your Body
And Make it Wel

You have no right to be sick. h

Pain, suffering and disease are unnatural,

they are wrong. Itis your duty to be well.
Don't try to stand pain—CURE IT. No matter
what ails youn—even if others have told you that your case was
incurable— DON’T GIVE UP HOPE. Thegreat natural forces,
Vibration and Electricity, are curing niore people today than all
the drugs and doctors in the world put together.

THE WHITE CROSS ELECTRIC VIBRATOR

combines both of these great natural curative agents. It gives you yonr choice of )

Vibrativn, Furadic and Galvagic Electricity, either separately or in cun?ﬁi%’?;:;;?“bh
combination, just as you wish. It relieves pain insrantly, and its B
cures are perrnanent.

The White Cross Electric Vibrggor cures the cause of dis-
easo. It sends the rich, red blood leaping and coursing through |
your veins and arteries straight to where the disease be-
&ins. It tones up your nerves and muscles and every vital
organ. It makes you fairly tingle with the joy of living.

Don't neglect the FIRST symptoms. 1t you feel
“ran down,” '‘out of condition,’” if you just feel *‘out of
sorts'” generally. something is wrong. The most seri-
ous diEzases cre;pb upon y(;u unu:\'nres. ;I‘I;e fWhlre ———
Cross Electric Vibrator fills your body so full of vigor- 3
ous, robnst health that pain and disease caunot find a cm{;m:‘;‘l:?%t:&::;? ad

foothold.
£A

FREE BOOK <,

“Health and Beauty”

SEND TODAY for the mazuificent free book, **Health
and Beauty.”” This valusble work tells you all nbout the hu-
man body in health and disense in termis so plain, so clear,
thnt anyone can wunderstand. 1t tells you how you can gef r 4 s
well and keep well, mo matter what your troubleis. This
hook was not written for surgeons and physicians, but for
you. Every page, overy line, is thrillingly interestiug. ; S

Besides. this book telis you all about the wonderful White Making the Halr Beautiful
Cross Electric Vibrator—what it lias doue for thousands with Vibration.
of others and what it will do for you. It tells you about
tho very special offers which we are making. for justa

N short rh;:'c;; on ﬂcnjs wong?r-wo’rki'r)’:l fustrument. and hlow

on can get 8 hite Cross Electric Vibrator on o genuine

VIBRB‘?ngg:C{[%ROT"HPEVO%ECI\I’(ING grec trial. Your name and address brings this intensely interest-
ing book by return wail. Sign the coupon and mail it to us atonce.

cures et e | Vibrating Chair Free

Headache Nervous Debility

Catarrh Bright’s Disease With the White Cross Electric Vibrator, you can transform any
Insonmnia Heart Troubie ordinary household chair into a Vibrating Chair, equal in_ewvery
Toothache Deafuess respect to those used In the biz hospitals nnd sapitarioins. You can
Indigestion Stomach Trouble give yourself the same treatments. including the famous Swedish
Rheumatism  Scalp Disease Movement treastments, $hat specialists and sanitariums charge $2.00 to
Neuralgia Constipation £3.00 npiece for. This isonly one of the many marvelous things that
Earache] Lumbago can be done with the White Cross Electric Vibrator exclusively.

ANl these and dozens of other chronic

and acute disenses instantly reiieved '
and permanently pured by Vibration
and Electricity. Het our wonderfu en 0up0n 0 a § [ LINDSTROM.
1
SMITH CO0.,

free book, ‘‘Health and Beauty.'*
THEN you will kncw.

For Free Book 2>, ¢ i

DON'T DELAY A MINUTE. Whether younre fxgel; m;'mﬂ:":" ;90"‘]‘:
sick or well, you shuild sead for this buok anyway. book *‘Health 3.2 Beau-
You cannot tell when you rreay need it and need it v on tren‘mcr:t of dls-
badly, When you do there will by o time to send P By Wibeaiion’ and
for it. Learn foday what vibration will do for you Electricity. Also free trial
—for all your loved ones. Learn all about its won- offor N
derful health-giving powers. Learn how you can R E
save all doctor bills and cure yourself right at home N
without expense. @v

SEND NO MONEY, just your name and address on g
the coupon. Bur write today. &

\ LINDSTROM, SMIT“ CO. a\"ev Address ...iceceiecimescsse

253 LaSalle Street
Dept. 1402 CHICAGO [

L)
4}*

4

NAME. o vueedtieifossnnna
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X

Why

N I Wireless

el TR

If you are a Wireless Operator or are
building Wireless Telegraph Equipment
you will want to join

Popular Electricity Club
g All over the country today the big

wireless telegraph and telephone cor- Send for particulars and membership blank.

porations are endeavoring to get reliable, You will also want this splenc[id
trustworthy operators.

q The demand is greater than the sup- WIRELESS BOOK

ply—good men are scarce. It’s the
golden opportunity for the young man
of brains and ability.

THE STORY OF
THE WIRELESS
TELEGRAPH

A Complete Course for
Wireless Students

The American Wireless Institute, which is the
most complete school of its kind in the United
States, is now preparing hundreds of young men
and women to fill positions of trust as wireless
operators.

We teach by the only satisfactory method—
practical working experience. Our study rooms
are filled with complete wireless instruments—
students get the actual experience of sending and
receiving messages.

We educate our students in Wireless construction
in all its branches—teach them the proper care and
use of all instruments in Wireless work.

Non-Technical
In Plain English
[llustrated
Sent with* one year’s
subscription (new or
renewal) to Popular

Electricity for $1.50

Wireless Operators Get

Eg_ Salaries

The pay for Wireless operators "and engineers
r:i)nges from $GO to $175 per month, according to
ability.

But this is not all—think of the vast opportuni-
ties offered in the Wireless field, for the young man
who is industrious and reliable.

Big corporations, with millions of capital. are Q_0
ente}fgmgdt is field 'x:ndﬁtheée tis talbsoluteiy e llrnkv; POPUIar Electrlmty PUbo CO.
to the advancement offere 0 the man with pus
and ability. P Monadnock Block = CHICAGO, ILL,

Every young man who is mechanically inclined
should have our catalog—it £gives complete details
of our course-—shows you plainly how we teach you
to become a Wireless operator. 3

I enclose herewith $1.50, for which enter me for

i A one year's subscription to Popular Electricity and
Positions Waitin g for send me The Story of Wireless Telegraphy.

Our Students

Name......oooiiiiiiiiiiiiiiieeinnnn,
We are continually receiving at "our "office, re-
quests from every part of the country for trained Add
men, and it is an easy matter for us to find good R R
positions for our students as fast as they fit them- .
selves for practical work. City covier i 00000000000
Don’t let this chance slip by. 8it down right
now and write for our prospectus. We will send State .... ..iiiiiiiiia.... 900000000000

complete details by return mail.

AMERICAN WIRELESS INSTITUTE —

27 William Street INew York, N. Y.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Seventeen Cents a Day
Buys an Oliver Typewriter!

This amazing offer—the New Model Oliver Typewriter No. 5 at 17 cents a day—is open
to everybody, everywhere,

It's our new and immensly popular plan of selling Oliver Typewriters on little easy
payments. The abandonment of longhand in favor of clean, legible, beautiful {ypewriting is
the next great step in human progress.. *

o Already—in all lines of busiuess and in all pro-
fessions—the use of pen-and-ink is largely restricted to
the writing of signatures.

Business Colleges and 1ligh Schools, watchful of
the trend of public sentiment, are training a vast army
of young people in the use of Oliver Typewriters.

The prompt and generous response of the Oliver-
Typewriter Company to the world-wide demand for
universal lypewriting, gives tremendous impetus to the
movement.

The Oliver, with the largest sale of any type-
writer in existence, was the logical machine to take
the initiative in bringing about the universal use of type-
writers. It always leads!

Save Your Pennies and Own an Oliver

This ““17-Cents-a-Day” selling plan makes the Oliver as easy to own as to rent. It places
the machine within easy reach of every home—every individual. A man’s “cigar money”—
a woman’s ‘pin money”’—will buy it.

Clerks on small salaries can now afford to own Olivers. By utilizing spare moments for
practice they may fit themselves for more important positions.

School boys and school girls can buy Olivers by saving their pennies.

You can buy an Oliver on this plan at the regular catalog price—$100. A small first
payment brings the machine. Then you save 17 cents a day and pay monthly.

And the possession of an Oliver Typewriter enables you to earn money to finish paying
for the machine.

Mechanical Advantages Service Possibilities

The Oliver is the most highly perfected typewriter The Oliver Typewriter turns out more work—of
on the market—hence its 100 per cent efficiency. better quality and greater variely—than any other writing

Among its scores of conveniences are: machine. Simplicity, strength, ease of operation and visi-

—-the Balance Shift bility are the corner stones of ils towering supremacy in

—the Ruling Device —Correspondence

—the Double Release —Card Index Work

—the Locomotive Base —Tabulated Reports

—the Automatic Spacer —Follow-up Systems

—the Automatic Tabulator —Manifolding Service

—the Disappearing Indicator —Addressing Envelopes

—the Adjustable Paper Fingers —Working on Ruled Forms

—the Scientific Condensed Keyboard —Cutting Mimeograph Stencils

Can you spend 17 Cents a Day to better advantage than in the purchase of this wonderful machine ?

Write for Special Easy Payment Proposition or see the nearest Oliver Agent. s

The Oliver Typewriter Co., 47-55 Dearborn St,, Chicago, Ills.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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ELECTRICITY
BOOK FREE

Profusely lllustrated with Photos from Life.
Write for it today.

Thissplendid book is compiled from the best authorities

In the world. Explains how electricity as supblied by inex-

pensive batteries cures Rheumatism, Dyspepsia, T nsomnia,

Liverand Kidney Trouble and all nerve affections and dis-
eases due to poor circulation. Explains how to enjoy the
famous electric baths and beauty and health massage at
home at little cost.

Thie book also lists the latest improved Batterles (Prices 81,956
to $24.00), which we send on 10 days’ free trial.

DETROIT MEDICAL BATTERY CO.
299 Mafestic Bldg., Detroit, Mich.
Write today for our free book.

Deaf Persons
Gan Now Hear

Wonderful Invention Has
Delivered Thousands
from the Handicap
of Deafness.

Don't thipk you have to worry along if you
can’t hear well, Every
deaf person Is at a
hopeless disadvan-
tage.deprived of social
N pleasure, barred from
active business. Any
dullness of hearing is
a constant mortifica-
tion.

L= But now this misery
N\ Is unnecessary. Every
\deaf person can hear
: as well as ever before
2 by simply wearing a
pair of

N ) 2 Y
\ 27
4
WILSON’'S EAR DRUMS
A wonderful little device that fits into the ears
without the slightest discomfort. Invisible when in-
serted—so tiny, so perfect, that you forget you are
wearing them, And the effect is magical,

This marvelous invention was perfoected by Mr. Geo.
H. W suffering from hopeless

'ilson, after years of
(leglfne§s. They enabled him to hear perfectly. And
this miracle has been repeated for 200.000 persons,
Send today for a book written by Mr. Wilson thnt
tells the whole story—gives hundreds of letters from
grateful users. This priceless book is FREE for vour
name on a postal. Just ask for Mr. Wilson's hook.
It will come by return mail. Addresg Wilson Ear

Drum Co., 166 Todd Bldg., Louisville, Ky. (2)

RHEUMATISM

Don’t Take Medicine—Let Me Send
You My Dollar External Remedy
That is Curing Thousands
TO TRY FREE

This Coupon Brings It!

FREDERICK DYER, Corresponding Sec’y,

Magic Foot Drafts cured J. Priest, of Uxbridge,
England, after 35 years of pain. Cured 3 years ago.
No return.

Magic Foots Drafts cured Robert Nicol, of West
York, Ill, at the age of 82, and also cured his wife. No
return of rheumatism in two years,

L. J. Holleniers, of New York Cily, writes: X
“I have tried your pair of Magic Foot Drafts and it worked
like a charm. 1 was cured in four days and feel perfectly well.”

A. T. Farrow, of Melita, Man., Can., writes: .

“I should be failing in my duty if I neglected to inform you
that your remedy has effected a complete cure with me. I have
suffered considerably with rheumatism for forty years and have
tried all kinds of doctors and supposed remedies, both here and
in England, but nothing did what your Magic Foot Drafts have
done. Their work was miraculous.”

What Magic Foot Drafts have done for hundreds of
thousinds they can do for you. These letters and many
thousands like them can be seen at our offices, but I don’t ask

you take anyone’s word. Send me the coupon today. Return
mail will bring you a regular TRADE MARK S
Dollar pair of Magic Foot Drafts, g
the great Michigan cure for et B
Rheumatism of every kind— {_ . Z

chronie or acute, no matter
where or how you have suffered.
Try the Drafts for fyollllrsc-li’ta_nd
then if you are fu satis-
fied wil?x the benefit rec{i\-ed, send me One Dollar. 1f not, keep
vour money. You decide and we take your word. Send
no money—ijust the coupon. Do it now,

——— This $1.00 Coupon Free ——

Good for a regular $1.00 pair of Magic Foot Drafts to be
sent Free to Try (as explained above) to

Mail this coupon to Magic Foot Draft Compaay, 240F,
Oliver Building, Jackson, Michigan.

For our Mutual Advantage mention Poptilar Electricity when writing to Advertisers.
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AECHANICS

f@ / Salary-
57 Raising

HANDB?’

TELEPHONE
TELEGRAM
ENGINEER
HANDB?P

BUILDING
'-’-—_"._":..’_J -l The little books shown above are compiled from
- the Courses of the International Correspondence
Schools—the institution whose business it is to raise
i ' salaries.  The information contained in the books 1s
ENGINEER'S intended to give to the working man immediate access to the
RS solution of problems met with in every-day work—to enable
: him to meet emergencies and therefore to make him more valuable.
The Electrical Engineer’s Handbook is a storehouse of information
about the-latest and best electrical theory and practice. It represents
the combined work of the best authorities, edited by the staff of experts of
the International Correspondence Schools, of Scranton, Pa.  In the little book
is knowledge that it has taken experts years to acquire—knowledge needed
every day, and so hard to find in ordinary textbooks. Thousands of electrical
workers have purchased the Electrical Engineer’s Handbook; and hundreds
of letters on file here bear testimony to its worth. No other book on electnicity
contains in so small a space so much pay-raising knowledge.

Just think of getting such a book, cloth bound with gilt title and top,
prnted in clear type on good supercalendered
paper, containing more than 400 pages and
- 200 illustrations—think of getting such a book
for 50 cents. The books™ ordifiarily sell for
$1.25, and are worth many times that to busy

MARINERS

HANDBODK,

Box 1102-P, SCRANTON, PA.

the books before which I have marked X.

e0s 0000000,

9000060600 0600000060000600s00

International Textbook Company

Ienclose$___ for which please send me

__Tel. and Tel. Handbook __Bldg. Trades Handbook

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.

. . . ¢ __Pium. and Fit. Handbook __Buslness Man’s Kandbool
men. We are using the little books to introduce T e o
the value of I.C.S. Training; and we will —Electrical Engineer’s Handbook
send them, prepaid, when ordered with the ¢,
s . 5 S ame -
coupon printed below, for the special price of, ¢
St.andNo._______
for each Handbook, 50 cents. p L™,
SCity._____ S

1000000000000 0000000000000
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We will ship you a
I o n Avs F R E E T R I A L SRt
on approval, freight

1
D prepaid, to any place in the United States witkout a cent deposit 1n advance, and allow ten days free
trial from the day you receive it. If it does not suit youin every way and is not all or more than we
claim for it and a better bicycle than you can get anywhere else regardless of price, or if for any
reason whatever you do not wish to keep it, ship it back to us at our expense for freight and
you will not be out one cent.

2
Low FAGTOHY PnlcEs We sell the highest grade bicycles direct from factory to rider at
lower prices than any other house. We save you $io to $25 middle-
men'’s profit on every bicycle. Highest grade models ‘with Puncture-Proof tires, Imported Roller
chains, pedals, etc., at prices no higher than cheap mail order bicycles; also reliable medium
grade models at unheard of low prices.

