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There is no hetler lime to subscribe (o Practical Engineer than
right now.  During the coming 2 years yvou will get 24 of the hest
issues of a Power Plant Paper ever produced. On January ist, 1910,
will appear a big special issue—the Fucl and Furnace number of
Practical Engineer. It will he a remarkable issue o4® remarkahle
paper. To those who are not subscribers the cost of Uhis issue alone
will be 50 cents, but you will get it free if you subscribe now.

Again in January, 1911, there will be another big special issue on anollier important
side of Power Plant Engineering, and, meanwhile. each 1month there will come lo your
door a big, bright, interesting paper filled with (he veryv lates! news and imformation on
Central Station, Eleetrie Livhting and Power Plant operalion and equipment. 1t will tell
you about the application :nd nse of Steam and Elec-
trical Equipment, Gas Engines and Producers, Pump-
ing Apparatus, Refrigeration, Machinery Repairs—
and a lot more.
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The suhseription price is $1 o -vear, but we will send vou Praclical
Engineer for two years. instead of one year, for only $1.50 and in-
clude free, the Combination Pliers as illustrated above.

This pair of pliers is a mightv hindy 100l—well muade. stiff. strong and

N
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me Practical Lngineerfor twoyears LY finely fidshed.  Has flat cotrugated Jaws, openting for sinall gax o) stean
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fuoted TF 1'tn not ly]lDruughly satisfied with N cash. The pliers and current mnnher of PRACTICAT ENGI-
my baryain. b NEER will be sent to vou hy return mail, and yvour mores
L will he.chee-r_fnlly refunded if you are not thoroughly pleas-
ed with this big bargain.
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POPULAR ELECTRICITY e L
No More Plugging
or Leading 5

' Ever hang cleats or knobs on 2
wall that wouldn’t hold a screw?

Every hole had to be dnlled and
a plug driven—laborious, monot- 3
onous, time-consuming work.
Switchboard builders had to do
the same or lead the holes.

Avoid all this now and do a neater, more
workmanlike job.

Star Screw Anchors

hold firmly in any structural material—positively
hold against any pull} Great convenience. to wire
and cable hangers, and the only screw for fastening
instruments to marble or slate switchboard without
I eading or plugging.

Simply insert anchor in hole, run screw through

object into anchor and tighten; the anchor sprezds

(see cut) grips tight, and con’i be pulled out.

Screw and Bolt Specialties for every derand of

electricians.
Pay you to wiite for Catalogue or ask nearest dealer.

Address Catalog Dept. 10
Star Expansion Bolt Co.

147 Cedar St. - - - New York ’

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
Boxes, 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” Waferproof
Receptacle and Globe.

Henry Newgard & G0, cueaco, .

Edison Bell Franklin Marconi Voita

Faraday Ampere Gray Kelvin

Wouldn’t You Like This Splendid Set
of ELECTRICAL CELEBRITIES?

q Ten beautiful copper plate engravings of men famous in the history of electricity, from the earliest infancy of the science
up to the discovery and application of wireless.

q No expense has been spared in preparing these beautiful portraits.~ They are accurate reproductions of the best photo-
graphs or oil paintings extant, executed by the most highly perfected process known to the engravers ar,on richly
enameled stock, 8" x 11" each, with wide margains suitable for framing.

q I\(/illa_iled flat in heavy envelopes, well protected, with tissue between each portrait, insuring the arrival of the set in A-1
condition.

Q This set is the only one of its kind published. The illustration above gives but a faint idea of the handsome zppear-
ance of these portraits.  They must be seen to be appreciated.

] May be framed separately, or trimmed and mounted in groups, and anyone may be proud to have one of these beauti-
ful sets for the home or office.

q Price—only 50c—postpaid.

q FREE for one yearly subscription to POPULAR ELECTRICITY.

q Subscription must be a new one, and your own subscription will not do. Don’t fail to get a set.

POPULAR ELECTRICITY PUBLISHING COMPANY
Monadnock Block, CHICAGO, ILL.

Ohm.

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



POPULAR ELECTRICITY

“Come, Let Us Reason Together”

What Return are You Getting for Your
Electric Light Bills?

Here are Two Ways of Spending Two Dollars

1. Purchase one Colonial 40
Watt Tungsten Lamp, as
shown in the illustration - $0.90
Supply same with current
at 10c. for 275 hours - - 1.10

Total, - - - - - _ $2.00

The lamp will deliver approximately 32
candles of WHITE LIGHT throughout its

entire life, which will exceed 800 hours.

2. Purchase two ordinary 16
c. p. Carbon Lamps - - - $0.40
Supply same with current
at 10c. for 143 hours only - 1.60

Total, - - - - - _ $2.00

The lamps will deliver 32 candles initially, but their useful life will
not exceed 500 hours.

Which of these two kinds of lamp appeals to your sense

of economy? We make and sell the best of both kinds,
also Gem and Tantalum lamps.

Let us help you light your home and place of busi-
ness according to approved modern standards of illumi-
nation. Send your order to

The Colonial Electric Co.

WARREN, OHIO

—— )
For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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8 Eight Reasons Why 8
PEERLESS ... LAMPS

IN THE VAN: ‘

P rices and Terms Reasonable; Deliveries Prompt.

Especial Care given to Voltage and Candle-Power Selection

Expert, Well Paid Operators Build our Product.

Remarkable Maintenance of Candle-Power throughout life.
Long Life (“and Many Friends,” per seq.)

Economical of Electricity, per Candle Delivered
Subjected to Rigorous Inspections Before Shipping.
Sold Everywhere.

Send us a trial order today

The Warren Electric and Specialty Co.

Makers of Carbon, Gem, Tantalum and Tungsten Lamps J

MAIN OFFICE: -

WARREN, OHIO

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Electric Heat
by Wire—

The most fascinating application of Electricity

—Js connected to any lamp socket, a snap of the switch—it glows ! Is radiant with
incandescent heat. The spirally coiled wire is of the wonderful metal discovered
in the laboratories of the Hoskins Company and utilized by them to produce the

extreme temperatures of their Electric Furnaces.

Now for the first ime applied

to use in the home,—in the new, unique, fascinating—*‘cheerie”

Electric

TOASTOVE

It Makes the Home Happy

Every face centered around it at the breakfast table
reflects its animated glow. Yes, ¢ makes toast—
such as you never ate before, frcsh—right at your
plate. The convenient switch of the Toastove brings
the heat just when wanied and sends it instantly. And
you can make 30 slices of petfect toast on it for one
cent. Besides, it has a hundred other uses through-
out the home.

Ask your Dealer for

Receive Free
a copy of
“THE CHEERIE
ToasTove"”

a happy

little booklet by
Francors.

It will cheer
you.

Mail this

Right Now _

:

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

HOSKINS MFG. COMPANY
463 Lawton Ave., Detroit
Send Free a copy of “The Cheerie Toastove” to

A Delight for Every Occasion
The hostess finds it such a help in entertaining. And
so cheerful.  Its wide adaptability, its ever-readiness,
its rich warmth—all make it a joyful center of any
gathering. The charm of it is compelling—you can’
resist. And it lasts] The test of the electric furnace
has alone been met by its wonderful heating element.
She would appreciate one.

the TOASTOVE, or

—Attach the net price $5.00
to a note, stating the voltage
of the current in your house.
Adding this coupon will bring
it quick—charges paid.
SEND TODAY TO

HOsSKINS MFG. COMPANY
463 Lawton Avenue,
DETROIT.
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Business Opportunity

The Independent Telephone field embraces over
15,000 Companies, operating 20,000 exchanges and
employing 200,000 men.

Q@ ©

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.

@ @ @ IT RF_:I_AFFI":H%%YERS THE MAN WHO
< 5 5 ADVEBTISES
Any article which ap- : s
peals to a prosperous, e L

buying class is bound to
win, and win handsome-

5% (I resurs X
ly,in the telephone field. ! I[ :EPHUNY

© e @ SATISFY 4
Every desiral.)le.readcr prsaste | (et q | zor
throughout this impor- S| v e ||

Clad 1o send ome.

tant industry can be ef-

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.

Monadnock Block - = - = CHICAGO, ILL.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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THE GREATEST BARGAIN EVER OFFERED

_ ~; > Ollar Secures this Great

NEY/ pUAERICA Reference Library
ENCYCLOPEDC
LS THIS magnificent reference work, costing three-quarters o- a
million dollars to produce,is a dictionary and encyclopedia
combined. In fullness of definitions, number of words defined
and accuracy, it is superior to reference works selling for five
times its price. It has been recently revised and enlarged by a
staff of American editors. Its five big volumes contain an inex-
haustible mine of information on every subject, defining 250,c00
words. Our bargain offer takes off two-thirds the price,and we
pass the work on to you at less than one-third the price of any
other first-class reference work. We send the complete set to
your home for examination without charge, and if you decide to
keep it, a first payment of $1.00 secures the set.

FIVE MASSIVE VOLUMES

HERE are five voluines, each one foot tall, and strong and hand-

somely bound in three styles of binding. The set contains 5)00
pages and thousands of illustrations. It is up-to-date in every particular.
It is absolutely reliable; the names of its editors are among the greatest
in every field of research. As a dictionary, it defines 25,000 more words
than any other dictionary. As an encyclopedia, it treats 50,000 subjects,
covering the whole field of human knowledge.

Half Leather Binding
Mark and Mail this Coupon

Free For Examinaiion THE WERNER CO., Akron, Ohio. Pop. EL 12.09

e g You may send me on approval for 10 days one set of the AMERI-
1f you reply at once, we will send you a €aN ENCYCLOPEDIC ‘E)ICdTIONARY,boundi:Lhc style indi-
cated by having the eside.

T i S £ 1
Complete Set a't once’ all eXpreSS Cha ges Full Sheep Blinding. Regular price $64.00. I will pay for the

d 3 1 1 me, if I decid k he books, as follows: $1.00 af
| prepaid, for examination. If you like the same, 111 decide 1055 tmomh et yous speci price of
Iwoks you can pay for same 1n little $25.001s paid. _ oo
y o Half Morocco Binding. Regularprice $56.00. I will ray for the
monthly payvn‘lents_ If you don t hke same, iilthdecideéosl;%%p the bonhks, as1 follows: §1.00 after I
. examine them an .00 7 i ia.] pri
them, return them to us and we will pay | . fovispaid _ e i |
) Library Cloth Binding. Regular price $42.00. I will pay for the
Feturn Chal gCS. same, if I decide to keep the books. as follows: $L00 after T
;rgg:;r;: ;:iedm and $2.00 a month until your special price of

Mail the Coupon To-day. =% Iy : .
E Yau are to send the set of five volumes, delivery charges paid.
This is only a limited edition, and will not thm satisfactur{l will retu}r‘: books within 10 days aftez delivery,
at your expense for return charges.
last long. You must reply promptly to take N

advantage of the bargain. Name ...ooooeeenes
THE WERNER CO., Akrom, 0. | =

Y

For our Mutual Advantage mention Popular Electricity when writing to Adveriisers.
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Electric Light is Now Cheaper

At one sweep the cost of Electric Light has been cut in.two by
the invention of a new lamp which fits any electric light socket

General 48 Electric

TUNGSTEN LAMP

Fes: m g Y
‘#& +* &é§ L
.

A night picture of Madison Square Garden, New York, during the recent Electric Show—the most beau-
tiful example of Electric Lighting ever seen. The General Electric Tungsten Lamp was used exclusively
—the highest tribute of the Electric Lighting World.

Ask your Electric Light Company about this new lamp to-
morrow morning. Find out why it is so economical. Learn
hhow you can now have Electric Light at one-half the old cost.
When you have these new facts you will plan to use Electricity
immediately.

Here is the lamp and the carton it comes in. Accept only
the genuine General Electric Tungsten Lamp. The G.E.
monogram on box and lamp is its guarantee.

This lamp has a new metal filament which uses less than
half the Electricity used in old style lamps of equal candle f
power. It burns at any angle and has an average life of one -CSTANDIRD SRALL i)
year or 800 hours’ use. WATTS
Standard Sizes—Wates Used 25 40 60 100 250 Hs
(Candlepower is four-fifths total watts used.) \ vorl's‘
G.E. 32 Candle, Valuable Infon/nation on Electric Lighting is given
4(;11\:{7?“ L (in G.E. Tungsten Booklet No. 3 5. Write us for it.)

General Electric Company, pex.so Schenectady, N. Y.
The Largest Electrical Manufacturer in the World

For our Mutual Advantage mention Popular Electricity when writing to Adyertisers,
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Webster’s New $8.50 Encyclopedic Dictionary FREE with every order!

LATEST—GREATEST—CHEAPEST
Magnificent 1909 Edition—Fresh from the Press—of the

New Americanized Encyclopedia

The most comprehensive, authoritative, up to date Encyclopedia in the world.

TREMENDOUS PRICE REDUCTION—AN OVERWHELMING BARGAIN

/
/
/
/4
/

Extraordinary - The
half price - gk 3 L highest possible
o e = = value.

offer.

"ﬂ_'r’" Ll ik

You save 509}’ = F - . E The
by ordering o - e bR bl & lowest possible
NOW. - ] price.

$1.00 SECURES THE SET. Sent FREE for Examination
The Most Stupendous Free Trial Offer Ever Known in the World of Books

Other books may be DESIRABLE—the Encyclopedia is INDISPENSABLE. It solves all {)robTems;
answers all questions; settles all disputes. Other books trace one arc of the great circle of knowledge; the Ency-
clopedia sweeps the whole circumference. These filteen massive volumes, with their 10,000 double co'umn
pages, their superb maps, their hundreds of illustrations, form in themselves a colossal library. It represents
the perfection of critical scholarship, the cream of the world’s literatures, the sum and essence of human thcught
and endeavor. It includes every phase of discovery, invention, experience and belief. It describes the countless
wonders of the earth, the teeming myriads of the sea, the star-sown spaces of the sky. It covers all egochs of
literature, all forms of government, all systems of religion. 1t reveals all that the world has suffered and reamed
and hoped and DONE from the begirming of time, _All gallant deeds and stirring scenes, all victories of Pram
or brawn. all marvels of science an invention, all the glorious achievements that have made history luminous
and civilization possible are found in the 10,000 pages of these splendid volumes. Can YOU afford to do withoat it?

- 0 The most brilliant thinkers of the century are enrolled as its contributors. It
lts Matc}lless AUthonty- writers include such men of world-wide fame as Mathew Arnold, James Bryce,
John Morley, Andrew Lang, St. George Mivart, Canon Farrar, Edmund Gosse, John Stuart Blackie, Leslie Stephen
Edward Freeman, Lord Kelvin, Robertson $mith, Sir Norman Lockver, Thorold Rogers, Saintsbury, Swinburne, Simon
Newcomb, John Fiske, Cardinal Gibbons, John Bach McMaster, Admiral Melville, Thomas B. Reed, Carroll Wright;
and these with hundreds of others equally famous give it an authority so overwhelming that it reigns without a rival

in the realms of scholarship.

OQur 1 Edition is fresh from the press and contains
lncomparably Up To Date. reventsgzgs9 recent as the election of President Taft, the
latest airship flights of the Wrights and Zeppelin, the return of the United States Fleet from its momentous

world-voyage and the great Italian earthquake. é

o o To emphasize the issue of the 1900 Edition of this
SPecml Half-Prlce Offer. magnificent work we are making for a limited time (o) Bookrﬂl\fers'
only a special introductory offer at just ONE-HALF the regular price. The cloth set we price ) Societ
at $37, the half-morocco at $46. Moreover, with every order we will send absolutely FREE OO 156 Fifth Ave
Webster's Huge New Encyclopedic Dictionary, retailing regularly at $8.s50. It is bound in New York

Full Sheep, marbled edges, gold stamped an: indexed. This combination of the world’s

most famaus Encg'clopedia and equally famous Dictionary gives you a magnificent (&) Please send me for exami-

reference library of enormous extent and unmatchable value at an expense, for a lim- nation prepaid a complete set

ited time, of only SEVEN CENTS PER DAY ev' Eof thelNe\:i Am(}e‘rl’ganlzed
5 hed and w A Encyclopedia in half merocco

Send No Money Now. Sign and mail the attached coupon and we g by e BCIAL BALE

will ship you a complete set for five days’ 5
FREE examination. You can return them AT OUR EXPENSE if they fail +V' PRICE offer of $46.00. 1f the set is

to give you entire satisfaction. We pay all transportation charges. Should % 5‘"”115{3'“"'}" Iﬂ‘]‘g" ee “’fPaY upcn the
gou desire to purchase, then send us $1.00 as first payment and pay the < I:ﬁlf: 355 pnc:f e sum of $1.00 in cash
alance at the rate of $2.00 per month for the cloth and $2.50 per month 45’ $2W510 eagh aglso nlltler tll;::eezlt[t?:er()ffo%o‘::[iigsh &gg

for the half morocco.

At these phenomenal prices the introduc-
DO NOt Delay. tory sets will vanish like magic. Itis
the opportunity of a lifetime. Enrich your mind, adorn your
library, delight your family with this stupendous work. Write
TO-DAY. Remember, No risk! No obligation! You
purchase only if satisfied!

THE BOOKLOVERS’ SOCIETY ' Seveneneeene

Address , . zuss.eomesonvragnanye S Bapors odb
156 Fifth Ave., New York City

months. If the books are not satisfactory, I
am to motify you promptly and hold them
subject to your order.
Also send me Webster’s New Encyclopedic
Dietionary, which I am to receive absolutely %REE
should I retain the set.

If you prefer the cloth edition, alter $46.00 to $37.0
each month to $2.00.

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

Up-te.
plete
yet pub
tions for
perimental
apparatus
coils of all
mensions,

wireless sta
Includes Naval
rules, with codes,
several chapters
lesstelephony.
simple language.
pages. fully il
trated, with
additional
half-

-late and most com-
book on ‘' Wireless”
lished. Full direc-
constructing ex-
sets, and various
winding spark
sizes and di-
tuning of
tions, etc.
Station
ete.,and
on wire-
All in
200
lus-

[~

full page
tones showing
installation of
“‘Wireless” in the U. 8.
War Ships and Ocean
liners.

ity and Mag
Everything

simply ex-

plained. For the be-
ginner in the Electrical
Trade this book is what

you
bag

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 lan-
guage everything you should know
about 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.

Remember—we cannot sive you these b
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You Can Have Your Choice

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

SUBSCRIPTION

To Popular Electricity

AT ONE DOLLAR

And 2sc additional to cover packing and ship-
ping charges on the books,

The subscription must™be for some
one notalready a subscriber to POPU-
LAR ELECTRIC!1Y and your own sub-
scription will not do. ¢ give you the
books for getting us a new subscriber—
not for subscribing yoursels,
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all classes of readers—has som
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 subsecription.

A few minutes work will win you the 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.

ooks with your own Subscription
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The Utility Electric Outfit

Iron, Dish and Stand packed in leather bag

The Aristocrat Among Electric Irons

prettier, than any other. It is so built that it has
wonderful ironing capacity, and will do more
work than many irons weighing twice as much.

But the Utility outfit combines Iron, Stove and
Tong Heater. When you unpack the nifty ooze
leather bag, you find the following:

HERE is an electric iron that is lighter, daintier,

—a nickel-plated iron weighing 2% Ibs., with cook-
ing stand.

—a nickel-plated copper cooking dish, with cover
and ebonized handle.

—attachment for heating curling tongs.

—a switch plug with 8 feet of flexible cord and
connecting plug.

Everything, bag included, weighs 34 Ibs., and the
package is less than 4 inches square and 6 inches high.

The Usility Iron is the newest member of the Hot Point family—
we make the famous Hot Point lron that has been sold for several
years in all parts of the country. The Utlity Iron is the refined
expression of the experience which we have accumulated during the
five years we have been manufacturing electric irons.

The Utlity Iron is simple and sturdy and strong. It will iron
all kinds of light work, and does such things as shirtwaists even better
than a bigger, clumsier iron.

‘ ‘ YITH electric lights in your home, you cannot
afford to get along without a Hot Point
Electric Iron.

For all kinds of domestic work, you skould have
a 6 Ib. Standard Model. But even then you should
have this new, light-model Utlity, for your own per-
sonal use and for traveling.

Hot Point lrons attach to any light socket in-
stantly; heat up so that you can begin ironing in a
couple of minutes; cost very little to usz and last
for years.

Our Binding Guarantee

We guarantee every electric iron we make
against mechanical and electrical defects, and troubles
of any kind, not due to carelessness.

What the Utility Outfit Does

As an Iron, it does all sorts of iroring, except

the heaviest household work.

As a Stove, it will boil two or three cups of
water in a very few minutes, in the dish that is
provided. o

As a Curling Tong Heater, it will heat
the tongs quickly at no expense for extra cirrent.

How to Get a Utility Outfit

The Hot Point lron is on sale by a great many
dealers or lighting companies all over the United
States. Go to your dealer or lighting company first.
If they do not have it, order direct.

We are so anxious that you should examine this
Utility Hot Point Iron that we will prepay the express
charges ourselves from the factory to any town in the
United States where it is not on sale.

Be sure to give voltage. If uncertain, call up
the lighting company or look for the label on one of

your lighting bulbs.

This is the Only Utility Iron

There is no other Utility iron that weighs so little and
does so much work. No other iron with a cish and curl-
ing tong heater. No other iron packed in a dainty ooze-
1eather shopping bag.

No other iron has the Hot Point so that you can iron
right up into the tucks and folds; nor cool Landle so that
you need never use a holder.

For these reasons, and many others, we urge you to
accept mo substitute, If you cannot get thre Hot Point
Iron (Standard or Automatic er Utility in your town, use
the below coupon.

PACIFIC ELECTRIC HEATING CO.

Main Office and Factory: Ontario, Cal. Please send me further particulars about Hot Point Elec:ric Irons.
: Send me. charges prepaid, one Utility outfit, $6.C0.

560 Washington Boulevard,

Send order to nearest point.

Eastern Factory:
Chicago, IIL

PACIFIC ELECTRIC HEATING CO.

ONTARIO, CAL. CHICAGO, ILL.

(Address nearest office.)

Fnclosed is check in payment of same.

Name
Central Station Managers and Dealers Street Voltage.
This is but one of the many advertisements we are City State o

running. We want to turn orders in your town to you.
Order samples, subject to 30 days approval. State num-
ber you will be able to use and we will name special

1 inquired about it of

Fop- Flect.

quantity price. Give voltage.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Im proud so many good Crafts-

men now read my Magazine

I want 10,000 more Readers who do things, for the
NATIONAL MAGAZINE by January 1st. Let me send
my Magazine on 4 months’ FREE TRIAL and one of
my splendid Gift Books FREE.

I Know

That I’ve only to get my magazine
into the homes of the reading, think-
ing American people—to make them
readers of the NATIONAL for good
and always.

You read newspapers for news
matters.

You read Popular Electricity for
helps and suggestions on Electricity
practically applied.

You will read my magazine to get
and keep a close grip upon real hap-
penings in the every~day life of our
Nation.

You’ll want my magazine in your
home

For Yourself, For Your
Wife, For Your Sons
and Daughters.

I was reared among workers and
I learned very early the things that
have moulded my career—that are
largely responsible for whatever suc-
cess I have attained.

Iknow that the young man and
young woman in the home—your
son and your daughter—want to
keep in close touch with the outer
world—with national life

Give them a clean, wholesome,
human magazine that appeals to the
best that is in them.

The articles on ““Affairs at Wash-
ington™ are the most widely quoted
that appear anywhere. Actual word-
photographs of inside life at the
Capitol, flash-lights of public men,
and the big National happenings, a
unique and exclusive feature of the
NATIONAL, first suggested by
William McKinley.

But the NATIONAL MAGA-
ZINE isn’t Washington alone. Not
by a long way; it is as big and
broad as its name.

It takes in every state in the forty-
sis—touches every corner of the
country.

I am enthusiastic about the
NATIONAL MAGAZINE and I
have a right to be. No other pub-
lication has ranked with it in win-
ning readers among the plain people
of the country, as Lincoln loved to
call us.

I want you to be one of my
readers.

I want you to know the good
things in the NATIONAL MAGA-
ZINE, and I want you to have your
choice of these two splendid  gift
books.

THESE GREAT
BOOKS FREE

“HEART THROBS” the Old
Scrap Book

was compiled by 30,000 readers of
the NATIONAL MAGAZINE
sending me their favorite poems,
sentiments — gems of real heart
interest that have helped them in
their daily lives and inspired them
to better things. I paid $10,000 in
cash for these contributions and
found in them fabulous riches of
helpful human thought.

You will find in “Heart Throbs”
the gems of sentiment that you love
best, and hundreds of new and old
thoughts that will help along the
way. The other book is

“THE HAPPY HABIT”

Through all my life I have gone
about with both eyes open for the
bright, cheerful, do-your-heart-good
kind of things that happen on the
brighter side of life.

Best cure in the world for the
blues—best *livener of dull hours.

Both books are well printed and
beautifully bound in gold and gar-
net—they are selling in the book
stores for $1.50. But—

Because I want you for a sub-
seriber to the NATIONAL MAG A-
ZINE, I am making this great offer.

Send me $1.50 (regular price)
for a year’s subscription for the
NATIONAL MAGAZINE and I’ll
send you, prepaid, either one of
these splendid gift Books, “Heart
Throbs” or “The Happy Habit,”
and if you wish, I'll autograph the
first 1000 books ordered.

Choose the book you like; of if
Yyou prefer

PLL SEND BOTH BOOKS
and let you take your choice

and return the other one to me.
That’s how much I’ll stake on your
honesty and your interest. I’ll do
even more

FOUR MONTHS’ FREE TRIAL
I'll give you four months to prove the
wonderful value of the NATIONAL
MAGAZINE. 1If at the end of that
time you say you are not satisfied,
I'll return your money. Tell me
how I could make a fairer, square;
offer.

Now, neighbor, just fill out th
coupon and mail it to me today.
Address me personally—Joe Chap-
ple, Editor National Magazine,
Boston, Massachusetts.

Pin your check—money order will
do—to this coupon and mail direct
to me.

;
167 Popular Electricity

FREE BOOK COUPON

Joe Chapple, Boston, Massachusetts.

Dear Sir:—1 accept your offer and en-
close $1.50 for which please send me
NATIONAL MAGAZINE for one year
and a free copy of the Gift Book.

1 understand that I have the privilege
of discoi!tinuing this subscription at the
end of four months if I am not satisfied
with the magazine and will receive my
money back in full.

Please mention if you want me to send both
books, so you can choose the one you like best.

R R P Sy I 0 0 R T AR
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Learn a Profitable
Tradein a
Practical Way

It ans 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
you as well as those of the

Electrician
Plumber
Bricklayer

and

Mechanical
Draftsman

We teach these trades by
practical, individ-

ual insfruction
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-
prentice system,  un-
dreds of satisfied money-
making graduates who

Earn $5.00 to $8.00 PerDay  ow roxe

prove it. Our equipment and our methods

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

—you get individual personal instruction. -

Tools and practical working ideas take the only schools
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 for it today and start on the roadto
independence and a large income. Address me personally.

L. L. COOKE, Director

COYNE NATIONAL TRADE SCHOOLS

1725 N. Ashland Ave., Cor. Wabansia Ave.

CHICAGO, ILL. ol

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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EVERY MAN WHO SHAVES

knows that the ordinary light, no matter how bright, leaves a
shadow on the side of the face away from the lamp. You can obvi-
ate this by turning and twisting, but if the light is above your head
no amount of turning will throw the light squarely under your chin.

FEDERAL
ELECTRIC SHAVING MIRROR

Throws the light directly on the lower half of the face where
needed—but not in the eyes—allowing the user to complete the
operation of shaving quickly and naturally. No awkward and
tiresome positions necessary. Saves both time and temper.

( The Federal Shaving Mirror is the best gift you can select for
the man of the house. Handsome nickel frame, adjustable to hang
on wall or stand on table—attaches to any electric light socket.

@ Special Holiday Offer—We will send Mirror complete to any
part of the United States on receipt of $3.95.

Q Send draft or money order to

FEDERAL ELECTRIC COMPANY

LAKE AND DESPLAINES STREETS CHICAGO

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

These Famous Watches

aving!

o . e

Watch Money—Why Not YOU?

»
We have purchased, direct from the maker, an immense stock of the
OUR OFFER best and most famous watches in America, which we are offzring at
prices that mean an actual saving of from $3 to $20 on every watch,

depending on the grade you select. To prove to the public that we are cutting under the prices at which the
same make of watches are sold by retail jewelers, we are sending them out on approval, express prepaid,
with return privilege if not found to be the most astounding bargains ever offered to watch buyers.

America’s Most Famous Watch
Sold by Retail Jewelers at Almost Double Our Prices

For 39 years these watches have stood for supremacy in watchmaking skill. Their fame is as wide as the
world. To state, in a public announcement, the name of this watch, would ruin the trade of thousandsof
retail jewelers who sell these watches at “fixed"” prices.

Otr catalog gives inside information that will create a tremendous sensation. Send for it NOW,

10,000 Watches to Be Distributed

For EXAMINATION and COMPARISON

We will send any watch you select, from among the ten thousand, for 30 days’ examination and test.

The distribution is now in progress. Every mail brings a deluge of applications. The public is awakening
to the fact that the present retail prices on watches are an outrage. Our offer gives you the opportunity to
actually have the watch in your hands for the most rigid comparisons and tests without riskinga single penny.

Greatest Opportunity in Watch History!

Remember that this great offer is made on a watch whose maker's name has been the “watchword” for
over a generation Our great Watch Catalog proves that we make the lowest prices ever offered in the
history of the watch business.

' Your credit is good with us whether you choose an
CREDIT to the PUBLIC inexpensive watch or one of the most elaborate

® styles. A small amount paid monthly secures just
as low prices as cash with order. We give you the same liberal credit that is extended toretail jewelers,

-Our 25-Year Guarantee | Watches for Christmas!

Our 25 year guarantee on every one of these famous This is your opportunity—RIGHT NOW!—before

3 . . | CHRISTMAS-togetawatch atatremendous saving.
watches is the broadest, most sw?epmg Watch Guar What finer gift could you make than one of these
antee ever made, worth everything to the owner. 2 |. famous watches.

Send Postal Quick for Great Watch Catalog Free!

Send a postal at once for Beautiful Christmas Catalog. See the magnificent collection of Watches, the
brilliant array of Diamonds and Jewelry—All Offered al Marvelously Low Prices! This great Christmas

Catalog gives inside facts about the watch situation. Saves you at least one-third on the price. Send Now/

LINCOLN WATCH & JEWELRY CO., 3358 Mosprat St.,Chicago

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 making Copies,

Are NOT MADE at home drawing pictures
from printed book lesson.

LET ME TELL YOU:

It requires actual, practical, up-to-date
DRAFTING-RO&M 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 Engineering 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,

adires 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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Electricity

It sped with a power supemal that laughed at
the laggard Time,

It raced through the silence etemal, it throbbed
with the great star-chime,

" It flashed through the desolate places where

dust of dead worlds is blown,
It leaped from the outermost spaces, past systems
and suns unknown.

Ho, out of the uttermost regions it leaped to the
waiting earth;

The strength of a legion of legions by it has
been given birth,

And no man may say why it lingers, and none
may its course pursue—

But you with a tum of your fingers are bidding
it work for you.

—Wilbur D. Nesbit
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Torpedo Controlled by Wireless

A French inventor, M. Gabet, has come
forward after seven years of work and
demonstrated that he has invented a marine
torpedo which responds readily to the action
of wireless electricity. Recently he made
tests on the Seine at Paris which showed
that he had succeeded in producing some-
thing more than a mere toy.

The contrivance when out of water has
the appearance of being two torpedoes, one
above the other and about six feet apart.
The upper part is merely a floater, the lower
section being the real torpedo. In it are a
motor storage battery, an apparatus for re-
ceiving the Hertzian
or wireless waves,
and at the nose an
explosive chargle
weighing f1,800
pounds. The ordi-
nary torpedo con-
tains but 200 pounds.
When placed in the
water the engine of
destruction sinks to
the upper floater,
which carries two
masts and antennae
for receiving the wire-
less impulses. Upon
the masts are electric
lamps which are automatically lighted by the
battery current as soon as the Hertzian
waves reach the antennae; they are, however,
directed aft so as to be invisible to the
enemy.

In the experiments on the Seine the in-
ventor made use of an instrument which

somewhat resembled a piano. When he
touched one of the keys, the torpedo, which
was some distance away, responded at cnce.
By sending a varying number of waves he
moved the rudder of the contrivance to right
or left as he pleased. It should be re-
membered, however, that the wireless waves
do not themselves operate the screw or rud-
der, they simply control the apparatus.

Cathedral at Night in City of Mexico

Electrical illumination plays an im-
portant part in the annual celebration of
Mexico’s indepen-
dence, in the City of
Mexico. One cf the
attractive features of
the event is the bril-
liant display of lights
on the mghts of Sep-
tember 15 and 16,
upon the massive
towers of the great
cathedral edifice
which fronts on the
Zacolo Plaza, diag-
onally across from
he National Palace.
These towers reach
to a height far above
all other'buildings in that quarter of th city
and the electrical illumination may be seen
from all points in the broad valley of
Mexico. The lower part of the catkedral
is shrouded in darkness, the faint lights
upon the plaza being eclipsed by the
briliant illumination of the towers.

S B

ILLUMINATED CATHEDRAL



Elementary Electricity

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

CHAPTER XX,—ELECTRO-MAGNETS.

As shown in Chapter V, the passage of
an electric current through any conductor
is attended by the production of magnetism.
There now remains to be explained the
manner in which this property of an electric
current is utilized in the production of work-
ing magnets.

Very early in his experiments, Oersted dis-
covered that the magnetism produced by an
electric current possesses a polarity which
depends on the direction in which the cur-

-+

ILLUSTRATING THE DIRECTION
OF MAGNETIC FLUX

FIG. 41.

rent is flowing through the circuit. This
is only another way of saying that the direc-
tion of the circular magnetic streamings, or
lines of magnetic flux surrounding the con-
ductor, changes with a change in the di-
rection of the current. For example, if an
electric current flows through a conducting
wire (DD) Fig 41, in the direction indi-
cated by the arrow from below the plane
(BB); that is, upwards, the circular lines
of magnetic flux produced will have a di-
rection opposite to that of the hands of a
clock; that is, will be counter clockwise.
If, however, the direction of the electric
current is changed so that it flows from above
downwards, the magnetic flux will be clock-
wise or in the same direction as the hands
of the clock.

The magnetization of a bar of soft iron
or steel by the passage of an electric current
can be readily understood. Suppose, for

example, that an electric source, such as
the single voltaic cell, represented in Fig.
131, has its terminals connected as shown
with a single coil of wire, so that the current
flows from the positive pole (C), through
the coil and returns to the cell at its negative
pole (Z), then the circular lines of magnetic
flux will pass downwards through the face of
the coil of wire as indicated. If, now, a
bar of soft iron (SN), be placed above the
coil in the position shown, the lines of mag-
netic flux will pass through it, entering at the
upper end and passing out at its lower end
and thus magnetizing it. Since it has been
agreed to call the north pole of a magnet
the pole from which the magnetic streamings
pass out and the south pole the pole at
which they enter, it is evident that the lower
end of the bar will have north polarity and
the upper end south polarity.

If, however, the direction of the current
through the coil is changed, as by changing
the battery connections, the magnetic flux
will thread through the face of the coil up-
wards, so that the end (N) of the bar nearest
the coil will then have south polarity, and
the furthest end or (S), north polarity. A

MAGNETIZATION OF A BAR OF
IRON BY CURRENT-CARRYING COIL

FIG. I3I.

bar of soft iron magnetized in this manner
by the passage of an electric current is
known as an electro-magnet.

The strength of an electro-magnet de-
pends on the quantity of magnetic flux pass-
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ing through its circuit. When, therefore,
it is desired to obtain a strong electro-
magnet, the amount of magnetizing flux
must in some way be increased. In order to
understand how this can be done it is
necessary to consider the peculiarities of
the magnetic circuit.

There are many points of resemblance
between electric and magnetic circuits. In
the electric circuit, something called elec-
tricity, obtained from an electric source,
passes through a conducting circuit, and
entering an electro-receptive device pro-
duces in it one or another of the many
effects electricity is capable of producing.
Generally speaking, the greater the quantity
of electricity passing the greater will be
the amount of this effect. If the electro-
receptive device be an electro-magnet, the
greater the quantity of electricity flowing
through the magnetizing coils, the greater
will be the quantity of magnetic flux, and
consequently the greater the strength of

the magnetism.
+he_same way when the magnetic
*{& \_r\ x passing out of a magnet
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parts at which the flux enters thereby acquire
south magnetic polarity, and the parts at
which it passes out, north magnetic polarity.

The quantity of flux passing through a
magnetic circuit depends not only on the
magnetic source producing the flux but also
on the character of the medium forming
the magnetic circuit through which the flux
passes. In the electric circuit the strength
of the electric flux of current passing is
measured in units of electric current known
as amperes. This strength depends on the
quantity of electricity set in motion by a
force known as the electro-motive force, or
electricity-moving force, or E. M. F. In
other words, it depends primarily on the
number of units of electric,pressure or volts
the electric source is capable of producing.
¢~ But the strength of the electric current
produced by any source also depends on

what is known as the elect
the circuit. The electric res:
ured in units of electric resi
ohms. The resistance of a
among other things with the
the material forming the circ
with the length and area of !
of this material. Generally *
metals are good conductors,
offer but little resistance to t
electricity through them as c
equal lengths or areas of cros
other substances. Moreover, dis..
of metals differ in their electric .
Copper is a much better electric ¢
than iron, and iron much better 1
The quantity of electricity passin,
a circuit increases with the increas.
E. M. F. applied to the circuit and dear
with a decrease in the resistance. In c.
words, the greater the E. M. F. and the
smaller the resistance of a circuit, the, greater
the quantity of electricity that passes in a
given time; that is, the greater the current
strength. This fact is generally expressed
by Ohm’s law as follows:
Volts E
or C=—
Ohms R

Now the same thing is true in the magnetic
circuit. The quantity of magnetic flux or
magnetism that passes through a magnetic
circuit is measured in units of magnetic flux
called webers. The force that procuces
the magnetic flux is called the magneto-
motive-force, generally contracted M. M. F.
The greater the magneto-motive-force the
greater the amount of magnetic flux that
1s produced.

But the quantity of flux that passes through
the magnetic circuit is also dependent on a
quantity known as the magnetic reluctance;
that is, a property which tends to resist the
passage of magnetic flux.

Magneto-motive-force is measured in units
of magneto-motive-force known as gilberts,
while the magnetic reluctance, or, as it may
also be called, the magnetic resistance, is
measured in units of magnetic resistance
known as the oersted.

Just as in the electric circuit the greater
the E. M. F., and the smaller the resistance,
the greater the electric current in ampgeres,
so in the magnetic circuit the greater the
M. M. F,, or the gilberts, and the smaller
the reluctance or the oersteds, the greater
is the magnetic flux or webers passing per

Amperes=
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. words, the magnetic cir-
of being expressed by the

Jberts

rsteds

- therefore, that in order to
atity of magnetic flux, it is
9 increase the gilberts and to

:rsteds, or both.
- -tions may not be out of place.
< from an examination of the
.pressing Ohm’s law, that the
. unit of electric current is that
vassage of electricity per second,
roduced in a circuit whose electric
is one ohm by an E. M. F. of
In a similar manner a weber is
a passage of magnetic flux which is
uced in a magnetic circuit having a
reluctance of one oersted by a M. M. F, of

one gilhert.

"~ But since in the case of any electro-mag-
net, it is the electric current or the amperes,
that is the coulombs-per-second, that pro-
duces the magnetic flux, it is possible to
express the gilberts or the M. M. F. in the
circuit of any electro-magnet by the electric
current flowing through the magnetizing
coils. If, for example, a current strength of
one ampere passing through a coil of a given
number of turns produces a certain quantity
of magnetic flux and this current strength be
doubled, the amount of magnetic flux will,
approximately, be -doubled. Or, if the
number of turns in a magnetizing coil be

STRENGTH OF MAGNETISM DE-

FIG. 132.
PENDS ON AMPERE-TURNS

doubled, the current strength remaining the
same, the amount of magnetic flux produced
will also be doubled. If a magnetizing
coil of 250 turns produces a certain intensity
of magnetic flux, a coil wound with 500

offer to the passage of magnetic flux.

turns would produce twice the amount, as-
suming of course that the same current
passes. For this reason the term ampere-
turn is employed as a unit of:‘magneto-
motive-force, the ampere-turn being a single
conducting loop through which a current

FIG. 133.

TYPICAL MAGNETIZING COIL

of one ampere is passing. The ampere-
turn is somewhat greater than a gilbert being
equal to 1.26 gilberts.

But there is another way of increasing
the quantity of magnetic flux that is passing
through a circuit, and this is to decrease
the magnetic reluctance of the circuit. Sub-
stances differ greatly in the resistance they
Of all
substances, soft iron or soft steel offers the
least resistance to this passage. Air, on
the contrary, possesses a much greater mag-
netic reluctance than iron. Consequently,
the greater the amount of iron, or the smaller
the amount of air in a circuit, the greater
the number of webers that a given number
of gilberts can produce; for, other things
being equal, the smaller will be the number
of oersteds.

The quantity of magnetic flux in a cir-
cuit, and hence the strength of the magnetism
produced, can be readily varied by an in-
crease in the number of ampere-turns. If,
for example, as represented in Fig. 132,
instead of a single turn, five turns of in-
sulated wire are wrapped closely around
one leg of a U-shaped core of soft iron,
the quantity of flux, and hence the strength
of magnetism, will be approximately five
times what would have been produced by
a single turn of wire.

The ampere-turns, instead of being ap-
plied to the soft iron core in a single series
may be wound over one another as shown in
Fig. 133. Here |seven turns of wire are care-
fully laid one over the other in four sep-
arate layers; that is, there are 28 turns in
all. If, therefore, a current of one ampere
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be sent through such a magnetizing coil;
that is, through its 28 turns, there would be,
roughly speaking, 28 times the amount
of magnetism (28 ampere turns) that would
be produced by a magnetizing coil of a single
ampere-turn.

Electro-magnets of the U-shaped form
generally have the magnetizing coils placed
on each leg. By this method the number

FIG. 134. THE WINDINGS MUST BE IN A
CONTINUOUS DIRECTION

- of ampere-turns is increased, and the quan-

tity of magnetic flux, and, consequently, the
magnetism, is increased.

When, as in the above case, the magnet-
izing coils or windings, are divided into two
separate sets, if it is desired that the ends
of the U-shaped core shall posses opposite
polarity; that is, one shall possess a north
polarity and the other a south polarity, it
is necessary so to connect the coils that the
electric current shall pass through both in
the same direction. In order to do this the
ends must be so connected that the same
direction of winding be preserved in each,
as represented in Fig, 134.

Various shapes are given to electro-
magnets. Generally speaking, these shapes
are capable of being divided into three gen-
eral classes, according to the character of
the material of which the circuitis composed
e

(1) Magnets with aeric circuits, or those
in which the magnetic flux passes through
air only,

(2) Magnets with ferric or iron circuits,
or those in which the flux passes through a
circuit of iron only.

(3) Magnets with aero-ferric circuits, or
those in which the flux passes through a
circuit partly of air and partly of iron.

An example of a magnet with an aeric
circuit would be to pass an electric current
through a hollow coil of insulated wire
wrapped in a close hollow ring-shaped spiral

by connecting the terminals of an electric
source to the two "terminals of] the wire.
As the current flows through the magnetizing
coil, the circular magnetic flux is produced
around the wire so as to thread or pass
through the air space within the magnetiz-
ing coils.

Another form of a magnet with an aeric
circuit is represented in Fig. 135, where a
hollow solenoid, helix or spiral (ab) is sus-
pended with the ends of its circuit dipping
in mercury cups at (pp), so that it can have
an electric current sent through it from the
source and yet be free to move. Under these
circumstances the magnetic flux produced
by the ampere-turns will thread through
the air core within the coil and passing out
at one of its ends thus producing a north
pole, will pass through the air on the out-
side of the coil, and re-entering the core
at the other end, will produce a south pole.
Consequently, the solenoid becomes a mag-
net, and, being free to move, will come to

FIG. 135. A HOLLOW SOLENOID ACTIS AS
A MAGNET

rest like a magnetic needle when pointing,
approximately, to the earth’s north geo-
graphical pole. At the same time, like a
magnetic needle, such a suspended magnet
would be attracted or repelled by the ap-
proach of a bar magnet as shown.

A magnet with a ferric circuit or one in
which the magnetic flux passes entirely
through iron would be produced if the mag-
netizing coil represented in the preczding
figure be wrapped around a core of soft
iron or steel. If the number of ampere-
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turns is the same and the diameter of the
iron and air core are the same, it can be
shown that the amount of magnetic flux
that passes through the iron core will be
something in the neighborhood of 1,000
times greater than the flux which passes
through the air core.

Since the magnetic reluctance of iron is
much greater than that of air it was believed
at one time that the increase in the quantity

FIG. 136 HORSE-SHOE TYPE OF ELECTRO-
MAGNET

of magnetic flux passing through an iron
core was due to the decreased reluctance of
the iron circuit. Indeed, this decrease of
magnetic resistance would be capable of
explaining some of this increase. It was
not long, however, before it began to be
evident that the decrease in the magnetic
reluctance of the circuit should not be re-
garded as the sole cause. Were this the
case then, necessarily in such a magnet,
when the magnetizing current is cut off by
the opening of the circuit, all magnetic flux
would instantly disappear. Now this is
not the case. On the opening of the circuit
there always remains a certain amount of
magnetism known as a residual magnetism.
Evidently, therefore, there is a source of
magneto-motive-force, other than that of
the magnetizing current, and this is now
correctly traced to the ultimate particles or
molecules of the iron that are naturally
and originally magnetized or have tiny
streams of magnetic flux passing through
them.

POPULAR ELECTRICITY

It may be asked if such is the case why
a bar of iron does not always manifest this
magnetism? The reason is evident. The
small molecular magnets, instead of being
definitely directed, point in practically all
directions, and, therefore, neutralize each
other’s magnetic effects. When, however,
a magnetizing current produces a flux that
passes through the molecules of iron all the
molecular magnets are aligned or turnea
in the same direction, so that they add their
flux to the flux produced by the magnetizing
current.

There are, therefore, in the case of a
magnet with iron in its circuit, two sources of
magneto-motive-force, i. e.:

(1) The prime magneto-motive-force, or
that produced by the ampere-turns, and,

(2) The aligned or structural magneto-
motive-force, possessed by the bar whether
the magnetizing current is passing or not.
This is caused to add its magnetic flux to
the circuit by the aligning of the molecular
magnets.

As an example of an aero-ferric magnet,
or one in which the magnetic flux passes
through both air and iron, we might take
the case where a portion of a circular iron
core, before being wound, has a section or
segment cut out. On the passage of the
magnetizing current the magnetic flux is
passed through the iron core, but at the air
gap, instead of being limited to the space
directly between the cut parts, also passes
through the surrounding air, thus producing
what is known as magnetic leakage.

Where the dimensions of this air gap are
increased, the leakage is still more pro-
nounced.

As can be readily seen, the simple horse-
shoe magnet, represented in Fig. 136, is
of the aero-ferric type, since the flux pro-
duced passes both through the core of the
magnet and the air gaps at its poles. It can
be understood, therefore, that when a mass
of soft iron called the armature, shaped as
shown, is placed in contact with the free
magnet poles, a marked increase is pro-
duced in the strength of the magnetic force,
not only by reason of the decrease in the
reluctance of the circuit, but especially by
the increase in the magneto-motive-force
due to the aligned or structural magneto-
motive-force that is thus added to the circuit.

(To be Continued.)
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Modern Ways of Applying X-Rays

One of the important functions of the
X-ray is to aid the physician in making
a diagnosis.  As is generally known it dis-
closes pins, needles, bullets, etc., embedded
in the bodily tissues and as the bones are
shown more or less distinctly it makes frac-
tures and dislocations evident.

There are two ways of using the apparatus.
One is to employ a fluoroscope, holding the
member to be examined between the fluoro-
scope and the X-ray tube, and then look
into the former as you would into an ordi-
nary stereoscope. The rays penetrate the
flesh easily but not the bone or metallic
substances which cast a clearly defined
shadow on the screen which forms the front
of the fluoroscope.

The other way to take an X-ray picture
is by meansof a sensitized photographic plate
which is affected by these rays as by ordi-
nary light rays, and then examine the
picture at leisure.

FIG. 2.
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FIG. 1.

MAKING A FLUOROSCOPE EXAMINATION WITH X-RAYS
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Some unique devices are nowadays em-
ployed to apply the X-rays for such pur-
poses, as shown by the illustrations.

Fig. 1 shows how chest pictures are made.
The subject is placed in a sitting posture.
In front of him is the X-ray tube with ad-
justing devices. At his back you will see
the location of the sensitive photograph plate.
This is carefully wrapped in black paper
to keep out the sunlight. The X-rays, how-
ever, pass right through the clothing and
body and through the black paper as if
nothing were there, only that the bones or
foreign metallic bodies will show up as a
shadow on the plate, for’the rays cannot
pass through them. "

Fig. 2 shows the use of a fluoroscope in
connection with the X-rays. The operator
is there examining the bones of the sub-
ject’s arm by looking into the fluoroscope.
No photograph,é}s taken in this case. You

-
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will note also that the operator protects his
hands by gloves which are opaque to the
rays. This is because the latter are very
harmful if allowed to fall on the flesh for
continued periods, as would happen in
the case of the operator examining many
subjects. Over exposure to the rays causes
very deep seated and serious burns which
are almost impossible to heal.

The Lange chair was designed by Dr.
Sidney Lange especially for making fluoro-
scopic examinations and skiagraphs (X-ray
photographs) of the chest, esophagus and
stomach, with the patient in the erect posture,
as shown in Figs. 3 and 4. The patient
may either sit or stand; facing forward or
backwards.

The plate-holder and fluoroscopic screen
are interchangeable and the tube with its
support and shield moves in unison with
the plate-holder or screen.
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Electricity Supply a Great Manufac-
turing Proposition

Electric current is brought into our homes
through a pair of insignificant wires, care-
fully concealed; it is brought into factories,
stores and other places of business through
cables a little larger, but again carefully
concealed; occasionally we see a small group
of men putting in the underground conduits,
a lineman here and there working on the
few over head wires that are visible, and
very rarely, indeed, do a comparative few
have occasion to visit the immense power
plants where the current is generated. It is
significant therefore, that in a great city like
Chicago the magnitude of one of the most
dominant of all the forces which contribute
to the welfare of its citizens is by them little
comprehended. Few people, as a conse-
quence, have any conception, of the im-
portance of the business of making and dis-
tributing current in a great city.

Mr. Samuel Insull, president of the Com-
monwealth Edison Company of Chicago,
recently spoke at a luncheon of the Chicago
Electric Club upon the sale and distribution
of electric energy in that city, and the facts
and figures which he set forth will be aston-
ishing to many who are accustomed to pay
little attention to the affairs of an electricity
supply company except at the time when
their monthly bills are to be paid.

Within the corporate limits of the city of
Chicago there is at present about $60,000,000
invested in the generation and distribution
of electric energy. To pay 6 percent on the
money invested takes about $400 an hour,
24 hours a day, 365 days in the year. For
the privilege of earning that interest the com-
pany pays, with pleasure, to the city and
state an amount in faxes and compensation
which exceeds $100 an hour.

To produce the energy which the Com-
monwealth company sells requires, on the
average, 100 tons of coal an hour, 8,760
hours a year. At certain times in the winter
coal must be burned at the rate of 200 to 250
tons an hour. “Fancy,” said Mr. Insull,
“the engineering brainwork that must have
been centered in that one proposition—how
to get through the grates 250 tons of coal in
an hour.”

The company must stand ready to deal
with large and small consumers as they
come along, 4t all hours of the day. This
is known as “Readiness to Serve.” Todo
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this there has been installed, principally at
two points, electric generating equipment to
the capacity of 240,000 horsepower. This
generating capacity, enormous as it is, must,
however, be increased and new steam tur-
binc generators added to the constantly
growing stations, for even if the city were
not to grow in population it is conservatively
estimated that the amount of current now
supplied is only one-third of the amount
which could be used for electric ligkt and
power purposes.

Fifty-four stations and substatiors are
needed to meet the requirements of th vari-
ous classes of business from the smallest
lighting installation to the operatior of a
railway system. The current that passes
through them is conveyed by a total of 1,255
miles of cable, 4,000 miles of overhead wires
and a conduit mileage of 2,200. All of this
development has taken place in less than 3o
years, and in order to take care of the zrowth
of the business the company is spending
about $6,000,000 a year or nearly $2,000 for
every working day of the year. This gives
an idea of the investment side of the elec-
tricity supply business in Chicago.

But in spite of the enormous expenditures
required the price of current to consumers
has been constantly on the downwara trend.
This has been due to the increased efficiency
of modern apparatus and methods and the
decreased cost of manufacturing electricity
on a large scale, as in the case of anmy other
manufactured product.

In 1gog the kilowatt hours of electricity
sold was 4o times the amount sold in 1896,
and it is due to this enormous growth that
the company is now able to make a fair per-
centage of profit upon an income which is
only 25 percent per unit (kilowatt hour) sold
of the income received in 1896.

To illustrate what this great vo.ume of
business represents Mr. Insull made the
striking statement that if his company could
make a reduction in operating cost of one one-
thousandth of a cent per kilowatt hour pro-
duced it would mean a saving of $4,500 in
a year.

Taking the whole schedule cf rates
through, it is believed that electricity is sold
cheaper in Chicago than any where else on
either side of the Atlantic where steam driven
plants are used, and even including those
water power plants established as com-
mercial propositions. This has an effect on
the present agitation for the electrification
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of the steam railroad terminals. With the
presentiequipment the company is prepared
to furnish current for the operation of the
terminals of any two railroads entering the
city. With equipment to be installed by
January, 1911, two more could be supplied.

Furthermore the current for this purpose
could be bought in Chicago considerably
cheaper than it is now being produced by
the two great traffic lines which are now
engaged in electrifying their terminals in
New York City.

How An Arc Lamp Works

By ALBERT

Next time you are in a department store
or on the street where arc lamps are used
for illumination watch a lamp for a few
moments and you may see it flicker, or
“wink,” the lamp going nearly out for an
instant but as quickly returning to full
brilliancy. If you are near enough you will

il

FIG I. LEAD PENCILS MAY BE USED FOR A
MINIATURE ARC LAMP

hear a sharp click at the same time. Most
of us have seen and heard this very often
and many of us have been annoyed at what
we considered an imperfection in the lamp

WALTON

ciates the wonderful development of the
modern arc lamp mechanism until he tries
to do by hand what the arc lamp does auto-
matically. This can be done on a simple
scale by any one who has an incandescent
lamp circuit with which to experiment.

An arc light is simply a flamé caused by
the incandescent vapor generated between
two points of carbon, or similar material,
which have been heated to the necessary
temperature to produce this vapor by the
passing of electricity from point to point.
This will readily be seen if the experiment
mentioned be tried. The “lead” in a lead
pencil is really compressed carbon dust
very similar in composition to the carbons
of an arc lamp, though very much smaller.
If two pencils are sharpened and cut as
shown in the sketch (Fig. 1) they can be
used as the carbons of a miniature lamp if
the following instructions are carefully
followed.

\

FIG. 2. HOLDING THEM BY THE WOOD, BRING THE TWO POINTS CAREFULLY INTO
CONTACT

mechanism. Usually “to understand all is
to forgive all,” and a thorough understanding
of the causes of this flicker should prove no
exception to the rule. One seldom appre-

A “bank”. of three or four ordinary 16
candle power incandescent lamps on the
usual house or office circuit of 110 volts
will provide just about the proper resistance

{»
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for the experiment. The pencil-arc is to
be put in series with the incandescent lamps
—that is, in the gap formed by cutting one
of the two wires supplying the string of
lamps. Thus all the current that can pass
through your arc is that which the lamps

e
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FIG. 3. THE VARIOUS ELEMENTS OF AN
_ARC LAMP

permit. To put the pencil-arc between the
two wires without the lamps would cause a
short circuit, as there is but little resistance
in the pencils themselves.

Attach your flexible wire or lamp [cord
to the pencil by winding it around the notch
so that is makes a good contact with the
exposed lead, and wrap it up with tape
or cloth, tap in the other ends in the gap
made by opening one side of the circuit.
Turn on the switch which controls the lamps.
They will not light because of the gap at
the pencils. Now take one pencil in each
hand, being careful not to touch the bare

lead at either end of the pencil. Holding
them by the wood, bring the two points
carefully into contact, which will immediately
allow the current to flow and light the lamps.
Very gently separate the two points. The
small spark caused by the break will fuse
the ends of the pencils and vaporize some
of the carbon and, if the opening is not
made too great, nor too quickly made,
the vapor will carry the current from pzncil
to pencil and will be heated by it to a bright
incandescence. By careful bandling an arc
can thus be held for several seconds which
will brightly illuminate a small room. But
before you have attained this proficiency
in holding the arc you will have much
greater respect for the mechanism of an
arc lamp and more tolerance for its very
occasional wink.

You will also, probably, be prompted to
investigate the working of the device that
can do this trick hour after hour in all man-
ner of weather, swinging and swaying in the
wind, working in summer heat and winter
blizzards, on lofty towers, on street poles .
and in stores and mills without adjust-
ment or attention. Although cooped up
in a space no larger than a man’s hat it
will keep the lamp burning day and night
for a week without being touched for so
much as the removal of the carbons.

The various sketches show how this is
done in the simplest of arc lamps and will
serve as an explanation of all, since the
others are but elaborations of these same
principles. Fig. 3 shows the various ele-

Mains.

Resistance
[o bt current

Shunt Cerls

Series Cotls 3
(Across the arc)

{Carrymg main current)

FIG. 4. CONNECTIONS OF AN ARC LAMP

ments in diagram form and from this sketch
the operation may be described. The elec-
trical elements without the mechanical parts
are diagrammed in Fig. 4, the same refer-
ence letters being used in both. The parts
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are very few and of simple construction.
There are two pairs of electro-magnets, (A)
and (B), with U-shaped cores, the bottoms
of both cores being hinged to opposite ends
of a rocker-bar (C), which is pivoted at its
middle point. When current passes through
these magnet coils the cores are drawn up-
ward upon the well known principle of the
electro-magnet, and the greater the current,
of course, the greater the pull. At one side
of the pivot of the bar (C) is hung a rod (D),
on the lower end of which is the clutch
(E), which holds or releases the carbon as
may be required. If you trace out the
diagram you will find that the pair of
coils marked (A) must carry the whole
current of the lamp whereas the ends of the
wires from the other coils are attached, one
above and the other below, the arc. The
resistance of these “shunt” coils (B), is such
that practically no current flows through
them when the carbons are touching, the
current preferring the low resistance path
through the carbons. Let us assume the
carbons in this position when the electricity
is turned on. There is a rush of current
through the carbons and, therefore, through
the series coils (A) which instantly exert a
strong upward pull on their U-shaped core.
This raises their end of the arm (C), and with
it the rod, (D), and the clutch (E). This
raises the upper carbon and starts the arc,
as was done by hand with the pencils. As
the gap lengthens the resistance to the flow
of current across it through the vapor in-
creases and part of the current is then forced
to go through the shunt magnets (B), which
provide a parallel path through the lamp.
This shunt-coil current, then, increases as
the arc gap increases and this causes an
increasing pull to be exerted on the other
end of the rocker arm, (C), which tends to
draw it back to the horizontal position. A
balance is thus struck automatically, for
the longer the arc gap the greater the pull
tending to shorten it and vice versa.
Assume that this balance is reached when
the carbons have separated a quarter of
an inch. The lamp now burns steadily
with no motion at either end of the bar.
Gradually the carbons are burned away
and the gap increases. But this increases
the arc resistance and forces more current
through the shunt coils which pull up on
their core and lower the carbon again till
the balance is restored. The constant burn-
ing of the carbons necessitates constant re-

adjustment by lowering of the upper carbon
till finally the rocker arm is tipped at quite
an angle and the shunt coils have drawn
up their core about as far as it is desirable
to allow. This is when the “wink” occurs,
for just before the arm has tipped to its
limit the clutch touches a fixed stop which
presses on it in such a way as to open it
and allow the carbon to drop freely through
until it strikes upon the lower carhon. The
shunt coils (B) are instantly deprived of their
current and the series coils (A) being
strengthened by the rush instantly raise
their end again and the arc is re-established
and the entire process goes on as before.
This is done so quickly that hardly a per-
ceptible interval occurs and in many modern
lamps the “wink” can be noticed only by
close observation.

Concentration of Bacteria by Elec-
tricity

Electricity is being employed in one way
and another in the destruction of bacteria,
as, for instance, in water purification sys-
tems, sewage disposal and ozone air purifica-
tion apparatus. The most recent experi-
ments in this line reveal a new and inter-
esting susceptibility of certain microbes to
electric action, namely, a tendency to collect
around one pole or electrode of an electric
circuit terminating in a liquid containing
them. It is therefore possible to gather evi-
dence of the existence of suspected bacteria
in a liquid by driving them to one pole where
concentration makes their presence manifest.

The result of some elaborate experiments
made by an English scientist, Dr. Charles
Russ, was to show that in a liquid containing
bacteria the micro-organisms under favorable
conditions could be driven by the electric
current to accumulate as a dense column,
visible to the naked eye as a white cloud.
In less favorable conditions Dr. Russ’s
method furnishes none the less a very delicate
test of the presence of small numbers of
bacteria when they exist in the body fluids.

The fluid under exmination is subjected
to an electric current, and the bacilli (of
tubercle, for example) will be found to ag-
gregate at one electrode. This portion of the
fluid can then be withdrawn and tested for
them. The aggregation takes place, both
with living and dead bacteria, and the dif-
ference of the behavior of various kinds of
bacteria may be studied.

{




The World’s Greatest Searchlights

Thirty million candles! Just think of it.
To use a slang expression, that is ‘“‘some
light” Yet this represents the power of
electric searchlights of the Heligoland light
house, which occupies a most important
position at the mouth of the Elbe River in

lights are a most imposing spectacle at night
as they shoot straight out in almost cylin-
drical beams from the parabolic mirrors.
The demand was for a light having a mini-
mum duration of one-tenth of a secand,
flash to succeed flash every five seconds.

THE FAMOUS HELIOGLANDE LIGHT

Germany. At that point there is great
danger attendant on the course taken by
mariners in the immediate neighborhood of
the island. ‘This called for a light of hither-
to unequaled brilliancy and power for light-
house service, equivalent to the intensity
of 30 million candles.

The Heligoland light is a combination
of four projectors one of which is an aux-
iliary or rescrve search light and is mounted
at the top, while the three usually employed
are mounted 120 degrees apart on a re-
volving platform. The rays from these

The three electric projectors used an the
revolving platform have parabolic mirrors
30 inches in diameter with a focal length of
1o inches, and each arc lamp takss 34
amperes. The platform revolves at a rate
of four times per minute and the current for
operating the electric motors driving this
platform as well as for operating the search-
lights is supplied by a dynamo plant in the
government buildings equipped with dupli-
cate generating apparatus.

But the Heligoland light, though remark-
able, is not the largest. One far more
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SEARCHLIGHT WITH AN EIGHTY INCH MIRROR

powerful was constructed by the Siemens-
Schuckert Werke of Berlin and Niirnberg,
Germany. This has a brass parabolic
mirror 8o inches in diameter and an arc
lamp with carbons 1§ inches and 1} inches
in diameter, respectively, for the negative
and positive, and the consumption of cur-
rent being 200 amperes.

The mirror of this searchlight has a focal
length of nearly 34 inches and when using
current at the rate above mentioned the
intensity of the light is said to be equal to
316 million candle power. One of the
remarkable features of this searchlight is
the operation by an electric motor of the
Iris shutter, which when closed presents
a perfectly opaque surface to the brilliant
reflection of the polished mirror.

The modern searchlight
is always of interest, and
its wonderful development
in recent years has made
it almost indispensable on
land and sea, both in time
of war and peace. The
armies of the world are
now equipped with port-
able electric plants supply-
ing current for electnic
searchlights mounted on
auto cars and animal
drawn trucks.

Light houses and the
forts are equipped with
great electric arc pro-
jectors whose beams of
light search both land and
sea from sunset to sunrise.
The warships from the
smallest torpedo boat to
the greatest battleship are
provided with electric
searchlights as well as
the 'great ocean liners and
the steamers on lakes and
rivers.

One of the accompany-
ing illustrations shows a
powerful German motor-
controlled electric search-
light having a mirror three
feet in diameter with a
focal length of approxi-
mately 17 inches. The
parabolic mirror of this
searchlight is entirely of
glass of uniform thick-
ness, ground and polished to the greatest
accuracy. Its parabolic form gives it the
property of projecting a nearly parallel ray
of light, entirely removing the spherical
aberration of the spherical mirror, as well
as the drawbacks of the separately built up
lenses often used in lighthouse work. At
the same time it gives better and more
lasting results than the metallic mirror.

This searchlight requires a current of
9o to 150 amperes and is used to advan-
tage on modern warships and forts to illu-
minate distant objects, it being automatically
controlled, so that no manual effort is re-
quired of the observer in raising or lowering
the beam of light or turning it to the right
or left, a small lever of the electric’ con-
troller being moved in the direction in
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AUTOMATIC MOTOR CONTROLLED SEARCH-
LIGHT

which the beam of light is to travel, and
the electric motors do the rest.

Blind Man Operat;sr a Telephone
Switchboard

Mr. Kirk S. Thompson is probably the
only blind telephone operator in the country.
The subscribers of the Crescent Telephone
Company in Erie, 111, many of them at least,
are probably not aware that their calls are
answered by a man who possibly never saw a
telephone switchboard, for blindness came
upon him many years ago.

The switchboard which Mr. Thompson
operates is equipped with bells for the party
lines, while the single lines terminate in
drops or shutters on the switchboard.
These drops are similar to those found on
most switchboards in the smaller exchanges;
that is, when the subscriber rings central a
little shutter on the front of the board drops
forward and discloses the number of the
party calling. On the board operated by
Mr. Thompson these numbers are raised.
A buzzer also gives a signal when any drop
falls.

When a call comes in the operator hears
the buzzer and immediately runs his left
hand lightly over the shutters till he finds

the one which has fallen, and feeling of the
raised characters he knows the number and
is able to complete the connections. He is
able also to distinguish the party line bells
by their respective sounds. With the switch-
board literally at his finger ends he is re-
markably quick at completing connections.

Insulator to Withstand 150,000 Volts

This peculiar looking chain of inverted
saucer-like objects is a high tension :n-
sulator. It is of a type recently chosen by
the Hydroelectric Power Commission of
Ontario for suspending the wires of its
110,000 volt transmission line. While the
insulator as shown has eight units, six units
would have been suf-
ficient for the present
needs, but the Com-
mission expects later to
use 150,000 volts and
the eight unit type
will withstand this
enormous pressure
safely.

The insulator units
are made of a special
grade of porcelain the
ingredients of which
are selected, mixed
and fired with the
greatest care. There
must not be a flaw
or weak spot in all the
structure, for current
under a pressure of
150,000 volts is con-
stantly striving with an
almost inconceivable
force to reach theearth.

The unitsof the insu-
lator are connected by
means of caps and
forged steel studs. The
eight sections complete
make a string over
four feet long. The
insulator is hung from
the cross arm and the
current carrying wire
is suspended from the
lower end. Any stray
current, to reach the
earth, must climb this150,000 VOLT INSULA-
eight section ladder TOR
and pass down the tower.




The Pipe Organ Revolutionized by
Electrical Control '

BY JOSEPH B. BAKER

The modern organ is a very impressive
instance of scientific evolution in a musical
instrument. It is a far cry from the early
days, when the proposed installation of a
“Kist O’ Whustles” to accompany the
hymns of Scotch worshippers threatened to
disrupt the kirk, to the modern electric
organ, with its forest of pipes, vast range of
tone quality and spe-
cial musical effects.
And the difference is |,
one of the many
triumphs of that sub- |
tle agent, electricity.

All  organs, large
and small alike, were
formerly operated by
mechanical or pneu-
matic devices, con-
nected to the keyhoard
by systems of levers.
In large organs the |
complication and
clumsiness of the me-
chanism wasimmense;
long trains of levers
and rods to sound the
pipes, to couple the
different stops or sets
of pipes, to operate the
swell organ,’etc. The
weight and friction
were so great that the
player, even when phy-
sically a strong man,

Since that time, the electro-pneumatic
system has made great strides, and the latest
large organ to be built on that principle, the
magnificent organ for the Hotel Astor, New
York City, is no less a great feat of electrical
engineering than a marvelously flexible musi-
cal instrument of extraordinary delicacy and
power.

In the modern elec-
tric organ, the entire
action—sounding the
pipes, operating the
stops and other move-
ments —is accom-
plished by electricity as
the controlling agent,
with the “wind” (com-
pressed air) as the mo-
tive power. In many
organs, ‘“‘blowing up”
the wind is also done
by an electrically oper-
ated blower. It is in
| the electro-pneumatic
| organ action that the
| greatest improvement

has been made. In-
¢ stead of the clumsy

' | keys, stops and levers
| of former days, mov-
. ing ponderous mech-

anisms by main

strength, the player
now finds his console
equipped with an or-

could not move the
keys when the full or-
gan was coupled up;
so that although the
impressive equipment of pipes and stops
was there, it was largely useless. The great
organ in the old Boston Music Hall was
practically unplayable for this reason.

The first large organ in which these diffi-
culties were overcome was the electro-
pneumatic organ at the Garden City, N. Y.,
cathedral, given by A. T. Stewart thirty
years ago, and built by Hillborne Roosevelt,
a cousin of the ex-President.

MODERN PIPE ORGAN WITH ELECTRO-PNEU-
MATIC ACTION

derly profusion of keys
and buttons, that call
forth perfect response
to his lightest touch.
Where formerly the player had to work
like a steam engine, not only to make the
rapid changes of stops, etc., in rendering
difficult musical passages, but even to play
on the keyboard when a massed tone was re-
quired, he now finds that he can make all
necessary changes instantaneously with a
touch of the finger, and can play the full or-
gan with absolutely no more effort than that
required to play with a single stop drawn.
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CONSOLE OF A MODERN PIPE CRGAN

The Hotel Astor organ, already men-
tioned, consists really of four separate organs
or divisions of pipes, installed in different
parts of the new ballroom, operated from
any one of three separate consoles or key-
board arrangements. Each console has four
keyboards or ““manuals” and five groups
of stop-keys for the swell, great, orchestra,
pedal, and solo organs, all within easy reach.
The organist can put down a number of
stops at once during the execution of a diffi-
cult passage, by pressing a single ““thumb-
piston,” of which there 00z
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effects—are easily executed on the electri-
cally controlled organ.

The entire console contains nearly two
hundred stop keys, pistons and combinaton
pedals to be controlled by the organist in
addition to the fingering of the keyboard.
Truly he has his work cut out for him, to
manage all this equipment! But the perfect
electrical control encourages the rendering
of the most brilliant passages, which were
hitherto entirely out of the range of organ
playing.

Any one of the separate divisions car be
used as an “‘echo organ,” and each is equipoed
with “swell blinds’’—operated by an elec-
trically controlled pneumatic engine inside
the wind chest—to increase and decrease the
loudness of the tone. An incidental advan-
tage of electric operation is that the console
need not be located in fromt of the organ
proper; it can be placed anywhere in the
auditorium, and connected to the organ by
a cable of wires.

The “cathedral chimes” which forms a
part of many modern organs, really consists
of a set of metal tubes of different lengths,
struck by felt covered hammers, electrically
actuated from the keyboard. The <one
emitted is a perfect imitation of distant
church bells; and the organist is able to
play practically a church-bell accompani-
ment to his theme. The responsiveness of
the chimes to the pressing down of the keys
is a trifle slower than the response of the

are several on the console
adapted to the different
combinations. DPressing a
release key puts all the
stops back to normal.
Other push-keys are pro-
vided to connect and dis-
connect the other consoles,
to put on the tremolo
effect, etc. Owing to the
electrical control, the ac-
tion is so rapid and posi-
tive that the shortest
staccato fingering on the
keyboard calls out perfect
response from the organ.
Thus, feats that were im-
possible by mechanical
or by tubular-pneumatic
organs—such as flicking
the keys with the fingers
to get special tremolo

ALL THESE PIPES RESPOND TO THE LIGHTEST TOUCH
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speaking pipes, on account of the inertia of
the hammers.