InEn WA"TED in each town and district to ride and exhibit a sample 1910 **Ranger”’ Blcyple
B AGE"TS furnished by us. You will be astonished at the wonder/uily low Prices
and theliberal propositions and special offer we will give on the first 1g10 sample going to your town. Write at once
§ for our special offer. DO NOT BUY a bicycle ora pair of tires from axyone at any price untll you recelve our catalogue

and learn our low prices and liberal terms. BICYCLE DEALERS, you can sell our bicycles under your own name plate

at double our prices. Orders filled the day received,. SECOND HAND BICYCLES—a limited number taken in trade by
our Chicago retail stores will be closed out at once, at $3 to $8 each. Descriptive bargain list mailed free. L

'I‘I nEs c oAsTEH B BA K E rear wheels,inner tubes, lamps, cyclometers, parts, repairs and everything in the bicycle

L] line at half usual prices. DO NOT WAIT, but write today for our Large Cata-

loguce beautlfully illustrated and contalning a greatfund of interestini matter and useful information. It onlycosts a postal to get everything.

inow. MEAD CYCLE CO. Dept. G234 CHICAGO, ILL.

KLEIN'S NEW ‘‘CHICAGO GRIP.”

7 Is the Best,
& Cheapest, the most
Powerful and Use-
ful Wire Grip on the
market, Itismade
of steel throughout,
and Nickel Plated.
- it ! It is a well pro-~
C@ s portionedand
< thoroughly reliable
tool. Itlis fust the right shape to handle quickly. It is light, and
when placed onthe wire will hold itseif in place, It can be pushed outon
the wire, 50 as to getas much slack as necessary, and it pulls st raight,
leaving no kinksin the wire. It covers all the essential points required
of a grip to do good work, on either copper oriron wire.

No., 0358 holds Nos. 10 wire to the smallest, each §1.90 net

No. 358A holds Nos. 6 wire to the smallest, each 2.00 net

No. 358C holds Nos, 0 wiretothe smallest, each 3.30 net

No. 358E holds Nos. 0000 wire to the smallest, each 5.00 net
We can furnish any of the above grips_with pulleys, extra. We also
make this style grip for insulated wire. Write for copy of our catalog
and discount sheet, showing all kinds of tools for Electrical Con-

ZbZSA%,CT‘ON EN Gs 29%

$450
g QSr/Bfan'nem /4’
SSrazionar>

The most powerful, efficient, highest
grade, finest finished engines in the
world for the money. Sold under a
binding guarantee to give satisfaction.

2 H.P. $48 Complete

Send at once for handsome Catalogue
and make us PROVE our claims.
The 2 H. P. illustrated is a wonder.
Order today or write. struction Work.

CAILLE PERFECTION MOTOR CO. MATHIAS KLEIN & SONS
1315 2nd Ave. DETROIT, MICHIGAN Station U~-3 Chicago, Il

$2,000.00 to $3,000.00 A YEAR IN HE)SSFU RN Ac
VACUUM CLEANING BUSINESS

We will deliver a complete heating
equipment at your station at factory
prices and wait for our pay while you
test it during 60 days of winter weather.

The entire outfit must satisfy you or

A steady. sure, permanent income of from $2,000 to $3,000 a year
is easily and quickly established in cities from 5,000 up. with the
Aero Vacuum Cleaning Power Wagon. Running expenses are
emall and profits remarkably big. Safer. more profitable than
any other ltne of staple invest-
ment. Makes money from the

day wagon arrives. $1,000 starts —_ 1= you pay nothing. Isn’tthis worth looking
you. The Aero Power Wagons [ woress into? Could we offer such liberal terms
are standard —established by omEs if we didn’t know that the Hess Furnace

yearsof test. The onlyappara-
tus of enough power to do ef-
fective cial clean?
Send for wagon catalog.
Largest builders in the world of
Built-into-the - house Vacuum
Cleaning Systems. Send for
“StationaryPlant’’catalog, stat- ¥
tng kind and size of building.”

Amerlcan Alr Cleaning Company
208 Sycamore St. Milwaukee, Wis.

excels in service, simplicity, efficlency,
economy ?

We are makers—not dealers—and will
save you all middlemens’ profits. No room
for more details here. Write today for free
48-page booklet which tells all about it.

. Your name and address on a post_card

Price 439 1s sufficient. s

‘ A HESS, 912 T Bidg., ChI. .J
Tiges snd Ragiaters Kxirs.

“Loader’” Hese
N-I.F'-m

“Seavey” Mitre Box

Meets Every Requirement

Can be used on a scaffold or ladder as well as on
a bench. Cuts any angle---special or regular.
Needs no special saw. Lightest boxmade. Can
be instantly applied. Made so that it is
attachable to inside or outside work without a
special attachment. Weighs only 2 pounds
$2.50 each. Your dealer or

Smith & Hemenway Co.

108-110 Duane St., NEW YORK, U. S. A.
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BIG MONEY ¥i5E
wimnms BUFFUM

AUTOMATIC
CARD PRESS

It can turn out cards at the rate
of 6,000 to 8,000 per hour. Prints
them in two or more different col-
ors, as the register is good. Easily
operated by hand, belt or electric
motor. No experience needed.
Anybody can run it after one day's
practice and make big profits.

Mr. Rodifer, St.
Louis, Mo., says: "'T have
had one of your machines in
my possession for several
months and find it gives per-
fect satisfaction. Itisa money
maker, and I believe the best
machine of its kind on the
market.**

MAKE $6 TO $10 A DAY |

With the Bufum Press you
can_ establish a big paying ¥
card printing business in your
community, make big money
and be independent. Mr.
Albert Rosenthal, Denver, Colo., writes: "‘Opened up at the Golden
Eagle Dry Goods Co.’s Department Store, where I averaged about six or
seven dollars a day. Moved from there to a small place on 17th street,
where I did still better. It is indeed surprising how quickly money can
be made on the Bufium Automatic Press.””

Even during your spare time you can turn out enough cards with it to
make good money It readily prints all sizes of cards up to and including a
postal card, and will ically feed any thick of card from two-ply
to ten-ply at a speed of from 6,000 to 8,000 per hour. All kinds of jobs,
such as visiting cards, business and advertising cards, tickets, coupons,
price cards, mailing and listing cards, etc., can be run off at a good profit.

START A PROFITABLE BUSINESS OF YOUR OWN

It has been the means, with a small investment, of establishing others
in a nice, profitable business. It will do the same for you. Write us
today for particulars.

BUFFUM TOOL CO.

401 Georgia Street, - LOUISIANA, MO.

clectric Light
For Everybody

50 LIGHT OUTFIT FOR $500 |

. Including FAIRBANKS-MORSE Special Electric En-
gine and Dynamo, Storage Battery and Switchboard.

This outfit will operate fifty 15 Watt, 12 C. P. Tungsten
Lamps as steady and reliable as a city plant.

It offers a relief from the dirt, danger and unsanitary
conditions arising from old methods of illumination and
gives an economical light that is both safe, convenient
and healthful, in fact, there is no_substitute for the soft
white light diffused by Tungsten Lamps—it is even said
to rival day light.

Same engine can be_used for operating pumping plant
or other machinery. Engine operates on gas, gasoline,
kerosene or distillate.

Larger plants in proportion up to soo H. P.

Mention this publication and send for descriptive cata-
logue No. 1163CB.

FAIRBANKS-MORSE & CO.

481 Wabash Avenue, CHICAGO, L&,

Headquarters for Gas Engines,
Dynamos and Motors, Incan-
descent lamps. Pneumatic
Water Systems, Belting,
Shafting, Pipe, Hose Fit-
tings and Fairbanks Scales

THE BARNES VARIABLE SPEED
Alternating and Direct Current Motor

1-12 and 1-8
H.P. The only high speed,
single phase, alternating motor
that absolutely will not
heat.
Armatureand field pieces
are laminated.
Brushes are self-ad-
justing.
The 1-12 H. P. size for
all family washing ma-
chines,
The 1-8 H. P. size for
cofiee mills, printing
presses, etc,

We also manufacture a 1-12
H.P A.C.or D, C. Dental
Motor with chucks for emery
wheels and buffing purposes.
All motors guaranteed. Re-
sponsible agents wanted.

BARNES MFG. CO., Susquehanna, Pa.

Our customers report daily profits of $20
and upwards. Some report as high as $50 a
day. You can do as well.

THE HELM PRESS
produces the highest grade cement blocks
and bricks known and at greater speed
than any other machine on the market.

80,000 Pounds Pressure

This terrific pressure produces absolutely
perfect brick and block, One of our cus-

— tomers landed a $9o0,0c0 government contract
after severe tests of Helm products. The Helm Hand Press
turns out 1,000 block or 10,000 brick a day. Power press has
50 per cent greater capacity.

WRITE TODAY FOR FREE CONCRETE BOOK

Learn how to make big money in concrete. Deon't think of
buying any concrete machinery until you have seen this book,
sent you free, prepaid. Write today.

QUEEN CITY BRICK MACHINE CO., 212, Bank Block, Traverse City, Mich.

XXTH CENTURY
ICE CREAM FREEZER

AND

ICE CRUSHER

All in one machine and operated directly by an electric motor. The Freezer

or Crusher can be run independent of each other or both can be in operation at the

same time.

This cornglete plant occupies but about 8 or 9 square feet of floor space, and is
eight of 36 inches. Made in two capacities, 20 quarts and 40 quarts.
Especially designed for Hotels, Restaurants, Cafes, Confectioners, Caterers, etc.
We also have a special Central Station and Electrical Dealers proposition,
which is not only interesting but profitable. Write today for our Terms,

R. A. DEWSBERRY

a convenient

216 N. MORGAN ST.

CHICAGO, ILL.
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“THE NEW WAY”

An Electric Cooker and Tosster that you can afford
to use.

With the new Electric Cooker you can cook your meals and
meke the most delicious Toast quickly.

Most invaluable for Toasting, for the Sick Room and for a
hurried meal is indispensable.

Ideal for Entertaining—it does away with the disagreeable
features of the now used Aleohol Chnfmg Dlsl\ea.

Made absolutely fireproof; high nickel finish, is equipped
with three different heats; low, medium and maximum.

Can be used wherever Electric Current is available on the
ordinary house current of 100 to 120 volts on either direct or
alternating current.

Anyone can connect it by acrewing the plug into any
electric lamp ‘socket.

Write today for catalog about this wonderful little stove.

The M-V-W Electric Mig. Co.
Reed City, Miehigan

GUDEMAN & COMPANY
Electrical Decorr.::;ions
and Novelties

24 West 33rd St. - NEW YORK, N. Y.

Effective
Electrical
Decorations
such as

Fruit Trees
"Flower Baskets
Genter Pieces
Floral
Garlands
and many other
novel and
pretty
designs

Eleetrically Lighted Rosebush

Table Decorations Our Specialty
Minjature and Decorative Lamps of all
Descriptions
Write for Catalogues and Discount

1 5() EACH
$3.00 per pair
The Lowest Priced

Made.

We absolutely guarantee
these ’phones to be mechani-
cally and electrically per-
fect, and to work as long &
distance as any battery
’phone made.

Instruments are equipped with push button and
bell for signaling.

Distance Phones work depends upon size of wire
and number of batteries used. Good for 500 feet
on 2 Dry Cells per Instrument,

C. O. D. orders accepted if one-half of amount
accompanies order.

Shipping weight per pair is § lbs,
If more than two 'phones are required on a
system advise us of your requirements.

EMPIRE ELECTRIC WORKS
1174, Bridgeport, Ct.

The Guaranteed Cell

FOR IGNITION
ANDALLWORK REQUIRING
HIGH AMPERAGE

For [gnifion £

ALL OTHER WORK ﬂi“"'

POSITIVELY GUARANTEED
FORALL

OPEN CIRCUIT WORK

The list of satisfied “Red Seal” customers is growing
larger each day. A trial is assuring; a comparatwe test
with other makes it convincing that our *“satisfaction
guaranteed” cells will do all we claim for them.

Catalog 24 E for the asking,

Manhattan Electrlcal Supply Co.
New York, 17 Park Place Chicago, 188 Fifth Avenue
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ELECTRICAL TOYS LR BOYS

SOME CHRISTMAS
SUGGESTIONS

% Scientific ELECTRICAL Novelties
Practical, Complete, Durable, Harmless

VERY boy in the country can easily own a railroad.

Costs little and pays big dividends in fun. Our
Models of Locomotives, Trains, Trolley Cars,
Dynamos, Lamps, etc., are practical and durable
inventions. Equipped with dry batteries, no acids or
liquids used, perfectly safe and harmless. Electrical
toys instruct as well as amuse.

Catalog B, fully illustrated, quoting low prices—SENT FREE.

THE CARLISLE & FINCH ¢

264 E. Clinton Ave., Cincinnati, Ohio
Larzest Manufacturers Elecirical Novellies in the World.

The Nungesser Electric Battery Co.

1900
DRY CELL

IS THE

BATTERY OF KNOWN QUALITY

[
Which can only be proven b{

g its use, at which time you will
agree that the high electro-
motive-force and great efficiency
make it the best battery on I
the market.

This cell is made with the
view of obtalnmf the longest
possible life under the most
exacting requirements.

Recommended especially for
Experimenters, Small Wireless
Outfit, Gas Engine Ignition,
Teleph and all open circuit

and secure our
catalog, which gives full par-
ticulars regarding sizes and
prices.

CLEVELAND, OHIO

GENERAL SALES OFFICE
627 W. Jackson Blvd. CHICAGO

A PERFECT LIGHT

HOME, OFFICE,
Q} STORE or FACTORY

q Our Pacific Portable Lamp
may be attached to any convenient
fixture, bracket or drop light and
easily carried to the desired point

FOR THE{

1n a room.
€ The lamps are adjustable and
can be raised and lowered at will.

A € The hoods are so arranged that
the light can be thrown at any desired angle.

¢ This lamp has no equal for conveni-
ence—durability and it will be found a
necessity—not a luxury.

€ When once used it is impossible to do

without one.
(| Price complete, ready for use—$5.00
q Send your order today—rejoice tomorrow.

Southern Illinois Electric Co.
508 Missouri Ave. East St. Louis, Ills,

TESTED APPARATUS

Electrical and photometrical tests of eve

Tests on any electrical
Arc and incandescent lamp tests, either el
Illumination tests made anywhere

Secondary standards of candle-power furnished.

Facilities furnished to experimenters and investigators.

description.

Checking elecmcal instruments of all kinds and classes.

Inspecting and testmﬁ new electrical machinery, apparatus and material at factories and after installation.
machinery and apparatus made anywhere.

ectric, gas, acetylene or oil.

Means the Elimination of
Faults in Your Product.

We have recently added to the above, coal testing, and are now prepared to make approximate analyses
and calorific determinations on samples of coal, promptly and accurately.

ELECTRICAL TESTING LABORATORIES :

80th Street and East End Avenue

NEW YORK, N. Y.

< For our Mutnal Advantage mention Popular Blectricity whenYwriting toYAdvertisers.
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~
Have Running Water

Everywhere

You can have running water anywhere
on one condition—that you have
electricity available to run the Motor.
Water —all you want of it—at any
time—in every room in the house, in
the stable, factory or office, by use of a

Jarvis Electrical House Pump

Disconnect the Pump and you have all the power needed to run the feed mill, corn sheller, ¢hurn,
washing machine, cream separator and for scores of other labor-saving purposes. Where electri-
city is available this outfit is invaluable—especially for country residences, hotels and clubs.
A special outfit for every need. Tell us what your requirements are—we’ll tell you what com-
bination will best suit you.

There are hundreds of JARVIS OUTFITS in use—each and every ome giving entire
salisfaction. Write to

JARVIS, 912 River St, LANSING, MICHIGAN

e Sl ——

Electric Lighting Outfits

| for Motor Boats, Country Homes, Stores, Small Fac-
P tories and Laboratories.
| We have the best and most complete Lighting System
_j for such purposes ever made.
We furnish a High Grade Dynamo, Switchboard and
Storage Battery.

It will pay you to write to us at once. Our Lighting System has
some very interesting features about it, some of which are: first low
selling cost, simplicity, durability and economy.

Schug Electric Manufacturing Co.

Electric Lighting Dept. DETROIT, MICH., U. S. A.

ALTERNATING CURRENT
MOTORS

% to 2 1L P, Single Phase, Induction Type, Self Starting.
Send us your plans at once and let us figure your “Motor” wants.
Our Engineering department is especially equipped for this purpose,

and therefore guarantee you satisfaclion.

Write for special bulletin 30E4.

The Holtzer Cabot Electric Co.
Brookline, Mass. 397 Dearborn St., Chicago, Il

i ey AT 2 PR
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EASY
WORK
YOU CAN
ST

Makes It easy for any MAN or
WOMAN to start in business for theme
selves. All you meed is a sewing ma~
chine. We furnish canvas gloves and mit-
tens all ready to sew. We give you sample
gloves, Infor-

A\
maiot, in- Equipment FREE

What progress have you made in providing for the future of your-
self and family? Are you satisfied with the results? If not, now is
the time to turn over a new leaf and get a new start. We are offering
you a chance to better your conditions and provide for future emergencies.

‘N in a business of your o * -
e Start YOU right in your ognurtoﬁ lmmense Pl’OfltS ?S.etir‘lgad%u’sl}nég.s %sﬁle
Every man or woman, no matter how humble, is en~- McCreery Brothers started only a few years ago
titled to at least the profits of their own without a cent. Today they have thoue
labor. If you have the ambition to better sands of dollars, own their own large
your _condition—to be somebody—to factory, have interests in others, and
provide for yourself and family—to enjoy do an enormous business. They have
success, happiness and prosperity—we started a few other men and women in
can heip you. Sign and send the coupon the glove business, and they will help you
now. to start, too, furnishing you with the
necessary equipment for starting free,
and teaching you the secrets of the busi-

ness.
e o Th i
Unlimited Demand e, s

of goods for which there is such a steady

to look for outside assistance and are demand as for canvas gloves and mittens.

willing to help others, who are willing to A Everybody uses them—the farmer, the

help themselves, to get a start in this busi- Our fnteresting Book mechanic, the doctor, the lawyer, the

ness. There is Toom today for ten canvas whxlc:nw'eosreln:i FREE merchant, the laborer—in every section

glove factorles where we have ome mow. [Write 3 of the country—from Maine to California
tart a factory with our help. and from Minnesota to the Gulf.

Opportunity is Knocking at Your Door

11: 1 of canvasgloves are being sold. Somebody Is getting the profit on these goods
Ml“lons Of Pa“'s whg not you? Come with us and let us start you in this profitable, legitimate Y
business which with a reasonable amount of light work and attention should make you a prosperous
factory owner in a short time. Each Member of the family can help—father, mother, son and daughter
can each do their share and as the business grows and develops help can be obtained on the outside. It
is to your personal a.dva.nti%e, to the advantage of your pocket book to learn all about this wonder-
ful offer we are making. 1 you need is the use of an ordinary sewing machine. We supply the
other necessary equipment without cost. No matter how small or_how large your town; no

N

N

AN
A
R

2N

NN

R

S

Q is the manufac-
Our Business b the manufac.
gloves and mittens, The demand for these
goods has increased by jumps and bounds,
way beyond our ability to manufacture
them. or that reason we are compelled

matter what section you live in, there is always room for a factory. You can start at homeor S o
in a small store room hearby. You can work all or only part of the time and can engage othersto COEY é?
work for you. bﬂ‘“&:&
H where you can start on an honorable career as a successful S
Here _lS a. Chance business man or woman. You cannot possibly lose any- @2&
thing by investigation, and it may mean financial success to you. Do not delay. To- & S
day the opportu ity is open to you; tomorrow may be too late. Our ability to assist 4 o"&
others in starting factories is limited to our ability to furnish them with raw ma- > 0’9@,-
terial, and just as soon as enough have become associated with us to absorb our o Qe?\\\\?e"
capital we shall be obliged to withdraw this offer. It is so very easy to get the XN
full detalls of our proposition. —Simply sign and send us the coupon, A
Write your name and address plainly. A5

McCREERY MANUFACTURINC COMPANY
1goLawrence Avenue, Toledo, Ohio

= 1 Wor our Mutual Advantage mentton Popular Electricity when writing to Advertisers,
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Business Opportunity

The Independent Telephone field embraces over
15,000 Companies, operating 20,000 exchanges and
employing 200,000 men.

@ @ ©

It expends $50,000,000 a year for apparatus and supplies,
while its employes use a
like amount for personal
requirements, and as
much more for their
families and homes.

@. i ) Rl T P Bhvens ([
Any article which ap- ||zszze: || ] ...
peals to a prosperous,
buying class is bound to it

nees'we |7, RESULTS )
===z TELEPHONY

SATISFY

win, and win handsome-
ly,in the telephone field.

@ Q@ @

Every desirable reader
throughout this impor-
tant industry can be ef- |
fectively reached through its one representative medium—

Our
BEST
Argument

4 Sample Copy of
TELEPHONY.
Giad to 1000 onn.

FACILITY
For Busmess
Getting » Otfecsd

Here is a real opportunity for wide-awake sales managers, or merchants who desire
additional trade.
Sample copies, rates and full descriptive matter promptly furnished on request.

TELEPHONY PUBLISHING Co.

' Menadnock Block - - = CHICAGO, ILL.

For our MutuallAdvantage mention Popular Electricity when writing to Advertisers.
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Tailors

Credit

Get first
choice of
our
all-wool
spring
fabrics

SUITS

$12.95
$27.50

Six months

to pay

Nothing Down

If you will write us today, we will send you samples of all |

the newest slpring fabrics. They have just come in.

We will also send you the Clement Spring Stylc Book, show-
ing the cleverest styles in America. It is just oft the press.

Also a tape line and full instructions for taking your own
measurement, so we can fit you as perfectly as though you came
to our shop.

You can get first choice of all the spring patterns, and
have one of the first new-style suits in your town, if you write at
once.

Our spring suits run from $12.95 to $27.50, yet we use noth-
ing but all-wool fabrics. We employ the highest-priced tailors.
If you will send us a few simple measurements we will guarantee
you an absolutely perfect fit.  Some of the swellest men around
you are wearers of Clement clothes.

We send all suits on approval. No money down—no
C.0.D. Not a penny will be accepted from you until you have
tried the suit on in your own home and found it exactly right.
Then we allow you six months to pay, without interest or
security. We simply open a charge account.

The lowest prices oFecash tailoring establishments arec 50%
higher than ours. For we have no agents and pay no comis-
sions. And we make clothes for tens of thousands of customers
with whom we deal direct. No matter what a man pays, he can-
not dress better than the man who wears Clement clothes.

This has become the largest house of its kind by giving the
best styles and fabrics, thc%owest prices and the fairest terms.

SEND FOR SAMPLES
Write us today for sampleﬁ for now you can pick from all the
newest fabrics. We will send our spring style book, measuring
blanks, tape line and everything. No charge whatever. Old
customers and new are entitled to this book and these samples.
Get them while our stock is complete. Cut out this ad so you
won’t forget. (s)

THE CLEMENT CO.
504 Franklin Street CHICAGO, ILL.

“THE TELEGRAPH INSTRUCTOR”

by C. M. Dodge. One of the best “‘plain English’ trea-
tises on the art ever published. For beginners or practical
men. 260 pages. Full illustrated. Cloth covers, Price,
postpald, $1.00. FREE for two paid yearly subscriptions
to POPULAR ELECTRICITY.

POPULAR ELECTRICITY, Book Dept. Monadnock Block, Chicago, I,

Mr. Edison’s EATEST
Supremely Fine Phonograph

A musical wonder—a perfect reproducer of sound—
unsurpassable in clearness and beauty of tone.

Double Reproducer Amberol Records
New Style Floral Horn  New Style Cabinet
The Latest Model High Grade Edison

©OUR OUTFIT No: 10—Just Out

at $101ess than cur former rock-bottom price
©on the outfit No. 9——and

Free Loarn

We ehip on a free loan—no money down—do not pay us one
cent, C.0.D.—take the outfit to your howe on our free loan offer.

You Need Not Buy Anything: Al we wanton this
free loan is that you convlnce yourseif ol the absolute superior-
ity of this superb new style instrumenst. All we ask is that you
let your family and a few of your neighbors and friends hear the
Edison when we send it to you on a free loan. Let them hear the
magnificent music, operas, comic songs and funny recitation-—
then let them judge. If any of your friends then want an Edison,
we will feel thankful to you, or it you want to keep yours, you
may keep ft, on the easlest monthly payments: as low as
$2.00 a2 month—%2.00 a month for an Edison.

But if you and none of your friends want an instru-
ment just now, there is no harm done. Just return
the outfit at our expense and we charge you noth-
ing for the free loan.

We simply want everybody to hear the latest
product of Mr. Edison’s skill.

[ for the free catalog and
Now Write &5 . o “Eaison
records, operas, songs and comio recita-
tions that you want to hearon this free
foan. Just put your name and ad-
dress on a postal or in a letter, or
sign and mail the coupon. No
letter necessary 1f you send
the coupon.

F. K. BABSON
EDISON PHONOGRAPH
DISTRIBUTERS

Edison Block
Dept. 1402
Chicago,
Nlinols
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Lear

You

invention) and the

cagp understand.

DYKE'S AUTO
INSTRUCTION ig
something new,
wonderful, clever
and instructive,

M. L. Chico, of
Ponce, P.R., (Nov,
7) says: “Sorry I
did not know of
your Auto Instruce
tionbefore. I have
learned more and
quicker than {f I

ad the parts be-
fore me.”’
Wmi. Brown, of
Butler,Mo., says: “I
have learned more
in three weeks
study than three
vears of work
around the shop.”
Otto Osborne,
Zanesville, O.,says:
“It is  just ti)
working on a car,
I find it more than
meets my fullest
expectations.”

‘l have npever
found anything as
thoroughly  ade-
quate and easfly
comprehended as
your course
D. Haynes, Audit-
or of the Union

I like the plain, simple way y
parts.
new members from

demand for help In all its branches and
My System is entirely new and

Instruction, Pamphlets and Charts;

CentralLife Insurance Company, Cincinnati, Q.

n the Automebile Trade

g.é;lzg. spare time, ovenings at home. | CAN

and wli) GUARAN"I;EE satisfaction

profession. There Is a big
good pay.

different from others. 1

give you the actual practice on my, models (a new European
how and why" is learned trom my sunple
so simple a boy ten years old

ou have of explaining the difficult

The enthusiasm I have for the course I fear will bring you some
here."—Dr. W. J. Cameron,

Des Moines, Iowa.

A young man who took my course Is now runping a repair shop,
We have hundreds of letters from cnstomers all over the world and we

have reproduced several of them
osiginals in order to convince you.

Seo These Medels—They Work
—There are two sldes to each
Modcl and some ofthe parts aro
made of actual metal.

on your study table while you
practically what we give you in

with these models like a boy with a
the subject will be to you.

In Additlon we give 24 lessons, which are so

in our Free Pamphlet right from the

If we could propare you so that
you could drlve a car, tepair autos
and launches, in fact so thoroughly
understand the sutject that you could
open a repair shop if you wanted,
don’tyou think it would be ten dollars
well invested.

DON'T YOU BELIEVE WE CAN
TEACH BY MAIL?

Then let us have the pleasure of
sending you a new pamphlet, just cut,
with reproductions of original letters
from Doctors, ILawyers, Clerks,
Mechanics, Ministers and others—Let
us show you—

HOW WE TEACH YOU:
by @ system of Working Models of
Engine, Carburettor, Magneto, etc.,
that actually work, and our interest.
ing Lessons and Chans.

Just Imagine, havingin your room
an englne cut in hal? and with each
and every part lettered and numbered,
also a Carburettor and Magneto lying

Study our interesting course—that's
our working modeis. You will play
toyand the more you play the clearer

interesting you will finish

them all—they are illustrated with 34 large clear charts.

Woe Teach You everything there
Gasoline Engine such as valve
fire, construction ofall forms of Ma

is to learn about the Automobile and

setting, timing ignition, how the cylinders

gnetos and how to set them, storage

batteries and all systems of wiring, and many other important subjects.
Don’t you think you wouid become Interested? Sure you would.
Dyke’s Course is the only course in the world which can successfully e

taught by mail.
Mr. DYKE was the first Auto

course,
matter for this great Course, The
made in Europe by a leading mech:

Supply man in America and built the fifih
successful Automobile in this country,

His experience is embodied in this

Mr. Dyke made a special trip to Europe to secure additional

working models were designed and are
anical artist,

No matter how much you would Pay you could not possibly get a course

equal to this one,

SPECIAL TRIAL OFFER. Send us 88 Cash
the other $5 in 30 days. We will then send

and your promise to pay
you the Course and will give

you two days’ time for inspection and if you don’tlike it return,

INST

FREE

RUCTIVE P&MPHLET

SEND FOR IT TODAY

CLASS BUTTON and DIPLOMA with each course,

DYKE’S CORS'P SCHOOL MOTORING
1300 Now Bank Commasroe Bldg., ST. LOUIS

MEN
WANTED

MEN WANTED EVERYWHERE
TO SECURE SUBSCRIPTIONS
FOR A MONTHLY JOURNAL OF
MACHINERY AND MACHINE
TOOLS.

MODERN MACHINERY

IS THE ONLY JOURNAL OF ITS
KIND PUBLISHED IN THE WEST.
IT'S A LIVE WIRE. PRICE $1.00
PER YEAR.

We offer very liberal terms to
solicitors. Write us.

Molern Mackinery

961 MONADNOCK BLK., CHICAGO

FOR THE AMATEUR

OR PRACTICIAL ELECTRICIAN

This is one of the most
valuable works ever
published.

‘Written in simple, easily
understood language,
fully illustrated with cuts
and working drawings,

Presents a wonderfully interest-
ing and entertaining series of
electrical experiments, giving full
directions for constructing ap-
paratus required with inexpensive
materialsand toolseasily obtained.

Shows you how to make all
kinds of batteries, electric bhells,
rheostats, condensers, large and
small induction coils, an electro-
phorus, an automatic circuit
closer; how to construct and use
telegraph and telephone instru-
ments, measure electrical resistance and pressure and make and
use g;vanometers and voltmeters.

Gives detailed directions for building a 1-20 horse power
motor, explaining exactly how to make each of the various
parts and assemble them correctly. Shows you how' to do
electro-plating at home, design a_small dynamo, build an
electric engine, an electric locomotive, a model fire alarm'tgle-
graph, make simple arc lamps, and light lamps by elcctricity.
Also how to make an electric bomb, electric gyroscope and
other electrical toys, etc., etc,

204 pages. Handsomely stamped cloth covers.
Price—postpaid—$1.00
FREE for two paid annrual subscriptions to POPULAR
ELECTRICITY.
POPULAR ELECTRICITY BOOK DEPT.

Monadnock Block, CHICAGO, ILL.
[ ST—
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We Have Furnished—On Credit—

Over Half a Million Homes

" Our Spring Furniture Catalog —picturing 3,000 new style things for

the home —comes out on New Year’s Day. Write today for one of the
first copies printed. Both the book and the mailing are Free.

3,000 Bargains

‘This book shows an endless variety
of everything used in the home. It
shows more kinds of housefurnishings
than you could find in the largest store
in America.

And every one of these things is a
bargain. We guarantee that no other
house—either cash or credit—sells any
one of these articles as lowas we quote.
We send all goods on approval, so you
may return them if you find that this
claim is not true.

We can make this guarantee because
we buy up entire factory outputs, and
close to actual cost. Our combined
capital is §7,000,000, so makers who need
large sums of money naturally come to
us. And, as we supply 500,000 custom-
ers, our output is almost unlimited.
Itislarger than the combined output of
all other concerns in our line.

Our selling expense is a trifle, and we
keep our net profit under ten per cent.
Thus it is utterly impossible for other
concerns to compete with us.

Over a Year to Pay

This i{s the only concern
that sells atcash prices on
credit. We do that on
everything—on our open
account credit plan. No
red tape, no publicity, no
| intercst, no security. We

. 30 Days’ Trial

We will send anything yon want on
ap?roval. and youmay use ita month
before even deciding to keep it. Ifit
is not satisfactory—in price, style and
quality—you may return it and we’ll
pay the freight both ways. The trans-
action will not cost you a penny.

Furnishings
at Factory Cash Prices

On Credit

Furniture Silverware
Carpets Chinaware

Rugs Graphophones
Draperies Washing Machines

Stoves  Sewing Machines
Ranges Baby Cabs
Pianos Lamps and Clocks

Name.
, nave proved that | All Sent on Approval
3 home-loving people pulii —
are honest, and we : Address
ship them whatever
| they want. State

Yourisk nothing whatever. Youneed
keep nothing we send you unless we
give you more than the same price will
buy anywhere else in America.

Four Free Catalogs

Our General Catalog pictures and de-
scribes 3,000 things for the home—Fur-
niture, Carpets, Draperies, China, etc,

OQur Stove Catalog shows 70 styles of
Empire Stoves and Ranges, from
up. These are the famous fuel-saving
stoves,

Our Piano Catalog quotes a saving of
from $100 to $150 on many styles of
pianos.