- One of the most impressive parts of this
organ is the blowing machine. With the
“bellows” formerly used, it was impossible
to obtain the constant wind-pressure needed,;
because sounding the big pipes, or a large
number of pipes at once, made the pressure
fall off so as to balk the organist’s best
efforts. In thc Astor organ, the main blower
is a turbine fan arrangement, giving a suffi-
cient wind pressure with plenty of volume of
air, and operating almost noiselessly. The
blower consists of a wind-tight casing con-
taining a series of turbine fans, driven by a
20 horse-power electric motor, and with
large “wind-ways” .running from the base-
ment, in which the blower is located, to the
wind chest.

The wind chest is the principal part of
the main organ division and serves not only
to make the pipes “speak” when the con-
tained wind is allowed to enter them, but
as a location for the entire organ action.
It is really a good sized room, and may be
entered while the organ is being played,
through double doors constituting an ajr
lock without disturbing the music. Thus
the mechanism may be inspected while it
1s being electrically operated on the console,
and any necessary adjustments or repairs
made under actual working conditions.

In the wind chest is an electric distributing
board, to which the wires from the console
are brought into systematic order, and from
which run the wires to the many different
electrically operated primary valves. When
the organist presses down one of the notes
on this keyboard, he thereby closes a plati-
num-iridium electric contact, causing a cur-
rent to flow along one of the wires entering
the wind chest and pass through a little
electromagnet. The energizing of this mag-
net lifts a tiny disk valve, which, by allowing a
little wind to escape through it, serves as a
sort of ““relay” to release a larger amount of
wind. The feeble electric impulse coming
from the key is thereby made to call into
instant action the full pressure of the wind
as a motive force to effect any desired me-
chanical movement. In the case mentioned,
pressing down the notes makes the pipe speak
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as promptly as though directly connected
to the key—but with no effort on the part
of the organist beyond a light pressure of
his finger. In the same electro-pneumatic
way, the different stops are actuated, the
swell blinds moved, etc.; the electricity
serving only to control the real motive force,
L. e, the wind pressure that sounds the
pipes.

The making of the organ pipes is an art
in itself. The pipes are made of metal or
wood, various metals and alloys being used
to obtain particular tone qualities, and there
being a wide variety of sizes and shapes.
The pipes in the Astor organ run all the way
from a tiny pipe three-quarters of an inch
long and three-sixteenths of an inch in diam-
eter, giving a note of exceedingly high,
shrill quality within three notes of the upper
limit of human hearing, to a 32-foot height,
large enough for 2 man to crawl in and giv-
ing a very deep note which is so near the
lower limit of hearing that it shakes the
ear drums and the whole building with its
pulsations when sounded. The length of a
pipe is measured from the mouth, where the
sound is generated, to the adjustable “tun-
ing-point™ at or near the top end of the pipe.
Some pipes have two openings, one on each
side, giving improved quality and amplitude
to the tone. Wood pipes, like the bodies
of violins and other string instruments, are
glued up, without using any nails or screws.
The gluing requires special care, and is
done in a hot room, to prevent any possi-
bility of the glue becoming chilled.

In the modern organ, classic compositions
may be rendered in a manner unheard of
hitherto except from a full orchestra. In-
deed, the organist seated at his keyboard is
in the strategic position of the conductor of
an orchestra. The organ stops are his
players, each in his own proper gamut—
sixty or one hundred of them or more, from
piccolo to tuba, with a harpist and the chime
of church-tower bells thrown jn—all playing
in perfect unison. Electrical control has.
made all this not only possible, but physic-
ally easy. It is safe to say that the appli-
cation of electricity to organ operation has.
revolutionized this noblest and grandest of’
musical instruments.




Talks With the Judge

“What’s the use of having two kinds of
electric current and what’s the difference
anyway? They’re always talking about
direct current and alternating current, 110
volts a. c. and 110 voltsd. c. and all that sort
of thing. Electricity is hard enough to
understand without having two kinds of it.
Why,don’t they make just one kind and let
it go.at.that?” The Judge was in a some-
what petulant mood and it almost made him
angry—this question which has puzzled so
many.

“To tell you all the reasons why direct
current is used for some things and alter-
nating current for others, the differences
between them and how they are generated
and utilized would be a greater task than I
would care to undertake, Judge,” I said.
“But perhaps in a few words I can enlighten
you sufficiently so that you will not lose any
more sleep over the matter.”

“As a general statement it may be said
that direct current flows continuously through
a circuit in one direction while alternating
current reverses the direction of its flow
many times per second. Of course this
does not explain much more than the names
imply, but electricity being a form of energy
which cannot be sensed it must be assumed
that there is a ‘flow’ of some kind in order
that we may explain the action of the force
of which we see only the effects.

“Electricity as generated by a dynamo is
in reality all alternating in character. The
coils of wire which go to make up the arma-
ture, as it revolves, have current generated
in them in one direction as they sweep across
in front of one magnet pole face. The next
pole being of opposite polarity, when they
pass in front of it they have current gen-
erated in them of opposite direction. The
theory is that the current is generated by
the wires ‘cutting’ the invisible ‘lines of
force’ which flow from one pole to the next
of opposite sign. You can readily see,
therefore, that the current in the wires of
the revolving armature reverses in direction
a certain number of times per second, gov-
erned by the speed at which the armature
revolves and the number of poles in the
machine.

“As stated above, the current generatec
by an dynamo armature is alternating, anc
the common alternating current generator
or alternator is the simplest type of dynamo..
Strange as it may seem, however, in the very
beginning of dynamo construction a more
complex type was built and is used up to
the present time; namely the direct current
generator which gives unidirectional cur-
rent. Such a machine is simply an alterna-
tor fitted with what is known as a commuta-
tor. The commutator consists of a number
of copper segments insulated from each
other and mounted on the armature shaft.
The number of segments corresponds to the
number of coils in the armature and to them
the latter are connected. Brushes of carbon
bear on the segments above and below and
are connected to the external circuit. Being
so arranged, one brush collects the current,
from each of the passing segments, which
is flowing in one direction, and as the seg-
ments pass on around and the current re-
verses the other brush is there to collect ir,
80 each brush is constantly carrying currert
in one direction, therefore we have direct
current flowing out over the line from ome
brush and back on the other side of the
line to the other brush.”

“Well, what’s it all for?” said the Judge,
“Why do they use the two kinds?”

“For a number of reasons,” said I.
“Where the current is to be transmitted amy
distance, say over half a mile, the alternating
current is best. This is for the reason that it
is more readily stepped up and down in
voltage, by means of simple static trans-
formers. Wires present a certain resistance
to the flow of electric current, the same as
water pipes do to the flow of water. To
force the current through them for any
great distance requires very high pressure
or voltage—either that, or you must have
very large wires, which are exceedingly
costly. Therefore, where the current is %o
be sent a long way as to the outer portions
of a large city, it is customary to make
alternating current, step it up to high volt-
age by transformers, transmit it over a few
small wires to substations located in the
outer zones and there step it down in voltage
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for use in the homes of else to feed other
still smaller transformers where it is still
further reduced in pressure for the use of the
consumer at the usual 110 volts. But the
current all the time remains alternating.
That is why the current in your home in
the residence district is alternating.”

““Where does the direct current come in ?”
was the next question.

“Now-a-days for lighting and power
service only in the most congested portions
of our large cities. In a city like Chicago,
for instance, in and about the “Loop Dis-
trict,” current is used in such vast quantities
within the radius of economical transmission
by direct current that it is there largely
used. It is brought there as alternating
current from distant power stations and made
over into direct current and fed into a great
network of wires and cables all intercon-
nected. This network is a very advantage-
ous thing to have where the quantity of
current used is sufficient to warrant it, as
it is an easy matter to connect the motors
and lamps to it anywh=re at any time, and
it being all interconuected if any substation
or feeding point pouring current into it
should break down, other substations carry
the load. Such a network all over the city
would, however, be out of the question
owing to the great cost of copper.

“Direct current also has other specific
fields. It is used almost entirely for elec-
tric railway work, owing to certain inherent
advantages of direct current motors for
street car service. For charging storage
batteries, also, only direct current can be
used.

“So, after all, you see direct and alternating
current are not so very different. Alter-
nating current plunging first one way and
then the other, back and forth through the
filament of an incandescent lamp will heat
the filament white hot. So, too, will direct
current which flows steadily on in one
direction. The reversals of the alternating
current being so rapid, commonly 120 re-
versals of 6o complete alternations (6o cycle
current) per second, the heat in the filament
does not have time to die down perceptibly
between times so the lamp glows steadily.
Motors of two kinds, direct and alternating
current, are constructed to utilize these two
kinds of current. Which kind of electric
current it is best to use, as explained be-
fore, is determined largely by economic
conditions.”
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Lightning Conductors Used by
the Ancients

The suggestion of Georg Ebers, made in
a novel some years ago, that the Lgyptians
made use of lightning conductors, is sus-
tained by a writer in the Elektrotechnische
Anzeiger with many incidents to show that
electrical action was not unknown to the
ancients, and that Georg Ebers’ suggestion
is well founded.

The temples, he says, were protected by
lightning rods. The Biblical descriptions
of these temples show that the roof was pro-
vided with metallic points, held alot by
columns, and that these points, endinz in
chains, terminated in a great water tank.
He adds: “All of which is vouched for in
the First Book of Kings and the Second
Book of Chronicles.”

Electro-Magnetic Razor Hone

A very clever device that will be appre-
ciated by every man who has tried to hone
his own razor, is the electro-magnetic razor
hone, invented by a Los Angeles barber.
The idea is simplicity itself, as would of
necessity be the case, for the inventor is no
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ELECTRO-MAGNETIC RAZOR HONE

electrician. It consists of a coil of insulated
copper wire (about four pounds), a core of
Norway iron and directly above the latter
a shallow groove which receives the stone;
an ordinary hone.

The coil is connected with an electric
light fixture and uses about as much power
as an eight candle power incandescent bulb.
When the current is turned on, this magnet
holds the razor blade steadily to the grind-
ing surface, overcoming the tendency of the
thin, elastic edge to spring away from the
hone.




Window Lighting Suggestions from Paris

By EMILE RUEGG

The photographer’s ambition is always to
produce a picture which will flatter the real
object. The same is apt to be true of the
window trimmer’s ambition. He wants to
give his objects an effect which will make
them appear to the onlooker as if they are
worth at least twice as much as they really
are. This is what we call the art of creating
a desire.

How may we arrive at the best results?
There is at present much lack of originality
in electric window lighting owing to the fact
that the art is comparatively new. I am now
alluding to the arrangements of the elec-
tric bulbs which, in many cases, are simply
fized all in a row, like a crown all around
the frame of the window.

It is quite evident that the glaring lights
are almost blinding the eyes of the passers-
by. The storekeeper potices, also, that the
objects are not properly illuminated and he
goes to work and exchanges the 16 candle
lamps for 32 candle ones. The result is,
as may well be thought, far worse than if
he had reduced his lamps to half.

Some one found out the true effects which
such an arrangement produces and provided
a reflector for each electric lamp, thus re-
ducing the glaring effects considerably.
This indirect or screened illumination is
therefore now quite common.

But we are yet far off from artistic illu-
mination. Now that we have found the
true principle of artificial illumination,
namely indirect illumination, we are pre-
pared to enter into the real thing, 1. e. the
study of harmony in the colors. The French
people are naturally of an aesthetic nature
and in Paris especially have advancements
been made in artistic window lighting.

Let us take an example in order properly to
illustrate how we can produce real artistic
effects with very little effort. We have a
dark window case, into which we place three
objects: a cluster of blue flowers, a nice
fern and a cluster of yellow flowers, say
chrysanthemums. The fern we place in
the center, the blue flowers to the left and
the yellow ones to the right. Let us now
arrange two lamps of two colors in such a
way that the lamps are quite invisible to the
eye. A blue lamp we place in front of
the blue flowers; a yellow lamp we place

before the yellow flowers. By observing
these rules it will be found that the blue
flowers appear strangely blue and the yellow
flowers wonderfully luminous. The yellow
and the blue together produce green rays
which are thrown on the green fern, thus
giving to it the most delicate hues of softest
green. If we wish to expose a flower pot
with purple flowers we need only place it
next to the blue flowers, adding a small red
lamp in front of the flowers, so that it is
invisible to the eye of the observer. With
some leaves or artistic cardboard we shut
out the red rays which would spoil the scft
green enveloping the fern. Thus, with the
proper knowledge of color mixing, which,
by the way, should be in possession of every
window trimmer, it will be possible to arrive
at the most wonderful showcase and win-
dow trimming. And this is the true art of
creating a desire in the minds of the an-
lookers, by so arranging the articles tkat
they appear as if they were seen in subdued
sunlight.

Crowding should ever be omitted and a
rich and pleasing effect will never be pro-
duced by exposing so many things in the
same window that the eye gets tired to find
them all.

The up-to-date business man needs to
study the psychological make-up of the by-
stander who shall be his future customrer.
Beautiful music will arrest the attention. of
the musical people, while banal heart rend-
ing music will attract the vulgar. In order
to get the customers one wishes to acquire
it will suffice to present the things according
to their various tastes.

But at all events it will be of the greaest
importance to have the goods so exhibited
that they produce the utmost results, wkich
again may only be arrived at by means of
artistic arrangement of the electric illumi-
nation.

The study of stage lighting as shown in the
theatres can hardly be recommended too
strongly, for there you will find the objzcts
and subjects so illuminated that they pro-
duce the utmost effect. And never will you
there see glaring lights in the scene, even if
lamps are used on tables, etc. They are all
supplied with shades so that the lamps
themselves may not be seen directly.
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Scaling Mountains By Trolley

From Martigny to Chatelard, in France,
an electric railway line has recently been
built which is wonderfully interesting on
account of the boldness of its track con-
struction and the beauty and variety of the
scenery which is to be enjoyed along its
course. As far as Vernayaz it follows the
side of the mountain, now bordering prec-
ipices, from the depths of which can be
heard the noise of torrents, now winding
amongst pastures or gliding beneath the
shade .of forests of larch.

There are on this mountain electric rajl-
way a number of summer resorts much fre-
quented by tourists. They include Finhaut,
the terminus of the line, located 4000 feet
above the sea level, from which place one
enjoys a magnificent and extensive view
over the Glacier of Trient as well as Le
Trientien which is suspended, as it were,
from the steep slopes of the mountain; also
Les Marecittes, a small village of picturesque
chalets, a central attraction of the various
excursions, and finally Salvan, the last
station in the valley.

It is held that the most magnificent and
boldest part of this mountain electric rail-
way is found between Finhaut and Le
Trientien. The line, which has been cut
through a partition of very steep rocks,
overlooks the deep gorges which have been
hollowed out by the Trient. Shortly after
leaving Salvan the slope of the railway line
becomes accentuated, and reaches a maxi-
mum slope of 1 in 5, and the descent to
the valley of the Rhone, which is over-
looked by the line, is very impressive and
thrilling.

After having traveled through a number
of tunnels and over the Viaduct of Vernayaz,
the embankment is passed, the train has
descended from the mountain to the plain
and at Martigny, the travelers from the
Martigny-Chatelard railway alight on the
platform of the Federal railway where
they find direct connections in both direc-
tions to points in Switzerland—down the
valley to Lausane and Lake Leman and up
the valley towards Sion, Brigue and the
Simplon Tunnel into Italy.

The line has a total length of about 13
miles, but in this comparatively short dis-
tance there are 33 viaducts and 13 bridges.
For operating the trains power is supplied
partly by overhead trolley wire and partly by
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third rail. Both the ordinary trolley car
and the electric locomotive are used. The
former are capable of carrying a load of
15 tons each and easily climb the 20 per
cent grades at a rate of 1o miles an hour,
being supplied with motors aggregating
240 horse power to each car.

Street Car Novelties in The Hague
Celebration

On the recent birthday of Queen Wil-
helmina of Holland the electric railway
company operating in the capital, The
Hague, equipped some of its cars in novel
and grotesque forms and got up a sort of
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STREET CAR NOVELTIES

electric car parade. Onme of the cars was
fitted up to represent a huge elephant.
Another showed a locomotive crossing a
bridge. In addition to the two shown there
were a giant automobile, Chinese tea hcuse
and a Dutch bakery for wafers. These
were all run as electric cars through the
streets of The Hague and presented a very
novel appearance.
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Electric Power at the “Head of the Lakes”

At the head of Lake Superior lie two
cities which are destined to grow into one
of the chief centers of wealth and population
in the great northwest if not in the whole
country. They are Superior, Wis., and
Duluth, Minn., with present populations of
45,000 and 85,000 respectively. While sep-
arated by the St. Louis river, and lying in
different states, they are one in all essentials,

In going to them by railroad one passes
through miles upon miles of a region pro-
foundly desolate—the old pine barrens.
Years ago every tree of the virgin forest was
sacrificed to the lumber trade and their
places are now occupied by a dense mass of
second growth. Suddenly, and without
warning of coming activity, the train leaves
this labyrinth at the very door of these
two great cities and we plunge into all the
hurry and bustle characteristic of western
metropolitan life. Here are the greatest
coal and ore docks in all the world. Close
by to the west and northwest, in Minnesota,
lie three iron ranges with a hundred years’
supply of the richest ore. Into Duluth
harbor, one of the finest natural harbors
in existence, come great steamers, . surpassed
in size by few ocean going ships, bringing
coal from far down in the Pennsylvania
regions, at ridiculously low rates as com-
pared with railroad transportation. From

here much of the Northwest secures its
fuel supply. These same ships then go
back down the lakes laden with ore for the
smelters of the East.

These twin cities lie, therefore, at a focal
point in the natural route of commerce be-

.tween the East and the West and constitute

a distributing point for the rapidly growing
population of Minnesota, the Dakotas and
states farther toward the coast, and their
future greatness seems assured. As one
of the leading citizens stated: “The only un-
known factor of the future is not whether
we will one day grow rich and populous,
but when? Will it come as a heritage of
those now living? We think it will.”
Duluth lies just under the lip of a vast
plateau, several hundred feet high. Miles
back up in this elevated region is a water
supply capable, with proper dams and
canals, of furnishing electrical power second
only in magnitude to that of Niagara. Years
ago a plan of great scope was made to harness
all of this power but it was found that the
power so developed would be far greater
than the: requirements of the two cities then
or for a long time to come. Some day
when the methods of electrical smelting of -
ore have been perfected we may see this
power all developed and iron and steel made
electrically at the ‘““Head of the Lakes” cities.
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In the meantime the Great Northern
Power Company has built on the St. Louis
river a great dam and hydro-electric plant
which is more than ample for the present
needs of the two cities. A service reservoir
with a capacity of 130,000,000 cubic feet
has been built on the river 17 miles from
Duluth. The river is by-passed from this
reservoir to the power station 2.8 miles down
stream in a direct line. This by-pass con-
sists partly of an open canal and partly of
pipe lines.

In the power house are 13,500 H. P.
vertical, reaction turbines among the most
powerful ever put in commission. Carried
on the shafts of these turbines are 7500
kilowatt electrical generators delivering three
phase current at 6600 volts which is carried
to transformers which raise the voltage to
30,000 volts for the transmission lines.

Four-legged steel towers support the two
transmission lines which end in a sub-
station in Duluth. Here the current is
stepped down in voltage for use in the two
cities, all the electric light and power of
both Duluth and Superior being taken from
these lines.

Machinery is at present installed in the
plant capable of developing 30,000 horse-
power, 15,000 of which is now in use. With
reasonable additional expense, the capacity
of the plant may be increased to 60,000
horsepower.

Though it is not possible here to give a
technical description of the plant, there
are many features about it which are of
interest to the layman. For instance, it
develops the greatest amount of power per
square foot of station area ever attempted in
a water power plant.

One of the cables is laid across the harbor
to Superior, in a trench dredged 30 feet
below water line, or eight feet beneath the
keel of the deepest laden ship that can pass
the Sault River, either now or during the
continuance of the present government plan
for the improvement of the Lakes.

The electrical equipment is very com-
plete. In the wiring scheme for the power
stations, all connections between the busbars
and the units are made through motor
operated oil switches, all arranged for dis-
tant control from a benchboard placed on
a gallery that gives the operator unobstructed
view of the main units. All low tension
wiring is insulated and carried in conduits
laid in the floors, while all high tension
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wiring is bare and is hung on insulated sup-
ports in brick compartments. Throughout
the scheme each set of unit wiring can be
carried through any transformer and to
any one of the transmission lines, and this
plan will be continued as the number of
units is increased to a maximum.

A telephone line from the substation to
the power station is carried on the towers of
the transmission line. The instruments on
this telephone line are set in booths mounted
on insulators, these booths also being entered
from an insulated platform.

To excite the fields of the dynamos there
are required two 2so-kilowatt direct cur-
rent dynamos—large enough to furnish all
the current needed by a town of several
thousand inhabitants.

This in a brief way describes one more of
the thousands of water power electric plants
that are producing current to aid in the
building up of cities and industries. Every
year the number increases, thanks to thke
perfection of high-tension transmission meth-
ods, fortifying us against the day when our
natural legacy, the coal beds, will be ro
more.

Ground Clamp

A ground connection which does not re-
quire soldering is shown in the sketch. To
make this clamp obtain a brass bar abouat
one-fourth of an inch square by two inches
long. One-fourth of an inch from each end
drill and thread a hole to fit a bolt. Scrape
the insulation off from your ground wire for

Brass Bar

8 8 WaterFipe

Ground Wire

GROUND CLAMP

about 18 inches and wind it several times
around the water pipe and the bar as shown.
The bolts may now be lightened until the
wire is taut and it will be found that this will
give an excellent contact between the pipe
and ground wire.



Electric Welding

By L. RAMAKERS

Electric welding was one of the first
applications made of the voltaic arc, but
it is only recently that it has assumed real
practical importance, and now the use of
it is increasing from day to day.

In 1881, Siemens,
after having made
several experiments
with copper wire of
from two to three
millimeters in diam-
eter, was struck by
the degree of me-
chanical resistance of
the welded points,
which resistance very
much exceeded that
of other welds known
at that time. Some
years later, in 1887,
the researches of
Ries led to other
new and interesting
developments, and
finally, in the same
year, Joule estab-
lished the rules of
welding by electrici-
ty. It is from that
time that are to be
dated the really valu-
able experiments for
the practical appli-
cation of this pro-
cess in the indus-
tries. The methods
of use may be classed
in two distinct cate-
gories: the first one
being due to Elihu Thomson, consisting of
a practical utilization of the Joule idea,
while the second one, based on the judicious
application of the high temperatures pro-
duced by the voltaic arc, is due to Ber-
nardos and Slavianoff.

The first method, known under the name
of welding by incandescence, consists essen-
tially in placing against each other the
pieces or parts of pieces to be welded. The
circuit is thus closed, and a current is made
to pass through the pieces, of sufficient in-
tensity to bring the metal to the temperature

FIG. I.

THE WORKMAN IS PROTECTED BY
A MASK

desired. The welding is then effected by
pressure, by bringing close together the
parts to be welded. As a matter of course,
the intensity of current necessary for these
operations varies with the volume and stryc-
tural nature of the
pieces to be welded;
but it is always very
strong. The advan-
tages of this system
are the regularity of
the work and the
total absence of dan-
ger to the operator.
Finally, the metal is
neither injured nor
modified in its inte-
rior structure. But
this method requires,
for each kind of
work, special ar-
rangements or ma-
chines, all of which
are more or less com-
plicated.

The second meth-
od, which uses the
heat of the voltaic
arc, has the disad-
vantage of modify-
ing a little the com-
position of the metal,
by melting it. But
this gives occasion
to remark that this
very fusion enables
one to give to the
metal any form de-
sired at any given
point whatever in the piece to be
treated. On the other hand, the voltaic
arc of high intensity produces physio-
logical effects that cannot be passed by in
silence. It can cause real attacks of in-
solation (or sun-stroke), while it has a very
bad effect on the eyes. The painful effects
resulting from this cause increase with the
length and duration of the arc. These
objections can, however, be avoided. It
requires only to protect the workman by
colored glass, and to save his face and hands
by means of a mask and gloves of leather.
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It is necessary, also, to avoid the danger of
ophthalmia among the men engaged in
the work of welding, by preventing the
simultaneous presence of lights of different
intensities in the workshops. Therefore, the
metallurgical establishments in which there
are several welding plants, install these
plants in separate places, where pains is
taken to diffuse the light in a regular man-
ner. The welding rooms must also be well
ventilated.

In the two general methods just described,
use may be made either of a continuous cur-
rent, or of an alternating current; the latter,
of which the calorific power seems to be

+
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FIG. 2. ELECTRIC ARC WELDING EQUIP-
MENT '

the higher, is usually preferred in the process
of welding by incandescence.

PROCESS OF WELDING BY INCANDESCENCE

The number of applications of this method
is quite considerable. Each one of them
requires a special apparatus, but we will
limit ourselves to describing the general
principle of operation. It has been applied
to the welding of railway rails, of projectiles,
of boilers, to the fitting of carmage steps,
to the welding of axles, the spokes of loco-
motive wheels, etc., etc. Its use is recom-
mended generally, only when it is a question
of welding pieces which cannot be allowed
to suffer more than a slight defermation
during the operation. All the metals, in-
cluding bismuth, antimony, magnesium,
brass and even aluminum have been welded
by this process.

The surfaces to be welded must first be
scoured off very carefully; then they are
prepared by sprinkling over them borax or

some other flux, so as to obtain a contact
more or less perfect, which contact consti-
tutes of itself the principal electric resistance
of the circuit. The heat produced by the
passage of the current through this resistance
varies, therefore, according to the degree of
resistance offered. It will vary according
to the pressure exercised on the pieces to be
welded, which pressure is obtained either
by means of springs or by regulating the
screw of a vise.

As we said above, the alternating current
can be used as well as the continuous car-
rent. Facility in procuring either one or
the other will then decide as to the choice to
be made. At any rate, in case of the appli-
cation of the alternating current, it will
always be preferable to use one of low fre-
quency so as to diminish as much as possible
the effects of self-induction in the large
conductors.

The process of welding is employed prin-
cipally in England and in America, in wire-
mills, where by this method several thousand
weldings may be effected each day. Weld-
ings are made there, for example, of iron
bars 29 millimetres in diameter, in two
minutes and 15 seconds, or about one-
half the time it would take good black-
smiths to obtain the same result in the
ordinary way. An idea may be had by
this example, of the advantages of the appli-
cation of this process in certain cases.

WELDING BY THE ELECTRIC ARC

The piece to be welded is itself used as
an electrode, and the arc springs from a
carbon stem, or from a stem of the same
metal forming the end of the conductor,
and which constitutes the second electrode.
Ordinarily, for working with iron and steel,
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FIG. 3. WELDING TOOL

the carbon is attached to the negative pole,
while for other metals, it is attached to the
positive pole.

Let us take, for example, the case of a
piece of casting in which there is a hole
which has to be filled up. If use is made
of carbon, there are first placed, at the spot
where the welding is to be effected, a lot
of little iron shavings, or chips, these being
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covered with sand or some other soldering
powder. The use of such a powder may
frequently be dispensed with, as the vapors
of the metal themselves form an atmosphere
that answers the same purpose. The iron
chips are melted by establishing between
them and the carbon, an arc previously pro-
duced by direct contact. At the moment
when the workman sees that the molten
metal has become well attached to the sur-
face of the piece, he cuts off the current and
begins a rapid hammering. If the metal
itself is used as a solder, the method of
work is the same, but it is the electrode
which melts and fills the cavity.

The electric connection consists simply
of two cables of sufficient diametet, one of
which ends directly at the welding table,
and the other, passing by an ammeter and
the regulating rheostat, conducts the current
to the welding apparatus (Fig. 2). This
latter consists of a block of carbon or of
metal (C) held in the jaws of the pincer (P),
this being conical and having contact with
the interior of an iron tube (F) (Fig. 3).
The tube has a threaded end furnished
with an eyelet of a special form, upon which
the conductor is soldered; a wooden handle
furnished with a spark protector permits of
the easy handling of this apparatus without
danger. The carbon on the metal stem (C)
constituted one of the poles of the circuit.

The table on which is placed the piece
to be treated, consists of a block of iron or
of casting, having sufficient surface for the
purpose, at which block ends the second
cable of the circuit, and of which it forms the
second pole (Fig. 2). The outfit of the
operator is completed by a leather helmet
supplied with smoked or colored glass, to
protect his face and his eyes, as seen in Fig.1.

The workman charged with correcting
a defect in the casting of a piece of steel,
for instance, places the piece to be corrected
upon the welding table. By means of the
carbon soldering (or welding) iron, which
he places in direct contact with the piece to
be welded, he brings out the arc, which he
causes to move all around the defective
spot, so as to heat to the proper degree the
surrounding metal. Then taking in his left
hand a bar of iron or of soft steel, he thrusts
it into the arc, thereby producing a fusion of
the iron, which rapidly fills the spot to be
concealed. Iron can thus be employed as
a welding medium; it is from the iron, in
this case, which divides the arc, the tem-
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perature of which causes the melting of
the movable electrode, that the necessary
metal is taken for the filling up of the
fissure.

This operation, carried out with a movable
electrode, either of iron or of carbon, re-
quires no more than two minutes for the
correction of defects of considerable im-
portance.—Translation for Popular Elec-
tricity from La Nature, Paris.

Counting and Packing Coins Auto-
matically

Connect the motor of this almost human
machine to the nearest lamp socket, set the
indicator to the count and package denomi-
nation required and pour the coins into the
hopper. Then electricity does the rest and
the coins are turned out, correctly counted

COUNTER AND PACKAGING MACHINE

and neatly wrapped in packages. The ma-
chine is small, being only 20 inches in diam-
eter and 16 inches high.

There are two registers, one counting from
zero up to 10,000, the other from 10,000 down
to zero. These are patented counters, so con-
structed that any orall digits can be set at zero
instantly. With these registers any method
of checking accounts of collectors, conduct-
ors, depositors, cashiers, etc., can be easily
devised, the machine acting in the double
capacity of bookkeeper and money packager
simultaneously. There is only one handling
of the coin from time it is delivered until
deposited, and all is absolutely accounted for
with no chance of error.




Is Electricity the Energy of the Universe?

By J. J. SANDERS

That we shall some day understand a great deal more than we do now of the ultimate particle which
goes to make up all matter, and of its relation to that mysterious form of energy which we call electricizy,
is presumable. And that when knowledge along this line has been sufficiently extended, our present day
methods of applying energy to the accomplishment of work will seem ridiculously complicated, is also well

within the bounds of possibility. Mr. Sanders is no

t alone in this belief, for many of the foremost scientists

and thinkers of today are working at the problem. Although some may pick flaws in his theory, it is
nevertheless interesting, and shows the trend of modern thought.—Editorial note.

The great congress of the British Associa-
tion for the Advancement of Science held in
Winnipeg, Manitoba, recently, has accepted
as a fact the electron is the smallest particle
of matter. Nearly all of the great scientists
of Europe and America were there in at-
tendance. The fact that the electron is the
smallest particle of matter, the elementary
corpuscle from which everything in the
boundless universe is formed, was so stated
by myself in an article in a local paper pub-
lished in the month of May, rgo7, about
two and one-half years ago. I arrived at
this conclusion by one line of experiments,
the congress of scientists by another.

With the knowledge that the electron is
the elementary corpuscle that enters into the
formation of everything that we know in vari-
ous combinations, there can be readily seen
by anyone of average intelligence the pos-
sibility of man being able to manufacture all
of his necessities out of the raw material,
electricity.

You may ask, What is the electron? Our
solar spectrum reveals several thousand
separate and distinct lines representing every
shade of color imaginable from the red to
the violet. Each of these lines represents a
line of elementary corpuscles of matter.
Certain of these lines in innumerable com-
binations form everything in our solar sys-
tem, including plant, insect, animal and hu-
man life. Our white solar light is a com-
plete compound containing all of the ele-
ments.

Theodore Roosevelt during the term of
his presidency called a conference of the
governors of all of the states, including many
representatives, senators, diplomats, states-
men and scientists, for the purpose of devis-
ing means of conserving the natural re-
sources. Strange as it may seem, there
was not a single man in that great

gathering who expressed an opinion ccn-
cerning the great natural resources of the
universe.

The day is near at hand when the solar
rays will be converted directly into electricizy,
furnishing power, heat, light and the raw
material from which all human necessities
will be manufactured. When man’ suc-
ceeds in converting our solar rays into elec-
tricity, the future of the fleets of the air will
be assured; not only this, but with this
knowledge he will learn to apply mechani-
cally the natural laws of attraction and re-
pulsion to his aerial craft, the laws that
govern the movements of all spheres in
space; then we will have Cooks innumear-
able exploring the distant worlds.

Everything radiates energy in a greater or
lesser degree; this energy is carried through
space, from sphere to sphere, by means of
fine ethereal lines. The whole universe has
a nervous system, the same as you and I,
that carries the energy through all parts.
Light is not hurled through blank space, as
many think, but is carried on fine ethereal
lines as electrical energy, and as it meets
the resistance of the denser atmosphere it
forms light the same as the electrical energy
passing over metallic wires meeting the re-
sistance of the carbon filament in the in-
candescent bulb forms light.

Our sun is not a blazing ball of fire as
many astronomers think. All spheres are
formed under the same unchangeable law,
consequently the surface conditions on all
must be the same, atmosphere, liquids and
solids in this order of density until the cen-
ter is reached. The interior of the earth is
two and one-half times denser in its central
makeup than any solid that we know of on
the surface. If each planet and sun were
a perfect ball, the surface conditions would
be atmosphere and water, but owing to great



514

upheavals great bodies of solids rise above
the water as continents and islands.

Each sphere radiates energy in proportion
to its immensity. The greater the sphere,
the greater it radiates energy. Many savants
seem to think that man could not exist, that
is man from the earth, on Jupiter or the
larger spheres, because of the greater at-
traction of the law of gravity; and they also
think from the lesser attraction, by this same
law, that he would step around on the planet
Mars like a hop toad. This idea is errone-
ous and will not bear investigation.

The law of gravity operates with equal
force on the surface of all spheres of
any magnitude. What is this law of grav-
ity? It is the law of density; the law of
attraction; the law of affinity. = We are made
up of surface matter, hence we have an
affinity for the surface matter and the sur-
face matter has the same affinity for us.

Electric Lights for the Country Home

Along with the farmer’s telephone and his
automoblie comes the desire to have elec-

TYPICAL RURAL LIGHTING PLANT

tric lights and electric power on the farm.
In summer resort hotels and summer country
homes electric current is also practically a
necessity. To fit such cases as this and for
use anywhere that the regular central station
current is not available small electric gen-
erating units are now made which are run
by gas engines. It wasn’t so very long ago
that the gas engine was not suitable for
driving a dynamo because of its poor speed
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regulation which caused the lights to flicker
so as to be of little use. But now improve-
ments have been made in the design of gas
engines which permit of their use for this
purpose, and as they are easily started and
stopped and no boilers or bulky fuel are
required they are nicely adapted to the
country plant.

Such generating units may now be ob-
tained in almost any size desired from a few
horsepower up to thirty-five or forty, which
is larger than is required for the ordinary
country place. An installation of this kind
is shown in the cut and is used to light a
country home in Westchester County, N. Y.
In this particular outfit the engine is of
the double cylinder type and the dynamo is
driven direct from the engine shaft.

The Gyroscope Compass

Announcement has been made that the
German Admirality has decided to abolish
all magnetic compasses on board German
warships and replace them with the gyro-
scope compass.

The gyroscope compass
is based upon the familiar
principle that a rapidly
rotating body tends to keep
in the same plane, a prin-
ciple which is already
applied in the automatic
steering apparatus of tor-
pedoes. Thecompasscon-
sists of a wheel weighing
about nine pounds, moun-
ted with the usual compass
card and working, in order
to diminish friction, in a
holder of quicksilver. A
current of 150 watts is
sufficient to give this wheel
or top the speed of 21,000
turns a minute.

Two hours after being
started the instrument is
set in the direction of the mathematical
meridian instead of toward the mag-
netic pole, and it keeps its position un-
changed. It is not deflected as is the ordi-
nary compass by neighboring iron and steel.
It is unsusceptible to vibration and rolling.
and under all possible conditions of weather
keeps obstinately true to the poles. The
slight deviations resulting in different lati-
tudes are all exactly calculable.

]



Ozone in Butter Making

Strange as it may seem now, the Pure
Food Law passed by Congress a few years
ago, did not include in the requirement of
labeling all butter made from stale cream
as “manufactured from stale cream.” The
loophole was left open and stale cream is
made into butter every day all over the

week. Naturally cream separated say on
Monday will not be fresh on Thursday wten
it reaches the creamery and so on throtgh
the week. Some years ago before the farmer
became rich and independent, he was
obliged to bring his milk each morning to
the creamery at the railroad and have it

0ZONE PURIFIER INSTALLED IN A CREAMERY

country, to find its way to the housewife
both high and low.

Many creameries mix their stale cream
with the fresh cream and all of it is finally
made up into butter, some being good, bad
and indifferent, but still all of it is consumed
sooner or later.

The reason the creameries get stale cream
is caused by the farmer, who now separates
his milk and cream with his own separator
and brings it to the railroad for shipment,
or direct to the creamery, once or twice a

separated and take back the skimmed milk.
The cream in this way would reach the city
creamery fresh every day and rarely ever
was received in a stale condition. Now itis
all different.

The creameries have tried many ways to
deodorize and freshen up the stale cream
which comes to them daily in this manaer,
so that it would make fresb, sweet butter.
Several experimental stations have worked
out different methods employing forced air,
and after some years it was found the active



516

principle in the air to take up the rancidity,
etc., in the cream and milk was the oxygen,
and better still ozone which is condensed
oxygen. This being proved without any
question of a doubt, it remained for someone
to take further along experiments in this
line.

For some years past, since the applica-
tion of ozone to dairy products was thought
possible, this subject has claimed the at-
tention of various agricultural colleges in
various parts of the country. Some have
advocated it while others have been non-
committal, and not until early in March,
1909, did the subject receive an impetus,

sufficient to bring it to the immediate at- .

tention of several large creameriesin Chicago.
The stumbling block heretofore has been
the generating of ozome in sufficient com-
mercial quantities, and above all the purity
of the gas to be used. Added to these
conditions the application of the gas it-
self to raw milk, cream, etc., had been little
experimented with owing to the scarcity
of pure ozone gas.

A manufacturer of ozone generators of
large size set about to find a solution of the
problem and finally produced an electrical
ozone generator adapted for the complete
deodorizing and purifying of stale cream.
Not satisfied with their own tests, however,
they placed a trial installation in a large
creamery in Chicago where a prolonged
test could be made under practical working
conditions, a view of the apparatus being
here shown.

In sampling the raw cream in cans, where
one would be encountered as being quite
stale and foul smelling, it would be set aside
and so on until about 8o gallons were ob-
tained which ordinarily would be con-
demned as unfit for use. This was first
put through the pasteurizer at a temperature
of 130° F.; from there it was promptly run
into the agitator and treated with ozone for
40 minutes. At the end of this period the
cream was bleached and completely de-
odorized, the acidity being reduced from
-7 t0 .36.  After being cooled it was churned
into butter grading up to No. 1. On subse-
quent runs the results were duplicated with
the exception that in one case, through care-
lessness of the operator, too much ozone
was taken up by the cream and the butter
tasted strongly of “mountain air.”

The cream subjected to the above tests
varied in age from two to five days and the
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rancidity was pronounced. The treatment
of unskimmed milk showed a large reduction
in the acidity and, further, a freshened con-
dition afterward, leaving unchanged the
butter fats, etc.

In describing briefly the National ozone
generator used in these tests it is as follows:
An electric air pump is employed to force
dry filtered air through the ozone generator,
Ozone is produced in the generator by high
potential discharges between specially formed
electrodes. The ozone is forced through
at a volume rate of four cubic feet per minute,
this in turn is discharged in the bottom of
the agitator varying in duration of time from
four minutes to 40 minutes.

In creameries which have an output of
50,000 pounds of butter per day, the ozone
generator is installed so as to discharge
directly into the pasteurizer, thereby saving
one operation and time consumed.

The Prodding Voice of Experience

If Professor Morse, through some miracu-
ous means, should be permitted to again visit
this world and personally inspect the para-
phernalia of a modern telegraph office today,
it is almost absolutely certain that he would
not only pronounce the plant perfect, but
probably believe that improvements were ut-
terly impossible; yet we who have listened to
the voice of long experience and thereby
gained wisdom know that not a day passes
during which this ever-present monitor is not
heard not only depreciating, but actually find-
ing fault with our very latest and proudest
achievements. Were it not for this prodding
voice the world’s progress would cease.

When that historical first message, “ What
hath God wrought,” was transmitted over
the circuit between Washington and -Balti-
more in 1844, the fulfilment of Morse’s
greatest expectations was accomplished.
He had established a practical means of
instantaneous communication between wide-
ly separated localities on the surface of this
globe. What more could be expected or
even desired ?

Had the little voice remained silent during
the resulting popular enthusiasm and period
of supreme contentment with the achieve-
ment which followed for a while, we would
still be receiving messages on a running tape
by means of the old register, and would also
require a metallic circuit, or two wires, in-
stead of one.
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Fortunately, for posterity, one day one of
the wires broke and the two ends fell to the
ground, where they luckily found good
“earth” connection, or as we say today,
both ends “grounded.” This fact was not
discovered for several days, but when the
situation was finally disclosed and the
officials learned that they had been working
the circuit right along although one side of

the loop was out of commission, they hea-d
the faint voice of a newly born experience
protesting that- two wires were used when
the earth itself would perform the same
service as a return wire. That one litile
“kick” alone doubled the mileage of the
telegraph plant without incurring the ex-
penditure of an additional dollar.—Telegraph
Age.

Automatic Trolley Switch

On high speed interurban |
electric lines the general ten-
dency is more and more
toward improved equipment

which shall bring the opera-

tion of trains upon such
roads, as far as speed and the
maintenance of schedules is
concerned, on a par with the
best steam road practice. As
a consequence there are new
devices and methods being
constantly applied to save a
minute here and there in the
running time and to obviate,
as far as possible, the little
annoying delays which once
were frequent.

For instance, in entering
or leaving a siding, at meet-
ing points on the line, it is
not only necessary that the
track switch be thrown, but
also there must be a similar
device at the branching point
of the two trolley wires in
order that the trolley wheel
may always follow the right
wire. Such a system is
shown in the picture. At the
branching point of the trolley
wire is placed a little switch
or frog similar in operation
to the track rail switch; that
is, there is a movable tongue
which works horizontally and
causes the trolley wheel to
follow either the main line
or the siding wire. This
movable tongue s operated by the same
mechanism that throws the track switch,
through the agency of the rods as
shown going up the side of the pole.

AUTOMATIC TROLLEY SWITCH

This is all done to save a moment’s
delay which would be occasioned if -he
conductor were required to yank a trolley
pole over into place.




Electricity in Pul

and Paper Making

Most paper pulp mills are located upon
a water power site for the reason that
not only is power required, but also a large
quantity of water for the pulp making
process. But the fact that wood pulp may

During these low water seasons the mill is
also able to utilize the electric current with
economy by running at night and taking ad-
vantage of the low night rates for current
which most central stations allow, thereby

MOTOR DRIVEN BEATERS OF 1,100 POUNDS CAPACITY EACH

be made up in large quantities andy; stored
for future use brings up- the question’as to
whether or not electric motors may not be
profitably used as auxiliary power, in spite
of the fact that water power is already avail-
able on the mill site. That electricity may
be used with economy has been demon-
strated in a great many instances. The rea-
son lies in the fact that the electric.central
stations near the paper and pulp mills are
generally also operated by water power. At
times of plentiful water supply, which are
the times when the pulp mills “make hay”,
the central station can make current at its
greatest capacity and as a consequence can
grant current at very low rate during flood
seasons. The pulp mill takes advantage of
this low rate current to drive its auxiliary
machinery and utilizes its own water supply
for the making of large quantities of pulp
to_tide_over the season of low water.

~

husbanding its own water for the pulp mak-
ing process.

In cases where it is not possible for the
pulp mills to obtain electric central station
power and where water wheels have been
used to drive the machinery, it has been
found that to take these waterwheels and
make them drive electric generators supply-
iny current for motor drive, insures the direct
application of a far greater percentage of the
power than is possible where mechanical
drive with its heavy friction losses is
used.

Thus electricity has come to be a large
factor in the pulp and paper making in-
dustry, and as the majority of the readers
of this article have never had the opportun-
ity of visiting such mills the accompanying
pictures will be instructive and interesting,
as showing the uses of current in an industry
which is today among the greatest.




POPULAR ELECTRICITY 519

THREE HUNDRED HORSE POWER MOTOR DRIVING A PULP GRINDER

The upper illustration shows a room in a foreground, and which requires for its
paper mill where rags are cut, thrashed and  operation a motor of 3o horse power. The
dusted by the machine which you see in the  power consumed by this individual motor
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TWO MOTORS OF 200 HORSE POWER EACH DRIVING SIX BEATERS

may be readily measured by suitable instru-
ments, showing whether or not the power
consumed by the rag cutter is normal. In
this way any defect in the machine, entail-
ing an unusual consumption of power may
be detected at once and remedied.

In the second illustration on the preceding
page is shown a pulp grinder in a large mill in
Wisconsin. It takes a large amount of power
and the motor at the left is of 300 horse
power capacity. Rope drive instead of a
belt is here used. This is an instance show-
ing how electric power may be subdivided,
by the use of individual motors, so that
isolated machines may be started and stopped
without interfering with the work of other sec-
tions. Thisis a great economy over the use of
heavy line shafts which must be run all the
time for the operation of even one machine.

Pulp beaters are also used in the mills—
great circular tanks in which the semi-fluid
pulp is beaten and swirled about. The first
cut shows a long line of these beaters having
a capacity of 1100 pounds each. They are
located in a paper mill in New York state
and the installation exemplifies the reliability
of motors under severe service “conditions,
as they operate 24 hours a day, six days in
the week and during the year they have been
installed they have been subjected to this
practically continuous operation without a
single breakdown.

In this plant the
change from mecha-
nical to electrical
drive was made
about a year ago.
Prior to that steam
engines had been
used to drive the
machinery by shafts
and belts. This re-
quired a capacity of
2250 H. P. of which
528 H. P. was con-
sumed in friction
losses on shafting.
At present the ca-
pacity of the plant is
greater with only
1700 H. P. in mo-
tors connected.

In the last illus-
tration are shown
two 200 horsepower
motors driving six
beaters and six
washers in a Massachusetts plant. The
notable feature of this installation is that the
motors are installed on a mezzanine floor
beneath the beater room, and therefore
occupy space which could not be used other-
wise.

The Principle of High Tension Trans-
mission

Many persons undoubtedly do not know,
or do not stop to think, why people are killed
by contact with some “live” wires, and are
not harmed by others. Many know that
the electric light circuit in the house is prac-
tically harmless except in rare cases, or ex-
cept for a painful shock, while trolley wires
will almost kill a man, and long-distance
transmission wires are deadly. There is a
reason for this as there is for everything else.
The death-dealing power of electricity lies
in the amount of current forced through the
body, but this in turn depends on the voltage,
electrical pressure, potential or whatever
you may call it, which is necessary to force
current through the high resistance of the

"bodily tissues. Therefore the greater the

voltage the more danger to life. .
Now to explain the reason for this differ-
erence in voltage of various wires: Every
electrical circuit carries amperes and volts,
amperes standing for the quantity of elec-
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tricity in the wire, and volts for the pressure
that forces it through the circuit, as noted
above. The product of these is watts which
represent energy. Accordingly, a wire carry-
ing 1o amperes at 110 volts is carrying energy
equal to 1100 watts, but if it carried 10
amperes at 6,000 volts the energy would be
60,000 watts, or a little over 8o horsepower,
as one horsepower equals 746 watts.

We have noticed that trolley wires are more
dangerous than house lighting wires, and
that long distance transmission wires are
more dangerous than trolley wires. There-
fore, trolley wires must carry more voltage
than house wires, and long distance trans-
mission wires more voltage than trolley
wires. Such is exactly the case. The
voltage commonly used in houses for light-
ing is 110, that used to run trolley cars about
550, while transmission wires carry all the
way from 2200 to 125,000 volts.

The reason why transmission wires carry
such high voltages can be easily explained.
The more amperes a wire carries, the larger
the wire must be, but a wire that may have
one volt impressed upon it may have one
million just as well. That is, the size of
the wire must be regulated, not by the num-
ber of volts it carries, but by the number of
amperes.

Now suppose it were required to send
electrically 84 horse-power over a distance
of 20 miles to light the houses in a town.
The voltage in the houses must not exceed
110, because otherwise it would be danger-
ous. But 84 horse power is (84x746) about
62,664 watts. Dividing this by 110 we get
nearly 570 amperes. 'To carry this quantity
of electricity would cost $3,736 per mile for
wire, or $73,000 for twenty miles, But if
the electricity were generated at 5500 volts
instead of rio, the amperes would be equal
to 62,664+5500, not quite 12, which could
be carried by No. 15 wire at a cost of only
$650. By comparing this with the cost of
the larger wire, the reason is plain why the
higher voltage and smaller wire are used.

When the current arrives at the town it is
transformed down in a substation, either to
110 volts, to be used directly in the houses, or
to 2200 volts, and carried to distributing
points, and again transformed down, this time
finally to 110 volts at each house. In large
cities the latter system is used exclusively.
The mains in the streets carry the current,
generally at 2200 volts pressure, from the
power-house to the transformers where it is
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transformed to 110 volts as required by the
lamps.

The trolley system is an example of high
tension transmission, although it is not gen-
erally so considered. The trolley wire car-
ries a varying amount of amperes at 550
volts. If the voltage were 110, trolley wire
five times as large as it now is would have to
be used at a proportionately greater cost in
order to carry the required amperes.

High tension transmission, which means
transmission of power at high voltage, or
tension, has solved many problems of power
transmission, for without it, the vast sources
of energy such as the water falls of thousands
of horse power in the mountains far distant
from any city would remain unharnessed,
and the one million horsepower of Niagara
which is now being utilized for power many
miles away over circuits carrying 60,500
volts still would be serving mankind only as
beautiful scenery.  HarorLp H. CUTTER

Electrical Experiment

To boil a glass of water in less than 15
seconds, at a cost of almost nothing, try
the following experiment:

Take two plain arc lamp carbons atout
three inches long and mount them i1 a
stand as shown in the diagram. Place a
glass of slightly salt water under the car-
lons, so that their ends are immersed. Con

30-//0
Volt Crrcut

Carbonrs

AR
e

Salt Weter

nect the carbons through a switch to the
two sides of a 110-volt circuit and turn on
the current. The more salt there is in the
water the quicker it will boil. Be careful
that the two carbons do not touch.
—Lindsay McMillan.



Membership in Popular Electricity Wireless Olub is made up of readers
of this magazine who have constructed or are operating wireless apparatus
or systems. Membership blanks will be sent upon request This depart-
ment of the magazine is devoted to the interest of the Olub, and
members are invited to assist in making it as valuable and interesting
as possible, by sending in descriptions and photographs of their equipments

Armies and Navies Directed by High

Power Wireless
' By FRANK C. PERKINS

On account of the development of the of the German portable equipment for
high power wireless telegraph stations it is wireless telegraphic communjcation includ-
now possible to direct the movements of a ing apparatus for sending and receiving

FIGS. I AND 2. GERMAN PORTABLE WIRELESS EQUIPMENT

FIG. 3. ARRANGEMENT OF THE SIX FOLD UMBRELLA ANTENNA

great army and navy simultaneously from a messages by a commander to and from the
centrally located point. The accompanying various army posts at distances of many
illustrations Figs. r and 2 show,.two views miles. It is possible with the receiving
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FIG. 4. THE POWER EQUIPMENT.

apparatus to take directions from a comman-
der or superior officer located hundreds of
miles away at a high power transmitting
station, the same commander being able to
direct the movements of the various battle-
ships, cruisers and torpedo boats of the navy
from the same fort or other high power sta-
tions.

It may be of interest to note the details
of construction and the electrical equipment
of one of the first high

above the wireless station as indicated in
Fig. 3. The location of the station and tow
er isin a large field with favorable condit.ons
of soil, ground water being struck at a depth
of 6} feet, thus providing an excellent earth
connection. Conditions, however, were un-
favorable for the construction of the tower,
making it difficult to provide a secure foun-
dation for the heavy tower of triangular
form measuring 13 feet on each side. But
by the liberal use of

power wireless stations
in Germany, illustrat-
ing the methods em-
ployed and unique
apparatus utilized.
The Nauen high
power station is locat-
ed northwest of Berlin
at a distance of about
25 miles. A steel
tower was erected- for
supporting the anten- |
na as seen in the | =
frontispiece of this is-
sue. This lattice
work steel tower is
328 feet high and sup-
ports a large number
of wires forming a six -

i
Ea
i
|

l
i
|

fold umbrella antenna FIG. §. SINGLE PHASE ALTERNATOR

concrete a good foun-
dation was finally pro-
vided. The tower is
kept vertical by the
use of guys running
to a point 246 feet
above the earth.
These guys are insu-
lated from the tower
and anchoring, or. ac-
count of the high ten-
sion used, the spark
sometimes reaching a
length of 40 inches.
The total surface cov-
ered by the umkbrella
antenna is 642,000
square feet. The .eads
to the station hLouse
consist of 154 cables
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FIG. 6.

in the form of six grids carried from the
top of the tower to a bus bar and then
into the station.

In the station the high tension room is
located on the upper floor and the machine
room and receiving room on the ground
floor. The power equipment is noted in
Figs. 4 and s, the former showing a portable
boiler and engine of 36 horsepower capacity,
working at a steam pressure of seven at-
mospheres, the speed of the engine being
120 revolutions per minute. The latter
view shows the single phase alternator em-
ployed which is driven by belt transmission
from the engine fly-wheel. This single
phase alternator has a capacity of 25 kilo-
watts and supplies a current of a frequency
of 5o cycles per second.

On the first floor are located four chok-
ing coils and four induction coils through
which the alternating current is fed. The
transmitting"equipment is shown in Fig. 6,
with its Leyden jar battery. There are 360
large jars connected in three-fold series.
The jars are charged from the secondary
winding of the induction coils which are
connected to four high tension choking coils.

It may be stated that this high power
station equipment and its operation differs
from that in small stations, in that thecut-
ting off of the induction coils from the Ley-

POPULAR ELECTRICITY

TRANSMITTING EQUIPMENT CONTAINS 360 LEYDEN JARS

den jar battery is not done by interrupting
the primary circuit but by short circuiting
the primary winding of the induction coil
and simultaneously the winding of the

FIG. 7. THE KEY IS SEEN AT THE RIGHT
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generator through the choking coils. By
breaking this short circuit the Leyden jar
battery is charged. On account of the very
heavy current utilized a special switch is
provided in the transmitting relay wbich
is said to be very reliable and effective.

For transmitting, an ordinary Morse key
is employed on the receiving table in the
telegraphing room as noted at the right in
Fig. 7. this key operating a transmitting
relay.

By operating a single switch only one
movement is required to change over from
transmitting to receiving. This operation
switches the air wire and earth from the
transmitting circuit to the receiving circuit,
the receiving apparatus being noted in Fig. 7.
The same operation above referred to dis-
connects the alternating current circuit by
means of a cut-out, this being absolutely
necessary in order to protect the sensitive
cells and detectors from the influence of
the exciting circuit. It is possible with
the equipment shown in Fig. 7 to receive
with both writing and hearing receiver
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simultaneously or independently as de-
sired.

From this station messages have been
received with bearing and writing receiver
over land a distance of soo miles, ckiefly
over mountains in Switzerland. Messages
have been sent from this station a distance
of nearly 850 miles over land.

Messages have also been transmitted to
the steamship Bremen on a voyage to New
York at a distance of g4o miles largely
over land, the telegrams being received
very distinctly by the hearing receiver on
board this ocean liner.

By means of the latest improvements in
wireless transmitting and receiving apparatus
it is now possible to transmit messages from
this station far greater distances than when
the station was first equipped, communica-
tion being possible with warships thousands
of miles away and with armies in the field
with as great facility and even to better
advantage than by the land telegraph line
on account of the portability of the wireless
field equipment.

A Hot Wire Ammeter

By A. B. COLE

In wireless stations where tuned systems
are used, some device is required to show
when the aerial is radiating a maximum
amount of energy. Since the energy sup-
plied to the aerial is alternating in character
and of high frequency, a meter depending
on magnetic forces would be difficult and

and the amount of expansion is dependent on
the quantity of current passing.

The purpose of this article is to show how

a simple hot wire ammeter for tuning pur-

poses may easily be constructed. 'The miost

difficult part of the construction is that of

the pointer and its supports. These must

be accurately made if the

meter is to be reliable.

The detailed construction

of these parts may best be

seen from Fig. 1. Here,

N (M) is a brass support

T
|
2
a"l

FIG. I

costly to construct.
meter in use for this purpose operates upon
the principle that current passing through a
wire heats the wire and causes it to expand,

The most satisfactory

a4l

}  bent in the shape shown.
i Two holes, (V) anc (W),
| are drilled for screws to
I hold (M) inside the case;
| (V)is countersunk to allow
the screw head to bz flush
with the surface. (T) is
a brass nut soldered to
(M), into which is screwed
and soldered a short piece of } brass
rod (U) which is then drilled at its upper
end with a 3-32 drill to a depth of
about % inch. (X) is an 8-40 thumk-screw




x
X
ol

- -vi

POPULAR ELECTRICITY

small. (C) is held to the
case by two 8-32 machine
screws, as shown in Fig. 2.
Frame (M) is connected
by means of a No. 18
wire to a binding post
(1) on thesoutside of the
instrument case. A card-
board scale (L) is shown
in Figs. 1 and 2. The
spring (F) and binding

J &

FIG. 2

withflock nut, and is drilled at the lower
end with a 3-32 drill to a depth of about
3 inch. The aluminum pointer (K) is made
of a piece ofgNo. 14 aluminum wire, and
fits tightly a hole in the brass spindle, sharp-
ened at both ends, which turns freely in the
holes drilled in (U) and (X). It is important
that (U) and (X) be adjusted so that (K)
swings with practically’ no friction. To
this end a small lead weight (N) should be
made just heavy enough to balance (K).
At (A), 1 inch from the center of the
spindle, is fastened a silk thread whose
other end is tied to a light phosphor bronze
spring (F), Fig. 2. The spring may be of
the type used on “pony” telegraph relays.
The other end of (F) is held by a short piece
of 1-16 inch brass rod bent at one end in
the form of a hook, and passing through a
binding post (J). By moving the rod with
respect to (J) the tension on (F) can be varied.
At (B), % inch from the center of the
spindle, (Fig. 1), is fastened a wire (G),
Fig. 2. For stations from } to 3 K. W.
capacity this wire may be a No. 40 copper;
from } K. W. to two K. W. (G) should be
of No. 36 copper wire. (G) passes through
a $-inch hole in the instrument case and
through the center of a round fibre rod ©),
and terminates in a wire hook whose shank
passes through an 8-g0 thumbscrew (D),
and is bent into a circle beyond the head of
*(D). As (D) is turned the,wire hook should
not revolve with respect to (D) so that (G) is
not twisted. An 8-40 thumbscrew (E),
provided with a lock nut, passes through
(C), so that it may be screwed down on (D),
making electrical connection with it, and
serving to prevent its turning when once
adjusted. Since (D) seldom needs adjust-
ment, the wear on the threads of (E) is

post (J) have been omitted
from the latter figure to en-
able the construction and
location of the moving parts
to be more readily under-
stood. (G) should be tightened by nut (D)
and spring (F) should exert enough tension
on (K) to pull (K) around the scale when
(G) expands.
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The scale (L) may be divided into any
convenient number of parts, and easily
calibrated. However, in small stations it
is only necessary that the meter give a
comparative reading.

To use the meter, connect post (H) to the
aerial, and post (E) to the transmitting in-
struments. When the transmitting key is
depressed, the current flowing into the aerial
must pass through wire (G) thereby heating
this wire and causing it to expand. The
expansion allows the spring (F) to draw (K)
around the scale a distance proportionate to
the quantity of current flowing. The meter,
which is recommended for stations from
1 K. W. to two K. W. capacity, works in
both horizontal and vertical positions, and
will be found to give great satisfaction. '
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Dr. Cook Experiments with the Wire-
less Telephone

made  experiments
with the wireless -ele-
| phone for business
purposes. The accom-
panying pictures show
Dr.” Cook conversing
over a wireless tele-
phone located in 2
Cincinnati hotel and
Dr. Kopp using an
instrument located
:l temporarily in one of
| Cincinnati’s public
| parks.

The experiments
made by these two
| noted men were with
| 2 new wireless tele-
' phone  system with
8 which great results are

expected to be ob-
tained. It is outward-

Wireless telephones,
as most of the readers
of this department
know, have been now
perfected so as to
admit conversations |
being held, as dis- |
tinctly as with the
wire instruments, over |
adistance of 250 miles.
Wireless  telephones |
are in use along the
Pacific coast and be- |
tween the islands of |
Casco Bay, Maine,
and it is claimed that
wireless telephony will
soon become as useful |
as wireless telegraphy.

While in Cincinnati
recently, Dr. Freder-
ick Cook, discoverer |
of the North Pole, and | | ly of much the same
his friend, Dr. Axel _ \ B appearance as the or-
L. Kopp, Danish dinary telephone with
electrical engineer, DR. COOK AT THE WIRELESS TELEPHONE - an additional attach-

DR. AXEL L. KOPP EXPERIMENTING WITH THE WIEELESS TELEPHONE
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ment similar to the automatic type. It
is, on general principle, like the wireless
telegraph, in that it transmits messages
through ethereal waves.

There will be no wireless telephone ex-
changes, since each telephone is an exchange
in itself. It is said that a device has been
perfected in this system whereby a wireless
telephone user can call up any number in
a city of roo,000 telephones. Each tele-
phone will be equipped with this device
which consists outwardly of a dial and num-
bers ranging from one to ten as in the auto-
matic wire telephone. A telephone user
wishing to call up telephone No. 47 only has
to move the hand on the djal to number 4
and then switch it over to number 7 and in-
stantly telephone number 47 will begin ring-
ing, if it is in working order and within the
etherial wave limit, be the instrument sta-
tionary or being transported. Conversa-
tions have been held, so it is stated, from
trains and automobiles,

Attachment for Morse Key

When an ordinary Morse key is used to
break the primary current to a wireless
transformer it is found to be very unsuitable,
owing to the small contact points adhering,
on account of the heavy current they are
called upon to carry. When large contacts
are used this difficulty is eliminated. An
attachment which can be cheaply construct-
ed to be used in connection with an ordi-
nary Morse key and which will add a “pro-
fessional air” to the wireless set is described
below, and the appearance will deviate from
the simple telegraph key.

The following materials are required for
the construction of this attachment. Five
inches of }-inch square brass rod, six
inches of 5-32-inch : j
round brass rod, e
one inch of -inch e
round zinc rod.

If a leg key is
to be used, the
leg with the con- i I
tact point should 3
be removed and
the other sawed
off. The square .
brass rod is nowZ " J

bent and holes P
drilledwith e [ F1°) 1

FIG. I

A
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inch drill as shown in Fig. 1. Two pieces
of the zinc rod § inch long are now cut and
one end on each piece bored and threaded
with an 8-32-inch tap. One length of the
round brass rod 2 11-16 inches long and one

- M

I 11-16 inches long are now cut. The longer
one is threaded } inch on each end and the
other is threaded the whole length. The
zinc pieces are now screwed on tight, one
o each rod, as shown in Fig. 2. If the
amateur is fortunate enough to procure
platinum, platinoid, or iridium of fairly
good diameter, same can be used instead of
the zincs for contacts, but zinc has been
found to answer admirably for breaking
current of 110 volts and 2} fo four amperes,
which is about the quantity taken by } to
% K. W. transformers,

The thumb screw with lock nut at the
end of the key lever is now removed and the
lock nut screwed on the shortest length of
rod to which the znc piece is attached,
which in turn is screwed on at the end of
the key lever.

A base of any insulating material four by
six inches is made, on which the key and
attachment are mounted. Fig. 3 shows the
key with attachment mounted.

From Fig. 3 it will be seen that when the
rod (A) is in position; it is locked by the
screw (B). The space between the con-
tact pieces (C) and (D) should be about
1-32 inch. The screw (E) should slant
slightly to the left so that the contact pieces
will strike each other evenly.
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Experimental Station on Middle Island

Away up on Middle Island in Lake
Superior, near Marquette, Mich., an ex-
perimental wireless telegraph station was
in use this Fall, for receiving only. It was

installed by W. J. Chilton for the purpose
of trying out some new ideas in the line of
receiving apparatus, which he hopes will
prove of value to the art. One of the pic-
tures shows the inventor and his portable
apparatus.

The other shows a friend of

WAITING FOR THE FIRST MESSAGE

the inventor, also a wireless enthusiast.

The antenna for this station, which con-
sisted of four No. 14 copper wires 150 feet
long, was erected on the summit of the island,
200 feet above the surface of the water.
The ground was made by sinking a mass of
metals into the lake.

The receiving set was condensed into a
portable case and carried to and from the
island in a boat. It consisted of a double
tuning coil, two 1000-ohm receivers, a
detector, embodying a large number of
different minerals, and some other experi-
mental devices embodying the new ideas.

This receiving set, used in the commanding
position on the summit of the island, was
within easy range of passing boats, Duluth,
Minn., and Calumet, Mich., and even Cleve-
land, Ohio, was heard at one time.
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Wireless Etiquette

Rumors insistently crop out of contem-
plated legislation to abolish the amatzur
wireless station. No definite steps have
thus far been taken and it is to be hoped
that none will be taken. In an art so young
as that of wireless telegraphy and telephony
the sustained interest of thousands of ama-
teur workers all over the country cannot but
result in good to the cause. Many of the
important achievements in this field have
been stumbled upon, so to speak, even by
the most noted of the inventors and it is
sure to happen that from the amateur en-

; e
e i

w. J.

CHILTON WITH HIS PORTABLE RE-
CEIVING SET

thusiasts things new and useful to the art
will be forthcoming.

In addition, there are now numerous
thriving manufacturing concerns which are
building up an extensive business in amateur
wireless equipment to which a falling off
in this class of trade would mean serious
loss if not failure.

Most amateurs are working with small
coils and limited equipment. That they
may in some instances conflict with the large
stations is true, but a large proportion of
the adverse criticism is without foundation.
The distance over which they operate is
nine times out of ten comparatively insig-
nificant. They are more apt by far ta con-
flict with each other than with the big
stations.



530 POPULAR ELECTRICITY

But the surest way to avoid criticism is
to remove the cause, and those few amateurs
who are located close to the big government
or commercial stations should remember
that it is “up to them” to put an end to
this talk, both for their own sakes and for
that of their amateur friends who, though
they are so far from a large station that they
could not make it in two “yumps,” as the
Norwegian said, would have to share alike
with the offenders in case of prohibitory
legislation. Remember, if you are close
to a commercial or government station, if
you find they are operating, “get off the
line.” Don’t try to talk to them in any
case. They have their own business to
take care of. The ether is free to all but
there is a wireless etiquette to be observed,
and letus observe it.

Things for the Amateur to Remember

All wireless operators in the amateur
class should realize the great importance
there is in trying to do away with the talk
of licensing all wireless stations. Now we
can help to stop this by ohserving a few set
rules and abiding by them.

First: Learn to receive, so as to under-
stand when a commercial or government
operator sends out the interruption signals.

Second: To refrain from using the dis-
tress signals C. Q. D. ¢r S. O. S. (which
cause needless worry and expense).

Third: Try and find out what time of the
day the commercial and government stations
are busiest, and try and keep out of the
atmosphere during those hours.

Fourth: When we find a commercial or
government station sending or receiving
don’t “butt in” with a lot of unreceivable
signals and interrupt them.

Fifth: Don’t call commercial or govern-
ment stations, unless you are allowed to do
so by special permission which has been
given you.

Now there are a great many other rules
which could be laid down for the average
young experimenter to follow, but I believe
these are the most important.

A good way for the young operators to
learn to receive is to take a small buzzer,
a battery and key, and connect them up with
a receiver. They can learn the codes by
this means and when they are familiar with
the different letters they can soon find out
what is being said by the larger stations. Of

course it will take time before they will be
able to catch all that is sent out. But when
they are proficient enough to take the signals
as they come then it is time for them to start
in to send, keeping out of the way of the
larger stations. This only applies, of course,
where there is a commercial or government
station within sending distance of their
apparatus.
A. G. HuMPHREY.

WIRELESS QUERIES

Answered by Valentine B, Seitz

Telephone Poles; 100-Watt Transformer

Questions.—(A) Where can I buy a roo-foot pole
for an aerial? (B) How many amperes does a
roo-watt transformer take on ten volts >—G. T Sho
New York, N. Y.

Answers.—(A) The telephone company
usually maintains a pole yard where poles
for use in case of emergency are kept, and
local lighting companies having overhead
mains also keep on hand a supply. If you
cannot get what you want there look in a
telephone journal for the address of adver-
tisers who deal in poles.

(B) A transformer is rated according to
the power it can deliver steadily to a non-
inductive load without running too warm.
If your primary is ten volts, and the trans-
former is rated at 100 watts, a current of
ten amperes on the primary should not un-
duly heat it. The secondary voltage will
depend on the ratio of the secondary turns
to the primary turns, and if run only up to
its rating, the secondary current will equal
1oo watts divided by the secondary voltage.

Tuning Coil and Sending Helix

Questions.—(A) What will be the wave length of
a tuning coil one inch in diameter and wound with
262 turns of No. 20 C. C. wire? (B) What would
be the wave length of a sending helix five inches
in diameter wound with 15 turns of No. 18 bare
copper wire ?—C. A. F., Alamogordo, Mich.

Answers.—(A) The tuning coil described,
when used with a medium sized aerial, will
respond to about a 650 meter wave.

(B) The sending helix can be used for
4 wave up to 450 meters with the same
aerial. As No. 18 wire is rather small for
a sending coil would advise rewinding with
copper ribbon or stranded wire of a larger
size to get a larger conducting surface.
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An Eight Inch Coil OQutfit

Questions —(A) How many miles will an 8-inch
coil transmit? (B) How many dry batteries are
required? Can I use storage batteries? (C)
Could a Telim auto-coherer be used with the out-
fit? (D) How high would the aerial be? (E)
How could I protect the station against lightning
—M. E, Jr., Reserve, La.

Answers.—(A) You will probably be able
to cover about 15 to 20 miles with an 8-inch
coil under ordinary conditions.

(B) Storage batteries will give much
better results than the dry cells. If the
storage batteries are used, would advise
getting a r2-volt, 6o ampere hour set. If
dry cells are to be used, two sets should be
connected in multiple, each set consisting
of seven cells in series.

(C) The Telim auto-coherer can be used
for short distance work, but if you wish to
do good work would advise using a thermo-
electric detector such as the ferron, silicon
or pericon.

(D) With an aerial 150 feet long and so
feet high, you should be able to get good
results.

(E) Ground Yyour aerial when not in use.

Operation of Electrolytic Interrupter

Questions.—(A) T am using a home made elec-
trolytic interrupter to operate a small spark coil
on 110 volts A. C., but it causes the lights in the
house to burn dim. I have tried an eight candle
power lamp resistance, but the coil will not work.
How can I remedy this trouble? (B) What is the
highest power wireless station near Toledo?—
R. W. H., Toledo, Ohio.

Answers—(A) You will probably find
that you have too much of the point in your
interrupter exposed. If this is the case
you are using too much current. To over-
come this trouble see that the opening
through which the point projects, is not
too large, also shorten the point a little. To
get the best results a rectifier should be
used in connection with an electrolytic in-
terrupter on alternating current.

(B) 10 K. W. at Cleveland, 10 K. W. at
Marquette, Mich., 2 K. W. at Toledo.

Resistance Coil for Potentiometer

Question.—How can I use a resistance coil
wound to 7} ohms on the potentiometer described
in the July, 1909, issue in place of the choking
coilsP—W. E. B., Picton, Ont.

Answer—The resistance will serve the
purpose of the choke coil if it is wound in
the form of a spiral. It is unnecessary to
have a choke coil, in this case, as the tele-
phone receivers have a high inductance.

e

Connections for Tuned Receiving Set

Question.—How should a double slide tuner,
carborundum detector, fixed condenser and 2,000
ohm1 head receiver be connected and how far would
same receive with two wire aerial thirty feet high?
—W. A. S., Petaluma, Cal.