Our Talking Machine Catalog shows
Columbia Graphophones and the new
disc records.

Cut out this coupon and state in it
which catalog you want, Mail it to us
before you forget it. and see what
amazing offers you get.

»

{ Cut Out This Coupon

Spiegel, May, Stern Co.
802 34th Street, Chicago [24]

Mail me your, catalogs.

We have furnished on credit over 500,000 .
homes, scattered all over America. We
have shipped them whatever they wanted,
and let them pay a little each month,

We have allowed them from 8 to 14 months’
credit without a penny additional price. You
cnn have the same easy terms on what
sou select from the thousands of
things in our catalog.

K-5501—Four-plece English
Mission Set.

Finely finished and constructed in mission
style. Chairs are upholstered in genuine fab-
A ricord leather. Every piece
§ madeof selected kiln-dried
oak. $1.50 first payment,
%‘ T5¢ monthly payments.

Total price, $11.75.

$4.35

K-5472—Quarter-sawed
Oak Roll Seat Rocker.
Has shaped back and front
posts. Full roll quarter-sawed
oak seat. Decorated withhand-
some carving.

K-8018—Park Folding
Go-Cart.

With entire stee]l running
Feat. Has cane seat and Eng-
ish leather hood, cloth lined.

$1.50 first payment, 76 cents ibe first payment, 50c monthly
monthly payments.

yments.
Total price, $8.95. Pofotal price, $4.35.

SPIEGEL, MAY, STERN CO., 802 34th Street, Chicago, Il

Yor our Mutual Advantage mention Popular Electricityl when writingIto Advertisers.
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The Eleclic Journal

AN ILLUSTRATED MONTHLY MAGAZINE
ON PRACTICAL ELECTRICITY

WRITTEN BY MEN WHO KNOW

If you want to really know the inner workings of electri-
cal apparatus, you will wish to study the subject and learn
for yourseif how to operate electric machinery, how to
locate and remedy difficulties, how to wind dynamos, etc,

FOR THE STUDENT

The electrical student will find THE ELECTRIC
JOURNAL filled with up-to-date articles on electrical
subjects, written by some of the most prominent engi-
neers in erica.

THE JOURNAL QUESTION BOX

Something out of the ordinary. Our Question Box
Department will give you answers to practical problems
you are unable to solve, furnished by the largest staff of

expert contributors of any technical publication.
THE LATEST DEVELOPMENTS

If you want to keep in touch with the latest develop-
ments in_electrical engineering, you cannot afford to be
without THE ELECTRIC JOURNAL.

Enter your subscription now to begin with the January
issue and thus have a complete 1910 volume.

Subscription price $1.50 per year.

j Sample copy and
list of recent articles on application.

The Electric Journal
P, 0. Box 911 Pittsburg, Pa.

.

BE HEALTHY AND STRONG

Something Absolutely New

Let us tell you how you can cure yourself in
our own home (without Drugs) of Rheumatism,
Neuralgia, Headache, Indigestion or any disease

due to weak nerves, or poor circulation, -and
what speedy relief can be obtained by

THE WIZARD WIRELESS

Tt offers the safest, most complete and satis-
factory method of home treatment known.

We Will Send Free an intensely interesting
book telling how you can quickly and positively
relieve chronic diseased conditions, and at a
very small cost. Write now.

Genesee Sales Company
211 Lake Street
Chicago, Ill.

Central Electric Co.

A o), Ste,y 36 Adelaide St. West,
p 602‘2 Toronto,
2, "% Iy, O Canada
7. t. “Ccy,, ‘2a,,
S “cyy, & I/ 2
ta"e. i a
£,
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Not so long ago good lighting
was a subject that most any
“‘handy man’’ could install and
“‘get away with it.”’

Nowadays, however, the ordi-
nary all-around Jack-of-all-trades
is lost in the shuffle of com-
petition with the man who
thoroughly embraces all the var-
ious phases of lighting, as an
up-to-date commercial science
and art.

THE ILLUMINATING EN-
GINEER is the only publication
which thoroughly covers this
field, and a year’s subscription
is worth more than its cost ten
times over to anyone who wants
really good results. Subscribe
now—$2.00 a year—20c a copy.

THE ILLUMINATING ENGINEER
36 West 39th Street, New York

$1.% 1909 Edition $1.00

Standard Wiring

for Electric Light and
Power as ac}:l)opted
y

the Fire
Underwriters

of the
United States

Containing the National
i FElcctric Code, explained
| with numerous illustra-
tions, together with the
I necessary tables and
formulae for outside
and inside wiring and

construction for all sys-
| tems. Handy size for

the pocket. Black limp
| leather binding—gift
embossed.

Price prepaid

$1,00

Free for 2 pald
yearly
Subsecriptions
to
Popular
Electricity

POPULAR ELECTRICITY BOOK DEPT.

Monadnock Block, CHICAGO, ILL.
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SPECIAL SALE

(€5 oSt rn & BRANeH &

Conversations in
Electricity

By JOSEPH G. BRANCH, B. S., M. E.

The author deals with the subject
of electricity in a clear and elementary
way, in order to familiarize the stu-
dent with the Principles of electricity
before attempting to show how these
principles are applied in practical
work,

The book is written in dialogue
form, thus giving a vivid idea of the
subject and leaving a strong impres-
sion on the mind of the reader.

Special attention is paid to the
alternating current, its generation and
application, owing toits daily increas-
ing use.

The book contains 282 pages, with 105
illustrations, and is strongly and hand-
somely bound in green cloth, gilt embossed.

A valuable addition to any library. Your

list of electrical books is not complete with-
out tiis volume.

Regular Price - - - - $2.00
Special, one month only, $1.75

Don’t miss this offer.

Popular Electricity Pub. Co.

Book Dept.

Monadnock Bldg., Chicago
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Cyclopedia of

Automobile
Engineering

Four big volumes— 1,700 pages—1,500
illustrations—full page plates—halftones—
diagrams, sections, etc. Thoroughly in-
dexed and bound in half morocco. Pre-
sents the most complete information on
the automobile industry —its history and
development from the time of its invention
up to its present state. Describes all makes
of machines— care of auto, art of driving—
a practical guide for information regarding construction,
maintenance and operation. Contains complete instruc-
tion on repairing. Written by experts.

Examine the Books at Gur Expense

We will send you a complete set by prepaid expreu upon receipt
of coupon, Keep them five days—give them a thorough and careful
examination. If you do not wish to keep books advise us and we
will have them returned at our expense. If you keep the books send
us $2.00 in five days and $2.00 a month until lpeclal mlmducloly
price of $12.80 has been paid. Regular list price $24.00.

PARTIAL LIST OF CONTENTS

Automobile Operation— Care — Trouble — Breakdown— Repairs—Auto-
mobile Power Plants — Cooling and Systems — lgnmon Systems —
Spark Coils — Buying a Motor Car — Gasoline, Electric and Steam Cars—
Tires—Puncture—Accessories — Driving — Motorcycles — Gas and 0il En-

gines—Fuels—Care of Gas Enxmes—- ectricity—Storage Batteries—Direct
Cumnl Motors — Mercury Yapor Comerta — Primary Batteries — Steam
Engines and Boilers—VYalve Gears—Indicator.
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Order promptly and we will include FREE for one year, as a
monthly supplement, the TECHNICAL WORLD MAGA-
ZINE, a regular $1.50 monthly, full of interesting scientific topics
written in popular form.

EENE N N I T I N I B B B .

FREE OFFER COUPON

American School of Correspondence,
Chicago, U. S. A.

Ploase send set Oyclopedias of Automobile Engineering for
5 days' free examinatlon, also Technical World for 1 year.
1 will send $2.00 within 5 days and $2.00 per month until I have
paid S12.80; otherwise T will notify you and Bold the books
subject to your order. Title not to pass until fully paid.
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These Handsgpme Portraits
Hectrical Celebrities

Will Lend Tone to Your Library,
Parlor, Den or Office

Ten beautiful copper plate engravings of
the makers of electrical history from the
infancy of the science to the application of
wireless.

No expense spared in preparing these
handsome portraits. They are accurate
reproductions of the best photographs or oil
paintings extant, executed in the most highly
perfected process of the engraver’s art, on
richly enameled stock, 8"x11" each, with
wide margins for framing.

Name of subject, with brief biographical
sketch below each portrait adds to the his-
torical value of the set.

May be framed separately, or trimmed
and mounted in groups.

Mailed flat, well protected, guaranteed to
reach you in first-class condition.

Only set of the kind published. Must be
seen to be appreciated.

You’ll be proud to have one for your home
or office.

Especially suitable for Public Libraries,
Electrical and Wireless Clubs, etc.

Price fifty cents, prepaid.

Special Offer

For a limited time, we offer you one of
these beautiful sets FREE for a new sub-
scription to POPULAR ELECTRICITY.}

Don’t miss this rare chance.]

POPULAR ELECTRICITY PUBLISHING COMPANY

Monadnock Blk., Chicago, Il

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.



Sl e
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Our Graduates are filling 1ligh Salarled
Positions, Good artiste :

EARN $25 TO $100 PER WEEK

and upwards, in easy, faseinating work, Our courses of

Persona) Home Instruction by correspond , AI0 lete,

Twelve years' successfu teaching. Expert fnstructors. Supe-

riorequipment. Positlonsreadyfor
oom;gtegt workers. - Oﬁ:gmoisuuoma

Writefor vafuable Art Book, Pree.
SCHOOL OF APPLIED ART
(Founded 1899)
B 70 Fine Art Building
BATTLE CREEK, MIOHIGAN

Electrician and
Mechanic

is a practical magazine for everyone who
wants to learn about electricity, or who uses
tools. Its articles tell you how to make
dynamos, engines, wireless telegraph appa-

Price

$12.00

AT FAGCTORY

'SAVE. ROOM

Most conv.nient and practical low-priced
TypewriterStand on the markes, Made
of selected Oak, fine golden finish,
44in, long, 34 in, wide; Pedestal
30in. high; 8 drawers and exten-
sion slide; Paper Cabinet with
shelves 14x8x1% in.; Cabinet has
roll curtain front and copy holder.
Order from dealer 1£ ho has it or

will get It ; otherwise from us. Do
not accept a substitute; no other
TypewriterStand la*“just as good.”
Ask for Catalog by Number Only,

— Office Desks, Chairs, Files, Book Cases, otc.
—Mission Furn. Rockers, Dlvonpom.(!onchn,hm
MF@. 00., 24% Adams 8t., Ohlcage, I\

ratus, furniture, models, etc. The only maga-
zine in the world of its kind.

Features for 1910

WE have in preparation or now run-

ning articles on a practical wireless
set working up to 1000 miles, an induc-
tion motor, a wireless telephone that will
work, an aeroplane, how to run auto-
mobiles, forging and tool-making, and
others too numerous to mention.

TURN your spare time into cash. No matter where
you are employed, you can make easy money and
lots of it working for POPULAR ELECTRICITY.
Our salary plan is the most liberal ever offered. Send
stamp for particulars. . )
POPULAR ELECTRICITY PUB. CO.

Circulation Department
Monadnock Block CHICAGO, ILL,

s « Wehave 300 sets of the last
Speclal Offer: 6 numbers of ELECTRICIAN
AND MECHANIC. Send us $1.00 for a_year's sub-
scription (within 30 days) and we will send the
6 back numbers FREE,

SAMPSON PUBLISHING CO.

1140 Beacon Building : BOSTON, MASS,

STUDY ELECTRICITY FREE

THIS COMPLETE EXPERIMENTAL OUTFIT
— B i

WESTERN ELECTRIC SALVAGE

WITH INSTRUCTION BOOKS WILL HELP YOU
THIS IS THE OUTFIT. START NOW

Magneto Generator-Motor, weight 6% pounds, will
light incandescent lamps, excite colils, operate as a
motor from batteries. Machine has bronze bear-
ings, oil cups, brass gears, and is provided with
hand crank or pulley.

Two pair silk wound Electro-Magnets, worth $2.

One fine permanent Magnet.

Six twenty cent Binding Posts.

One Push Button.

One Switch.

Oue box Iron Filings.

Two Minifature Incandescent Lamps, 55 volts,4 c. p.

Two Lamp Sockets.

One Coil Wire,

One Electric Bell.

One Laboratory Test Lamp and Socket.

One Solenoid.

One package misccllaneous (500) Machine and
Wood Screws, all sizes and lengths,

Also all goods given with free coupon providing
coupon is sent with order.

« Send in this coupon with your remit-
Free Coupon' tance of five dollars, and we will send
you in addition to the generator dynamo and the twenty one pieces
of experimental apparatus a complete electrical dictionary and
250 page book of electrical diagrams and instruction. Mark your
letter with a cross.

Name. . cooviiiiin i, ©0C00056000000000

Address. ..o e e 000000 P.E.

CO., 1224 So. Washtenaw Ave., Chicago, IIl.

For our Mutual Advantage mention Popular Electriclty when writing to Advertisers.
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-* nd EXPENSES
$20 to $5 “WEEKLY
At home or traveling, all or spare time. Easily learned.

GET MONEY—I DID—-GOT $301.27

worth of plating in two weeks, writes M. L. Smith, of Pa.

(used small outfit.)

"]!”\ mmm  George P. Crawford writes:—“Made $7.00 a day.” J. J. 8.
Wilie s il Mills, a farmer, writes:—'‘Can easily make $5.00 a day plating.”’
1\ il Thos. Parker, school teacher, 21 years writes:—*"1 made $9.80
( [ 177 )

_‘ﬁ]f‘l\l" . “HW' - ";l:![ml n .« profit one day, $9.35
1))

| l another.” Others

\ o 7 N' making money —you
w» | can do the same.

my Costs Nothing to
Investigate.

WRITE TODAY

/’ S 4

L= - == S STl — —
LET U s ST ART YOU in the Gold, Silver, Nickel and Metal Plating business. $5.00 to $15.00 a

“ daycan be made doing plating with Prof. Gray’s new line of guarantced
Plating Outfits. Unequalled for lg)latmg watches, jewelry, tableware, hicycles, all metal goods. Heavy plate. War-
ranted, No e¢xperience required. We do plating ourselves. Have years of experience. Use same materials we sell.
Materials cost about 10c to do $1.00 worth of plating. Manufacture the only practical outfits, including all tools, lathes,
and materials. All sizes complete. Ready for work when received. Guaranteed. WE TEACH YOU the art, furn-
ish recipes, formula and trade secrets FREE. THE ROYAL, Prof. Gray’s New Immersion Process. Quick.
Eagy. Latest method. Goods dipped in melted metal, taken out instantly with fine, brilliant, beautiful plate, ready to
deliver. Thick plate every time. Guaranteed from 5 to 10 years. A boy plates from 100 to 200 pieces tableware
dally, $10 to $30 worth of goods. No polishing, grinding or electricity necessary. ¥ DEMAND FOR PLAT-
ING fS ENORMOUS. Every family, hotel and restaurant have goods plated instead of buying new. It’s cheaper and
better. Every store, jeweler, shop, factory, has goods needing plating. Agents have all the work they can do. People bringit. You canhire
boys cheap to do your plating. the same as we, and solicitors to gather work for a small per cent. Replating s honest and legitimate. Cus-
tomers delighted. WE ARKE AN OLD ESTABLISHED FIRM. Been in business for years. Capital, $100,000.00. Know what is required. Oureus-
tomers have the benefit of our experience, so that fullure is next to imponsihle, WE ARE RESPONSIBLE and gunrantee everything. Reader, hereis a
chance of a lifetime to own and boss a business of your own. WE START YOU. Now is the time to make money. CALL OR 1TE TODAY. Ow
aew plan. Samples of plating, testimonials and circulars FREE. Don’t wait. 8end us your address anyway.

GRAY & CO. PLATINGL’VO&K_S. 114 GRAY BUILDING, CINCINNATI. OHIO

[ The “IMPERIAL”

A Portable Vacuum Cleaning Machine

combining efficiency, practicability and economy. Can be
attached to any electriclight socket.

A PENNY PAYS FOR
The Washing

When You Have An

ELMO

which is operated from the electric
light circuit used in your home every
day, and is so arranged that con-
nection can be made to any electric
lamp fixture, and by turning the
button the balance of the wash day
trials can be forgotten at the small cost of only ONE ONE-
HUNDREDTH OF A DOLLAR.