Answer.—See diagram, page 458, Novem-
ber, 1gog, issue. You do not give the
length ‘of your aerial. If about 150 feet
long, you should be able to receive from
150 to 200 miles.

7

Aerial Construction; Telim Auto-Coherer

Questions.—(A) How shall T string my aerial
wires? They have two poles 5o feet high and
35 feet apart. (B) What size coil will I need to
transmit from here to New Orleans, 28 miiles?
(C) Give diag am showing how the Telim-auto-
coherer is made.—M. E., Jr., Reserve, La.

Answers.—(A) Use a “T” aerial composed
of four horizontal No. 14 hard drawn conper
wires spaced 1o inches apart. Tap your
horizontal by connecting four vertical wires
in the centre of the 3s-foot stretch. These
four wires are connected together at the
base and brought in to the instruments.

(B). Would advise using at least § K. W.
transformer to be on the safe side. With a
good aerial and good working conditions
you would probably be able to cover the
distance with a $ K. W. transformer.

(C) The Telim auto-coherer is nothing
but a small glass tube having two iron elec-
trodes inserted and spaced by about one-
sixteenth inch, the space between the ends
being filled with carbon granules.

Auto-Coherer; Call Bell; Telegraph Key;
Telegraph Receiver

Questions.—(A) What are catch wires and why
are they used on an auto-coherer? (B) Can a’ call
bell be arranged to work with the telegrapk over
a distance of one mile? The sending apparatus
at the other end has a one-inch spark, both aerials
35 feet high. (C) Will an ordinary telegrapa key
work with a one-inch spark coil? (D) Will a tele-
graph receiver work up to one mile (receiving) with
an auto-coherer?—¥. J. M. Lynbrook, L. I

Answers.—(A) The catch wires on the
auto-coherer are used in place of an aerial
and ground, when working short distances,
as from one room to another.

(B) A call bell can be used, if a sensitive
coherer and relay are used at receiving end.

(C) Yes.

(D) No. Would advise using receiving
apparatus consisting of a thermo-electric
detector, tuning coil and a pair of telephone
feceivers, as this makes a more reliablz and
efficient set.
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The Luminous Electric Open Fire Place

In the countless generations which have
passed since man first made fire there has
been inborn in people the love of meditation
at night by its cheerful rays. This natural

modern house altogether too fasi—so exit
the fireplace.

Along comes electricity, however. to give
us back the old-time pleasure, and now by

THERE IS AN INBORN LOVE OF MEDITATION BY THE FIRELIGHT

love of the open fire is so strong that only
necessities of modern ways of living could
drive it from the home. But now we must
have polished floors and costly rugs, which
would be ruined by snapping coals, and we
have come to know that an open blaze eats
up the oxygen of the comparatively tight

the simple turning of a switch we are able
to obtain all the benefits of the open fire,
with none of its drawbacks—this by the
use of the luminous electric open fireplace.

This modern development of electric
heating is brought about by the use of a
modified form of the electric incandescent

C
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lamps. These lamps are made with long
tubular bulbs which stand in a vertical
position in front of specially constructed
bright copper reflectors set in a frame of
stove-plate cast iron—the best heat radiating
substance known. The lamps are made
with special filaments and give out a great
deal more heat than the ordinary bulb.
This heat goes all over the room by both
radiation and reflection, and the lamps at

the same time give out soft and pleasing
light.

In the fall and early winter one of these
luminous radiators is all that is necessary in
aroom. If any of the members of the family
are “caught in the rain” it serves to dry
damp shoes or skirts. In the bedroom on
chilly mornings it furnishes warmth com-
fortable to dress by, and may be placed in
any part of the room.

A Home Medical Battery Outfit

With a home medical battery outfit such
as the one shown in the illustration it is
possible to obtain the pleasant and stim-
ulating effects of both galvanic and faradic
currents applied in many different ways.
The. induction coils and batteries are con-

two metal handles which you grasp to
obtain current through the arms and body
as in the ordinary medical coil. These are
easily removable and any of the other types
of electrodes connected. At the left you will
see a U-shaped pad. 'This may be connected

A HOME MEDICAL BATTERY OUTFIT

tained in a neat case, and the picture also
shows the various kinds of electrodes which
are used to apply the current to the various
parts of the body.

Connected to the instrument are seen t{]é

in place of one of the hand electrodes and
applied to the wrist, the other electrode keing
grasped in the other hand. Beneath the
pad is a little roller which may be connected
and used for electrical massage.
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The metal plate is to rest the feet upon
while a sponge electrode is applied to different
parts of the body in the treatment of rheu-
matism. An electrical bath may also be
taken by having one electrode in the water
and the other connected to a special sponge.

The hair brush is another attachment
to which the electrodes are connected and
which sends a stimulating current through
the scalp.

In the upper right hand corner is a head
band electrode, This is used in cases of
nervous headaches. As physicians will tell

POPULAR ELECTRICITY

you, the headache which we feel is not
“brain ache,” and does not come from the
parts within the .kull cavity. It really
originates in the skin of the forehead and
scalp and therefore it is natural to suppose*
that the stimulating influence of the current
applied to these parts, which brings about
better circulation, will have a beneficial
effect.

Standard dry batteries are used with
these sets which may be readily replaced
when run down, although one pair will last
for a long time.

Home Lighting Suggestions

The superiority of electricity being a fact
now well established, it is not necessary to
dwell upon this subject, but that which should
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be emphasized in the interest of users and
prospective users of current, is the practice
of economy made possible by the use of
proper lamps and the best arrangement of
fixtures and switches. The proper modern
lamp is the electric tungsten lamp, and by
way of suggestion as to the proper placing
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of outlets and switches the accompanying
plans of a six room and a seven room house
are reproduced. These plans were obtained
through the courtesy of the Minneapolis
General Electric Company, which assists its
patrons to a better understanding of the sub-
ject by printing for them a neat little book
of plans for various sized houses, together
with valuable suggestions.
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Flectric lighting is no longer expensive. On
the contrary, it is necessary to the economic
management of the home. It now costs no
more than inferior lighting, and its cheerfl-
ness,cleanliness and convenience cost nothing.

The subject of proper planning of home
lighting deserves the attention of every archi-
tect, contractor and particularly every home
builder. The general suggestions offered,
through the medium of graphic illustrations
will be of special interest to home builders.

SIX-ROOM HOUSE—FIRST FLOOR PLAN

Porch Light is located directly above front
door with switch in vestibule.
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PLANS FOR A SEVEN ROOM HOUSE

The proper planning of a well lighted
home rests in the true conception of what
modern science calls “‘efficient illumina-
tion”, and a clear understanding of the
essential factors necessary to produce “ artis-
tic effects,” having constantly in mind that
important item, ‘“economy,” for economy
can best be obtained by a little careful con-
sideration as to location of fixture and switch
outlets at the time of installing wires than at
any other time.

You are familiar with the advantages of
electric light, but do you realize how recent
improvements have greatly reduced its cost?

Reception Room Lighting is controlled by
switch on the reception room side of vestibule
wall, and also from the head of stairs. This
arrangement is most convenient.

Living Room Lighting has been so planced
that two lighting effects are made possitle,
thus giving to special occasions additional
brilliancy. ~Switches are placed at point of
vantage when entering from dining room
after dinner or from the reception room.

Dining Room Lighting is also arranged so
as to produce a double lighting effect.
Switches are located near swinging door con-
necting the room with the kitchen.
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Kilchen Lighting is obtained from a single
lamp in the center of the room, switched on
from wall near dining room entrance.

Basement Lighting is controlled from head
of stairs, which enables servants or members
of the family to have lights burning upon
entering and turn them off after leaving
basement.

Electrical Appliances having now become
so popular, it was deemed advisable to pro-
vide suitable receptacles in the walls of each
down stairs room to accommodate the fan
motor, portable lamp, flat iron, chafing dish,
cooker, etc.

SIX-ROOM HOUSE—SECOND FLOOR PLAN

Ubpstairs Hall Lighting is switched from
the head of the stairs.

Chamber Lighting is controlled at the
entrance to each room and arrangements
made for lights near dressers. Wall brackets
are not shown in any of the plans because
their positions must necessarily vary with
the location and style of furniture used.

Bathroom Lighting consists of one light on
each side of mirror, a most convenient ar-
rangement when shaving. Chambers and
bathroom are provided with baseboard
receptacles so as to attach plug for electric
fan, heating pad, curling iron, etc.

SEVEN ROOM HOUSE—FIRST FLOOR PLAN

Porch Light is of the bracket type and is
switched from the living room.

Living Room Lighting is so designed that
either portion of the room may be lighted as
desired, and either a group of four, five or
but one lamp in each portion burned at one
time,

Dining Room Lighting has coupled into
one fixture two separate light schemes, con-
trolled by a pair of switches located near
door leading into butler’s pantry.

Den Lighting consists of one ceiling light
controlled near doorway.

Pantry Lighting is of ceiling type turned
on or off by means of pull chain extending
down to within easy reach.

Basement Lighting is switched on from
top of cellar stair near pantry.

Back Porch Lighting is controlled by switch
just inside of kitchen.

Kitchen Lighting provides for a ceiling
type fixture and the switch is iocated at a
convenient place near entrance to stairs
leading to second floor. Wall receptacles
are provided in each down stairs room.

POPULAR ELECTRICITY

SEVEN ROOM HOUSE—SECOND FLOOR PLAN

Upstairs Hall Lighting, together with a
portion of living room lighting, which aids
in illuminating stairway, is switched from
upper hallway as well as at foot of stairs.

Chamber Lighting is from the center of
the room and is switched at the entrance
to each room.

Bathroom Lighting is as in Plan No. 1,
namely, one light on either side of mirror.

Attic Lighting is switched from foot of
stairs leading to same. '

In living room and dining room we sug-
gest the use of frosted lamps for at least a
portion of fixtures, thus giving a subdued
light when the occasion requires, it not being
advisable to have the direct rays of unpro-
tected lamps.

If tungsten lamps are used in the lighting
of this home you will not only have the best
illumination known to modern civilization,
but also a lighting system which costs no
more than the many inferior illuminants.

The Lamp That “Turns Down”

I wish I had an electric incandescent lamp
that would turn down so that I could leave

LAMP THAT “TURNS DOWN"

it burning dim all night, in the sleeping room
or bath room, and still not have to WOITY
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about next month’s light bill. Those who
have made a remark similar to this will be
interested in the new turn-down tungsten
lamp which gives the desired result.

This lamp contains two filamets. One of
these, the lower and larger one, is of tungsten,
the highest efficiency filament known. It
gives 27 candle power on about two-thirds
the number of watts of electric energy that
is required for the ordinary 16 candle power
carbon filament lamp. The other filament
is a small one of carbon which gives one
candle power on an expenditure of about
one-fifth the current required for an ordinary
16 candle power lamp. Pulling one of the
strings turns on the small filament and pulling
the other causes the tungsten filament to
glow. So you can have which ever light
you desire.

At ordinary rates for current the small
flament may be burned all night for less
than one cent. It lights the room enough
to see one’s way about and in the bedroom
the light is not strong enough to prevent
sleeping. At a moment’s notice the large
filament may be turned on with its full 27
candle power.

Appropriate Holiday Gifts

An impetus has been given the use of the
popular electric household devices such as
percolators, chafing dishes, tea kettles, etc.,
owing to the fact that a large choice of de-
signs is now available. Hitherto manufac-
turers have taken only a few styles of heating
devices and equipped them electrically.
Manufacturers of non-electric cooking uten-
sils have come to realize, however, that elec-
tricity is the coming heating agent in the
home and that the housewife who is to employ
electricity must bave a “full line” of utensils
if she is to use current to the best advantage.
As a consequence the variety has been greatly
increased and one manufacturer offers a
choice of 30 designs for the Holiday trade.

Two of these latest types are illustrated.
One is a new electric water heater which can
be used in a hundred different ways, par-
ticularly as a milk warmer, egg boiler or for
heating liquids generally. It is made of
copper, heavily riveted, and is available in
pint and quart sizes. A larger size of heater
for two, four or six quarts is suitable for pre-
paring an entire dinner. A range of three
heats allows a satisfactory regulation of the
thermal 'effect.

Disk stoves are rapidly being adopted for
small households. These stoves are re-
markably quick and efficient, being of the

ELECTRIC WATER HEATER

encased disk unit type. These new stoves
are able to operate at a much greater activity
(watts per square inch) for a given size than
electric stoves have formerly been. This
is due not only to radical improvements in

DISK STOVE

the design or application of the heating ele-
ments, but also to the material and con-
struction of the heating element itself.

Either one of these utensils makes a very
appropriate Holiday gift.

In Kerns, Switzerland, is an electric bakery
oven eight feet long by four feet wide which
will bake 100 pounds of bread at cnce.
Modern methods on a large scale have made
bread making in the home almost a lost art.



Construction of An FElectrical Influence

Machine

By PAUL S. WINTER

Several years ago, I decided that an elec-
trical influence machine or static machine,
as it is often called, was necessary for a line
of experimental work which I wanted to
pursue. It did not take me long to discover
that my pockethook would not allow the
purchase of a first-class machine. I there-
fore decided to build one for myself, and had
no trouble in finding descriptions for the
construction of small two-plate machines
which make very nice toys, but are utterly
worthless for practical X-ray work. The
following description is of a large machine
which proved the most satisfactory of the
several which I have built. This machine
has been in use for several months in X-ray
work with good success, producing the high
tension current which is so essential for the
operation of high-vacuum tubes.

The case is made of poplar, the four
corner pieces, marked (1), Fig. 1, being
cut from 2} inch square stock, five feet
long. Three cross-pieces, marked (2), (1)
and (5), Fig. 1, are cut four feet eight inches
long from 4 by 3 inch stock for the front
and three more of the same for the back.
These are braced both front and back
through the center by pieces of the same
stock cut four feet nine inches long. At
the ends are three pieces of the same stock
20 inches long, one placed at the top, one in
a position corresponding to the cross-piece
marked (4), dahd the third corresponding to
the cross-piece marked (5). The corner

posts are cut out to receive these cross-
pieces in the manner shown in Fig. 3, the
cuts being # by 3 by 4 inches deep and are
readily made with chisel and mallet, three
screws being used to hold each in place.
The vertical pieces (6), Fig. 1 (front and
back), are joined to the cross-pieces in the
manner shown in Fig. 4, four }-inch bolts
being used to hold them in place.

Next cut two pieces of the same stock
26 inches long, (3), Fig. 1. These should
be centrally located. Four pieces six inches
long should be cut and fastened in the corner
posts as shown at (7) and (8), Fig. 1. Before
putting (7), (8) and (3) in place, the ends
marked (g) should have three $-inch holes
drilled into them 4 inch deep.

The flooring, sides, and back of the cup-
board, cut from § by 8 inch stock, can now
be put in place; also the top made from the
same material, the builder following his own
ideas as to the shape of the edging around
the top. Two doors, marked (10), Fig. 1,
were placed in the front of the cupboard.
I made a frame of 3 by 3 inches, the whole
held together by corner irons. Hinges, locks
and handles may be bought at any hardware
store to suit the builder’s fancy. Tour
suitable casters were fastened to the corner
posts. Three pieces of cold rolled steel
§ inch in diameter were used for shafts
matked (11), (12) and (13) Fig. 2. The
center shaft (12) should be just long enough
to allow a nut on each end outside the case
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as shown at (14), Fig. 2. The top and
bottom shafts should be long enough to
extend through the case and take a six-inch
pulley, as shown at (15), The bearings for
these shafts were made by boring a 1}-inch
hole through the uprights (6). The shaft
should then be placed in a central position
with washers of heavy cardboard fastened
on each side of the cross-pieces and Babbitt
metal poured into the holes. When cool,
the cardboards should be removed and
3-16-inch oil holes drilled.

The pulleys (16), Fig. 2, which support
the glass plates can be turned from good,

A
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cut to order as it is a very difficult job to
do and would prove more expensive in the
end to try to make them himself. These
plates should be cemented to the pulley with
a flannel washer between the pulley and the
plate, great care being taken to have the
plate square with the pulley. Use Le Page’s
glue and allow to stand for 36 hours.

Four brass collars should now be made as
shown by Fig. 6, and at (17) in Fig. 2. Fro-
cure some }-inch iron rod and cut long
enough to make four U-shaped pieces shewn
at (18). These should be long enough to
reach the holes in the collars and clear the
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well seasoned hardwood. They should plates by at least two inches. They are

have an inch hole drilled exactly through
the center and be fitted with a brass bushing
which should fit the shaft very closely. The
two center pulleys should be faced on each
end, leaving a boss 1} inch in diameter pro-
jecting 3-16 inch. The end pulleys have a
similar boss on one end only. Great care
must be taken to have the face true with the
bore; otherwise the plates will not run true.

Six glass plates are now needed 32 inches
in diameter with a 1} inch hole exactly in
the center. These should be of double-
strength glass, as clear and flat as possible.
I would advise the builder to have these

called the neutralizing rods.

Next have cast at the nearest foundry,
of good quality gray iron, twenty-five Lalls
one inch in diameter, and twenty-five, two
inches in diameter. Eight of the large
balls should have a 5-16 inch hole drilled
clear through them and another, 3-16 inch,
drilled at right angles to the first and to the
center of the ball, the latter being tapped
1 inch. Cut eight pieces of }-inch rod 10
inches long and thread on both ends. These
are to be fitted with brushes as shown at
Fig. 2, which is accomplished by driling
five holes, 3-inch diameter, equally spaced.
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The rods may then be screwed into the large
balls on the neutralizers far enough to ni
the neutralizing rods, which will hold them in
position. The brushes are made of gilt
braid which should be cut just long enough
to sweep the plates, unraveled and drawn
through the five holes with a small wedge of
wood driven in to hold them securely. One
of the small balls should now be screwed on
the other end of the rod.

The approximate position of the neutral-
izers is shown in Figs. 1 and 2. As no two
machines act exactly the same, it is best to
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experiment with them after the machine
is running, to determine their proper position.

A shelf should now be cut from 1 by 12
inch wood and placed on the front of the
machine supported by brackets as shown at
(19). It will improve its appearance as
well as its practicability to round off the
corners of the shelf. Upon this shelf are
placed two quart-size Leyden jars, as shown
at (20). I would advise the purchase of
these jars as it does not pay to try to make
them.

We now come to the most difficult part of
the work, whichsis the placing of the col-
lector rods and spark gap. First procure
two five-inch steam-trap floats. They may
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be bought at any plumbing supply house,
and are generally found to have a }-inch
tapped hole. At four points of the circum-
ference, go degrees from this hole and from
each other, drill §-inch holes. Now cut
two pieces of $-inch iron rod, 25} inches
long and thread one end; cut two pieces
of the same size rod, six inches long and
thread both ends. These latter should be
slightly bent in the center as shown at (21),
Fig. 2. They should then be slipped through
the floats and a large ball screwed on each
end tight against the float.

;
I {
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The longer rod should be screwed into
one of the cast iron balls as shown in Figs.
2 and 5 at (25). Through eight of the large
balls drill a 13-32-inch hole. A 3-16-inch
hole should now be drilled at right angles to
the first and tapped } inch. Four of these
balls should be placed on each of the collector
rods and 1o-inch lengths of %-inch rod
screwed into each ball as shown at (22),
Fig. 5. These rods shouid have five points
of -inch steel wire driven into them and
one of the small balls screwed on the end.
On the opposite side of each large ball
should be screwed a two-inch length of
t-inch rod with a small ball screwed jon its
other end. These latter act as set-screws
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and clamp the collectors in position. Fig. g5

shows a plan of the collectors, both sides

being the same. The collectors should then
be temporarily fastened in the center of the
opening between the cross-pieces (3) and
(7) and (3) and (8).

A piece of }-inch iron rod should now be
cut long enough to reach from each float
to the Leyden jars, the balls on the top of
the jars being tapped out to receive the
rod as shown at (22), Fig. 1.
Pieces of stout cardboard
should be bent to cover the
sides and bottom of the
opening between the pieces
(7) and (8), and (3). Next
procure some good quality
sealing-wax which should be
melted and poured into the
moulds, thus formed. This
acts as an insulator for the s
collectors, the wax running
into the #-inch holes in the
ends of the cross-pieces at
(9) as before described hold-
ing the wax in place. It is
well to first reinforce with
stout twine. When cool, the
cardboard should be removed
and, the collectors shifted to
a position on the collector
rods as shown in Fig. 5.

The spark gap rods are
made from $-inch iron rod.
They pass through the floats
and are fitted with a ball on
each end, a large size chisel
handle being fitted to the outer
ball as shown at (26). A secondary spark
gap should now be made by fastening two-
hardwood standards as shown at (23), Iig. 1,
with %-inch rods passing through them,
a #-inch ball on one end of each and a small
handle on the other. These rods should
be connected to thbe outer coatings of the
Leyden jars as shown. Glass doors may
now be fitted in the ends, a frame-work be-
ing made of by 3 inch stock and fitted with
hinges and locks. Also four plates of glass
can be fitted in the front, and four in the
back, and held in place by quarter-round
nailed on each side of the glass as shown at
(27). The best way to drive this machine
is by an electric motor, one rated at 4 horse-
power being required. The position of the
motor in the case is shown at Fig. 2, also
the manner of belting it up to the plates.
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The size of the pulleys 28 and 29 will depend
entirely upon the speed at which the motor
runs. They should be figured large enough
to give the plates a speed of 200 to 250 revo-
lutions per minute when working at full load.

Belt marked (A), Fig. 2, should be 1} inch
wide, (B), (C), (D) and (E) are one-inch
belts, alternately open and crossed, causing
the plates of each pair to run in opposite
directions.

THE COMPLETED STATIC MACHINE

The case may now be given any desired
stain or finish, the iron rods painted black
and the balls gilded, thus giving the machine
a very fine appearance. The machine may
now be started up. As a rule, it will not
generate at once, but may be started by
applying friction. The best method of
doing this is by holding against one plate,
while the machine is running, a stick of
wood covered with leather coated with
amalgam of tin, mercury and zinc. After
the machine is started, if the room be dark-
ened, the points of the collectors on one side
of the machine will be seen to glow .ike
stars, while those on the other side will
appear as brushes. The side showing the
stars is the positive side, the one showing
brushes being negative. If the spark gap
be pulled out now for eight or ten inches, the
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builder will feel well repaid for the time
and money expended. I have found that if
the ball on the positive side of the spark gap
be one-third the size of the one on the nega-
tive side, much better results will be ob-
tained. This machine, when thoroughly
dried out, should give an 18-inch spark
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when the plates arc running at a speed of
250 revolutions per minute.

In closing, I would warn the builder to
be very careful in handling jthis machine
as a very dangerous and even fatal shock
may be obtained from it. The current ob-
tained is small, but the voltage is very high.

Toy Transformer

The old system of using storage or dry
batteries for operating toys and miniature
lights was very troublesome. Dry batteries
are very easily short circnited and thereby
put out of commission at once, and the
majority of storage cells contain acids and
other compounds which are liable to spill
and ruin clothes, carpets and rugs. No
such troubles are experienced with the small
transformer shown. It is designed to be

TOY TRANSFORMER

connected direct to any alternating current
lamp socket and does the work more satis-
factorily than batteries.

The Thordarson transformer shown in the
cut generates ten different secondary po-
tentials, stepping down the 110 volts to ten
different voltages. These voltages may be
used singly or all at one time, or two or more
voltages may be used at the same time.
There is no danger owing to the fact that
the secondary windings are entirely separate
from the primary and are thoroughly in-
sulated. Any inexperienced boy may readily
use the transformer by following the instruc-

tions, becoming familiar with the different
circuits in a few moments.

The transformer will operate all classes
of electrical toys, such as small motors,
electrical trains, bells, buzzers, electric en-
gines, miniature lamps, etc. Another fea-
ture of this field and one that is not generally
known is that all small direct current battery

TO
LAMP SOCKET
ALTERNATING [[CurRENT

AToB= 3Vvolrs
f.o-— BTOCE svoirs . __
£2223] ¢ vop= evurrsg- 3
| DTOE=12votrs !
F--=] ATOCS= 8WLTS !
CTOE= 18VOLTS
BTOD=11voLTS
ATOD=14VoLTS
“3] BTOE=23voLrs |
iA‘ro:=ze.vorrs;

26 voLTs

TEN DIFFERENT VOLTAGES CAN BE OB-
TAINED

apparatus that does not require more than
So watts may be operated with a toy
transformer on an alternating current

without any change in the windings or
connections.
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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

Enclosed and Open Arcs

Question.—I1 have had trouble with my outside
arcs. ‘There are four of them all feeding from the
same circuit. Three of them had the inside globes
broken and would eat up the carbons in two hours
of burning. The one having an enclosing globe
burned normally. What action has air on the
carbons to make them burn so fast?—J. C. G,
Minneapolis, Minn.

Answer —Experiment proves that the
arc of a lamp enclosed in a small globe

which practically excludes the air, burns

the carbon up, leaves no dust, and also
burns the carbon at a slow rate. The
voltage of the enclosed arc should be 70
to 75 volts on A. C. lamps and 75 to 85 volts
on D. C. arcs. Least current three amperes;
maximum, 74 amperes. When the arc be-
gins to burn, the enclosing globe of course
contains air. Thegoxygen in this is soon
combined with carbon and in five minutes
or less the bulb is filled with hot carbon
monoxide (CO) carbon dioxide (COz2)
and nitrogen. The globe of an arc lamp
is not air-tight, consequently a little oxygen
is always inside, just enough to burn the
carbon that would otherwise deposit on' the
glass. In the open arc lamp where the
oxygen can freely reach the carbon, the
latter is consumed at the rate of 13 inches
per hour as against .o5 to .08 inch per
hour in an enclosed lamp.

Winding a 110 volt Shunt Motor

Question.—Will you please tell me what size and
kind of wire to use on the armature and field of a
rro volt shunt-wound dynamo?—E. R_P., Chi-
cago, il

Answer—In winding such a motor double
cotton covered wire is the bestto use. Allow
1200 circular mils cross-section in the wire
for each ampere. This rule is a standard one
in dynamo construction. Other information
than these generalities we cannot give you as
you give us almost no data to work on. To
give full directions for winding a dynamo,
specific data must be given as to dimensions
of machine, voltage and amperage, etc.

Earth Magnetism; Magneto; Condenser

Questions.—(A) What is the value for this place
(Lat. 30° Long. 953°) of the horizontal component
of the earth’s magnetism? (B) What is the voltage
and amperage of a common five-bar telephone
generator? (C) In calculating voltage and amper-
age of a slot armature does the same rule asfor
drum armatures apply? (D) How should I con-
struct a % micro-farad condenser?—]J. E. W,
Brashear, Tex.

Answers.—(A) As given by the United
States Coast and Geodetic Survey the value
of the earth’s horizontal component, H, for
El Paso, Texas, is .277.

(B) The voltage of any magneto generator
depends upon the strength of the magnetic
field, the number of turns of wire on the
armature, the speed, and the relation be-
tween the face of the armature and the pole
pieces. Sixty to 8o volts is the usual E. M.
F. The current is smal..

(C) Yes. See answer to C. F. S., in the
November, 1909, issue.

(D) The capacity of a condenser depends
upon the nearness of the conductors to each
other and upon the area of same. A con-
denser of onc micro-farad contains abbout
3,600 square inches of tin foil. With this
information see page 34 of the May, 1gog,
issue for construction of “The Condenser.”

Rail Exzpansion

Question —Will you explain how street railways
allow for expansion and contraction in their rails
where they use the modern method of welding the
rails together.—]. G. P., Morris, TlL.

Answer.—As street railway rails are now
laid, only the upper flange of the rail is
exposed to the sun’s rays and air currents,
the lower part of the rail being covered by
concrete, brick, and gravel. “For this
reason,” a railway engineer states, ‘the
extremes of temperature to which the rails
are subjected are not nearly so great as in
railroad work. In addition to this the
concrete and earth surrounding the rail
diminish expansion and experience shows
that welded rails are a success.”’
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Bell and Telephone Wiring

Questions.—(A) Kindly tell me how I can ar-
range several bells on two wires so I can ring any
one bell without the others ringing. (B) Of what
use is an induction coil in a telephone? (C) Please
explain the Bell system of operating a four-party
line. (D) How is the inside of a telephone wired ?
—R. A. Z,, Cleveland, Ohio.

Answers.—(A) See ‘“More Doorbell En-
gineering,” in the October, 1gog, issue.
Omit the fifth push button and middle

wire with back contacts to bells.
LiNE Live
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HOW THE INSIDE OF A TELEPHONE IS
WIRED

(B) The resistance of the line-wires of
a telephone circuit is high compared to the
resistance change that a transmitter in this
circuit may produce. But, suppose the
line wires be connected to the secondary
of a coil, while the primary wires be placed
in scries with a local battery and a trans-
mitter. The result will be that a variation
say of one ohm in the transmitter resistance,
will in this local circuit be in a far greater
ratio to its total resistance than this variation
would be to the resistance of the long line
wires. Hence current fluctuations will be
larger by using the induction coil.

(C) The telephones are bridged across
a two wire metallic circuit, while the bell
when the hook is down is connected between
one side of the line and the ground. Central
grounds when ringing a subscriber.

(D) See diagram.
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Winding a 12-slot Armature

Question.—Will you please show diagram for
winding a 12-slot armature?—G. E. H., St. Louis,
Mo.

WINDINGS OF A TWELVE SLOT DRUM

Answer—See diagram with coils num-
bered 1-1/, 2-2’ and so on.

R Single Phase Induction Motor

Questions.—(A) Why is the field of an induction
motor always laminated? (B) How are the latest
types of single phase induction motors wound to
give strong starting torque? (C) Are the starting
coils wound in every slot of the field? (D) Why
are the poles of these motors twisted of line with
the shaft?>—A. L. C., Albany, N. Y.

Answers.—(A) To prevent eddy currents
in the core and consequent loss.

(B) The Wagner single phase induction
motor starts up as a repulsion motor, but
after it has attained speed it operates as a
regular single-phase motor with short-cir-
cuited armature. The armature is provided
with a regular direct-current winding placed
in slots and connected to a commutator.

(C) Special slots are provided in the core
for the starting winding.

(D) Your question is not clear.

Two and One Wire Telephone Circuits; Aerial
Wire

Questions.—(A) Please show me a telephone
circuit with only a transmitter, receiver with a
hook, a push button and two line wires. (B)
Show the same using one line wire and a ground.
(C) What is the best wire for aerialsP—W. S. H.,
Bath, Me.

Answers.—(A) See answer to W. C. V.
in the February, 1909, issue.

(B) See answer to K. Y. in the March,
19og, issue. 14 -

(C) Stranded phosphor bronze wire is
best, but copper wire no smaller than No.
16 B. and S. gauge is next to be preferred.
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20-Watt Dynamo; Battery Operation; Pony
Telephone Receiver

Questions.—(A) With what size wire should the
field of a 20-watt dynamo be wound to give ten
volts and two amperes. (B) Please show how to
connect batteries in series multiple. (C) Explain
how to make a voltmeter and ammeter. (D)
Please give solution for a gravity cell. (E) Why
are the tungsten lamps so saving? (F) Show how
to make a pony telephone receiver—G. D. P,
Ridgeway, Pa.

Answers.—(A) No. 22 B. and S. gauge.

(B) See diagram page 164, July, 1909,
issue.

(C) Refer to page 797, April, 1909, issue.

(D) See Prof. Houston’s ‘Elementary
Electricity” in the October, 1gog, issue.

(E) Tungsten filaments may be brought
to a much higher temperature within the
globe than carbon filaments, as the latter
vaporize slowly at a temperature far below
their fusing point and tend to blacken the
interior of the globe. Though tungsten
melts at a point lower than carbon it can
be operated at a temperature quite up to
this melting point without vaporizing, con-
sequently tungsten filaments, in a lamp, are
“run hotter’” than carbon filaments, and
the higher the temperature the more intense
the light. Tungsten filaments are also
much better conductors than carbon, so
to have, say, the same resistance as a carbon
filament they may be made thinner and
about three times as long, giving more light
per watt consumed. A tungsten lamp takes
only about 1} watts per candle power.

(F) See article on “How the Telephone
Operates” in the July, 1909, issue.

Varying Speed of Shunt Motor; Running
Shunt Motor as a Generator
Questions.—(A) How may the speed of a shunt
motor be reduced? (B) How may a shunt motor
be set up as a generator —E. T. N, Portland, Me.
Answers—(A) In a direct current motor

S=m x 10® x 60 x E, h
PHZ where
S =sgpeed of armature,
m =number of paths through each winding,
P =number of poles,
H-=total number of lines of force] leaving or
entering each pole piece,
Z =number of face conductors on the armature,

From this equation it is evident that S may
be reduced by reducing E at the brushes.
This may be done by placing an adjustable
resistance in series with the armature. The
speed may also be reduced by increasing H.
This may be accomplished by cutting out
resistance in the field rheostat.

(B) Connect the positive lead as a genera-
tor to the positive feed wire, and the nega-
tive lead as a generator to the negative side of
the line, providing a starting-box of proper
capacity in series with the armature. Also
provide a service switch, and protect each
lead by a fuse. The machine will now run
as a motor in the same direction that it did
as a dynamo.

Winding Eight-Slot Drum Armature

Question.—1 have a drum type armature 3} inches
long, 3 inches in diameter, 8 slots 9-16 inch wide
by 5-16 inch deep. How shall I wind it? Com-
mutator has 8 segments, field is bi-polar stunt
wound.—H. A. G., St. Paul, Minn.

Answer.—See answer to T. F., April, 1609,
issue for information as to how to wind an
eight-slot armature. Use 2} ounces of No.
22 wire on the armature, and 10 ounces of
No. 24 wire on the field cores.

Rectifier; Motor Operation

Questions.—(A) How can 1 make a small liquid
rectifier to change 10 volts a. c. to d. ¢.? I am
using a transformer to step down from 110 volts to
10 volts, and wish to get 10 voltsd. c. (B) Why will
not my % horsepower d. c. motor runon a.c.? The
motor is shunt wound. (C) Why does a 12-inch
fan dim the lights in the house when starting up?
They remain that way until the motor is switched
off. I can find no grounds and six ampere fuses
protect the circuit. The transformer is in front
of the house so there ought not to be any voltage
drop.—]J. H. S., Wilkesbarre, Pa.

Answers.—(A) See article on “Changing
Alternating Current to Direct” in August,
19og, issue. In this case use the rectifier
on the rro-volt circuit. It will give you 8o
to go volts d. ¢. Then reduce to 10 volts
by resistance.

(B) Reduce the number of turns in
each field coil and place the fields in sesies
with the armature.

(C) See “Talks With the Judge,” Novem-
ber, 1909, issue. Are your feeders from
the transformer to the house service switch
large enough? Look for a loose connection
or nearly broken wire.

Transformer Winding

Question.—Please give the proper winding for
the right angle core illustrated in the September,
1g0g, issue, so that with 475 volts on the primary,
110 volts may be obtained on the secondary.—
J. E. McC., McCormick, Wash.

Answer.—Leaving the secondary winding
as suggested, provide 2,370 turns of No. 23
double cotton-covered wire on the primary.
Protect the primaries by a one ampere fuse.



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

Use of equivalents—Definitions; Additions to and Improvenients upon Patented Invention;
Comparative Superiority or Inferiority of Infringing Device.

Definitions.—The term ‘“‘equivalent” as
used in the law of patents has two meanings,
one relating to results produced by inventions
and alleged infringements, and the other to
the devices, elements, or ingredients by which
those results are produced. Wherever used in
this article pertaining to infringement, it in-
variably has the latter meaning. For the
purpose of determining the question of in-
fringement, the substantial equivalent of a
thing is regarded as the same as the thing
itself.—Union Paper Bag Mach. Co. vs,
Murphy, 97 U. S. 120.

Mechanical Equivalent.—When in me-
chanics one device does a particular thing
or accomplishes a particular result, every
other device known and used in mechanics
which experienced and skillful workmen
know (without the exercise of the inventive
faculty) will produce the same result or do
the same particular thing, is a known me-
chanical equivalent for the first device,
although the first may never have been de-
tached from its work and the second put in
its place—May vs. Fond du Lac County,
27 Fed. Rep. 69g1.

Chemical Equivalent.—A chemjcal equiva-
lent of a substance is another substance hav-
ing similar properties and producing sub-
stantially the same effect.

As Affected by Nature of Invention.—
Patentees of combinations are undoubtedly
as much entitled to the benefit of equivalents
as are the patentees of all other classes of
inventions.—Boston, etc. St. R. Co. v.
Bemis Car-Box Co., (C. C. A) 8o Fed.
Rep. 287; Bundy Mfg. Co. v. Detroit Times
Register Co. (C. C. A.) 94 Fed. Rep. 524.
It is believed, however, that in reality no case
has gone further than to lay down the cor-
rect proposition that a mere improver of a
known machine cannot invoke the doctrine
of equivalents for the purpose of suppressing
subsequent improvements which are not
mere colorable evasions of his own. The
true rule is that the range of equivalent de-
pends upon the nature, merit and extent of
the invention; Miller v. Eagle Mifg. Co., 151
U. S. 186; a pioneer inventor being entitled
to a broad and liberal range. Morley Sew-

ing Machine Co. v. Lancaster, 129 U. S.
263; and an improver to a more or less re-
stricted range, proportioned according to
the prior state of the art and the advance
which he has made therein, Erie Rubber
Co. v. American Dunlop Tire Co. (C. C. A)),
70 Fed. Rep. 58; Thus, a device is the
equivalent of a device in a pioneer invention
or simple machine when it performs the
same function without varying the principle
of the invention; but in order to be the
equivalent of an element of a combination,
it must not only perform the same function,
but must perform it in substantially the
same way, or as the doctrine is stated in a
number of cases, it must perform the same
function, and have been well known at the
date of the patent as a proper substitute for
the omitted element.—Jensen Can Filling
Mach. Co. v. Norton, (C. C. A)) 67 Fed.
Rep. 236.

Superior Device as Equivalent—A device
may be an equivalent even though it per-
forms more functions than the thing for
which it is substituted, or performs them
better.—Consolidated Fastener Co. vs. Hays,
(C. C. A)) 100 Fed. Rep. 984.

Substitute not Known as Equivalent.—The
use of a substitute is not an infringement un-
less it was known to ordinarily skillful me-
chanics or chemists at the date of the patent
as an equivalent for the thing for which it is
substituted ; but if it was known to others, it
need not have been known to the patentee.
—Detwiler vs. Bosler, 55 Fed. Rep. 660

Additions to and Improvements upon Pat-
ented Invention.—Use of Palented Article
by Improver—A person does not ac-
quire the right to appropriate a patented
invention or the substance thereof without
the consent of the patentee by merely adding
to or improving upon it, even though his
addition or improvement is of itself patent-
able, or has, in fact, been patented.—Kin-
singer-Ison Co. vs. Bradford Belting Co.,
(C. C. A)) 97 Fed. Rep. 502; National Cash
Register Co. vs. American Cash Register
Co. 47 Fed. Rep. 212; Goshen Sweeper Co.
vs. Bissell Carpet Sweeper Co., (C. C. A))
72 Fed. Rep. 67. This rule, however, does
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not permit an improver of a known machine
to hold as an infringer the inventor of a sub-
stantially different improvement.

Use of Patented Improvement by Original
Patentee.—A prior patentee is not entitled
to use a patented improvement of his in-
vention without the consent of the patentee
thereof.—Bowers vs. Pacific Coast Dredg-
ing, etc., Co. 99 Fed. Rep. 745.

Comparative Superiority or Inferiority of
Infringing Device.—In General—The com-
parative utility of two machines or pro-
cesses is mot an absolute test of infringe-
ment; nor does comparative superiority
or inferiority mnecessarily import non-in-
fringement.—Crown Cork, etc.,, Co. vs.
Aluminum Stopper Co., (C. C. A.) 108 Fed.
Rep.845. Hence a device may bean infringe-
ment of a patented invention, even though
on the one hand it is better, simpler.—
National Typographic Co. vs. New York
Typograph Co. 46 Fed. Rep. 114; cheaper,
—Odiorne v. Denney, 3 B. & A. Pat. Cas.
287, 18 Fed. Rep.; No. 10,431; or productive
of better results;—Crown Cork, etc. Co. vs.
Aluminum Stopper Co., (C. C. A.) 108 Fed.
Rep. 845, or on the other hand is inferior
in its structure, usefulness, operation or

results.

A COURSE IN IPRACTICAL ELECTRICITY, in Twelve
Lessons for Home Study. By Joseph G. Branch,

B.S., M. E. Chicago: The Branch Publishing
Company. 190g. Price $10.00 in monthly in-
stallments.

The author of this series of books, com-
posing a most practical course in electricity,
is a well known engineer and electrician, he
having been for years chief engineer for
the city of St. Louis, member of the Examin-
ing Board of Engineers for that city, and
has also held other responsible positions.
In addition to much practical work, he has
also written a number of practical books for
engineers and electricians. In presenting
this Course of Home Study in Electricity,
he is to be congratulated on the delightful
way in which he has treated the subject,
every lesson leading up to the next in regu-
lar order through a system of questions and
answers, which are valuable by reason of
their very suggestiveness.

The complete course of instruction ccm-
prises twelve lessons which are bound up
in six books, being two lessons to each book.
A membership certificate, entitling the
member to ask any questions pertaining
to his lessons for a period of one year from
receipt of his first lesson, forms a part of
the course.

The entire course is written in the fcrm
of questions and answers. Practical ex-
periments are given throughout the coucse,
and full directions also given to the student
so that he can make almost all the apparatus
described, thereby enabling him to perform
the experiments for himself.

There is but little mathematics in the
entire course. The lessons are written in
the simple and clear language which char-
acterizes all of Mr. Branch’s writings, tkere
being little or no superfluous matter, but
every word is made to count. As the course
is intended chiefly as a practical course of
instruction for those who wish to learn
electricity as a trade or profession at the
least expense and in the shortest possible
time, there is but little theory throughout
the course.

The lessons are just long emough to
occupy the short time in the evenings that a
tired workman, or boy, can afford to give
to study. The lessons are so arranged rthat
portions of each lesson may be mastered
in an evening. They may be picked up at
any leisure moment, in the engine room, in
the office or shop, or at any time one has
a few moments to spare.

With this object in view, he has divided
the study of electricity into lessons so ar-
ranged as to cover the entire field of prac-
tical work. In Lessons 1 and 2 he treats
on static and dynamic electricity; inLessons
3 and 4 energy, work and power, together
with types of cells and the electric circuit;
in Lessons 5 and 6 is given the different
forms of magnetism, electrical measure-
ments: and the electrical researches of
Faraday; in Lessons 7 and 8 the dynamo,
together with the mechanical generation
of currents; in Lessons g and 1o prope:ties
of alternating currents, and in Lessons 11
and 12 electric lighting, electric railways,
power stations, central station work, eleetric
wiring, and wiring tables are fully explaiaed.

The chief value of this course of study
lies in the practical way the.subject is
treated, and the clear and simple language
used by the author.



EDITORIAL ANNOUNCEMENTS

It is perhaps a little early to make New
Years promises, but there are some things
in store for the January issue about which
we are sure our readers will be interested
in knowing beforehand.~

The New Year seems to be the generally
accepted time to “start something,” and
there are several good things which we are
saving up for the occasion.

Plans are under way to give in succeed-
ing issues more, if possible, of the “human
interest” side of electrical development,
which of course adds interest to any theme.
But it isn’t the easiest matter in the world
to strike the proper balance between the
proportion of the reading pages which
should be devoted to articles of this character
and the proportion which should be devoted
to the more scientific and practical phases
of the subject. There is the casual news-
stand buyer who may not care to “do
things” with electricity but who is in-

terested in it as a wonderful and mysterious
force. To him the articles along general
lines, intermingled with people and events
will appeal. Again, there is a large class
of readers who would like to see every
number of this magazine crammed with
diagrams showing them how they could
apply electricity to this and that operation
—these are the students and - practical
workers. Still another class looks to the
magazine for descriptions of the newest
electrical devices turned out by the manu-
facturer, that they may apply them in their
business operations or in their homes.
All these must be made satisfied as great
a portion of the time as possible.

As intimated above, however, it has
seemed to us that perhaps the ‘““human
interest” reader hasn’t had quite his share,
and we are going to take care of him.

But this isn’t telling of those things which
are to come in January.

“In the Beginning”

In the year 1850 the firm, Hinds, Ketcham
& Company, which has been out of exis-
tence these many years, did a color printing
business in the very heart of New York
City. In the fall of that year they were
visited by a man who said he represented
Thomas A. Edison and who desired statis-
tics concerning the mumber of gas lights
they used and the cost of operating the same.
The “Wizard of Menlo Park” was even
then no stranger to the public, and people
had heard of his experiments in the making
of light by electric current. Quick to grasp
the significance of these facts and the adver-
tising  possibilities ‘which they presented
Joseph E. Hinds  went to see Mr. Edison
and finally persuaded him to install in their
printing establishment a dynamo-electric
machine, which was done before the close
of the year. Then, one night in December,
electric current was for the first time made
to light a building—an event which marked
an epoch in the world’s history.

Of this historic plant, sadly enough
nothing now remains in its original place.
Parts of the equipment only are in existence
which were saved from the scrap heap-
But, fortunately, Mr. Hinds has realized the
importance of keepiug alive the facts con-
cerning this remarkable plant and the in.
cidents connected with its construction and
early operation. These facts he will pre-
sent to us under the title ““In The Beginning”
which will appear complete in the January
issue of Popular Electricity, together with
reproductions from photographs of the
original apparatus just as it appeared in the
plant. The author says: “Without pre-
tending to possess any technical or practical
knowledge on the subject, my purpose is to
relate in as few and simple words as possible
the story of the establishment of the very
first plant in the world whereby a building
was illuminated for practical purposes by
incandescent electric lamps.” That his nar-
rative is intensely interesting you will see.




Where Electricity Stands in the Practice
of Medicine

We are all interested in those
things which have to do with our
health. Of late years electricity
has been an efficient assistant
to the physician and surgeon and
as such it commands the atten-
tion not only of those following
the profession, but of the lay-
man as well. It is not a cure-
all though, unfortunately, there
have been and are unscrupulous
practitioners who, for personal
gain, attempt to create this belief
in the public mind. On the other hand the
manifold ways in which electrotherapy
may be employed, as an adjunct to_the
customary treatment of disease and a diag-
nostic aid, and the numerous instances in
which it is a specific treatment have given it
a recognized standing in the practice of
medicine.

Dr. Noble M. Eberhart is go-
ing to tell us in a forthcoming
series of articles, the first of
which is to appear in Januery,
just where electricity stands in
the practice of medicine, and he
is going to tell it in a way which
will beinteresting not only to his
brothers in the profession but
to every reader of Popular Elec-
tricity. Everything will be in
“plain English” with numerous
original illustrations. He is well
qualified to write upon the subject, being
Professor of Electrotherapy in the Chicago
College of Medicine and Surgery and a
specialist in this line of work, and from
him we may expect a fair and unbiased
treatment of the subject. The series will em-
body several chapters taking up all the ways
in which electricity is used by the doctor.

An Electrical Laboratory for Twenty-
Five Dollars

Any boy with a capital of twenty-five
dollars (this does not necessarily need to be
all “paid in”’ at once) may possess an elec-
trical laboratory—a place where he may
use “current” to his heart’s content, mystify
his parents, entertain his companions and
gain for himself hours of pleasure and real
profit. How this may be done will be told
in a series of articles in the “Junior Sec-
tion,” beginning in the January issue.

“An Electrical Laboratory for Twenty-
five Dollars” will be the title of the series,
and it will be prepared by a man whose
occupation is teaching boys electricity and
who knows what boys want. He will tell
the junior readers how to go to work with
tools and make a large part of their equip-
ment, many of the devices at a cost of only

a few cents; he will tell how to perform a
great many electrical experiments with
these devices—some of them highly spec-
tacular; he will explain the whys and the
wherefores of the experiments and make
clear the principles of electricity which they
illustrate.

It is not presumed that the series will be
a complete course in electrical experimental
work, but it will serve to start the ycung
worker along the right lines and create a
desire for a still broader knowledge of the
subject. To finally become the possessor
of a real electrical laboratory obtained
largely through the results of one’s own
efforts, will appeal to any live American
boy, and here, boys, is the chance to do thi
very thing.
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A minister in a small ‘town thus addressed’his con-
gregation: *“You don’t love me because you don’t
pay my salary; gou don’t love one another because
there are no weddings, and God doesn’t want you be-
cause nobody dies, Now, brothers. as I have been
appointed chaplain of the Penitentiary, this will be
my last Bunday among you and I shall preach from
the text, ‘I Eo to prepare a place for you,’ after which
the choir will please sing, ‘Meet me there.'"”

. @

A wise old owl lived in an oak;

The more he heard the less he spoke;

The less he spoke the more he heard;

Why aren’t we all more like that bird?
.« @

*It is easy enough to be pleasant
When life goes on like a song,
But the man worth while is the man who can smile
When the telephone rings and he answers it and
says, ‘Hellol’ and the operator says, ‘What num-
ber?’ and he says, ‘The bell rang,” and she says, ‘No
it didn’t.”” . o u

At the lunch stand: Freshman—A dog, please.
Lunch Man—All gone; will have some in a minute.
Freshman (returns after a minute’s wait)—A dog,

ease.
Lunch Man—The wu.rst‘is zet to come,

“Why did Bink’s widow feel so indignant at his
funeral 7’
**The members of his volunteer hose company sent
him a floral fire extinguisher.
.« * »

Little Eleanor’s mother was an American, while her
father was a German. One day, after Eleanor had
been subjected to rather severe disciplinary measures
at the hands of her father, she called her mother into
another room, closed the door slgniﬁcant]y, and said:
‘“Mother, I don’t want to meddle in your business,
but I wlsl}' you’d send that husband of ‘yours back to

Germany.
. * »

Dr. Osler’s jest still recoils upon him. At Oxford
on occasion of his sixty-first birthday, an undergradu-
ate poem ran: c - -

Brothers, 1 am sixty-one,

And my work on earth is done;

Peace should follow after storm,

Reach me down the chloroform.
.« @

A Western newspaper man visited Washington
recently and told the following story on former Repre-
sentative Amos J. Cummings, of New York, who was
once city editor of the S8un. One Saturday night it
was announced that all the saloons were to be closed

next day.
Cummings called his star reporter, Murray.
““Tom,” he sald, **go out tomorrow and find out if

the saloons are selling liquor.”
# It was Thursday when Tom again appeared at the
city desk.

““They were,” he reported.

Cl
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A Western business man walking down Broadway
encountered a friend of, former days. It was evident
that times had dealt harshly with him. His clothes
were frazzled and he bore every visible sign of failure
and dejection. It was evideni from his watery eyes
and red nose that liquor had played no little part in
his undoing. The business man, however, wanted to
be cordial and asked him to have a drink.” When the
other gladly agreed the two stepped into a cafe, and
the business man said to the bartender:

“Two highballs, please.”

‘' The derelict edged to the bar quickly and fn a trem-
ulous but eager voice, said:

‘‘Give me the same."l’

A hen having performed her oviparous duty left the
nest cackling. aving thus Informed the world of
her achievement she returned to the nest a little later
to feast her eyes upon the treasure. Alas, the egg had
disappeared and she was heard to remark: It’s funny
I never can find thlngs‘whfre‘l lay them.

- *

Long George—Here, boy, your dog has bitten me
on_the ankle.

Dog Owner—Well, that’s as high as he could reach.
You wouldn’t expect a little pup like him to bite your
neck, would yer? . 5w

4

**‘Bome adjectives,” said the teacher, ““are made from
nouns, such as dangerous, meaning full of danger; and
hazardous, full of hazard. Can any boy give me
another example?’ = * 3

“Yes, sir,” re?llied the fat boy at the end of the
form, ‘‘pious, full of p}le."‘I N
The editor was dying, sags an exchange, but when
the doctor bent over, placed his ear on his breast and
said: “Poor man! circulation almost gone!" the
dying editor sat up and shouted: ‘‘You’re a liar; we
have the largest circulation in the country.”

* k%

A little boy bustled into a grocery-store one day
with a memorandum his hand.

“Hello, Mr. Smith,” he said. ‘I want thirteen
pounds of coffee at thirty-two cents.”

“Very good,” said the grocer, and he noted down
the sale, and put his clerk 'to packing the coffee.
‘“Anything else, Charlie?”

‘“Yes, enty-seven pourds of sugar at nine cents.”

“The loaf, eh? And what else?”

‘t'S,e'ven and a half pounds of bacon at twenty
cents.

©*That’s the Arrow brand. Go on.”

“Five pounds of tea at ninety cents: eleven and
a half quarts of molasses at eight cents a pint: two
eight pound hams at twenty-one and a qQuarter
cents, and five dozen jars of pickled walnuts at
twenty-four cents a jar.”

N ’I[;?]f clerk bustled about, and the grocer made out
the b

“It's a big order,” he said. “Did your mother
tell you to pay for it, or is it to be charged?”

“‘My mother,” sald the boy, as he ?ocketed the
neat accurate bill, ‘*has nothing to do with this busi-
ness. It is my arithmeticlesson, and I had to get it
done somehow.”
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Below are defined a fow of the most common electrical terms.

Accumulator.—See secondary battery.

Alternating Current.—That form 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 specified
conditions, will deposit .001118 gram of silver per
second when passed through a solution of nitrate 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 broken metallic
circuit; the terminal connected to the carbon Dlate
of a battery.

Armature.~—~That part of a dynamo or motor
which carries the wires that are rotated in the mag-
netic fleld.

Brush.—The collector on & dynamo or motor
which slides over the commutator or collector rings.

Bus Bars.—The heavy copé)er 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 member makes &
buzzing sound instead of ringing a bell. i

Candle Power.—Amount of light given off by
a standard candle. The legal En% sh and standard
American candle is a sperm candle burning two grains
a minute.

Capacity, Electric.—Relative abilit;
ductor or system to retain an electric charge.

Charge.—The quantity of electricity present on
the surface of a body or conductor.

Choking Coil.—Colil 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
todthe armature wires and over which the brushes
slide.

Commutator.—A device on a dynamo shaft for
gathering the current 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 alter-
nating current cfrcuit.

Dielectric.—A non-conductor.

of a con-

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. 5

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.—Potential difference caus-
ing current to flow.

Electrolysis.—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 insulated therefrom., -—

Farad.—Unit of electric capacity. '

Feeder.——A co Der{bleald 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
s wire carrying current,

They are reprinted
from month to month and will be of assistance in understanding the magazine text

Fuse,—A short plece of oconducting material of
low melting point which is Inserted in a circult and
which will melt and oYen the circult when the current
reaches a certain value,

Generator.—A dynamo.

Inductance.—The pro erty of an electric circuit
by virtue of which lines o force are developed around

Insulator.—Any substance impervious to the
Dassage of electricity.

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,
%)ut will not aﬁow the low voltage currgnt of the line
0 escape.

Motor-dynamo.—Motor and dynamo on the
same shaft, for changing alternating current to di-
rect and vice versa, or changing current of high volt-
age and low current strength to current of low voltage
and high current strength and vice versa,

Multiple.—~Term expressing the connection of
se;,\l;eral pieces of electric apparatus in parallel with each
other.

Neutral Wire.—Central wire in a three-wire dis-
tribution system.

Ohm.—The unit of resistance. It is arbitrarily
taken as the resistance of a column of mercu one
8quare millimeter in cross sectional area an 106
centimeters in height.

Parallel Circults.—Two or more conductors
starting at a common point and ending at another
common point. :

Polarization.—The dePrlving of a voltaic cell of
its proper electromotive force

Potential.—Voltage. N

Resistance.—The quality of an electrical condue-
tor by virtue of which it op?oses the passage of an
electric current. The unit of reslstance 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 Batter{fl.—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 f{tself and produce a retarding effect similar
to J.ertia in matter. - -

Scries.~—Arran, 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 fleld 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 which, 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 stea, applied
to a conductor whose reslstance is one o , 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 ane electrical horse
power, .

Watt-hour.—Electrical unit of work. Represents

work done by one watt expended for one hour. ._
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What This White Cross Electric
Vibrator Will Do for YOU—

A few minutes use of the White Cross Electric
Vibrator each day will put you in better health
than you have known for years. Drugs may
relieve but they seldom cure. The ‘White Cross
Vibrator attacks_the cause. ‘When the cause is
removed the disease is gone forever. The White
Cross Electric Vibrator gives you not only Vibra~
tion but Galvanicand Faradic electricity as well.
1t is not only an ELEOTRIC MASSAGE VIBRATOR
but also a_complete electric MEDICAL BATTERY.

HERE IS THE WAY IT ACTS on & few of the
most commen chronic and acute diseases:

Headache—from whatever eause, can ‘be alinost instantly
relieved by the White Cross Yibrator. However, headache is
usually only a symptom of some oiher trouble. Find thecause
and the Vibrator will cure it. v

Catarrh—Clogged nostrils relloved after & few ‘minates
treatment, Dischargo grows gradaally less, Time for complete
care varies only with the foothold which thae dlsesse. has
obtalned, (Common t*cold-in-the-head”’ or ceryza’ can fre-
qacntly be cured in ona treatment). .

Ynsomnia—A short treatment with the Vibeator dnd fn the
Yibration €hair just beforo retiring will tnsure a good night's
gleep even in the most long-standing casce. B .

Indigestion—This common disorder yields resdily to
gibration. DYSPEPSIA, which s only caronig indlgestion, is
more stubborn but & complete cure almoss always results in o
surprisingly short time.

Rheumatism—is causcd Ly congested circulation result-
ingin fnflammation and a deposit of oric acid. Thae worst
cnse of Rheumatism can be {nstantly relieved by the applica-
tion of Vibration and Electricity.

Here aro o fow of the other disenses which are instantly
relleved Ly Vibration and Electricity: Asthms, Neuralgla,
Earache, Weak Eyes, Nervous Debility, Constipation, Heard
Trouble, Weakness, Deainess, Stumach Trouble, Skin Diseases,
Bealp Diseases, Lumbago.

Genuine Swedish Movement

You do not have to go to expensive Specialists
or to o sanitarium fo get the genuine Swedish
Movement. Witha White Cross Vibrator youcan
give yourself the same treatments without cost.

Vibrating Chair

With the White Cross Elec-
{tric Vibrator and a simple
attachment you can transform
§ any chair into a vibrating
chair.

——

Send for the Free Book which
explaing all.

Here’s Health

and Happiness

For All-For YOU!

q(_ Don’t suffer any longer!

Don't try to stand an ache or a pain—ecure - itl

Don’t neglect the little ills—unless they are attended

to, they lead to serious things.

( Even if you have a chronic disease—one thab
hysicians have told you is incurable—DON'T GIVE
7P HOPE! The greatest natural curative force

in the world is NOW AT YOUR COMMAND!

VIBRATION i

It is the source of all life—the cause of all exis-
tence! VIBRATION is the remedy NATURE

meant. It sets your nerves a-tingling—your blood leapinz and
thrilling through your veins and arteries—it removes the CAUSE|

VIBRATION will make you new and whole from head ta foot!
You will feel refreshed and invigorated from the VERY FIRST

TREATMENT!

The White Cross Electric Vibrator

begins where doctors stop! Thousands upon thousands of 2eople
who have been givenup by speclalists s incurable are now woll and
happy through the aid of this maurvelous invention. What the WHITE
CROSS VIBRATOR has done for others 1t will do for YOU. No

matter where you live or what your trouble i8. you owe jtto yourself
.to find out all about this WONDER OF THE 21 CENTURY! Even
{f you are_perfecily well now, you should investigate anyway! You
capnot tell when the dread han of digease will selze upon yowor one
of your loved ones. BE READY! POST VOURSELE! Don’t let
disease getabead of you. Take the first sidp waureelf
FREE TRIAL We will £z3a v\ the WH ITE CROSS
) ELECTRIO® YIHRATOR on absoluie free
triaif We will give you an ectual demonatration of {ts merits without
charglng you one penny. Feel its marveioas power for yourself.
Fegl how it drives out disease. &

This - Valuable: Book Now Sent
T e e FREE

¢
you ahsolutely free forjust yonr £ 7
pame and address. No matter
who yqu are or how wl%“
you are—YOU NEED TH
BOOK 1 1t tells you all
about the human body in
health and disease 80
plainly —s0 clearly—

that anyone can 3
understand. 1t tells LINDSTROM,
you how, with aid of SMITH CO.

the WHITE CROSS
ELECTRIO VIBRATOR
you can cure yourself
Wwithout the aid of drugs and doctors

253 "~ Salie Street
Dept. 1409 CHICAGO

ary
A Without otligatiors on ma,
$

. lease send free, 1.paid, your
Sign the Coupon 3=~ § tb«?«:ﬁ '-";f.{n;\' f.,d"‘iie'.’.séi,v on
and get this free book TODAY! O reatment of disease by Vitrabion
1t will qpen the door to a new ,z{" ond Eloctrleity. Also frearial offer.
worldtoyou. Itpreachesthe &

gospel of health and hope.

S
Thousands have benefited by its g .
teachings—why not you? 5 NAI\IE sisssceseasisastscsensd

LINDSTROM, SMITH C0. &

&>

&
253 ) Y Salle Street f'} ADDRESS. s¥ssepsesestescieserten
Dept. 1409

CHICAGO
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The American Woman’s League

The Most Beneficial Co-operative Movement the World Has Ever Known

T WOULD BE IMPOSSIBLE TO TELL THE READERS OF
I POPULAR ELECTRICITY in this short space, the wonderful story
of THE AMERICAN WOMAN’S LEAGUE—how it was con-
ceived and founded; how its rapid growth has spread from coast to coast and

now numbers tens of thousands of enthusiastic members in all walks of life; of

its great plans and purposes; of the work it is doing now; of the immense prac-
tical services it renders its members, through the working out, in a strictly busi-

ness-like manner, of its central idea- -Co-operation.
= reaion.

G But the full story is told in a booklet "The American Woman’s League,
its Plan and Purpose,” and you have but to fill out and mail the Coupon oppo-
site, or write a postal card, to get this booklet promptly, by return mail,

q Every Woman, whether Mother, Wife or Daughter; every Man, whether Father or Son,
is vitally interested in the construction of the magnificent gateway to greater opportunity for

mtellectual, social and industrial advancement which THF. AMERICAN WOMAN'S
LEAGUE is erecting, in its daily gathering of strength,

¢ The LEAGUE is a rational association of Women (with men as Honorary members)
banded together for mutual benef, protection, education and advancement. It js nota ““secret
society;”’ 1t is mot an insuYance organization; it has no “politics,” nor is it a chanty It
is founded atid dperated on safe, conservative, economically sound, business principles. Its
membership is spread thioughout the entire Unjted States,
€ In every community, town or city where there are stifficient memoers «tom fifteen on up)
beautiful local Club Houses (called Chapter Houses) are erected by the LEAGUE for the

sole use of its members, free of expense, and 4 fund provided for the maintenance of these
<=2 O cXpense,

Club Houses.

q The requirenients 1or membership are simple, and easy of fulfillment—can be met by any-
one in a few days or a week’s time (although a full year is allowed), and once performed,
entitle the member to all the benefits and advanlages of the entire organization FOR LIFE
as a right of membership. THERE ARE NO DUES; THERE IS NONE OF THE
MEMBER'S MONEY REQUIRED- stmply a pleasant service, easy and dignified of

performance.  You will realize this when you get the booklet!

For our Mutual Advantage mention Popular Electriclty when writing to Advertisers.
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Leading Institutions of the League

The Full and Free Use of Which is a Right of Membership for Life

J The Peoples University, with courses of instruc-
tion in every branch of leaming, trades, arts and pro-
fessions, from the most elementary to the highest, that
can be successfully taught by mail. Correspondence
students in many of the branches, reaching a high
degree of proficiency, ure awarded scholarships for
personal atterdance in the Universily, and given
a salary sufficient to maintain them Jor a year, as

a finishing course.

€ The Building Loan & Relief Fund, from
which members may borrow money at a low rate of
interest for home building, and for assistance in tines

of need or distress.

@ The National Woman’s Exchange amplifying
to National scope the best work of Women's Ex-
changes, affording a channel for the sale, at profitable
prices, of articles made by members. In connection
with the courses of the University, it solves for many
women the very problem of existence. It acts as pur-

chasing agent for the LEAGUE'S membership, if
they wish, supplying their needs and wants in every
line, through co-operative principles of buying, at
Jower prices than as individuals they could hope to

secure.

@ The Circulating Libraries of Phonograph rec-
ords and Books, bringing into the homes of members
wherever themails reach, the best of the world's masic
and entertainment, reading and instruction, possible

to secure.

( The Legal Department, fumishing free advice
to members on legal matters of a personal character.

€ The Retreat, proposed to be erected in Univer-
sity City, Missouri, the Capital City of the LEAGUE,
for the care in comfort and happiness of members who
may become destitute. And an Orphanage for the
care and education of minor children of deceased
members, who may be left alone in the world with-
out {riends or means.

q Any woman of the white race is eligible for membership, and as a member, is entitled
to the advantages and use of gi the institutions of the LEAGUE. for life; a man may become
aa Honorary member, entitled to the free use of the various Institutions, barring the Retreat

and Orphanage and Loan and Relief Fund.

(] Send today for the booklet fully explaining how all these leading features of the LEAGUE
plan, and many others of lesser importance, are carried out completely, without the
members having o pay any initiation fees, dues or assessments, either at the begin-

ning or at any other time.

{ The Founder's Chapter of the LEAGUE, entitling the first one hundfed
thousand members to special advantages, is fast filling up—delay may pre-
vent the possibility of YOU becoming a member of the Foundet's
Chapter. Don'’t say “it can't be done” until you have given us the
opportunity to prove to you that it is being done!

3
Address all Communications : ‘i::eé?\"}
THE AMERICAN WOMAN'S LEAGUE e
7036 Delmar Boulevard & é:\‘? '
University City, Saint Louis, Missouri r:°¢
AR
$&59 0

For our Mutual Advantage mention Popujar Electrielty when writing to Adverlisers.
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Annual

Electrical

Show

January
15-29, °10

RESERVE
SPACE
NOwW

150,000 PEOPLE

Attended the ELECTRICAL
SHOW at Chicago Last Year

1 I HIS throng was made up of people

interested in the development of elec-
tcity; 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 jn
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,
115 Dearboin Sfre £k GHICAGO, ILL,

For our

Mutual Advantage mention Popuiar Electricity when writing to Advertisers.
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What are You Going to do all Winter?

This Complete Experimental Outtit for $5.00

- 2l
T

This generator just like cut, rew,
weight 63 lbs., bronze bearings, cut gear-
ing drive, oil cups—nickel fimsh, will
light a 16 candle power lamp at 110
volts. WEIGHT 63 POUNDS.  Test

of 10,000 ohms made before shipment.

This is the Balance of the Qutfit

Six 20 brass binding posts, 3 screw
adjustments, four electro-magnets, 5, "5y
20 and 60 ohms.

1 electric bell—1 push button—1 switch.
| pair motor fields, 40 ohms, laminated poles.
| coil wire— 1 permanent magnet.

1 Laborator Test Socket and 110 wvolt,

16 c. p. lamp. '

1 box Swedish Iron . Filings—! Solenoid
~ | Magnet.
2 Miniature Lamps and Sockets.

FREE COUPON

Qend in this coupon with $5.00 and we will send you with the above outfit FREE
a large pair of Enameled Wire Electro-Magnets, weight 3% pounds. Also a fine pql-a,nzed
relay with platinum pointed contact adjustment screw, with three _wmdmgs of different
values of resistance. Cost $4.00 to manufacture—originally made for elaborate electro-
mechanical devices—such as electric clocks,'dating stamps and stock tickers.

Same motor un-assembled—
every part - furnished —all
mechanical work completed,
all you do is to putit together.
Fields are furnished wound—
brushes, springs, posts, pulley
furnished. Price'$1.00. With

.

This motor complete—A.
0. or D.C. current, 110 volts.
Sold for $3.85 by leading
manufacturers. We bought
only 1700 at auction. Price
$1.75. The armature is un-
wound—we will furnish wire
FREE. Ordered with onfit outfit

$1.25 ' $0.75
WE REFUND MONEY IF YOU ARE NOT SATISFIED

Electrical correspondence department FREE. Get_ information and diagrams as to experiments. Thre'e
months course free. Mark your letter with a cross (X). q

\

WESTERN ELEGTRIG SALVAGE G0, 1224 So.Washienaw e, Cicag, I

Here is a Christmas Present for Your Boy

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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THIS HOME

Va cuum What Every Woman Wants

You want a Vacuum Cleaner you can pick up and use as easily
as a carpet sweeper—a cleaner a child can operate—a cleaner
with no expense for power or upkeep of any kind. You may have

e a n er it. It is here. It is for everyone for everyone can afford it.

No more back breaking sweeping days—No housecleaning times—

no dusting—no drudgery. Just think of it. Cleans carpets, rugs

ONLY and mattings on floor. Makes them look like new. Better than if

taken up and beaten. Raises no dust, hence no dusting required.

You just slide the nozzle of Home Vacuum Cleaner over carpets and

rugs and the terrific air suction takes up every bit of dust, dirt, grit

® and germs. Does what days of sweeping and pounding could never

do. Delighted women are pouring in letters of praise from all over the

. country  Allareenthusiastic—none dissatisfied. Seems too good to be
<» Does the true, doesn’t it? But it is true—every word.

Work of . .
High Priced Cleans, Sweeps, Dusts in one Operation
Mg hi PRICE $6.00. NOT SOLD IN STORES
aemnes THINK—what an insignificant price for such a wonderful invention—how much work and
and worry it will save—of the (ime and strength it will save—how it will prolong the life of car-

pets, rugs and maltings. Don’t pay $25, $50 or $100—just $6.00. No electricity, no at-
lachments, no tuhes or clap traps of any kind. What's $6.00 compared to a home always
clean and neatP—when you can throw away brooms, brushes and dust cloths—uwhen there are
no more carpets and rugs to take up and beat? We can’t tell you here what a_wonderful inven-
tion this is. If you could see it you would buy. Why not anyway? You will he delighted—
charmed. You take no chance, = We guarantce the Home Vacuum Cleaner to he just as repre-
sented or your money back. Don’t hesitate. Send us §6.00 today and have the ‘same conve-
nience for which your neighbors have paid from $25 to $100). Write your letter now.

Active, Enthusiastic Agents Wanted

Agents are making enormous profits, Women excited and eager to buy as soon as they see it.

No trouble to make sales. John Hensen writes:—*Never bandied such a seller. It’sim.

mense. So simrle, so cheap—all buy and it does the work greal,” YOU make money,

You get these big profits.  Think of the meney you can make. Wrile a card now.
Get our liberal proposition. Address

R. ARMSTRONG MFG. €0., 257 Alms Bidg., CINCINNATI, OHIO

Weighs
4-Ibs,

S\

g

omething New For Your Hom

Made of Solld, Smooth Steel Throughout, and F. inished Inside and Qut in Finest Everlast-
Ing Baked White Enamel—-Snow White—with Adjustable Enameled
Steel Shelves, Nickel Plated Hinges and Handle.

Betier Than Wood and Costs No More

No home is complete without a
Hess Sanitary Bathroom Locker. Itis suit-
able for the finest bath room, It is dust,
germ and vermin proof and easily cleaned
with warm water,

Style " A’ Lockeris made to recess into
the wall and projects 1% inches from the
face of wall. It has a beveled plate mirror
16x20 inches and measures 1934x23 4 inches
inside. Below the mirror is an open shelf
1932251 inches, Style “C" is the same size
and finish; made not fo_recess into the
wall, but to be suspended on the wall.

Price of Style ““A”’ $8.00
Price of Style “‘C” 5.00
Without Mirror deduct $1.50
Without Open Shelf deduct $1.00

€] -

where cast of Nisssunt" i) Noat 253 81
tivers on orders for two or more,

e same cabinets with a_different

arrangement inside,. are used in office
buildings, clubs and’ institutions for Toilet Lockers.

Send for Hlustrated Circular Showing Sevepal Sizes

We ave makers of the Hess Stee? Furnace. Iimportant bookiet,
“Modern Furnace Heating'’ Sent Free,

Hess Warming & Ventilating Co. %'2%Jasoma 8ia,

Dust, Germ and Vermin Proof,
T N WY R g

ess Saiary < Locher =5

| . o<

For our Mutual Advantage mention Popular Electricily when writlng to Advertisers,
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“The Lamp That Leads”
WARNER

Flame Arc Lamp

Give the Maximum Service (Light)
— AT THE MINIMUM COST—

The BEST LIGHT
For Advertising
For Store Lighting
For Street Lighting
For Every Purpose.
Cost is measured by
results obtained and in
no other way.