The Elmo power washer hasa great many features which
are decided improvements over other types, one of these
advantages is the improved lid which permits machinesto be
opened without turning off the power, asthe gears become
disconnected automatically. Another good feature is that
all the gears and working parts are shielded so that there is
no such thing as torn clothes or crushed fingers

The reversible wringer is the greatest labor and time-saving
feature of the Flmo Power Machine, as it can be run either
forward or back by the simple shifting of a lever on the
side of the muchine, thercfore the trouble of napkins,
handkerchiefs and other small pieces of clothing never
become tangled and torn inthe rollers.

The entire secret of this washing machine is the *“Back-
gear” which is used by no other washing machine on the
market. A postal card will bring to you our circular *‘A
Penny Pays for the Washing’” which you should have before
purchasing. Write today for full particulars.

THOMPSON BROS CO.  Dept. 25  Grinnell, la.

g

5]

—_

|

“The Only High-Grade, Efficient Machine
on the Market.” Guaranteed
A LABOR SAVER FOR THE HOME

Growing concerns and responsible parties wanted as agents.
Exclusive territory given. Send for Catalogue and Particulars.

Price $1,00, Complete

EMPIRE VACUUM COMPANY

112 West 30th Street, New York

(

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Summer Comforts of the Ocean
In the Smallest Home

COLONIAL

8 IN. UNIVERSAL D. C. DESK FAN

Can be used on Desk, Table or for Side
‘Wall Suspension

Consumes little more than half the current taken by an
incandescent Lamp

Large Wind Out-Put

HAND-
SOMELY
FINISHED

Do not buy until you have seen
This Perfection of Fan Making

If your dealer does not have one
Write us direct

THE COLONIAL FAN & MOTOR CO.
WARREN, O.

-
——

The New Automatic
Power

“The Automatic Power Washer” is specially
adapted to be driven by a gasoline engine,
counter shafting or motor which can be fastened
to either the wall, floor, or any convenient out-
of-the-way place, so that your washing is done
automatically.

These machines are manufactured in two
different types—*“A” and “B.” Type “B” is
our latest type and is equipt with all of our
latest improvements, including our reversible
wringer which eliminates your clothes from be-
coming torn by the wringer rollers.

Write today for descriptive matter and prices.

Automatic Electric Washer Co.

NEWTON, IOWA

Speed theWork
on Washday!

Use the 1900 Motor Washer
a Month—at Our Expense!

The Washday “bugbear”—DRUDGERY—has beer cornered,
captured, routed! It has worried women since they first bent
their backs to the task of washing clothes. And women still toil
like galley slaves, fighting the demon of Dirt.

Six Minutes to Wash
a Tubful!

¥

Now comes the new way—the swift, efficient,
smooth-working 1900 Motor Washer—a marvelous
machine that lifts the entire burden from the
shoulders of womankind !

Just a “twist of the wrist” and presto! the washer starts!

In 6 MINUTES—or less—your tubful of clothes i
CLEAN. The 1900 Motor Wasyher does BOTl?I &:SlﬁfNGs
AND WRINGING-—quicker, better, cheaper than it was ever

done before. A fine wringer goes with the outfit.

190(? Motor Washer

(Electric or Water Power)

Runs for 2c a Week

Two cents a week pays for Power
to run eitber the Electsic or the
Water Motor Washer. We have
both styles. If your house is
wired for electric light or supplied
with running water you should
accept our remarkable offer of
an outfit on

30 Days’ FREE Trial

The test will prove this the
greatest Washer in all the
world. It not only does wash-
ing and wringing, but

Motors Run Other Machines
The Portable Electric Motor
will operate wmangle, sewing
machine, ndstone, vacuum
cleaner, ce cream freezer,
fan, polishing machine, ete.
The Water Motor will do the
same if pressure is sufficient.

Get One On Trial!

See the clothes made spot-
lessly clean in six minutes! See
the wrln}zlng' done! Try the
Motors for running various
light machines.  Remember—
at our expense and risk! Easy payments if you decide to keep it.

Free Book Tells the Whole Story!

Write for Book and Free Trial Offer before laying this magazine
aside. Wecan’t begin to give all the vitally important facts in
this advertisement. Write us today—sure., Address (36)

1900 WASHER CO., 3469 Henry St., Binghamton, N, Y,

If you live in Canada, Address

Canadian 1900 Washer Co., 355 Yonge St., Toronto, Can.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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We Want to Talk
Business With You

This is the Age of ELECTRICITY !!!
50c
FOR
«PRACTICAL
ELECTRICITY”

In Twelve Lessons by the
BRANCH METHOD

Six monthly volumes, profusely illustrated with diagrams,
circuits and working drawings.

HIGHEST ENDORSEMENTS
A complete course of home study on electricity in all
its branches. Simple, practical, comprehensive.

SPECIAL INTRODUCTORY OFFER
The regular price of this Course of Study is $15.00. For
a limited time, to introduce it to readers of POPULAR
ELECTRICITY, we offer it for only $9.50—50¢ down
and $1.00 a month for thebalance. We will send you the
first two lessons upon receipt of order and include with
same a consultation certiflcate, entitling you to the
advice and assistance of electrical experts on all questions
arising in this Course of Study.

This liberal, special offer is limited,
Remember, so act promptly,. You do not
want to miss this great chance.

EELEEEE coUuPoN HENRRNE

BRANCH PUB. CO., 48 Yan Buren St., Chicago

Enclosed find 50c. Please send me Practical Electricity in Twelve
Lessons, Branch Method—six volumes with consultation certificate as
per special offer in POPULAR ELECTRICTY, I promise to pay the
balance, $9.00, monthly on receipt of lessons, at 81 per month, title not to

pass till paid in full, =

Railway Signaling
in Theory and Practice

By James B. Latimer,
Signal Engineer, C.B. & Q.R.R.

9 The applications of electricity to the safe-
guarding of travel are among the most interesting
and important of its uses. Electricity has maZ-
possible the solution of most of the difficulties
encountered in protecting trains at high speed,
and has furnished a means, in the *block system,”
of increasing the capacity of a railroad track in
some cases as much as 100%. It has permit-
ted the running of fast trains with a degree of
safety that makes the traveler almost as safefrom
accident as in his own home. But, though it is
already highly developed, signaling is yet in the
early stages of the growth it will ultimately
attain, Its refinement and improvement will be
demanded to keep pace with the increase of the
volume and intensity of traffic. And _therein
will the inventor and the Electrical Engineer
find waiting a fertile field. ‘Railway Signaling
in Theory and Practice” furnishes a knowledge
of what has been accomplished in signaling, and
an insight, such as can be acquired from no
other treatise, into the direction future growth
will take. Written by an engineer who has
obtained a thorough mastery of the subject, it will
be found an invaluable addition to every technical
library. 420 pages, 140 illustrations . ..$2.50

Sent postpaid to any part of the world
on receipt of price.

Mackenzie-Klink Pub}ishing
. Company
962 Monadnock Bldg., Chicago

WIRELESS
ENTHUSIASTS
Attention!

No matter how many books
on “Wireless” you may have,
you want this one, “OPERA-
TORS’ WIRELESS TELE-
GRAPH and TELEPHONE
HAND BOOK,” by Victor
H. Laughter, the popular
young “wireless” expert.

It's the latest, best, most com-
plete and up-to-date treatise on this
fascinating subject yet published.
Covers thoroughly .every phase of the “wireless” art with
dzfiaite detailed directions for constructing and using all
“wireless” apparatus, installing experimental stations, etc.
Includes naval station rules, codes, abbreviations—every-
thing, in fact, a “wireless” man needs to know. Will
enable anyone, with a little practical work, to master all
the details of “wireless” operation.

180 pages, 87 illustrations, printed on heavy enameled
book stock. Handsomely bound in embossed cloth covers.
Price—postpaid—$1.00
FREE for two paid iearly subscrig}ions to POPULAR
ELECTRICITY,

Don’t fail to get a copy.
POPULAR ELECTRICITY BOOK DEPT.

Monadnock Block, CHICAGO, ILL.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Do You Want Electric Light or Power for
Your Country Home or Farm?

If you are out of reach of central station current and wish |
to install a gas engine electric outfit, either with or without |
storage_battery, write for our Handbook, here illustrated. |
Alamo Electric outfits are standard. Our prices are as low us
consistent with high-grade machines suitable for permanent
installations. Investigate our proposition, it places you under
no obligation.

The Alamo Manufacturing Co., 73 South St., Hillsdale, Mich.

Alamo-Westinghouse -
Low Voltage Storage
Battery Outfit

° o There are XX chapters in all, XIX carrying gou from the

choo 1thin Itself iwdamenal principles of decticity on through the various

branches to a point where the careful student comprehends the

-y complete designing, care and operation of a dynamo or motor, and I chapter on electric

t automobiles, outlining their construction, care and operation, and all about storage

batteries and how to handle them. Each subject is carefully written and to the point.

After a student studies a subject, he is questioned on that subject in such a manner as to

bring clearly to his mind the points he needs to know regarding same. A DICTIONARY

in back of book will enable him to learn the meaning of any electrical word, term or

phrase used in this book, as well as hundreds of others in common use. All required

tables pecessary in the study are in it.

o y TABLE OF SUBJECTS:

CUPRACTICAL Chapter Cl

hapter
y o —Wiring. XIT—Armature Reaction. *
‘ELECTRICITY II—Electric Batteries, Electro Plating. XIII—%{})'aﬂging.
L D Y, i B III—Magnetism. XIV—Wing of Dynamos and Motors,
CLEVELAND, ARMATURE IV—The Magnetic Circuit. XV—Proper Method of Connectin
s 3 3 V—Magnetic Traction, Dynamos and Motors—Sel
VI—Magnetic Leakage. Excitation,
VII—Energy in Electric Circuit. XVI—Diseasesof Dynamos and Motors,
VIII—Calculation of Size of Wire for Mag- their symptoms and how to
netizing Coils. i Cure Them.
IX—Calculation of EMF’s in Electric XVII—Arc and Incandescent Lamps.
Machines, XVIII—Measuring, Instruments.
X—Counter EMF. XIX—Alternating Current.
XI—Hysteresis and Eddy Currents. XX—Automobiles.

A Dictionary of over 1500 Electrical Words, Terms and Phrases, giving a brief meaning
of all which are in common use.
$2.00 PER COPY—FIFTH EDITION—24.000 COPIES SOLD
¥ The offer we make of refunding money if book i8 not satisfactory upon examination is AN UNUSUAL ONE in connection with the
sale of a book. But we have no fear of its return. Your decision will be what thousands of others have been. Money would not buy it
1t it could not be duplicated. We ecould print testimonials by the hundreds. It is best to order and be your own judge of its merits.

CLEVELAND ARMATURE WORKS, 4730 St. Clair Ave., Cleveland, Ohio. ‘m&%?ﬁxﬂ&m?%-&ga
Will You Accept This
What Have You Business Book if We

to Sell? ‘ Send it Free?

Sign and mail the coupon below. Send no money!
Take no risk!
One hundred and twelve of the world’s master business

€ Let us outline a combined advertising

% . . men have written ten books—2,079 pages—r1,407 vital business
and Sellmg plan. One which will aPPeaI secrets, ideas, methods. In them is ag\e best of all that they
. 5 ow about
differently to those thousands of possible —Purchasing —Salesmanship —Tosition-Getting
—— '—grigct; :édvenisinglr —Position-Holding
. —Col ons o
customers you have failed to secure. Let N o ~Man-Handling
—Accounting —Selling Plans —Man-Training
oo —Cost-keeping —Handling C: Busi G Ishi
us prepare new advertlsmg C()py—the —Organization —Office Systems ~—Competition Fighting
m— —%c;ta;lingl v I;{—S:o:]t ((,‘uls and and hundreds and hun-
8 8 — c 1 —Wholesaling ethods for every dreds of other vital busi-
klnd that Wlll attraCt interest onvince. —Manufacturing line and department ness subiectesl:v “
. A 9,059-word booklet has been published describing, laini icturi;
\Ve h ave done thlS fOI' Others.—\Ve are the work, Pages 2and 3tell aboixt managingbusinesseg greatand sm;)llc; ;arg:g
mme— z ansl 5} dfﬂrtl&ﬁnd‘s&cﬂ:ﬁﬁms and with rock-bottom purchasing; pages
. A . a and 7 with handling and training men; pages 7 to 12 with salesm. hip; with
Stln domg 1t for them. Let us dO it advertising, with the marketing of goods through salesmen, de:;]esrs :n:lvby
— mail; pages 12 to 15 with the great problem of securing the highest market
fOI' ou price for your services—no matter what yourline; and the last page tells how
y . you may geta complete set—bound {n handsome half morocco, contents it

m— colors—for less than your daily smoke or shave, almost as little as your daii

newspaper.
WHIl you read the book if we send 1t freet

‘N’ : Send no money. Simply sign the coupon.
m. D' MCJunkln ===The System Co., 151-153 Wabash Ave., Chicag

— If there are, in your books, any new ways to increase my business or
.. gny s:llatxi'y. Ibshﬁktllikleutoaléninw them. So send on your 16-page free
escriptive . I 1 -2-
Advertising Agency ooklet Tl e
e Name
Address
.
167 Dearborn St., Chicago Business
(¢
Position

For our Mutual Advantage mention Popular Eleetricity when writing to Advertisers.
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VITAL POWER

You get the enjoyment out of Llfe
(that nature intended you should
i have, if health prevails. ,\

The Swedish Electric
Vibrator

will cultivate your system up to the top notch stand-
ard; it will CURE nearly every ailment; it will give
you VITAL POWER; it will throb and thrill you
into a tireless human engine with POWER to think
TWICE AS CLEARLY and DO twice as MUCH.
When you come in from a hard day’s work, it will
¢ SOOTHE, REST and REVITALIZE you from

head to foot; it will cause your blood to go LEAP-
Swedish Electric Vibrator  ING and BOUNDING t}l,:lrough your Seins and

No. 5 arteries; cause the flow of nerve fluids to saturate

Operates on any electric light current, anywhere, direct ~ the innermost nerve. You can actually feel disease
or alternating. . .

The only massage Vibrator that gives the TRUE and weakness being driven from you and NEW

Swedish rotary movement, fast, medium or slow. Noise- LIFE and power being generated.
less in its operation, mech:'tmca'.lly perfect and with ordi- P g8

narv care will last a lifetime. i o The 50,000 penetrating, revitalizing strokes per
$ 00 minute convey to the flesh a very peculiar vibration,
25 — unlike any sensation you ever realized. It SETS

LOOSE in the blood and lymphatic vessels all stray
and i impure matter that CLOG UP the capillaries. These im-
purities are poisoning and weaking your system and need only to
be RATTLED LOOSE, combined with blood so that it can
and will be TAKEN OUT OF THE BODY through the
excretory organs.

It takes a blg, illustrated book, with charts and diagrams
and instructions in PLAIN ENGLISH to SHOW and TELL
HOW OUR VIBRATOR will cure any ailment, correct any
physical condition. We will send it to you FREE. Our Great
Expert will write you a special letter of advice on ANY male or
female disorder, disease, or condition, FREE of charge, if you
will write us a history of YOUR or YOUR FRIEND’S case.
Don’t neglect to write us today.

Our Vibrator runs with batteries or any electric light cur-
rent; works in the farm home as well as where they have electric
lights, comes in an elegant, portable case, including six cells of Swedish:ﬂech-ic Vibrator
powerful electric batteries, and all the different apphca.tors
Full and complete instructions accompany each outft. So® &lpcwd L by lta owet%pc'twerfuldﬂrlylgt
simple, a child can safely operate it. Electric shock absolutely , Bt for the use of those not having
fmpossible. Write now for the big, FREE book. We pay all o to the electric light curreat.

express charges on Vibrators. $ 1 S.Q

Swedish Electric Vibrator Company
611.621 Farragut Avenue CHICAGO, ILL.

—

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Electrical
Contractors
and

Central Stations

If you read ELECTROCRAFT
MAGAZINE it will lead you un-
erringly along the straight and narrow
path of rectitude, because it is the
only publication which deals with
electrical construction problems ex-
clusively in accordance with National
Code principles. Sample copy if
you request 1t

Electrocraft Publishing Company
Detroit, Michigan

Agents wanted everywhere.

For Beginners in

»: Electricity

this is considered one
of the best books pub-
lished. Contains three
carefully written vol-
umes in one, including
“First Steps in Elec-
tricity,” “First Steps
in Magnetism,” and
“First Steps in Voltaic
Electricity.”