No freaky carbons
used.
Interchangeable.
Fireproof Construc-
tion throughout.
Made for all kinds of
service. A.C.orD.C.
Multiple or Series.

Nothing can equal the
WARNER VERTI-
CAL TYPE FLAME
ARC LAMP as apro-
ducer of artifical light.
Our Slogan, “The most
light for the least
money.”’ Most attract-
ive, throws a powerful
beam of light in all
directions, not a single
ray is wasted. Burns
longest, makes the
most light, costs less
to trim. Only one
carbon used to trim.

FLAMING RC
Write today for catalog and full particulars. Act on the

impulse to investigate. Sign and mail the coupon below ) /

and we will do the rest. o,

. . : <&
Our fourteen years experience making nothing else o

but arc lamps, a modern well equipped factory, &
plenty of capital, all go to guarantee our claims, R
and make us the only Arc Lamp Specialists &

in the field. <O &

The Warner Arc Lamp Co.

Wilton Jet., Iowa

For eur Mutual Advantage mention Popular Electricity w hen writing to Advertisers.
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DOWN BUYS A SOUTHERN
$400 7-Room House and 10 Acres of Land HOME
Or 10-Acres and a 4-Room M‘t‘i%@’ 3 Health, Wealth and Happiness

House for $250 Down DN AT yrent ,ﬁ\"f"‘“ : in an ldeal Glimat
., e

i

10 Acres ylelds
an Income of
$3.00 to
to $5,000 per
year in this
three crop-a-
year country

Homeseekers!

Ono hundred thousand acres located at Yeliow Pin
In Washington county, Alabama, along the Washington & Choctaw Raliroad, only
sixty mlies from the GulfCoas‘,in Alabama’s most productive Area.

A Limited Number of thes - 10 Acr- Tracts with Houses near
Townsites along W. & C.R.R.t be Sold to the Few who Act Quick

10 Acres and T Room House, $400 Down and $400 on Long Time
10 Acres and 4 Boom House, $250 Down and $250 on Long Time

If you are working for a small | in whick to pav_the balance, if you
salary and have saved 8500, here’'s | wish it. (A four room house and
your chance to buy a home of your | 1c-acres, $250 down—8$250 _in"easy
own, with 10 acres of rich land ‘that payments).
will yield an income of $3,000 to Just think what your 10 acres will
$5,000 a year. be worth in a few years!

Doesn’t it sound good to you—to Experience is not necessary. A city
you who havestruggled alongfor years | man can do it. It simply requires
as a dependent, paying rent ~and | a moderate amount of brains and the
saving little? nerve to get started. . :

It’s true—and we can prove it. I's just a few intelligent, wide- f§ Your land. My friend, Mr. Anderson, of this

The Washington and Choctaw | awake people who will wisely “snap- @ Place, is just back from a trip to your land. I
reservation has just been thrown | up”thesetracts. Will youbeoneof them? [ asked him if all was true as adyertised and he
open, after being relinquished by a Besides these near-townsite J said ‘Yes, and 2 blame sight more’.
lumbér company that had cleared | tracts, we have thousands of
out all of the best lumber. They left | acres of $25 and $50 lands which
the soil, however, and you will look a | are now being offered at $17.50
good ways to find soil “that is more | per acre, in any size tracts from
productive. 10 acres up—terms as low as %1

A railroad can’t make money with- | per month; long time.
out a population along its line. The Money-making investors will waste
W. & C. Railroad runs through a | no time in getting possession of these
stretch of several miles with not a | lands. You do not have to move
town. We are going to establish two | upon the land you buy of us, nor
townsites—and we are going to sell | cultivate it.

a limited number of r1o0-acre tracts In a generation Illinois farm lands
bordering on those townsites, pretty | have increased from $1.25 to $250
seven-room houses built on the pro- | per acre—and that is one-crop-a-year
perties—the present price to be q&00 land. Down here we raise |two,
—you can pay all or half—move on- | three and even four crops a year
to the property now and start making | on the same land.

money, or wait a short time till you The investor won’t get rich as
can pay the balance out of your earn- | quickly as the settler—but he will get
Bings. You may have rwo years time | rich just the same,

Maintain a
Special  Winter
Home Here at a
Profit,

Investors!
Read What these Men Say

Charles H. Stockwell, Evansville, Ind.,
after visiting our Alabama lands:

“Your literature in regard to the land and its
products has not been exaggerated. I wassimply
delighted with the climate. My purchase of 280
acres of your land is simply convincing evidence
that I am pleased with™ the country and its
future prospects.

Dr. 8. T. Glasford, Danvers, III.
“Myselfl and my father-in-law want some of

e X

George Rayburn, Greenview, I11.

“You may refer to me as a satisfied customer.
I was down to your lands last week and ‘“‘saw
the goods.”

Frederick D. Tucker, formerly Principal,
School of  Agriculture, Unilversity of
Minnesota:

“I have examined a great deal of land
throughout the South and never have I
been "so completely satisfied with any
tract of land as with the large area
you are now selling. If Horace Greeley
were living to-day, he would say
‘Young Man Go South’.”

Lands Adapted to General Farming, Truck and Fruit Growing, Markets
or Poultry, Live Stock, Bees and Dairying. Sixty miles from the

No Swamps; No Stones; No Irrigation; Sweet Pure Water; the Sume coast; 21 hours from St.

§ mers are cool and pleasant; Winters Mild and Balmy. :([:JE\_liS; 21;;01’10111‘Sil fmén
This District has National Fame as a Health Resort thirouah the 't‘fagf, pee

It’s the only part of the country absolutely free from local diseases on the west and one

It you have a good position in the north during the summer months, on the east. Half

why not maintain a winter home in the south, avoiding the cold winters the land within

—and incidentally raising a crop or two at a profit while away? This 1} miles of a

proposition should appeal particularly to farmers and men with trades railroad.
who do not have much work in the winter.

WRITE TODAY FOR FREE BOOKLET

To settlers we offer Free Transportation of their familles and |
effects, over the W. & C. Railroad, when they move
upon our land.

AGENTS WANTED EVERYWHERE, LIBERAL INDUCEMENTS

Washington & Choctaw Land Co.

6146 Times Building, St. Louis, Mo.

& Choctaw
Land Co.

Send me full informa-
tion about your $17.50
Alabama Lands, partie-
ularly the 10-acre tracts,
near townsites,{with houses.

For our Mutual Advantage mention Popular Eleetricity when writing to Advertiser .
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BUSINESS OPPORTUNITIES

AGENTS MAKE BIG MONEY SELLING OUR
new sign letters for office windows, store fronts and
glass signs. Anyjone can put them on. Write today
for a free sample and full particulars. Metallic Sign
Letter Co., 400 N. Clark St., Chicago, Il

AGENTS WANTED—BIG MONEY! NO EX-
perience \required. . Portraits, bromides, photo, pil-
low tops, 3oc.. Frames at,our factory prices; credit
given. Catalogue and samples free. Dept. ¢-R,
Ritter Art Studio, Van Buren St., Chicago, IIL

AGENTS—MEN AND WOMEN: WE MANU-
facture hosiery which}outwears 3 of the ordinary kind
and is replaced ,free! whenshole appears. Sell from
samples. Good profits. First reply obtains agency
your city. Triﬁlewear Mills, Dept. Z., 724 Girard

Ave., Philadelphia.

O. U. KID! A LAUGHTER AND COIN RAIS-
ing novelty, greatest joke out. Quickest seller ever
was, 200 per cent profit. Sample and particulars, 15¢.
Winslow Mfg. Co., Dept. B., Portland, Me.

FASCINATING ELECTRIC STORE WINDOW
Display, ( Magic.uOptical . Tllusion Box. Makes ar-
ticles appear and disappea r continuously. To Agent
$6 net. Description, how!made, 10 stamps. 147
Erie Co. Bank, Buffalo, N. Y.

AGENTS TO SELL PRACTICAL ELECTRIC-
ITY IN TWELVE LESSONS. Branch method.
Complete course home study, with consultation cer-
tificate. Fifty cents a month. Branch Publishing
Co., Chicago.

AGENTS WANTED IN EVERY COUNTY FOR
our patented Automatic Door Holder; 100 to 200
per cent profit; exclusive territory; sells on_sight,
sample and terms by mail 25c. Crescent Door Holder
Co., Santa Monica, Cal.

MAKE MORE MONEY! THE BOOSTER
Magazine shows you how. Puts you next to an ex-
clusive agency business. Suggests the newest, best
and most profitable Holiday Money Makers on Earth.
The Booster Magazine tells of another business en-
abling you to make $3,000 a year. Chucked full of
juice. November and December issues 1oc. Write
quick. Booster Co., 351 Dearborn St., Chicago.

YOUR NAME ON RUBBER STAMP. 1oc; with
address. 15¢; pad, 12c; dater, 15c. Stamps, Ioc. per
line, postpaid. National Stamp Works, 110 Fifth Ave.,
Chicago. Agents wanted.

MAGIC ELECTRIC ILLUSION BOX. A
Wonderful Electric Store Window Display. Makes
articles appear and disappear continuausly. To
Agents $6 net. Description, how made, ro stamps.
Buffalo Mechanical & Electrical Laboratory, 147
Erie County Bank Building, Buffalo, N. ¥.

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.

RAPID CALCULATION BY “PRODUCTS OR
DIVIDENDS” beats any machine. Get free par-
ticulars and learn the system. G. A. Caristensen,
Civil Engineer, Box. 22-E, San Francisco, Cal.

MONEY MADE METALIZING FLOWERS.
Big demand. Large profits. Easy work. Send 1oc.
for sample or soc. brings full instructions. P. Benson,
Stewartville, Minn.

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.

COINS AND STAMPS

STAMPS, 100 FOREIGN, 10 CENTS; 40 U. S,
1o cents. Two Tasmania pictures, 4 cents. L.
Toupal Co:, 1410 Lowe Ave., Chicago Heights, Ill.

OLD COINS—$5.75 PAID FOR RARE DATE
1853 quarters. $10 for a cent. Keep all money dated
before 1880 and send 10 cents at once far our New
Tilustrated Coin Value Book. Size 4x7. It may mean
your fortune. C. F. Clarke & Co., L. B. 12 Le Roy,
N. Y.

ELECTRIC MATERIALS

AMATEURS—MAKE YOUR OWN SWITCH-
board, very cheaply. Fine imitation marble. Full
instructions 25¢c. A. Benson, Stewartville, Minn.

DON'T RECHARGE OLD DRY BATTERIES.
Save them. Worth roc. each. New use. Demand
unlimited.  Inmstructions zoc. Robensan’s Elettric
Shop, Battle Creek, Mich.

DRY BATTERIES RENEWED—2 TO 3 CENT.
each, last long as mew. Correct scientific method.
Send 24c. for instructions, FAIRMOUNT TELE-
PHONE CO., Leighton’s Corners, N. H.
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FOR SALE

FOR SALE—MOVING PICTURE FILM, 1c.
ft.; machines: $40. H. Davis, Watertown, Wis.

FOR SALE—COMPLETE SET OF CASTIN GS,
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—A LARGE QUANTITY OF NO. 34
single silk magnet wire at $1.50 per pound; any ad-
dress, prepaid; nothing less than § lb. Geo. E.
Glasser, Charlotte, N. Y.

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—j7-IN. RUHMKORFF SPARK-
coils, $15. Wireless Detectors, 75c.  Everything
electrical at wholesale prices. Send stamp for prices.
La Raco Electric Co., Columbus, Ohio.

HELP WANTED

BIG MONEY—START A DYEING, CLEANING
and pressing establishment, splendid profits, unlimited
field. We teach a successful method by mail. = Par-
ticulars free. Ben-Vonde School, Dept..  A-D,
Staunton, Va.

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 25¢c.  This valuable book tells all about
driving and adjusting automobiles; explains all gaso-
line engine troubles; satisfaction guaranteed or money
refunded. George N. Pearson, Bala, Pa., Desk E.

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.

THERE ARE ALWAYS GOOD PAYING POSI-
tions open for competent young men, who have spe-
cial training. We supply special books of instructions
for forty-four good paying positions; they are arranged
especially for home study. Do not buy or enroll for
instructions until you have our list, which will be
sent for the asking. THE TECHNICAL BOOK &
SUPPLY CO., McLeansboro, Ill,

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.

WANTED—1,000 CHAUFFEURS AND RE-
PAIR MEN. Our demand for competent automo-
bile engineers far exceeds the supply; calls for men
of intelligence and mechanical bent, who are capable
of commanding $100.00 to $r50.00 monthly. Resi-
dent courses $15.00 to $50.00. Home correspondence
courses completed by .practical road and shop work
at any of our branches or afiiliated schools, highly
successful. Look This Up. AUTO SCHOOLS OF
AMERICA, 16th St. and Michigan Ave., Chicago.

HELP WANTED

WANTED—RAILWAY MAIL CLERKS—CUS-
tom House Employees. Many examinations every-
where soon. Salary $600 to $1,600 yearly. No
“lay-offs;”” short hours. Annual vacation. Salary
twice monthly. Thousands to be appointed during
1910. Country and city residents equally eligible.
Common education sufficient. Political = influence
unnecessary. To advertise our schools we are pre-
paring candidates free. Write immediately for sched-
lIiIle. Franklin Institute, Dept. M., 5o, Rochester,

. Y.

MISCELLANEOUS

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 s50c. 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. eorge
L. Patterson & Co., Dept. 4, Brooksville, Ky.

PRACTICAL ELECTRICITY IN TWELVE
LESSONS. Branch method. Complete course home
study with consultation certificate. F ifty cents a
month. Highest indorsements. Branch Publishing
Co., Chicago.

FREE—FREE—FREE—TO ADVERTISE THE
celebrated “Hale” high power lenses, we will give one
Gem Camera and Complete Outfit to anyone sending
35¢. to cover packing and mailing. Hale, 16 Argyle
St., Everett, Mass., %ept. E.

MOTION PICTURE MACHINES, FILM VIEWS,
Magic Lanterns, Slides and similar Wonders For
Sale. Catalogue Free. We also Buy Magic Machines,
Films, Slides, etc. Harbach & LCo., 809 Filbert St.,
Philadelphia, Pa.

MEN—MEN—MEN—SEND roc. IN SILVER
and you will receive 4 useful articles. Remember 4
useful articles. Address Earl M. Woodard, 2568
St. Tikhon Ave., Cleveland, Ohio.

“LIGHT, HEAT, MAGNETISM AND ELEC-
TRICITY are all one and the same thing.” If you
want to know what they are, send fifty cents (3oc.)
for a copy of a pamphlet to A. M. Howrand, El Paso,
Texas.

“FOR THE DEN”—PREHISTORIC INDIAN
relics, modern Trappings, Navajo Blankets, Elk
Tusks, Pioneer Crockery, Antique Guns, Pistols,
Swords and Daggers, from all parts of the world. I,
list, 6c. N. Carter, Elkhorn, Wis.

MECHANICAL PROBLEMS SOLVED. IDEAS
developed to their correct mechanical form. Unsuc-
cessful inventions redesigned and improved. Patents
secured. Lists of manufacturers, etc. Industrial
News Bureau, Ithaca, N. Y.

WILL EXCHANGE FOR MOTORCYCLE—
Hand Press, 6x10, type, ruling, etc., for job printing,
$65.00 value, and fuil I. C. S. Electrical Engineering
Textbooks $45.00. value. Address Ralph Anderson,
Busse, Porter, Ind.

MAGIC POCKET TRICK FREE. CATALOG
included. Send 4c. Magic Dept. 17, 270 W. 30th St.,
New. York.
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MISCELLANEOUS

MISCELLANEOUS

-FOUNTAIN PENS—SOLID GOLD POINTS,
$1.50 value for 6oc. Guaranteed. Money refunded
if not satisfactory. E. Theo. Andrew (Jeweler), 1o1
Walnut St., North Vernon, Ind.

A MOVING PICTURE SHOW IN YOUR HOME.
A new and attractive invention. Amusing and in-
teresting to old and young. Twenty different scenes;
see the Horses run, Lovers in a Boat, Chicken Fight,
Grandpa Rocking the Baby, Baseball Players, and
other lifelike subjects. Sold only by the makers.
Sent prepaid for s5oc. G. A. Felsenthal & Co., 219
E. Van Buren St., Chicago, Il

AUTOMOBILES—OWNERS—I AM SAVING
25 per cent'on my fuel; you can do the same. Send
25¢. for recipe. L. M. Brunell, Bellwood, Pa.

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.

100 CARDS PRINTED j50c. POSTPAID ANY-
where. Card Printing Co. 5213 Carpenter St.
Chicago.

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 ro cents. S. H. Parrisﬁ &
Co., 216 Clark St., Chicago.

DOGS, DOGS, DOGS—LOOK HERE! Pointers,
English, Irish and Gordon Setters. St. Bernards,
Newfoundlands, Terriers of all breeds; and, in fact,
if you want a first class dog of any breed, write me.
My experience as a Fancier, Exhibitor and Breeder for
over 30 years enables me to guarantee my patrons
satisfaction in getting good dogs, fair prices and square
dealings. Fred B. Kirby, Woodbury, N. J.

ARE YOU INTERESTED IN THE TELE-

" PHONE BUSINESS? Write for our premijum offer.

Western Telephone Journal, Vinton, Iowa.

JUST OUT. BEST WORK ON THE SUBJECT
ever published. “OperatorsiWireless Telegraph and
Telephone Handbook,”’s by7 Laughter. A storehouse
of up-to-date authentic information. 180 pages.
87 illustrations. Money back if not all we claim for
it. Price $1.00 postpaid. Free for two paid yearly
subscriptions to Popular Electricity. Popular Elec-

tricity Book Department, Monadnock Block, Chicago .

THE REX NAPHTHA WASHER—BEST HAND
power Clothes Cleaner made. Price $12. F. W.
Pattison, Everett, Wash,

BROTHER—ACCIDENTALLY HAVE DIS-
covered root that will cure both tobacco habit and
indigestion. Gladly send particulars. F. F. Stokes,
Mohawk, Fla.

SAVE MAGAZINE MONEY—SEND ME A
list of the magazines you would like, and I will quote
you my prices. Catalog free. J. D. Dietrich, 35
Main St., Middleville, Mich.

BUILD YOUR OWN CARS—WE CAN FUR-
nish you with chassis parts, including engine, axles,
transmission, frame, etc., at attractive prices. Write
us for details. JOHN H. BLACKER & COM-
PANY, Chillicothe, Ohio.

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 Puklishing
Co., Monadnock Block, Chicago.

MOTORS

ELECTRIC MOTORS AND GENERATORS
new and second hand in all sizes; write for quotations;
state size, voltage and current supply required. B.
Olson-Boettger Mfg. Co., St. Paul, Minn.

A MOTOR THAT RUNS EITHER ON BAT-
teries or alternating or direct city lighting currents.
Blue prints furnished showing connections, als> book
explaining electrical terms, the principle of electric
motors and calculations of their power. Price, ship-
ping charges prepaid, $1.85. Independent Electric
Co., 302-3 Andrus Bldg., Minneapolis, Minn.

MOTORS—SINGLE PHASE A. C. 110 V,
how to make miniature out of simple material; plans
and instructions, 25c., silver. Electric Power, New
Carlisle, Ind.

PATENTS AND INVENTIONS

MODELS MADE FOR INVENTORS. LOW
prices. S. H. Merryman, Towson, Md.

LOUIS F. NELL, PATENT ATTORNEY,
Denver, Colorado. Prompt service, charges reason-
able. Inventors’ Instruction Book free; tells how
to protect and secure cash for ideas. Write for it
today.

MASON, FENWICK & LAWRENCE, PATENT
Lawyers. 616 F. Street, Washington, D. C. Estab-
lished 40 years. Best references. Careful work.
Terms moderate. Booklet and advice FREE.

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, Washing-
ton, D. C.

LITTLE INVENTIONS MAY BECOME
great monopolies. The world:is your customer for
improvements. Inventors’ book free. 171 illustra-
tions. W. X. STEVENS, ro4r Va. Ave, S. W,,
Washington, D. C., a capable and reliable Attorney
of 42 years’ practice, obtains strong patents at low
prices.

SOUTHERN STAMPING & MFG. CO., Manu-
facturers of special and patented articles. R. A.,
Nashville, Tenn.

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
cost. Send for full information. Trade-marks regis-
tered.

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.

PATENTS SECURED—INVENTOR’S POCKET
Companion free. Send description for free opinion
as to patentability. W. N. Roach, Jr., Metzerott
Bldg., Washington, D. C.
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PATENTS AND INVENTIONS

TWO BOOKS FREE—SHEPHEDR & CAMP-
bell, Patent Attorneys, 2196 McGill Bldg., Washing-
ton, D. C.; 246 Canal St., New York; Kimball Bldg.,
Boston. Prompt service.

WIRELESS

CARBON WIRELESS DETECTOR SENT PRE-
paid upon receipt of 5oc. Simple, sensitive and strong.
Send stamp for circular. Dept. Q., 357 E. 46th St.,
Chicago.

PICTURES AND POST CARDS

WE WANT ALL YOUR KODAK NEGATIVES
suitable for advertising purposes. Will pay from soc.
to $10 apiece. Send 1oc. silver for full particulars.
Photo Advertising Co., Dept. 12, 4219 Wilcox Ave.,
Chicago.

ASSORTED POST CARDS, 8 FOR r1oc. OR
12 for 15c. Pretty girls, birthday, scenic, Christmas,
etc. Write now B 4 U forget and enclose coin. OWL
CARD CO., Waterville, Conn., Box. 108.

SCHOOLS

$200 TO $600 MONTHLY EASILY MADE FI'l’-
ting eye glasses. Short, easy mail course. Reduced
tuition. Big demand for opticians. Write today for
free “Booklet O.,”” National Optical College, St. Louis.

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
x;)ow.c Washington Civil Service School, Washington,

WE;SUPPLY SPECIAL BOOKS OF INSTRUC-
tions for forty-four good paying positions; do not
buy or enroll for instructions until you have our list
which will be sent for the asking. THE TECHNICAL
BOOK & SUPPLY CO., McLeansboro, Ill.

TELEGRAPHY TAUGHT QUICKLY—R. R.
wire in school. Living expenses earned. Graduates
assisted. Correspondence course if desired. Catalog
free. Dodge’s Institute of Telegraphy, 49th St., Val-
paraiso, Ind. Established 1874.

LEARN WIRELESS TELEGRAPHY, RAIL-
way and Commercial Telegraphy, Official training-
schools for over seventy leading railroads. Author-
ized Institutes of the Wireless Companies. Main
Line and Wireless stations in all our schools. Posi-
tions assured graduates under $150 Guaranty Bond.
Catalogue free. National Telegraph Institute, Cin-
cinnati, O., Philadelphia, Pa. ‘;\'Iemphis, Tenn.,
Davenport, Iowa, Columbia, S. C., Portland, Ore.

TYPEWRITERS

TYPEWRITERS, $3 to $100; BICYCLES, $3
to $30; Phonographs, $2 to $35; Records, 5c.; Sew-
ing Machines, $2 to $12; lists free; agents wanted.
Knight’s, 227 12th St., St. Louis, Mo.

" TYPEWRITER BARGAINS—CALIGRAPHS,
$8; Hammonds, $10; Blickensderfers, $12; Reming-
tons, $15 up; Smith-Premiers, $18 up. All makes
$ to § price. Get illustrated catalogue and bargain
list. Minnesota Typewriter Exchange, 317 Hennepin
Ave., Minneapolis, Minn.

WIRELESS

SOMETHING NEW — OUR LITTLE ARC
LIGHT works on any induction coil secondary.
Just out; a wonder; price 35c. STATIC MA-
CHINES, and plates of all sizes, guaranteed to work
365 days each year, Astounding low prices. Stamp
for catalogue, Hertzian Elec. Co., 3316 Ave. L.,
Brooklyn, N. Y.

WIRELESS EXPERIMENTERS — DETECT-
ors, tuners, condensers, etc.; large assortment of
novelties. Prepare for Christmas before the rush.
Send 2-cent stamp for catalogue and circulars. Ameri-
can Wireless Instrument & Novelty Co., g6 N. Warren
St., New York.

IMPROVED UNIVERSAL WIRELESS DE-
tector, polished mahogany base, nickel-plated mounting,
by mail prepaid one dollar. Send stamp for catalog.
Elyria Wireless Supply Co., Elyria, Ohio.

1000 OHM RECEIVERS $1.75. VERY SENSI-
tive and reliable. Complete long distance receiving
sets with pair receivers (resistance of receivers 2000
obms), $r2.25. Double slide tuning coils, $3.50.
Fixed receiving condensers, 3oc. Send stamp for
circulars. Alden Wireless Co., Campello, Mass.

JUST OUT—BEST WORK ON THE SUBJECT
ever published. “Operators Wireless Telegraph and
Telephone Handbook.” By Laughter. A storehouse
of up-to-date authentic]information. 180 pages. II-
lusrated. Money back if not all we claim for it.
Prite $1.00 postpaid. Free for two paid yearly sub-
scriptions to Popular Electricity. Popular Electricity
Book Department, Monadnock Block, Chicago.

INTERRUPTERS—DOUBLE THE CAPACITY
of your coils with our Electrolytic Interrupter. Large
Iridium Platinum Electrode which does not eat away.
Solution does not rise in tube, nothing to wear out,
always ready, very rapid, continuous interruptions,
can be used on any sized coil without resistance.
Price complete with formula for solution and instruc-
tions for using, $4.00. O. S. Dawson, 156 Wabash
Ave., Chicago, Ill.

MODELS MADE FOR INVENTORS. {LOW
prices. S. H. Merryman, Towson, Md.

NO NEED TO BE WITHOUT MONEY. OUR
new plan gives you a chance to earn lots of money
whether you have only a little spare time or wish to
devote all of your attention to our interest. Don’t
wait, but write at once for our salary proposition.
Popular Electricity Publishing Co.,' Monadnock Block,
Chicago. )

BOYS—BOYS--THIS IS FOR YOU, AND
those who like boys. “The Boy Electrician,” by
Prof. Edwin James Houston. A book fevery:boy;wiil
enjoy and learn something from. 326  pages—10
full page illustrations. Price $1.50—or .free for only
three paid yearly subscribers to Popular Electricity.
Popular Electricity Pub. Co.,"Book Dept.,{Monadnock
Block, Chicago, Ill.

' WHY NOT BE AN ARTIST?

=

Our Graduates are filling High Salaried
Positions. Good artists

EARN $25 TO $100 PER WEEK

and upwards, in easy, fascinating work, Our courses of

Personal Home Instruction by correspondence, are complete, practieal.

Tiwelve lyea.x-xz' s\l:,cuﬁsrul tﬁailhing. Expert instruetors. Supe-

rior equipment. Positlonsreadytor

competer‘xt workers. OuuowNorﬁuleNﬁ
Writeforvaluable Art Book, Free. FirepRO

SCHOOL OF APPLIED ART g 4

(Founded 1899) i E =

B 70 Fine Art Building

BATTLE CREEK, MICHIGAN

Tix Davr &
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’Lh_e Electric Traveling
Utility Outfit

NEVE.R was a more handy and convenient electrical device made for traveling. Consists

of small flat iron with attachment for heating curling irons; a dish holding about 14 pint of
water, with detachable handle and tight fitting lid which can be heated on the inverted flat iron.
All contained in a dainty ooze leather bag—the whole outfit weighing only 3} pounds. Attaches
to any light socket instantly—irons everything except heaviest pieces—heats curling irons with
same current—provides 13 pint dish. The inverted iron becomes a stove for heating its contents.

Price, express paid, $6.50.

Electric Cigar Lighter

' CURRENT heats the center of disc to a white heat, furnishing
continuously the means of lighting cigars and cigarettes, at a cost -
for current of about 3 cents per day. Very handsome in design and
finished in oxidized copper. Much safer and, everything considered,
more economical than other types of cigar lighters. Price, $7.00.
Express prepaid.

The Eleectric Corn

Popper

 —— A.DELIGI—!TFUL a.nd
novel utensil for popping

com in any Toom wired for
& electric light. Requires no flame. Simply put in the com—tum the switch
and electric current heats it to popping. Small rubber-tired wheels enable one to push it back
and forth, even on a polished table, without danger of marring. Price, $4.80. Express prepaid.

Other Electrical Suggestions

Traveling Iron.......ccovenennnn. $3.90 \\ Luminous Radiator........... $16.00
SHhatu@gt Micrror """"""""" j%g \ Water Heater ... _............ 5.00
o et CUP v e eeeeaeaaans : ; . .
Curling Iron Heater............... 3.20 Heating Pad ................ 5.00
Cutling [rOn. -« v e vmeeeeeeeannns 3.85 Coffee Percolator. ............. 10.50 up
Bread Toaster .......- S 3.85 g{hafmg %Sl})l ---------------- éggg up
. 16 lights ... 8.50 | assage Vibrator ............ d
Christmas Tree Outfits { 24 ¢« ...12.50 | Foot Warmer ....ocoeueunnens 5.00

The above sent express prepaid at prices given.

ELECTRIC SHOP

Jackson and Michigan Boulevards
CHICAGO, ILL.

For our Mutual Advantage mention Popular Eleetricity when writing to Advertlsers.
LS
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DO YOU WANT
BETTER LIGHT

Let us show you our new system of
lighting (indirect Illumination) for

Homes, Stores, Hotels

Factories
all places where light is needed.

Imagine a room evenly illuminated, a mellow
radiance from a concealed source flooding it
with a light soothing to the nerves, becoming
to the complexion and yet perfect for reading or
sewing.

Those who experience discomfort after a short
time under a direct light, suffer no unpleasant
effects from an evening’s work under the I-COM-
FORT. Scientists and oculists have long agreed
on the perfection of such a system of lighting
but heretofore the cost of maintaining and in-
stalling has proven prohibitive. The I-COM-
FORT is simple and inexpensive; under a 6o
to 100 Watt Tungsten electric lamp is placed a
glass reflector with spiral and vertical corruga-
tions over pure silver, giving the most perfect
reflecting surface known to science; the light is
thus thrown upon the ceiling and is evenly
distributed throughout the room with wonder-

ful efficiency, artistic effect and eye comfort.
Thousands already in use in residences, offices, hotels,
banks, clubs, art rooms and auditoriums. : .
Endorsed by the leading architects, oculists, and illumi-
naling engineers.
1f your electrical dealer does not handle them address
Department F. A. Write at once for our new booklet with
illustrations of our Installations.

National X-Ray Reflector Co.
247 Jackson Blvd., Chicago, Iil.

furnaces

for the past 7 years, have been
sent to customers in every state
in the Union, freight prepaid,

On Approval

and the money held back till
sixty winter days of actual trial
have proved thatallour claims
fi‘fr superiority have been ful-

fless

Isn’t this worth looking into? Could
we offer such liberal terms if wedidn't
know that the Hess Furnace excels in
service, simplicity, efficiency, economy?

All we ask of you, if you need a fur~
nace, is to investigate—to put your
name on a postal card, mailto us and
ask us for our booklet ‘‘Modern Fur-
nace Heatdng.” This bookletis an au-
thority on furnace heating, and copies
havebeen requested by many colleges,
libraries, etc., for reference in engi-
neering and mechanical courses. It
instructs fully in the principles and
Bracﬁce of furnace heating,and should

e in the hands of every builder and
house owner. It is free on request.

- -
~ In Buying Direct
From Our Factory You Pay Only
One Profit—A Small, Factory Proflit.
Qur prices are not inflated with the usual cost for saleamen, branch
stores, agents’ and dealers’ profits. The factory profit only, satisfies
us, and you will be surprised at how much we can save you,
Speoclal Meating Plan Froeoe Before You Order
Let us have our experts prepare a special plan for heating your buitd-
ing. It will cost you nothing, and put you under no obligation to buy

. Our thirty-six years of experiencein designing heating equip-
ments makes this free plan valuable to you,

Ask us more about it. A postal card today will serve the purpose,

L Hess Warming & Ventilating Co.
812 Tacoma Bid., Chlicago.

‘“Leader’’ Hess
Steel Furnace

Price $49 g

Delivered East of Omaha and
North of Ohio River.
Pipes and Registers Extra

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
definite detailed directions for constructing and using all
“‘wireless” apparatus, installing experimental stations, etc.
lacludes naval station rules, .codes, abbreviations—every-
thing, in fact, a “wireless” man needs to know. Will
eaxable 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 iwl subscriptions 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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Stored Electric. Power

The Electric Storage Battery Co. has-for 21 years main-
tained its leadership as the oldest-largest makerof Storage
Batteries decause it has always been first in qualz"tyiof product.

&
‘:;“ 1

I3

e N
@ of all the Electric Vehicles
\ . £ manufactured use this
! @ | Company’s :

“Bxide” Vehicle Battery

When you buy your Electric Vehicle be sure it is equipped with the
“xide” Battery. It cost the manufacturer more but he sells you the
Vehicle for the same price as though another battery was substituted.

The "ExXide” Battery can be obtained from any of the follow-

ing prominent Electric Vehicle Makers:—-
THE BAKER MOTOR VEHICLE CO. COLUMBIA MOTOR CAR CO.

S. R. BAILEY & CO., Inc. GENERAL VEHICLE CO.

BROC CARRIAGE & WAGON CO. C. P, KIMBALL & CO.
COLUMBUS BUGGY CO. RAUCH & LANG CARRIAGE CO.
CHAMPION WAGON CO. THE WAVERLY CO,

COUPLE GEAR FREIGHT WHEEL CO STUDEBAKER AUTOMOBILE CO.

WOODS MOTOR VEHICLE CO.
Prompt delivery from large stocks in Philadelphia, Boston, Cleveland, Chicago and San Francisco.

Here are the prominent fields for Storage Batteries. The use of The Storage Bat-
tery Company’s product is overwhelming for all these purposes: ' h

Central Lighting and Power Stations. Telephony. . i
Isolated Electric Light Plants. Sparking Batteries for Automobile and
Street and Interurban Rallways. Motor Boats.

Alternating Current Regulation. Sparking Batteries for Stationary Gas
Electric Vehicle Propulsion. and Gasoline Engines.

Vehicle Interior Lighting. Fire Alarm Signals.

Automobile Lighting. Medical and X-Ray Work.

Railway Car Lighting. . Portable Lighting.

Railway Interlocking Switch and Signal. Motor Boat Searchlights.

Wireless Apparatus. Laboratory Work,

Telegraphy. - 8mall Motor Work.

BUY WHAT THE EXPERTS BUY

Send us your name on a postal today for the “EBxide’” Battery Booxlet
New facts about Batteries. Keep up-to-date.

THE FLECTRIC STORAGE BATTERYCO. L

PHILADELPHIA, PA. ;

. New York Boston Chicago St. Louis Cleveland Atlanta San Francisco Taronto

- 660 Distributors throughout the United States. Write for the name of the
Distributor nearest you.

he

The The“ﬁxibe" . T .
“chloride Accumulator”  sattery Tudor Hccumulator

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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Generator Sefs for Electric Light WO[F

The Bates & Edmonds Generator Sets have proven to be the
most efficient for Electric Light Work. Proves up to the most
severe tests-—and in emergency cases where you have to depend
upon its use for lighting purposes has come up lo every require-
ment.  Made In capaclties from 80 to 350 16 candle power lamps,

Our Generator Sets have bhecome extremely popular in Hotels,
Factories, Stores, Country Homes, etc., where it is absolutely
necessary to have Electricity always available.

Where Central Station Current is not to he obtained, or wbere
it is not furnished all the time—The Bates & Edmonds Generator
Sets are an absolute mnecessity.  Write immediately for our prices
on our various kinds of Electric Light Apparatus.

BATES & EDMONDS MOTOR Co0.

Gas Engines LANSING, MICH.

Ice Making and Refrigerating Machineryj

Where Electric Current is available you can have your own ICE PLANT. We
are the originators of Electrical Ice and Refrigerating Machinery, for all purposes.
Hotels, Stores, Buildings, Apartment Houses, etc. Installers of all kinds of Ice
Machinery and Refrigerating Machines in any size up to 50 tons daily capacity.
We want to show you how to make Your own ice with the
Electric Current you have available.
Our years of experience is worth something to you. You can have it free for

. the asking.
1905 Nicholas Street

BAKER ICE MACHINE Co0., OMAHA, NEBR.