The first volume
takes up the develop-
ment of electricity, the-
ory and laws regarding
it, the electroscope,
electrophorus, electrical
machines, the Leyden
jar, etc.

Volume Two treats of magnetism and magnets, both
natural and artificial.

Volume Three treats of Voltaic Electricity and its con-
nection with Chemistry.

Each volume covers its respective subject thoroughly,
explaining same in a clear, simple manner, illustrating the
pnncigles presented with simple entertaining experiments
and showing how such experiments may easily per-
formed at home with little expense.

283 pages, fully illustrated. Strong cloth covers.

Price, postpaid, $1.00.

FREE~—For two paid yearly subscriptions to POPU-
LAR ELECTRICI'I,?Y. ey v

POPULAR ELECTRICITY BOOK DEPT,
Monadnock Block, Chicago, Ill.

Free Home Study Courses

are furnished to members of The American
Woman’s League and their dependent children,
as one of the many valuable rights of member-
ship.

Membership in the ILeague for life may
be secured by any person (of the white race)
in a few days’ or a week’s time without the
expenditure of a single dollar,  The co-oper-
ative plan of this great national organization
makes this possible and easy.

No young man or young woman who is
anxious to increase his or her earning power,
or father or mother with boys and girls to
educate, can afford to overlook the splendid
opportunities provided by the League. Millions
of money and the best brains and talent in the
world, back of it!

Courses in

Drawing and Painting; Sculpture and
Design; Applied Arts, and Arts and Crafts;
Ceramics, including China Decoration; Music;
Dressmaking; Kindergarten, Physical Culture;
Home Economics (Homemaking); Agriculture;
Civil Service; Teaching; College Preparatory;
Stenography and Typewriting; = Bookkeeping
and Oftice Methods; Penmanship; etc., are
being taught to thousands of Students by mail
in their spare moments.

Fill out coupon below or send a post card,
today, for full particulars concerning any Course
in w{xich you may beinterested, and convincing,
detaile:iir information about the League plan.

ess

The American Woman's League

7153 Delmar Boulevard, Univenit‘y City
ST. LOUIS, MO.

THE AMERICAN WOMAN’S LEAGUE
7153 Delmar Boulevard, University City
ST. Louis, Mo.

Please send me, without obligation on my part, full information
about the League and Course I marked.

Course

Name
St. & No.
P. 0. & State ‘

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.




i POPULAR ELECTRICITY

A COMPLETE

Electrical Workers’ Library

By HENRY C. HORSTMANN and VICTOR H. TOUSLEY

Positively up-to-date and written
for the men who do the work

‘We defy any pubiisher in the world to produce a more practical
collection of books for the electrical worker than this series.
The immense sale of these popular books since date of publica~
tion has been greater than any electrical books ever sold to
working electricians,

The Reason?

They are practical and do
not confuse the worker.
They also have the kigh-
est endorsement of the
International Brotherhood
of Electrical Workers.

To substantiate this
claim we offer the sum
of One Hundred Dollars
to any publisher who will
produce a sworn state-
ment showing a greater
sale of any similar book op
books treating on

the subject mat-
ter that these do
for the length of
time they have
been on the mar-
ket.

As to our repu-
tation for keep-
ing business
promises, we will
refer you to any
bank or business
house in Chicago.

For the next
ninety days we
are making a
special_introduc-
tory offer of the
complete set of
four volume
neatly caseii
(regular price

Send for
descriptive
booklet
which gives
a partial

list of
contents
price to eclec=

trical workers $5.00,
prepaid to any address upon

receipt of price. To all persons
ordering this set priot to Jan. 1st i L.
we will present, free of charge, our Handy Elecirical Dictionary
for the Vest Pocket, bound in red Russia Leather, gold edges,
indexed, 224 pages, illustrated. If the books ordered arc not
found entirely satisfactory in every way, they may be returned
and your money will be cheerfully refunded. To electrical
workers already having any of the below enumerated volumes,
we will supply single copies of any one or more books at $1.50
each, postpaid to any address in the world.

Electrical Wiring and Construction Tables 75%ba5ams
Modern Electrical Construction 173 Biagrams
Modern Wiring Diagrams and Descriptions 259 &iirrams
Practical Armature and Magnet Winding %23 Srootms
Each volume is substantially bound in full Persian Seal Grain
Morocco Leather, stamped on the outside covers in genuine

gold leaf, round corners, red edges, pocket size, printed on
super-calendered book paper.

Address all orders to the Publishers

Frederick J. Drake & Company
222 Fisher Bldg.,, * CHICAGO, U.S.A.

OUR NEW

ILLUSTRATED

BOOK CATALOG

JUST OUT
Will Interest You

Tells you all about just the
books you mneed to increase
your knowledge of Electricity,
assist you in your studies and
experiments and advance you
in Electrical Work. Send 2c.
stamp for a copy with partic-

ulars regarding our

SPECIAL OFFER

“An Electrical Library ”
FREE!

Tear Off and Mail Coupon Today

Popular Electricity Publishing Co.

MONADNOCK BLOCK, CHICAGO
Gentlemen:—Enclosed find 2c. stamp. Please send
me your llustrated Book Catalog with full particulars
1i_egargmg vour special offer, “An Electrical  Library
Free.
Name

Address

Town

State

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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We Install

Power Plants

Let Us
Figure —

on all your Electrical Work. Some of the largest
contracts on Electrical work in the country
have been performed by us.

WE INSTALL

Power and Light Plants. _Generators and
Motors, Electric Light and Power Wiring
for Factories, Churches, Schools, Colleges,
Theatres, Office, Store and Residence
Buildings.

Estimates cheerfully furnished for this

class of work in any part of the U.S.

WE MANUFACTURE

Switchboards, Panelboards, Steel Cutout
Cabinets, Junction Boxes, Service Switch
Bozes, Theatre Stage Plugs, Experimental
Switchboards and Appliances for High
Schools and Colleges. Newgard recep-
tacles and other electrical specialties.

All Electrical work at the Chicago Electrical
Show installed by us.

Manufacturers of the Famous ‘‘Newgard” Waterproof
Receptacle and Globe.

Henry Newgard & G0.  chosco, .

SCHAUM BUILDING
THE HOME OF HALFTONES. ZINC ETCHINGS AND
WOOD CUTS OF MERIT
RETOUCHING OF PHOTOGRAPHS AND CLASSY DESIGNS
HIGH GRADE PRINTING OF ANY NATURE

SEHE OUR SAMFLES GET OUR PRICES

Srhaum Engraving and Printing o,
Milwanker, . . . Wisconsin

IN HOUSEHOLD

EXPENSES EVERY YEAR.

can save $90.00 every year with a

Steiner Family Motor Outfit.
It performs all of the most difficult House-
wotk by electricity, thus greatly reducing
the cost of servant hire, and lightening the
burdens of the housewife.

IF your home is wired for electricity, you

( Best by every test. Sold under
an absolute guarantee of satisfaction
or your money refunded.

q Use it 30 days free in your own home.
Never before has so liberal an offer

been made.

€ No letter necessary, just sign and mail us
the coupon at the bottom of this ad. today
and we will send you complete book-
let telling all about the Steiner Family
Motor Outfit and how you can save
$90.00 every year. Also all about our
wonderful free offer.

STEINER MFG. CO. /¥

14th and Warren St. (R

ST. LOUIS
MO. a"\:‘°§:“; &

(0'&.;00“ 78 B
o F Y Aed\\"' . -G . L e®
v " ¥ & Tu OO0
&’ . NS iy S AT

(‘e'o"" o S"P\o\\ é’b‘o . ?3)}’ o e‘\f: g::bo
aot ."‘0\6,( A
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‘This cut shows ourl+4 K, W, complete trans-
mitting outfit, with alltheinstruments mounted
in a beautifulmahogany cabinet. This is our
smallest high grade outfitdesigned for efficlent,
high class work., Alltheinstrumentsere cone
nected and ready for use, The setis complete,
with 1-4 K. W, Transformer, Speclal High
Potential Condenser, Spark Gap, Oscillation
Transfo,mer and Transmitting Key, with all]
necessary binding posts, switches, etc. 1t
unquestionably is the finest and most reason-
able priced high grade 1-4 K. W.set offeredto
the public.

Alltheinstrumentsare of proven worth and
absolutely guaranteed, and must not be con-
founded with experimentali ey
are designed and constructedfor efficient and
reliable work, and are made with the same

ted $58.00

Price above set with

i

Do not allow a few dollars to standin the way
of your possessing & set of instruments of
absolute reliablility, and with a responsible
guarantee back ofthem. We now have practle

t Price above set$75.00.

HIGH GRADE WIRELESS EQUIPMENT FOR PRIVATE INSTALLATION

caﬂg 10 competition in the wireless field for
high grade equipment for private installation,
and neverhad any legitimate competition in
price. The range of this setis from 30 to 200
miles, depending upon geographical conditions,
aerial, etc.
1-2 K.W, setcomplete, with 1.2 K.W, {nstru-
ments ted in mah ycabi w8118
1 K.W, set complete, with 1 K. W.instruments
mounted in mahogany cabinet «..ev0....$168
1-2 K.W. set lete, with instry
separately mounted. .. ..c.ieveeiionne.aras £ 1:1-4
.W. set complete, with instruments
separately mounted .. c..eovevraen, $138
2 K.W. set complete, with instruments
separately mounted coeeieerernnienennsnn $270
Prices onlargerequipmentson request. All
ourtransmitting and recelving instruments are,
of course, sold separately. Send 3c. stamp or
coin’ (not sent otherwise) for our New Big
Catslog on anything KEiectrical or Wireless.
Over 40 large pages devoted to wireless ine
strument, fog private installation and for the ex-
ri dia of wireless

.J. UUCK, 428 Si. Clair Sf., TU|8d0, 0- m“n“luam:s ) G

Y

*12 e DETECTOR
== high grade
Guaranteed to give perfect satisfaction, _Easjest detector for
the amateur to get results with, requires NO battery or poten-
tiometer, works best without either. Nothing
cheap about it but the price. FREE, with each
detector,a Crystal holder <
(regular price 50c) and
25¢ lump of Silicon, also
our 25¢ book, “How to
Construct a Practical
Wireless Telegraf”, with
fine wiring diagrams (N ( /S
BLUEPRINTS) and [
unusually fine, large |
g{ode She:ietc containinlg SRR
orse and Continental Codes, suitable for framing, You get
2.00 worth of goods for $1.00; postage 8. This offer positi
imited to the next 30 days, postag D By

CHICAGO WIRELESS SUPPLY CO.

52 X Auditorium Office Building, CHICAGO, ILL.

WIRELESS FIENDS

This month only. 11-4in, spark coil, $5,00, 21-2 in. spark coil, $9.00.
3.4¥n. spark coil, 83.75, Aluminum wire 65 cents a pound postpaid.
.27% meter tuning coil, double slide, $1.50. Carbon Detector, the only
detector for short distance, 50c postpaid. Send stamp for circular.

Enamel wire No. 24 at 90c a pound.
Kenwood Wireless Supply Co.
812 E. 46th Street, Chicago

WIRELESS OPERATORS

Important Announcement

We have purchased the laboratory equipment of
the Stone Telegraph & Telephone Co. and will offer
at one half values or less a limited number of receiv-
ing sets and parts.

Send at once for a list of this well known appara-
tus. It is so much underpriced that your prompt
action will be absolutely necessary to secure a full
selection.

Watch for a still more important announcement
which we will make next month.

*“ KERMEL APPARATUS CO.

107 Brighton Ave., Aliston Station, BOSTON, MASS.

Manufacturers of Kermel Wireless Sets. 1 Kilowatt and upwards

C“IWIRELESS”

3 K.W. Transformer worth $7.50 for $6.50, in parts for
$6.00. 2000 Ohm Receivers_with adjustable headband
for $6.00, in parts for $5.50. )

Read our adv in last month’s issue. X

Just Out a Wireless Book. Every wireless
experimenter should have a book worth ten times its value
now selling at 15c., send coin only. We give a_ corre-
spondence course in wireless telegraphy, send sc. in coin
for our famous catalogue. i i

We sell all parts separate, Ball Bearing Sliders at 1sc.,
each rod to fit same at 2oc. per foot. Wollaston wire,
Silicon, Copper Pyrites, Zincite, Dectectors, Potentiometers,
Condensers at 75c. and up. “Call at ourstore and convince
yourself.” We sell everything in the wireless and electrical
novelty line.

Sending Helix worth $5.00 for £3.00, In parts, 82.50. Act quick.
Write for allinformation, send 5¢. in coin for our catalogue. IT
WILL PAY YOU. Send now all orders to

THE BROOKLYN WIRELESS C0., 595¢ Broadway, Brooklyn, N. Y.

WIRELESS TELEGRAPHY

TO INTRODUCE our new Wireless Instruments we
are offering special prices for a limited time only.
Send stamp today for v{)rinted matter, just off the press
and of interest to all Wireless Enthusiasts.

Address nearest office.

International Wireless Co.
Lima, Ohio. Los Angeles, S:alif. Univ. Sta.

want the best.

MURDOCK : -
Silicon—DETECTORS-MOLYBDENITE

We take great pleasure in announcing as notable additions to our
steadily increasing linés of reliable wireless apparatus, two absolutely
guaranteed forms of the well known SILICON and MOLYBDENITE
detectors. Under license of the owners of patents covering the use
of these two elements as etheric oscillation receptors we are manu-
facturing and offering the new MURDOCK detectors, for the use
of amateurs, experimenters and owners of private installations, at
prices which we believe are within the reacﬁ

of those who really

Silicon Detector, $15.00 ] Molybdenite Detector, $10.00

EVERYTHING FOR WIRELESS

WM. J. MURDOCK CO., 50 Carter St., Chelseca, Mass.

824 Folsom St., San Franelsco

824 Dearborn 8t., Chicago

TFor onr Mutual Advantage mention Popuiar Rleectrieity when writing t6 Advertisers.
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S AVE)
60 to 70%

in your Electric Light bill—by
using Thordarson’s Multiple
Lighting Transformers in con-
nection with the new Low-
Voltage Tungsten Lamps for
alternating current only.

Write for full particulars,

THORDARSON
ELECTRIC MFG. CO.
220 Jefferson St. Chicage, IlI.

WIRELESS TELEGRAPH APPARATUS

SPECIAL OFFER of a limited number of
6 inch spark Induction Coils, at $30.00 each.
Have mica condensers and self starting mechan-
ical vibrator. Run on about 8 volts; also 110
volts with suitable rheostat. Good workmanship.

Send 6 cents in stamps and we will mail our
new Morse and Continential Code Chart and
illustrated Catalogue of our complete line of
Transmitting and EReceiving Apparatus.

O. T. LOUIS COMPANY
Specialists in Scientific Apparatus
59 Fifth Ave. NEW YORK

Reversible
Electric Motor

A perfect model of full
sized, vertical type, electric
motor, mechanical perfect,
producing the greatest
amount of power possible
from the ordinary battery.

7-inch motor, with two
speed gearing. Price, $2.00

sinch motor, (both sizes
are reversible). Price, $1.00

Send your dealer’s
name, for complete
list of electrical toys.

[THE H.-K. ELECTRIC
ToY co.

Indianapolis, Ind.

YOUR wants for ELECTRICAL NOVELTIES

will be satisfied by us at lowest cost and most satisfactorily—a
trial will convince you. Do not overiook thes? unusual offers.
. New 3$1.25 Flashlight with 4 C.
#alfe— P. Tungsten lamp, 1500 flashes,
now postpaid, 75c; with extra battery
S $1. Send stamp today for our new
Ilustrated Catalog for complete
list of
Electric Flashlights. ......coossuseienne...n
o Scart Plas ..

.-33¢c and up
..88c ¢
-.47c ¢
. 18g s
JTge s

9
Retillable Batterles,
Minlature Lamps.............
o Tungsten Lamps. e .27c &
All Motal Box Telephones, o 1.85 ' ¢
Gigar Lighters............. ceieei .30 40 5
Modlcal Collg....ooovmiiiiieiiiieiiiiiiiiniin.s 78c ¢ ¢
Miniature Transformers for Reducing 110v. $3.78 ¢ ¢
DEALERS: Write for our favorable terms and big discounts on
quantity order.

ELECTRIC NOVELTY CO.

Manufaeturers and Importers 248 Third Ave., PITTSBURG, PA.

Improved Wireless
Universal Detector

9 The above illustration is about one-
half the actual size and possesses the
best materials with workmanship which
is unsurpassable.

§ The detector adjusters are insulated with
highly polished hard rubber knobs. The ad-
juster stands are equipped with set screw which
makes the adjustment rigid, and all the metal
parts are highly nickel plated. Mounted on a
solid mahogany basis, make a very beautiful,
as well as compact instrument.

4| Sent prepaid by mail for $1.00.

9| Write today for particulars, it will be profit-
able to you.

Elyria Wireless Supply Co.
ELYRIA, OHIO

WIRELESS

RECEIVING. OUTFIT

TYPE A

Conslists of detéctor stand, tuning coll, 75 Ohm
receiver with cord, and one dry battery, all in
polished oak case. Will receive up to 100 miles.

PRICE ONLY $7.75

Same instruments not mounted in case, only
$5.25. Order quick. Only a few sets left. Get
our catalog of novelties.

TREMBLY ELECTRIC CO.
CENTERVILLE, IOWA

For onur Mutual Advantage mention Popular Electricity when writing' to Advertisers.
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Farm Land
the Basis of
Value

In making investments the first consideration should
always be the character of the security. Every investor
to whom income is important should learn the facts
about Irrigation bonds. They form, in our estimation,
the sa’est way to earn 6 per cent.

Secured by a Thousand Farms

Irrigation bonds are secured by first liens on good
far n land—sometimes a thousand farms. The farms
are worth usually at least four times the loan.

The farms are exceedingly fertile, and are not sub-
ject to crop failures. Any one season’s earnings are
generally sufficient to repay the whole loan.

The bonds are additionally secured by a first mort-
gage on an irrigation system, in which tke investment
is often twice the bond issue.

Some Irrization bonds are municipal securities,
which form—as do School bonds—a tax lien on the
district. Sore are issued under the “Carey Act,”
where the State supervises the project.

They are issued in denominations of $100, $500 and
$1,000, s0 one may invest either little or much. All are
serial bonds, part of which are paid annually, so one
may make long-time or short-time investments.

78 Issues Sold

In the past 16 years we have sold 78 separate issues
of Reclamation bonds, all based on farm Jiens. Not a
dollar of loss has resulted to any investor.

Our dominant place now gives us the pick of these
projects. They are passed on by our own engineers
and attorneys. And an officer of our Company con-
stantly resides in the irrigated sections, watching the
projects we finance.

We have issued a book based on all this experience

+ —a book which every investor should read. Please cut
out this coupon as a reminder to send for it. {16)

First Nationa! Bank Bullding, Chicago
50 Congress 8t., Boston

.

]

I

1

]

I

111 Broadway, New York |
First Natlonal Bank Bldg., San Franciseo |
1

]

]

1

1

1

!

Name. oot i it e e

1
1

1

1

]

I

1

: Please send your free book on Irrigation Bonds.
1

1

1

1

1

1

State. . ..o e (831) :
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If the man -

behind the counter

of the corner cigar store were to say to you: “Buy this
box of cigars—smoke ten of them, and if you don’t
like them bring back the remaining cigars and get all
your money—and no charge for the ten smoked,” you’d
be pretty well convinced of his faith in the cigars he
was selling and you’d probably buy.

But the man in the corner store doesn’t
do business that way.

Now, I want to make you that very
offer—with this exception—that I don’t
want you to pay for the cigars until after |
you’ve smoked the ten. Here is my offer
in full as Ive stated it for seven years:

I will, upon request, send fifty
Shivers’ Panatelas, on approval, to a
reader of Popular Electricity, express
prepaid. He may smoke ten cigars
and return the remaining forty at my
expense, and no charge for the ten
smoked, if he is not pleased with
them; if he is pleased, and keeps
them, he agrees to remit the price,
$2.50, within ten days.

On that offer I have built a large busi-
ness extending into every State and Terri-
tory of the Union. My business grows
by reason of repeat orders—eighty-five per
cent. of the cigars I sell are shipped on
repeat orders. .

Every cigar is made right here in my
own factory (and it is not a small affajr,
but a full-size business building in the
business heart of Philadelphia), and I
know that the filler is all clean, straight,
long Ilavana, grown on the Island of
Cuba, and the wrapper genuine Sumatra.
The cigars are hand-made, by skilled
workmen, in a clean, sanitary factory.
That’s why I know that my cigars will
stand this offer.

In ordering, please enclose business

SHIVERS®

card or send personal references, and | pasaTELs
. . . EXACT SIZE

state which you prefer—light, medium | 3XACT, 5128

or dark cigars,

MY BOOK FREE—TIt tells a lot of things about
tobacco, cigars and smoking in general that every man
should know. Write for it.

HERBERT D. SHIVERS
913 Filbert Street Philadelphia, Pa,

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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TEN THOUSAND TELEGRAPHERS WANTED

by railroads, commercial companies and Wireless Companies. Only schools in America teaching

WIRELESS TELEGRAPHY

We operate fifteen Wireless Stations. Main Line R. R. Wires in each of our Institutes.
Supervised by R. R. Officials. Write for prospectus.

NATIONAL TELEGRAPH INSTITUTE

CINCINNATI, OHIO PHILADELPHIA, PA, MEMPHIS, TENN. DAVENPORT, 10WA PORTLAND, ORE. CDLUMBIA, $. C.

Home Study Courses [ | Do You Like to Draw?

Over one hundred Home 8tudy Courses under

o

pro(en]-lorl in Harvard, Brown, Cornell and lead- Sketch this face and draw a face on it \&F
ADEICO e Ees . Many people have a natural talent for draw-
Narmal sad .;:,:l Service Uaparimapts, lo Cemmarcial, ing, but few realize the actual value of it.
Preparation for College, Teachers’ and Civil This school will develop your talent in the ¢
Service Examinations. most practical way so you cam sell your work,
250 pags cataleg free. Write ta-doy. and cartoonists are well paid. Students of this \
Prot. Genung THE HOME CORRESPONDENCE SCHOOL school take no finarcial rigk. Fnclose 6c. fora
English Dept. 100, Springfleld, Mass. portfolioof cartoons and sample lesson plate,
THE W, L. EVANS SCHOOL OF CARTOONING A
== | 225 Klngmooare Bldg., Cleveland, Ohio
Se“ing The Magazine of
Electrical g
® _® SELF-
ElectrICIty Progress ﬁRll;rnHelg 5‘ Tl CrAUGHT
) A . ain, easily-understood volume for
A Text Book fgj the Electric Light and Power Solicitor. SPAN[;LNBERGS ALR wlio have not had the opportunity

of learning this subject thoroughly, or
PRACTICAL who have forgotten what they once

How to Getit—~Ways to Hold it—Who has Done it. $1.00 per year.
: ’ learned. 257 pages. REQUIRES NO
SELLING ELECTRICITY TEACHER. This great

The Clearing House of New Ideas—Where to Look for Business—

74 Cortlandt Street - -  New York City UL | TEACHER. ks great 60) Cents,

Self Taught (stamps acce ted) leather binding, $1.
EO.A.ZELLER BOOK CO., Est. 1870.
4464 VV. Belle Place, 8t. Louis, MO.

. COPY THIS SKETCH

and let me see what you can do with it. You can
earn $20.00 to $125.00 or more, per week as illus-

ml:lo; ‘x’)‘;:(:al‘;:::?ngt;tem of personal individual A LEARN c“lnoP nAchc

lessons by mail will develop yourtalent. Fifteen £

years successful work for newspapers and % The new methodof drugless hOl"l‘Iﬂ

magazines qualifies me to teach you. B EARN $50 TO $100 PER WEEK
end me your sketch of President Taft with éc

in stamps and I will send you a test lessog plate, N Our ﬁ-‘ee boolikﬁells hovl you can }umr;‘la}gz;&l:i

iatlwsro ou, o EP Adjustment. Positively the mostsimple,direct,advanced
S o0 et S| and scientific method of drugless healing. Basedon un-

THE LANDON SCHOOL 2% Cariooning ocxingimatararions. Anyone can nn&lentsndhi‘mrf;g
1451 Schofield Bldg.. Cleveland, O. A %"&g gg;fvmarg:g?oh and

onccess. Write for free book andspecial scholurshipoffer
2| ¢ NATIONAL SCHOOL OF CHIROPRACTIC ¢
2l 1732 W. Conprass £, ept.8 Chlsage, 1§l

Salesmen Wanted

Traveling Salesmen earn from $1.000 to $25,000 a year
and expenses. Over 600,000 employed in the Unite:
States and Canada. ‘The demand for good Salesmen
always exceeds the supply. We will teach you to beoue
by mail and assist you to get a good position. We
maintain the largest FREE EMPLOYMENT BU-
REAU in the world and receive calls for thousands of
Salesmen. W ehaveassisted thousands of other men to
secure good positions and better salaries and we can
help you. Hundreds of our graduates who formerly
carncx%zs to $75 a month have since earned from $100 to
as high as $1,000 amonth and Th & iti
now open. If you want to secure one of them and increase
your earnings, our free book "4 Knight of the Grip’’ will show
you how. Write (or call) for it todsy. Address nearest office
Dept. 423 National Salesmen’s Training Assoctation

Chicago, New York, Kansas City, Mi lis, San F ! Atlanta

" ELECTRICITY =~
PRACTICALLY x> INDIVIDUALLY
TAUGHT. v

Through the medium of tools and machinery.
You are qualified in a few months under the
guidance of skilled instructors in the largest
and best equipped electrical school in the U. S.
to occupy a responsible position in the elec-
trical field or to enter into an electrical con-
tracting business of your own. Write or call
for Prospectus.

NEW YORK ELECTRICAL SCHOOL
40 West 17th Street New York City

of

0 OR MORE A MONTH

One box ball alley costing $150, took in $513 the first
fifty-one days at Sullivan, Indiana. Two other alleys
costing $365, took in $1,372.95 in five months. Four large
alleys costing $840, took in §1,845.20 in fifty-nine days, more

than $900 a month, Why not start in this business in your own

> town? Both men and women go wild with enthusiasm; bring their

#" friends, form clubs and play for hours. Players set pins with lever—no
pin boy to employ. Alleys can be set up or taken down quickly. Write for
illustrated booklet explaining EASY PAYMENT PLAN. Send for it today.

AMERICAN BOX BALL CO., 1903 Van Buren Street, Indianapolis, Indiana

For our Mutual Advantage mention Popular Electricity when writing. to Advertisers.
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POPULAR ELECTRICITY

THAT PROTECT and PAY
Send for FREE 85-page book.
Advice free. Terms reason-
able. IHighest references. Best results.
Recommended Patent Lawyer in the Bankers’ Register and special list of selected lawyers.

Also in Martindale’s Law Directory, Sharp & Alleman’s Directory of Lawyers, The
Gast-Paul Directory of Lawyers, and Kime’s International Law Directory.

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

Member of the Bar of the United States Supreme Court and all of the other Courts in the District of Columbia

A large list of strong recommendations furnished free.

"WATSON E. COLEMAN, Patent Lawyer, 612 F St., N. W., Washington, D. C.

S —

Most Unique Book of the Kind

THE DYNAMO

Its Growth and Construction Slmply‘ Explained
By JOSEPH G. BRANCH, B. S, M. E.

The author is one of the best known, practical writers of the day and
this little work is his master-piece. It is writtcn in the simplest and clearest
language, contains no mathematics and yet is so practical and thorough
that it will start you right in your work as a practical electrician. Every part
of the dynamo is shown in nine full-page, beautifully colored illustrations,
cach part being numbered with full explanatory text in connection, so that
the complete anatomy of the machine can be seen at a glance.

30 pages, 6}xo} inches. Price, postpaid, strong paper covers, soc. Cloth, 75c.

POPULAR ELECTRICITY BOOK DEPT.
Monadnock Block, - - - - CHICAGO, TILL.

SPECIAL OFFER

=, . SPECIAL LOW
PRICE ON THIS

POWERFUL

Solenoid
Electric

Engine
Runs like Lightning.

THIS engine is made to run for

a long time on one cell of
dry battery. This without doubt
the best made electric engine for
its size on earth.

The base and frame are made
from cold rolled steel;—the coil is
hollow, thereby allowing the driv-
ing shaft to be operated on the
solenoid principle.

The position of the reversing lever controls the speed and direc-
tion the engine will run. 3
Speed about 1000 revolutions per minute. Two or three cells of battery increases speed
and power wonderfully. e X i
" Will operate toy devices, attract attention in a show window, run a small fan, and is a

source of endless amusement and instruction.  Batteries can be purchased anywhere for 15 to 20c. each. . -

Finish of frame, fine black enamel, large brass fly wheel is bright dipped cylinder of coil casing in English vermillion red,
which makes this also the finest finished and appearing engine. . .

Every engine comes in an individual box with complete directions for operating. Delivered, charges prepaid, to any address
in the United States, on receipt of

50 CENTS EACH. CANADA 75 CENTS EACH.

SWEDISH AMERICAN ELECTRIC CO., 1755 Berwyn Ave., Chicago, IlI.

g
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POPULAR ELECTRICITY -

PATENTS S
PATENT ATTORNEYS

| d |
|

CPID BY

INEW YORK iDl:ﬂH‘.(l:K

PATENT

atent

Blectric Co,

Address 12 McGILL BUILDING -

Secured Promptly and with special regard
to the legal protection of the invention
HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST

C. L. PARKER, Patent Lawyer

Patents, Caveats, Trade Marks Copyrights, Reports as to Patentability, Validity and Infringement.
i’ uits Conducted in ali States. .

REFERENCES : American Tire Co., Automatic Vending Machine Co., Lippincott Pencil Co., International Ore

Treating Machinery Co., Globe Machine and Stamping Co., Metal Manufacturing Co., B

Machine and Engineering Co., Berkshire Specialty Co., Stewart Window Shade Co., Macon Shear Co., Acme Cano 1{

Oaks Manufacturing Co., Cox Implement Co., Columbus Bu nal I .
By-Products Chemical Co., Alabama Brewing Co., National Offset Co., Antiseptic Supply Co., Floor Clean Co., Fat Prod-
wots Refining Co., Richmond Electric Co., Railway Surface Contact Supplies Co., ational Electric Works, Modern

uilders Iron Foundry, Morézn
0.,

y Co., National Index Co., Handy Box Co., Iron-

Mr. Parker on November 1, 1903, after having been a member of the Bxamining Corps of the U.S. Patent Office for
over five years resigned his position to take up the practice of patent law.

WASHINGTON, D. C.

T s e

PATENTS that PROTECT

A}
Our 3 books for inventors mailed on recei]gt of & cts, stamps.
R 8.&A B LA Washin, D.0. 452 Est 1869

Samuel G. McMeen Kempster B, Miller
McMeen & Miller

Patent Solicitors and Patent Experis
In connection with our telephone engineering practice we
make a specialty of sequring electrical patents for inventors,
and of giving exﬁert advice in patent matters. We also have
facilities for marketing meritorious electrical inventions,
1456 Monadnock Block 333 Grant Ave.
CHICAGO SAN FRANCISCO

PATENTS

Difficult and Rejected Cases Solicited.
No attorney’s fee uuZil Patent is al-
lowed. Experienced Personal Service,
Book Free.

0BED C. BILLMAN, cLevEiARS"GHiS

PATENTS

TRADE MARKS AND COPYRIGHTS
SECURED OR FEE RETURNED

Send model or sketch and description of your invention for
Jree search of the U. S. Patent Office Records.

Our Four Books mailed Free to any address. Send for these
books; the finest publications ever issued for free distribution.

HOW TO OBTAIN A PATENT

Our Nlustrated 80 page Guide Book is an invaluable book
of reference for inventors and contains 100 mechanical move-
ments illustrated and described.

FORTUNES IN PATENTS
Tells how to invent for profit and gives history of successful

inventions.
WHAT TO INVENT
Contains a valuable list of inventions wanted and suggestions
concerning profitable fields of invention. Also information
regarding prizes offered for inventions, among which is a
PRIZE OF ONE MILLION DOLLARS
offered for one invention and $10,000 for others,
PATENTS THAT PAY
Contains fac-similes of unsolicited letters from our clients whe
have built up profitable enterprises founded upon patents pro-
cured by us. ~ Also endc ts from prominent i
manufacturers, Senators, Congressmen, Governors, etc.
WE ADVERTISE OUR CLIENTS' INVENTIONS
FREE
in a list of Sunday Newspapers with two million circulation and
in the World's Progress. Sample Copy Froe.
ELECTRICAL CASES A SPECIALTY
We have secured many important electrical patents.

.VICTOR J. EVANS & CO.

(Formerly Evans, Wilkens & Co.)
Main Offices, 615 “F" Street, N. W., Washingtom, B. C.

HAVE YOU AN IDEA? Gursociss ™

“Why Patents Pay,” *“What to Invent,*” *¢
Mechanical Movements®® and a Treatise on Pérpet%l?ﬁ
Motions—50 Ilustrations. All mailed free.

F. G. DIETERICH & CO.

PATENT LAwyYRRs AND NXPRRTS
603 OURAY BUILDING, WASHINGTON, D.C.

EUGENE C. BROWN, &iiigiem o. c.

-Electricai Engineer and Patent Lawyer

Member Bar U. S. Supreme Court and Patent Bar Association.
Mr. Brown is ially fitted for pr Electrical Cases {n the
Patent Office and Suits inthe Courts on_Electrical patents, having
graduated as aa Flectrical Engineer from Lehigh University, and for
seven years was an Examiner in the Electrical Division of the U. S.
Patent Office.

e For our Mutual Advantage mention Popular Eleectricity when writing to Advertisers.
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WIRELESS APPARATUS

— Our improved
: type Variable
condensers  will
measure the
range of your
receiving station
50 per cent,

Price $5.00

Send 2 cent
stamp for our
Wireless Cata-
logue.

Etheric Electric Go. 7' &urc'ay, Sireet

The most wonderfuland fasci-
nating scientific study of the
age. Every Boy, Girl and
Grown-up should know about
it. The new “‘YOLTAMIP
ELECTRICAL PRODUCTS?—
our 112 Page Calalog now ready, the mostcomplete and interesting boak
ever issued —is full of illustrations and descriptions of the latest YO&.-
TAMYI® Electrical Novelties—Motors, Dynamos, Toys, Machine Models,
Telegraph and *“Wireless® Instruments, Ruhmkor i Coils, Spark Coils,
Geissler Tubes, Switches, Meters, lamps. Flashlights, Transformers,
Tools, etc, The greatestline of Miniature Electrle Railways ever shown.
Anything Electrical for Anybody. Prices consistently low

Send for this Catalog—6 cents in  } -
stamps or coin, which will be re-
funded on first order of so cents
or over. No postals answered.

VOLTAMP ELECTRIC MFG. CO., Park Bldg., Baitimore, Md.

T0 S our menimry;_e & pnaly Inereases
: ** Income; gives ready memory for faces, names
REMEM BERbnsiness ;‘]etails. studies, conversation; develops’
WRITE TO-DAY will, §ublio speaking, writing, personality,

Dickson Memory School, 929 Audltorlium 1dg., Chicago
EVERY BOY HIS OWN TOYMAKER

Greatest boys’ book ever written. Tells how to
make a Steam Engine, Camera, Win:dmill,
Microscope, Electric Telegraph, Telephone,
Magic Lantern. Boats of every kind, kites,
balloons, toys, wagons, bows and arrows, stilts,
anlmal traps, etc. Over 200 pictures. This
beok and catalogue oniy 10c. pestpaid.

Commercial Electric Co.
Dopt. 8, Kowanee, til.

Easy, inexpensive.

FOOT AND ELECTRICAL DRIVEN

Power and Turret Lathes,
Planers, Sharpners, and
Drill Presses.
Write today for our Complete Catalog.

Shepard Lathe Co.

B. 131 W. 2nd St., Cincinnati, Ohio
It b

Teach Yourself Arithmetic

With s set of Arithmetic Help, Any and all examples and
% problems in arithmetic, from the easiest to the hardest,
are worked out and explained so anyone can understand,
For the student or business man. Easy and simple. Two
volumes; 630 pages; over 200 illustrations and color
plates, Bound in red silk cloth. Most complete ever
published, $2 wlll bring asct prepaid anywhere. Send
for a2 set. If not pleased, return at our expense and get
your money back. Order Today,

J STANDARD SALES CO., 28 Fifth Av., CHICAGO

HORN VIBRATORS
HAIR DRYERS
SMALL MOTORS

Run on both 110 volts
direct current and 60 cycle
alternating current. Best
Machines on the market for
@ moderate price.

Send for a catalogue

Horn Electric Co.
36 S. Canal St. Chicago
MORSE and WIRELESS
At My Practical Schoof., Demand for oper-
ators from Railroads and Wireless Co's greater
than supply. Graduates assisted. We occupy
our own large modern building. R. R. train wire
and complete wireless station. Endorsed by
Raliroad and Western Unlon Officials.
Teachers are practical experts. Living expenses
earned. Easy payments.Correspondence courses
if desired. Catalogs Free. GEORGE M. DOIGE,

Pres., Dodge’s Institute, 21st Btreet, Yalparaiso.
Indiana, Established 1874,

Attend no other school until you hear from
me. Largest stammering school in the world
curing by the improved natural method. No
sing-songing or time-beating methods. Beau-
tiful 88 page book and special rates sent free.

Lee Wells Millard, President, NORTH-WESTERN SCHOOL

FOR STAMMERERS, Inc., 919 First St., Milwaukee, Wis,

GOODS FOR EVERYBODY
ELE RI World’s Headquarters for Dynamos,
Motors, Fans, Toys, Batteries, Bclts,
Bells, Pocket Lamps, Toy Railways, Books, etc. We undersell
All. Fortune for Agents. If it’s electric we have it. Big Cat. 3 cts.

OHIO ELECTRICAL WORKS, CLEVELAND, OHIO

“How to Construct a Practical
Wireless Telegraf”

‘With {llustrations, diagrams, and fine copy of the Codes, 25¢c.
stamp brings our bulletin of wireleass supplies.
GHIGAGO WIRELESS SUPPLY CO.
Room 820, Auditorium Office Bldg. Chlcagoe, L,

A %0

GOVERNMENT POSITIONS

A Civil S8ervice Manual by Ewart, Field and

orrison preparea for the examinations.

Adopted hy over 500 Business Colleges, Y. M.
C, A.'s, and Public Evening Schools.

Three volumes with maps, $3.50 postpaid
250 page Homa Study cataleg free. Write to-day.

THE HOME CORRESPONDENCE SCHOOL

Dept. 129, Springtield, Mass.

Mr. Field

ELECTRIC MOTORS
POLISHING LATHES
3 o FORGE BLOWERS
SPECIAL MACHINERY

ROTHBROS.&CO.

1358 W, Adams St, 136 Liberty St,
Chicago, 11l New York City

n TELEGRAPHY TAUGHT

in the shortest possible time. The Omnigraph Automatic
Transmitter combined with standard key
and sounder. Sends you telegraph mes
sages at any Speed just as an expert opera-
tor would. Fivestyles, $2 up; circular free.

OMNIGRAPH MFG. CO.
H Cortlandt Street New York

g I TEACH BY MAIL.

WRITE FOR MY FREE BOOK
““Ilow to Become 8 Guod Penman®
and beautiful specimens Your name
3 elegantly written on a card if you enclose
Write today. Address’ F. W. TAMBLYN, 419 Meyer

stamp.
Building, Kansas City, Mo.

AGENTS PORTRAITS 35¢. FRAMES 15¢. SHEET
PICTURES ic. STEREOSCOPES 25c.
VIEWS 1c. 30 Days’ Credit. Samples and Catalogue Free.

GONSOLIDATED PORTRAIT,Dept. 1401, 1027 W. Adams St,,Chicago

MAGIC goox FREE

Dept D. 3148 State St. Chicago, Il

For our Mutual Advantage mention Popular Electriclty when writing to Advertisers,
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| E’LS[U D
AUTO-GYGIL

BETTER THAN EVER FOR 1910

No Product of human skill and ingenuity has ever exceeded the record of the

EXCELSIOR AUTO-CYCLE

Designed and built by men who know, thoroughly tried and proven
before being offered to the public, it made good and has become
universally recognized as the leader of American motorcycles.

No changes in the 1909 model were found necessary and but few
advisable, but we have added such refinements as mechanical force
feed oiling system, valve silencer and the lowest saddle position ever
attained in a road machine.

Our advance catalog H 10 tells all about this and the new Excelsior
Twin that will excel all other motorcycles as the Excelsior 30-50
excels all other single cylinders.

EXCELSIOR SUPPLY COMPANY

Established 1876 233-237 Randolph St., Chicago, 1l

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,




.gne AMERICAN.

CHOOL can

trainYouand

qualify You UNTRAINED
forawvelk 888 MAN

- paid position ¢

Which Will You Choose?

Will it be “‘Just a Common Job’’ at small pay or
one of the well paid positions which the American
School of Correspondence can train you to fill ?

Many poorly paid but ambitious men have over-come greater obstacles than

those which confront you
position at big pay.
It is easy to acquire training. Choose the position you desire to hold by marking
and mailing the coupon below. Let us send you a complete solution of your problem.
The American School is the greafest practical training school in the
world. It will come to you no matter

have been trained by the American School to fill a good

where you live and train you in your spare

time—in your own home.

A

’FFREE INFORMATION COUPON

qualify for positien marked " X."

Make your choice today by filling in
and mailing the coupon. There is no
obligation. The American School sends

merican School of Correspondence:

Please send me your Bulletin and advise me how | can

....Cost Accountant ..+ .Electrical Engineer
....Systematizer ....Mechanical Engineer
....Cert’f’d Public Acc’nt «...Sanitary Engineer

... Auditor v...Steam Engineer
....Business Manager ....Fire Insurance Eng’r
....Commercial Law ....College Preparatory

.Book-keeper ... Draftsman complete information quietly and promptly
s O Eevineer by mail—not by an agent to bother you in

your home or at your work. We will
tell you frankly and honestly just how we
can help you.

Mail the free information coupon today

ADDRESS American School of Correspondence

CCUPATION CHICAGO, U. S. A.

For our Mutual Advantage mention Popular Electriclty when writing to Advertisers.




$665S

Buys the Material
Needed to Build
This Home!

Priceincludes Blue Prints, Architect’s
Speciﬁcations; Full Details; Worl(ing
Plans and Itemized List of Material.
This 1s the greatest ]Jargain offer ever
advertised.

OUR HOUSE DESIGN No. 126

This'beautiful little houseis a great favorite with those who
like the old English style of architecture. Thereare three
rooms, hallway and pantry on the first tloor with four com-
for.able chambers and bath room on the second floor.
Though of moderate slze, it is compact and delightl Ny
cosy. In design it shows a hapny blending of t'ie useful
with the ornamental. Its costis scarcely more than a cot-
tage and its value more than a house doubie its size.

We Save You Big Money on Lumber and Building Material!

The Chicago House Wrecking Co. is the largest concern in the world devoted to the sale of Lumber, Plumbing, Heating Apparatus
and Building Material direct to the consumer. No one else can make you an offer like the one shown above. We propose to furnish
you everything needed for the construction of this bullding except Plumbing, Heating and Masonry material, Write for exact details
of what we furnish.

How We Operate:
We purchase at Sheriffs’ Sales, Receivers’ Sales and Manufac-
turers’ Sales, besides owning outright sawmills and lumber yards.
Usually when you purchase your building material for the complete
home shown above, elsewhere, it will“cos( you from 50 to 60 per cent
more than we ask for it. By our “‘direct to you'’ methods we
eliminate several middlemen’s profits.  We can prove this to you.

What our Stock Consists of :

We have everything needed in Building Material for a build-
ing of any sort. Lumber, Sash, Doors, Millwork, Structural iron,
Pipe, Valves and Fittings, Steel and Prepared Roofing. We also
have Machinery, Hardware, Furniture, Household Goods, Office
Fixtures, Wire Fencing—in fact, anything required to build or
equip. Everything for the Home, the Ofiice. the Factory or the
Field. Send us your carpenter’s ot contractor’s bil! for our low
estimate. \We will prove our ability to save you money, WRITE
US TODAY, riving a complete list of everythineg you need.

It will be in accordance with our specifications. which aze so clear that there will be no possible misunderstanding.

Frece Book of Plans!

We publish a handsome, illustrated book containing designsof
Cottages, Bungalows, Barns, Houses, etc. We can furnish the
material complete for any of these designs. ‘This book is mailed
free to those who correctly fill in the coupon below., Even if you
have no immediate intention of building, we advise that youobtain
a copy of our FREE BOOK OF PLANS. It's a.valuable book.

Our Guarantee!

This company has a capital stock and surplus of oves
$1,000,000.00. \We guarantee absolute satisfaction in every detail,
If you buy any material from us not as represented, we will take it
back at our freight expense and return your money. We recoge
nize the virtueof a satisfied customer. We will in everv instance
“"Make Good.” Thousands of satisfied customers prove this, We
refer you to any bank or banker anywhere. Look us up in the
Mereantile Aconcies, Ask any Express Company. Write to the
publisher of this pnhlication. Onr rrenonsibility is unqueatior~4,

High Grade Bathroom Outfits!
[ — ] i T ————— — e —

Btrictly new and as
good as anyone sells.
We have everything
needed in Jlumbing
Maicrial,  Our prices
mcan a saving to you of
30to 60 per cent. Wo
can easlly prove It if
youwillgiveusachance.
lere is anillustratlon
of a bathroom outfit we
i are selllng at $57.50.
Price ot this Bathroom Qutfit, $37.50 Your plumber would
ask you about #0.00 for

this same outfit. This is a positive fact. It's only one of ten
other complete outilts that we are offering at prices ranging
from £25.00 to #100.00. Our catalog describes themnin detall. You
neéd the book if you want to keep posted on up-to-Cnte business
meshods. Get our prices on Pipeand Fittin~s.” V/rite us today,

Hot Water Heating Plants!
= N .

Wefurnish new complete hot water heating
outilisathalftl1e usual prices, Lur proposis
tionincludes all necessary 3 lans, speeificas
tions, blueprintsand detailed instructions;
80 that any ordina~y mechanic handy with
theusecf toolscan easily installit.
Youcan't powrong whenyou deal
i withus, Vve stand 1 of every
sale. You scd us today a
sketeh of your building and we
will make you a precuosition to
furnish you & complcie steam or
Hi hot water beating oullit.
We also have hot air furnaces.
Our booklet sn heating planis
tells every feature of the healing auestion.
Wecanquoteradiators& heatersscrarately,
Whetler you huy fromus or notitisa valu.
able book for you to own, Write us todav.

Send Us This Coupon
IR NN S ab—

Chicago House Wrecking Co,:
Isaw this ad. in Popular Electricity.

I am interested in

Freoe Publications !
[ anme Bles G s ]

Fill In the couvon to the left and we will
send you such literature as best suits your
L. -Js. We publich a 500 page mammoth
catalog fully ulustrated, giving our business
history and showing all the vast lines of

Name

Town.

handisethat we haveforsaie. Webuy
our goods at Sherifls’, Receivers’and Manu-
facturers' Sales. Ask for Catalog No.gg).
Our Book enPlumbhing and lHeating Appara-
tus contains 150 pages of useful infomation.
Our free “"Book of Plans” is described
eiwewhere in this advertisement.

Chicago House Wrecking Co.; 35th & Iron Sts., Chicaga.

Water Supply Outfits !
. ___R N . ]

Modern Air Pressure Water Supply Sys-
tems at prices ranging from £18.00 to 8200.00.
They are strictly new, first-class and come
plete in every detail. 1t makes no dificr-
ence whether you live in the country, you
can enjoy every city comfort at little ex-
pense. Why not investipate this? We are
ready to furnish you wi.h all facts free of
charge. All material fully guumnteed._
We also have a_complete s2ock of Pine,
Valves and Fittings at 40 to 60 per cc_t.
saving. Gasollne Engines at low pricca.




9000 Homes Are Now Using

hor-Electric’

Home Laundry Machines—Why Not Yours?

GR

Made in 3 sizes
Adapted toa any House
or Apartment

The Cylinder Principle of Washing Clothes is Recog-

nized by Everybody to be the Only Perfect Way
The “THOR’’ Electric Three-Ro'l Wringer wrings the clothes from either side of
machine. The ““THOR’ washes and wrings c.othes at the same time.
Our Guarantee

We guarantee that the “THOR’ Electric Home Laundry Machine will wash and
wring perfectly, the washing of an average family of six persons in 90 minutes at an
expense of 3 cents for electricity. No one can afford to be without one of these modern,
up-to-date machines in their home. Pays for itself in a few months.

Dealers and Agents Wanted Everywhere

HURLEY MACHINE COMPANY

General Office: 32 S. Clinton St., Chicago

1012 Filatiron Bldg., New York 71 First St.. San Francisco