Don’t Pump
Water by Hand

Why not enjoy the luxury of running water in every part of the home, for the
kitchen, the bath room, the laundry, the stables,—in short, everywhere you want it? Our
power pumping outfit gives you every convenience that city water could give you.
Just the thing for country residences, factories, offices, hotels, etc.

JARVIS ELECTRIC HOUSE PUMP

is recommended wherever electricity is available. When not used for
pumping THE MOTOR can he used to operate your washing ma-
chine, sewing machine, ice cream freezer, and will perform many other
household duties.

Jarvis’ Pumps are made in various sizes to suit all require-
ments. We sell complete outfits, and will :
gladly advise you regarding the outfit best
adapted to your requiremerts. We have
sold hundreds of pumps, and every one
has given satisfaction.

Jarvis

911 River St. Lansing, Mich.

For ouraMutual Advantage mention Popular Electricity when writing to Advertisers,
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2c a Week Pays Wash Bill} | #=-

"o O
‘,;;N.G/T‘g

Electricity or Water-Power Does the Work

Just a “Twist of the Wrist” Starts or Stops the Machine!

The 1900 Motor Washers are now at work in thousands of homes. They are doing the work for-
merly done by women, at a cost of 2 cents a week for power! Saving thousands upon thousands
of dollars in wash bills. Saving worlds of wash-day troubles. Leaving the women free to do
other work while the machines are doing the washing.

The 1900 Motor Washer

Washes a Tubful in Six Minutes!

:M Handles heavy blankets or dainty laces.
LS8 The outfit consists of the famous 1900 Washer
with either Electric Motor or Water Motor. You
! turn on the power as easily as you turn on the
light, and back and forth goes the tub, washing
¥ the clothes for dear life. And it's all so simple
and easy that overseeing its work is mere
child’s play.

A Self-Working Wrin ger 1900 Electric Motor Washer

. Can be connected with any ardinary
! Free With Every Washer Electric Light Fixture

The motor runs Washer and Wringer. We lgunmntee the perfect working of both. No
extra charge for Wringer. which is one of tho finest made. Write for FE{EE BOOK
and 30 Days’ FREE TRIAL OFFER! Don’t doubt! Don’t say it can’t be done.
|l The free book proves that it can, But we do not ask you to take our word for it.

We offer to send a 1900 Motor Washer on absolute Free Trial for an entire month to
any responsible qer.son: Not a cent of security—nor a promise to buy. Just your
word that you will give it a test. We even agree to pay the freight, and wiil take
-[ it back if it fails to do sll we claim for it. A postal card with your name and address

sont to us today will bring you the book free by return mafl.
1932,}":363}333;}":2?;’ Al correapondence shonld be addrossed to 1900 WASHER CO. M1¢ ylenry
A o nghamton, N. Y. T, 2 Canada, 2] h
. any water tap instantly Co., 355 Yonge St., Toronto, Cm:a :.u XS i Sh-anasisn JTeston
BRANCH HOUSES: We maintain branches at 1947 Broadway, New York City, and 1113 Flatbush Ave., Brooklyn, and in
all principal citles. We also make shipments from our warehouses in Kansas City, San Francisco and Seattle.

STEINER’S FAMILY MOTOR | | The “IMPERIAL”

A Portable Vacuum Cleaning Maching

i i i i combining efficiency, practicability and economy. Can be
Will run any Washing Machine and Wringer, Y e sieatric light socket

do all of your other kitchen work,  One motor
for all purposes—one expense.  Will operate
any of the articles shown in picture for 1ic.
an hour. No experiment—-On the market
over 2 years. Over 1000 in use.

“The Only High-Grade, Efficient Machine on
the Market.” Guaranteed
IT SAVES YOU $90.00 A YEAR | A Dlvidend Payer for Central Stations

H OW? varlt|e- f?l" bogkllet Growlng concerns and responsible partles wanted as agerts.
xplaining ully Exclusive territory given. Sead for Catalogue apd Particulars.
Price $100, Complete

STEINER MFG. €O, ™""lous. o™ EMPIRE VACUUM GOMPANY

112 West 30th Strect. New York

For our Mutual Advantage mention Popular Electricity when writing to Advertiser.
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“GURE YOURSELF
BY ELECTRICITY”

New Book —Illlustrated from Life—
Sent FREE to all who write.

Write to-day for our new Free Book — “Cure Yonrself by
Electricity”—Illlustrated with photos from life. Shows how the
New Home Batteries oure Rheumatism, Neuralgia. Lumbnzo&
Headache, Insomnia, Conatipation and all nerve affections an
dlseases arising from slugglsh circulation; also how they afford
electric baths and beauty massage without cost at home.

THIS
BATTERY|

EXPRESS ;
PREPAID

Every Home Should Have a Home Battery,
Wesend our batteries Prepaid withouta cent in advance (prices $1.9%
&od up) and allow 10 DAYS’ FREE TRIAL. Write for our Boolk.

DETROIT MEDICAL BATTERY CoO,,
1295 Majestioc Blidg., Detroit, Mich.

Deaf Persons
Gan Now Hear

Wonderful Invention Has
Delivered Thousands
from the Handicap
of Deafness.

——
Doa’t think you have to worry along it you
- can’t hear well, Every
o deaf person is at a
hopeless disadvan-
tage,deprived of social
pleasure, barred from
active business. Any
dullness of hearing is
& constant mortifica-
on,
' But now this nﬁisery
Sy I8 unnecessary, Every
%deaf person can hear
as well as ever before
%% gayﬁr simply wearing a

WILSON’S EAR DRUMS

wonderful little device that fits into the ears
wi%hout 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 prerfected by Mr. Geo.
H Wilson, after years of suffering from hopelees
deafness. Jhey enabled him to hear perfectly. And
this miracle has been repeated for 200,000 persons.

Bend today for a book written by Mr. ﬁ"lscn that
tells the whole story—gives hundreds of Jetters from
grateful users. This priceless book is FYREER for your
ftamtlaﬁm a posl:.nl. tJl:lst. nsl§l fm.-A g{ir. Wilson’s book.

will come return mail, ress Wilson Ear
Trum Co., 506 Todd Bldg., Loutsvilie By,

If You Have

RHEUMATISM

Sign and mail this coupon to
MAGIC FOOT DRAFT CO., Dept. 1240F,
Jackson, Mich.

Return mail will bring you a $1 Pair of Maglce Foot
Drafts to try Free. Read below.

Upon receipt of above coupon we will
send you by return mail, prepaid, a regular $1
pair of Magic Foot Drafts, Michigan’s Great
External Cure for Rheumatism of every kind
—chronic or acute—Muscular, Sciatic,
Lumbago, or Gout. No matter where the
pain or how severe. Then, and only after you
have given them a thorough trial and are fully
satisfied with the benefit received, you can send
us One Dollar. If not, you pay nothing. You
decide and we take your word.

¥
FREDERICK DYER, Corresponding Sec’y.

Magic Foot Drafts have been sent on approval to many
hundreds of thousands, and no one paid us a cent untyd
after trying them. Isn’t this evidence that the Drafts are
a remarkably certain cure?
Surely you cannot go on suf-
fering when such a cure will
be sent you to Try Free for
simply mailing the above cou-
pon. They are curing even
old chronics of 30and 40 years
suffering. Will you try them? .
Then just mail the coupon with your full address to Magic
Foot Draft Co,, 1240F Oliver Bldg., Jackson, Mich, Send
no money—only the coupon. Write today.

TRADE MARK

THE NEW DIAMONDS

Our new Rhodesian Diamonds are mined,
cut and polished the same as real dia.
monds, retain the same beautiful hard
brilliancy, and stand all tests of a genulne
diamond.  Burpass the best imitation
stones on the market. Sold loose, or
mounted in solid 14K, gold. Also a large
assortment of genulne dlamonds at
wholesale prices. All goods subject to
examination and approval, backed by an
absolute guarantee to be as represented.
Write at once for beautiful illustrated tree
catalog containing many designs of pre
cious stones and fine watches.

RHODESIAN DIAMOND CcoO,
Dept. A12, 79 Doarborn Street, CHICAGO

For onr Mutua! Advantage mention Popular Eleetricity when writing to Advertisers,
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For

To prove to you that we can raise your salary we give the
evidence below. Photographs of these men are shown in the
order that their experiences are given:

Mr. F. M. Lege. Jr.. of Eagle Pass, Texas, through I, C.S. Train'ng,
has steadily advanced from a poslition in the office of an electric light and
power company to his present position as gemeral manager of a large
company, and has incrcased his salary over $300 a month.

Mr. H. G. Davis. 236 Chestnut Street, Kingston, Pa., advanced through
1.C.S. Training from employment as a miner to district superintendent
in the coal mining department of the D.L. & W.R. R, with his salary

‘increased $200 a month.

Mr. A. K. Harford, 854 534 Street, Oakland, Cal., was engaged as an
engine-room storekeeper. [. C. S. Training has advanced him to super-
intendent of an electric-light plant with a salary increase of $160 a month.

Mr. Ralph M. Snyder, Ft. Wayne. Ind.. a clerk in an express office,
was enabled, through his I. C. S. Training. to enter the architectural field.

He now has an office of his own with commissions this. year amounting
to about $12,000.

Here we have in all four increases in salary amounting to
much more than a thousand dollars a month. On anaverage
of 300 advancements of this kind are reported to us volun-
tarily by students every month. On this basis, it is estimated
that 1. C. S. trained men earn increases in salary amounting
to over $20,000,000 in
one year.

You can get your
share of these increases
if you have the will
power to start. Mark

Box 1102, Scranton, Pa.

tion before which I have marked X.

Please explain, without further obiigation on my
part, how I can qualify for advancemen! in the posi-

our Mutual Adyantage mention Po

and mail the coupon Bookkeeper Telephone Eng.
Stenographer Blec.-Light, Supt.
below and our experts Ad Wrlter Mechanical Eng.

will tell you how we can

Show-Card Writer
Window Trimmer
Commercial Law

Plumb. and Steam
Fitter
Stationary Eng.

adapt I. C. S. Training Tiustrator Civil Engineer
o . Civil Service Building Con.
to your individual needs Chemist Architect’i Drafis.
. Textile-Mill Supt. Archltect
and pocketbook, in your Electrician Structura’ Eng.

own home, in your spare
time and without having

*e e AT EERERRERE R E RS S S S

Electrical Engineer

Mechanical Drafts.

Banking
Mining Engineer

000000000000000000‘»0.0."
International Correspendence 3chools

»
.
.
.
.
.
3
.
.
3
.
3
.
.
*
*
.
.
.
.
3
.
*
3
.
*
*
*

to give up your present Name — -
work. St and N
. an {7 N— e —— p——
Use the coupon now.
o City State
0000000000000000...000000'
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Box Joint Side Cutting Plier, Rubber
Mica Insulation Guaranteed to Stand
2500 Volts with Perfect Safety,

‘We make GOOD Pliers and brand them

€6 +»[??
!Kph Epntl EACH INDIVIDUAL TOOL IS PURPOSEFULLY CORRECT AND THE
BEST THAT MECHANICAL SKILL AND GENIUS, WORKMANSHIP AND MATERIAL CAN PRODUCE.
( = 5 E
Order “RKed Denil” Pliers from your dealer R o OR AN O SUPPLY
SMITH & HEMENWAY CO.
110 Duane Street New York City

“‘Klela’s" New Electrician’s and Inspector’s Tool Beg

oim  This bag is made of Russett leather, with welt
«‘ seams, and is a
veryneatappear-
ing article. It
is provided with
extension straps
across the ends
of the opening,
soasto permil its
being widened
up when addi-
¥ tional room is
y required. Ithas
T L7 three retaining
straps on the flap, and loops under the flap for carrying a saw,
bell hanger’s bit, etc. It is also provided with shoulder strap for
carrying. Made in the following sizes:
. 16-inch 20-inch 24-inch
Price: $3.80 each $4.20 each  $4.60 each, net

| MATHIAS KLEIN & SONS

SEND FOR CIRCULAR STATION U-3, CHICAGO, ILL.

Carry Six Large Strong
Tools in Your Pocket
Comfortably

—not toys, but real
tools—8 inches long.
Tools of hardest steel
and finest temper that
hold their edges and
“stand up’’ under hard
usage,

ULERY Pocket-
Knife Tool-Kit

e Knife,saw,file, chisel
e nife,saw, file, chisel, 6 t
screw-driver, reamer— 2625 C,T‘ON E N $ 20«

Instantly attached and $
- detached,— held abso- 11046‘ 5 G//’,450
lutely rigid to handle. cAlarine and Qf'
Ideal X-mas Cift _ 'be six, in a hand- (&Y 17774 onar>

some leather pocket-
case tale but little more space in your pocket

than a knife alone. The Marine Sensation of 1909-10

- Write at once for information ‘about our

30 Days’ Tl‘la’ new 7 to 8 H. P. Special Heavy

Use the Ulery Pocket Tool Kit 30 days.—then, Il‘(’)ty E’;ﬁit’l.‘e' . %&ﬂ?&s‘ﬁf’ 1};};,1: i]e:f

if yowll part with it, return it at our expense and SoSlEee ke 1 /2 mehes: - 5 blade

we'll refund your motiey. At dealers, or sent g:ggczeetﬁrz ‘cller; extra long bearings

post-paid, $2.25. Write for free pamphlet. lined with J"g very best babbit obtain&

able. A wonder for service, power an

U. J. ULERY C0., 25 Warren St., N. Y. durability. Schebler Carbuettor.
= " The greatest engine ever built for hard work. Find out

= —— — about it- Write today. CAILLE PERFECTION MOTOR €o.,
1315 2nd Ave., Detrolt, Mich,

GOES LIKE SIXTY $
SELLS LIKE SIXTY — S Y
SELLS for SIXTY

The Barnes Variable
Speed Alternating
and Direct Current
otor i
1-12 and 1-8 H.P.
The only high speed,
single phase, alternating
motor that absolutely

will not heat, Respon-
sible agents wanted,

Barnes Mfg. Co.

Susquehanna, Pa,

Crecam Seps-

1 to 25 Horse Power
Ask for Catalog—

GILSON MFG. CO._f%] Park St. Port Washington, Wis.

AGENTS PORTRAITS 3B¢, FRAMES (8¢

Bheet Pictures 1e, Btereoscopes 25c,
Views 1c. 30 Days’ Credit. Samples and Catalog free
CONSOLIDATED PORTRAIT, Dept. 1409, 1027 W. Adams St.. Chicago

For our Mutual Advantage; mention Popular Electricity when writing to Advertisers,
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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 Volumes—Bound in Half Morocco—2,896 Pages 7x10 inches—printed on special paper in large,
clear type—2,000 full page plates, diagrams, formulas, etc.

Wiitten by thirty expert Electrical Engineers, the biggest men in the profession. It is a working guide for the student or practical
electrician, or a ready reference work for the expert.

Examine These Books 5 Days at Our Expense

So confident are we that the books ate just what you want, that we will send them to you by prepaid express—you Leep the
books 5 days—examine them caretully, test them, apply them 1o your every-day wotk  lf satisfied that the books are the most
E X complete and c hensive work ever published on electricity, keep them, send $2.00 within five days and 2 00 a month
P. E until you have paid $18.80, the special introductory price—the regular hist price is $36.00. 1f not cuited to your needs,
1209 Q\ notify us. We will send for them at our expensc. Fill in and mail the coupon today—the books will be sent you at once.

L IMPORTANT SUBJECTS TREATED IN DETAIL

Please send
me Cyclopedia O Electric Wiring—Electric Telegraph—Wireless Telegraphy—Telautograph—Theory, Calculation, Design and
of Applied Elec- ) Construction of Generators and Motors—Types of Dynamos and Motors—Elevators—Direct Current Motors
g‘“‘." f for af"."’a A\ —Direct-Driven Machine Shop Tools—Electric Lighting—Electric Railways—Alternating Current Motors
ﬁ?: r;els:x_rtx:;n' for Q\ —Single Phase Electric Railway—Management of Dynamos and Motors—Power Stations—Central
one year. 1 will send Q Station Engineering—Storage Batteriet—Power Transmission—Alternating Current Machizery—
§2 within five days and $2 Telephony— Automatic Telephone—Wireless Telephony—Telegraphone, etc.

2 month until 1 have paid
$18.80; otherwise 1 will
notify you and hold the books

subject to your order. Title not Special Offer If You Mark and Mail Coupon Promptly
to pass until fully paid.

For a short time we will include, as_a monthly supplement, absolutely free of charge for
AZINE

one year, the TECHNICAL WORLD MAG his is a regular $
monthly, full of Twentieth Century Scientific facts, written in popular form. Also
Asorass ins the latest di ions on timely topics in invention, discovery, industry, etc.

OCCUPATION.....~ A svesessessnsassensasses . AMERICAN SCHOOL OF CORRESPONDENCE
CHICAGO, U. S. A,

EMPLOYER ..

For our MutuallAdvantage mention Popular Electricity when writing to Advertisers.



POPULAR ELECTRICITY

ELECTRICAL TOYS For BOYS

SOME CHRISTMAS | Scientific ELECTRICAL Novelties EVERY boy in the country can easily own 2 railroad.
SUGGESTIONS {

Practical, Complete, Dursble, Harmless 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. 5

Catalog B, fully illustrated, quoting low prices—SENT FRuE.

THE CARLISLE & FINCH co.

264 E. Clinton Ave., Cincinnati, Ohio
Largest Manufocturers Elecirical N ovelties in the World,

$4 50 EACH Electric Toy; for ali—(iood BoyT

FREE WITIHL EVERY ORDER recefved direet from this adv,
only. 2 YARDS JAPANESE FIRE WIRE. Special for

. ..{] Holidays. Send us your ORDERS direet from this adv. Don’t Walit
$3.00 per pair

for Xmas Rush, WE ARE LEADERS,
The Lowest Priced
High Grade 'Phone
Made.

We absolutely guarantee
these "phones to be mechani-

cally and electrically per- ‘
fect, and to work as long a
distance as any battery [
’phone made.
Instruments are equipped with push button and J
bell for signaling. Plerfec'tiog E!ecm'st: I[anines, lFinest Made, Specialsi.i....ﬂ.gg
g : : iectric Engine, Style F, with earing, very powerful .. .. 1.85
Distance Phones wc!rk depends upon size of v;"‘e Wonder Dynamos, 4,6, 8 or wg volts.. ... y p .......... 3451
and number of batteries used. Good for 500 eet Midget Dynamo, Motor 4, 6, 8, 10 volts. .. .. 11360
on 2 Dry Cells per instrument. Eg“r' Mrtg’t'fmt 1-f I:]osl Paid-l- R 2-;2
. emical Qutfits, for Oxygen, Chlorine, Post Paj 006000000 _p
C. O. D. orders accepted if one-half of amount Electrical Belts, far Men gnr Women,  Post Paid. .. . 3.65
accompanies order. Home Medical Batteries (Special to Introduce) ... 2.80
A g . a. g b o Electro Static Machine (Makes 3 in, spark) Very Interesting.. 3.75
thppmg weight per pair is § lbs. lv;gnn‘shedTP'arts fgrs7ts Wuttl\Dynamo, or 11-6 H.P. i\jlotor.. g.gs
’ g ireiess Telegraph Sefs, works 14 to 3 mi es, Special...... 11.50
If more _than two phones- are required on a Burning Wire per oz, Very Interesting. Post Paid..... 1.05
system advise us of your requirements. Vest Pocket Search Lights to close out 100 sp. price,P.P. .50
SPECIAL NOTICE—Send in your Xmas orders at once from this
EMP]RE ELECTR]C WORKS fist, also see Novemberadd for others. Rush orders quick- Catalogs
and Samples, Burning Wire 4c.  Articles not marked must go by
. €xXpress.
1174, Bridgeport, Ct. MYER'S ELECTRIC HOUSE, socsssr Evansrille, Wise.

This Electric Clock will
run two years without
stopping.

Runs from one to two years on
2 cells: cost 40c to b0c for re-

newal; 80 simple that it needs
norepairs; it is operated by an N

Wire, Goils and Cordage

NORWAY IRON WIRE for
cores. COTTON, SILKard EN<
§ AMELED MAGNET WIRE,
heavy and fine sizes for pri=
mary or ‘secondary windings,
receiver cofls or coils of any
kind.

ti ight which means <

:.g::;;r;:;c v’;‘glecheapesbtelect!'io COILS \Yound to your specifications.

clock now on the market. _Fin- BELL WIRE and ELECTRICAL CORDS for
ish;;d in g‘olqreln oak orbg)lrah every purpose,

V. 16 autl-
ﬂi‘.“’ﬁﬁ'&insnon‘ﬁ; 2¢ inches The ahove furnished at lowest prices in small
high, 20kineht\s' wi(lle‘ t12-ir(11ceh quantities for wireless telegraph or experimen=
dial. Ask your jeweler to order Ses P -
i ytl)&:x one or write us for prices. }:::tgggps(:sog, or in large quantities for manu
For Buffets, Hotels, Offices, Colleges, Efc. Write for prices to Dept. E.

Ask for our catalogs and prices

THE IMPERIAL ELECTRIC CLOCK (o, BELDEN MANUFACTURING COMPANY

GRANITE CITY, ILLINOIS 194 Michigan Street - - CHICAGO, ILL.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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HE most wonderful and fascinating scientific study of the age.
Fvexy Boy, Girl and Grown-up should know aboutit. The new
VOLTAMP ELECTRICAL PRODUCTS"—our 112 PAGE
CATALOG now ready, the most complete and interesting book ever
{ssued, is full of il'ustrations and descriptions of the latest VOLTAMP
Iilectrical Noveltiess—Motors, Dynamos, Toys, Machine Models, Tele-
graph and *'WIRELESS" Instruments, Ruhmkorff Coils, Spark Coils,
Geissler Tubes, Switches, Meters, l.amps, Flashlights, Transformers,
Tools, etc. The greatestline of o Electric Iways ever
shown. Anything Electrical for Anybody. ideal Christmas Gifts.
Prices consistently low.

Send for this Catalog—sc fn stamps
or cotn (no postals answered) which |
will be refunded on first order of s0¢ &
or over.

VOLTAMP ELECTRIC MFG. CO.i

Park Bldg., BALTIMORE, MD.

Your wants for Electrical Novelties

will be satisfied by us at lowest cost and most satisfactorliy—a
trial will convince. Avold the rush—order for the Holldays now.

New $r.25 Flashlight with - C.
P. Tungsten lamp, 1500 flasnes,
stpaid, 75c; with extra batiery

for complete list of:

Electric Flashlights.. .. ccooeeciieccssoracicoee ..33c and up
“ Scarf Pins.. ..88¢c ¢
' Engines..
Minlature .Lamps....
“* Tungsten La
8 Light 110 V. X-mas T
Cigar Lighters. o
~ Medical CollS......coieeue-ceenn
Electric Street d Track.. .00
DEALERS—Write for our favorable terms and big discounts on cuan-
tity order.

:
ELECTRIC NOVELTY CO.
Manufacturers and Tmporters. 246 Third Avenue, PITTSBURG, PA.

The
Dry Battery
for Wireless Tele-
phone and Tele-
graph, experimental and
research work, has proven
itself to be the best dry
battery you can possibly
purchase  because of its
high electro-motive force
as well as its great efficiency—both of these

!:eatures being necessary when battery current
is required to produce satisfactory results.

The Known Quality

of the 1goo dry cells also recommends its use for
automobiles, motor boats and all applications of gas
engine ignition.

Write today for our catalog and circula?
which gives full information and particulars.

The Nungesser Electric Battery Co.
CLEVELAND, OHIO

General Sales Office:—128 West Jackson Blvd.,, CHICAGO

It’'s Powerful!

=
¢ The Gem battery motor is the most

powerful battery motor, upon the mar-
ket, selling at such a low price. Just
the kind you would enjoy having. The
motor is fitted with adjustable brusaes
and connections independent of the bese.
¢ These and the exceptionally large field
coil are features rarely found on suca a
low priced machine.

Price only, 75 cents

By mall, 18¢ extra

TREMBLY ELECTRIC CO.
Box 607 CENTERVILLE, IOWA

80th St. and East End Ave.

QUALITY INSURANCE

Shrewd manufacturers do not jeopardize their trade by shipping half-developed
goods. Careful purchasers buy subject to specifications and tests.

We are the medium for satisfactory dealings. e make all manner of electrical
and photometrical tests and furnish you with exact and dependable data.

Electrical Testing Laboratories

Means the elimination
of faults in your Prod-

uct by RIGID TESTS

NEW YORK, N. Y.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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JPEDIA

1.0 oI of A
AUTOMOBELE AUTOMOBEE. AUTOMOBEEE AU
DGINRERRG ENGINFERE: ENGINFERMG PYGI

For Owners, Dealers, Builders

e Salesmen and Chauffeurs

THERMODYNAMICS
MECHANISM

R

Cyclopedia of

Automobile

———
AMERICAN
- :SCHOOL

diagrams, sections, etc.
dexed and bound in half morocco.

maintenance and operation.
tion on repairing. Written by experts,

Examine the Books at Qur Expense

We will send you a complete set by prepaid express upon receipt
Keep them five days—give them a thorough and careful
books advise us and we
If you keep the boc ks send
us $2.00 in_five days and $2.00 a month until special introductory

of coupon.
examinalion.

< If you do net wish to keep
will have them returned at our expense.

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 Oﬂin? Systems — Ignition Systems —
Spark Coils — Buying a Motor Car — Gasaline, Electric and Steam Cars—
Tires—Puncture—A ies— Driving — Motorcycles — Gas and Oil En-
gines—Fuels—Care of Gas Enghes——Efectridty—Stonge Batteries—Direct
Current Motors — Mercury Vapor Converter — Primary Batteries — Steam
Engines and Boilers—Valve Gears—Indicators, eic.

Engineering

Four big volumes— 1,700 pages—1,500
illustrations—full page plates—halftones—
Thoroughly in-
Pre-
Beigca o sents the most complete information on
=4 the automobile industry —its history and
== development from the time of its invention

up to its present state. Describes all makes
of machines—mechanisms, care of auto, art of driving—
a practical guide for information regarding construction,
Contains complete instruc-

Order promptly and we will inelude FREE. for one year, as a
HNICAL WORLD MAGA
E, a regular $1.50 monthly, full of interesting scientific topics

Eonthly supplement, the TEC

written in popular form,

FREE OFFER COUPON

American School of Correspondence,
Chicago, U. S. A,

Ploase send set QOyclopedia of Automobile Engineering for
Year.
I will send $2.00 within 6 days and $2.00 re~ month until I'huve
; otherwise I will natify you and hold the books

6 days’ free examination; also Technical Warld for 1

paid $12.80; 1 h
subject to your order. Title not to pass until fully paid.

Pop. Electricity, 12.°09

Wordy Horn Blower
$2 Twoo?)lg’llars 2

Fits

e R |
Located . : Operated by
Under Floor Foot

Throw away the rubber bulb and attach a
Wordy Horn Blower. Increases volume of
sound 300 per cent. Lasts a lifetime.

We Guarantee It For 5 Years

No trouble to place on car. Anyone can
o it.

Send for free, illustrated catalog, and learn
all about this wonderful invention.

Sold by auto-supply dealers, or sent, pre-
paid, on receipt of two dollars. Satisfaction
guaranteed or money refunded.

Wordingham Auto Supply Company

Dept. F, 803 Grand Ave., Milwaukee, Wis.
k .

GETS YOU
90c 35 HN2Y 50c

This Unequaled Set of Books

PRACTICAL ELECTRICITY

in Twelve Lessons—Branch Method

Six monthly volumes, profusely illus-
trated with diagrams, circuits and work-
ing drawings.

HIGHEST ENDORSEMENTS
A cpmglete 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 $10.00.
For a limited time, to introduce it to readers of
POPULAR ELECTRICITY, we offer it for only
$6.50—50c down and $1.00 a month for the balance.
We will send you the first two lessons upon receipt
of order and include with sune a consultation
certificate, entitling you to the advice and assist-
ance of electrical experts on all questions arising in
this Course of Study.

this liberal, special offer is limited,
Remember, S0 act promptly. You do not
want to miss this great chance.

Brancu Pus. Co., 46 Van Buren St., Chicago.
Enclosed find 50c. Please send me PRACTICAL ELECTRIC-
ITY, in Tweive Lessons, Branch Method—six volumes with
consultation cenificate as per special offer in POPULAR ELEC-
TRICITY. [ promise to pay the balance, $6.00, monthly on
receipt of lessons, at $1 per month, title not to pass till paid in full,

State

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




- POPULAR ELECTRICITY

" Overtime

Work and its Cost

- Suppose the department that is rushed is Iocated in a
*-+ % distant part of the factory from the Engine Room. Did
" you ever figure up what it costs you to run all the idle
.*." . shafting, belts, pulleys, etc., between the two places? [t amounts
+"." “to almost as much as.to run your plant at its full capacity.
2: 0 Then it's the same thing during dull seasons when all your machines

A o) ey B et i .Ut are not working.

TR S @ o It is actually costing you enough for wasted transmission to

Equip Your Machines with Fort Wayne Motors

Not only will they decrease your cost of operation nearly 50%, but they will increase the quality and guantity
of the machinists’” work. _—

This much, of course, can be said in general of almost any motors on the market and after you
have concluded to install direct drives to your machines you must decide on what kind.

If you are particular you better find out about the many superior points of Fort
Wayne motors.  We have a bulletin “Motor Drives” that will supply you with
this information and shows some of the many uses to which they can be put.

Send for it today and get posted on the subject.

Fort Wayne Electric Works
1404 Broadway
Fort Wayne, Indiana

A Bargain

€ This cell gives better service and costs less
than any other in its class.

€ Contractors and those doing experimental

A b'

foms o ey sty 4% work say the Globe cell gives satisfaction
ind v for open circul L |

o e e i and saves money.

10 samy cragy ‘"

T (] Adapted to any class of open circuit wor
MTionAL carBON €04 b J P k

CLEVEL AND, O like bells, signals, and wireless telegraph
recelvers.

No extra charge for Fahne- o
stock connections. $1.62 will buy twelve Globe cells

NATIONAL CARBON COMPANY, CLEVELAND, OHIO

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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NOTE SPECIAL SALE OF
VIBRATORS
s, THE

AMERICAN
VIBRATOR

€ The American Vibra-
) tor enjoys an International
$ 00 reputation for the highest
3512 efficiency, and most sub-
stantial construction of
any vibrator on the mar-
ket today, yet we sell it
at the uniform nominal
price of only $35.00.
q It is the only vibrator having seven differ-
ent speeds rotary motion, and is guaranteed
for the period of one year against any elec-
trical or mechanical defects.

Special Christmas Offer_

¢ For the next 30 days, and in order to
reach the many persons who want a first-
class instrument and do not feel that they
can afford to pay our regular price, we will
accept their order for one of our complete
outfits on receipt of $22.50, when accom-
panied by this advertisement.

Q This offer will not appear again, and in
order to avail yourself of this special price,
it will be necessary to send your order in
immediately, giving the voltage, and kind of
current on which it is to be used, and if
alternating current, state the number of
cycles. This information can be obtained
from your local lighting company.

€] The Vibrator will be shipped subject to
approval, and may be returned if not thor-
oughly satisfactory.

€ Get your order in early.
SOUTHERN ILLIN0IS ELECTRIC Co.

508 Missouri Ave.,
East Saint Louis, [llinois

BEWARE OF IMITATIONS

OF THE FASTENERS
MEN SWEAR BY, NOT AT
—— —

To be sure you are getting the genuine

WASHBURNE rvie: FASTENERS

(The Fastener with a Bulldog Grip)

i 1 MR || look carefully for name
| “Washburne”
| stamped on every
) fastener. It is your
| protection against a poor
infringement, the
perpetrators of which are
being prosecuted.
9 The genuine Wash-
burne Fasteners are
** Little But Never
Let Go.””
There is Comftort
for Men in their use.
They are the greatest
little utilities ever invent-
ed for men’s dress, and
are applicd to

Key Chaln and Ring, - - - - - « 25¢

Scarf Holder, - = = = = = = =-10c¢
Bachelor Button, = = - =« = - - = 10c
Cuff Holders, - = = = = = = = «20c¢
Drawers Supporters, - - - - - = = 20¢

Catalogue Free. Sold Everywhere. Sent Prepaid.
Look for the Name Washburne.

AMERICAN RING COMPANY

Dept. 5, Waterbury, Conn,

Wool Trousers for Fall $ Q22

MADE TO YOUR MEASURE
. NEWEST STYLE

Our master cutters and tailors
- will put into these trousers all the
skill and workmanship that have made us
famous. Made exactly to your measure, in
new Fall style by experts; they are far supe=
Tior to anything your local tailor can produce
at twice the price. No extra charge for cuffs
or belt straps or any of the newest wrinkles.
Why wear ready-made, ill-fitting
garments when you can wear the
best for less money?

DON'T PAY UNTIL YOU,
HAVE THE TROUSERS

Don’t pay us a cent until you
have the trousers and are per-
fectly satisfied in every respect.
No matter where you live, we
can serve you, as we prepay ex-
press everywhere and have cuse
tomers from Main to California.
We take the risk.
FREE Just write us today—
we will send you free a
dozen samples of goods to choose
from, our New Fashion Plates and self-
measurement guide. Select the
goods you want from this elegant
assortment of new wools and send
us your measure and order. Don’t
gend any money. We will then make
{ J up the trousers and send them to you.
Express Charges Prepaid Anywhere
When they arrive, inspect them carefully, invite your
friends to look at them, and if pleased, pay only $3.50.
Unless these goods were far superior to an thing ever
shown, we would not dare make this offer. rite today
for free samples and fashion plate. Address

GRAND PANTS COMPANY
12th and Walnut St. Dept. AA. Kansas City, Mo, °

| el o ek g el 1 B i i) A IR B
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Send for Catalog

QOur Toys are covered by Patents
granted and Pending.

This is another

H.-K. Electric
Toy Engine

Style H

Retails for $1.50

We make seven styles

of Engines, also Aerial

Swings, Merr y-Go-

Rounds, Ferris Wheels; etc.

The H.-K. Electric Toy Gompany

INDIANAPOLIS, IND.

Boys and Girls, th’s Real
ELECTRIC MOTOR

is yours for half a dollar |

You can have no end of fun with
this genuine electric motor. Runs
justlike a big one. Would cost at
1east a dollar at any toy store. Well g%
made, lasts forever. Ordipary tele- {8
phone battery runs it. Wil drive |
toy machinery of any kind. Makes {§

SAVE MONEY!
GET SECURITY!

H Uw 1
By Installing A

Holtzer Watchman’s Clock

2,000 revolutions a minute, Five @&
times as big as the picture. Send

/ us half adollar (10c extra for post- 2
/ age) and we'll send it by return

= mail. It unsatisfactory we refund %

i your money. 3
Let us send you free our book for Boys and Girls

¢ ELECTRICAL FUN-MAKERS "'

3  Absolutely FREE. A book every fun-loving boy and girl
8 should have. Telis about all kinds of things that run by elec-
[ tricity. Some of them you can make yourself. We sell all kinds
B of electrical novelties boys and girls want at manufaeturer’s prices t
B —about half what toy stores charge. Just write your name 0on a

A postal card, with your address, and say "“send the book.” Do it |
today. Address

) Commercial Electric Co.,

Dept. 108  Kewanee, IlL

AT FACTORY

Price

$12.00

SAVE ROOM

Most convenlent and practical low-priced
TypewriterStand on the markes. Made
o of selected Oak, fine golden finish,
sl 44in. long, 24 in. wide; Pedestal
30in. high; 3 drawers and exten-
sion siide; Paper Cabinet with
shelves 14x8x1% in.; Cabinet has ‘
roll curtuin frontand copy holder.
Order from dealer if he has it or
will ges it; otherwise from us. Do
not accept a substitute; no other

We also make
ol

Qualiy TypewriterStand is**just as good.”

— X Ask Jor Catalog by Number Only.

s S 19— Office Desks, Chaire, Files, Book Cases, etc.
NO. 419 —MissionFurn.Rockers,Davenporta,Couches,Setteer. 1

E. . STAFFORD MFG. 00., 242 Adams 8t., Chicago, IIL

Many a watchman has can;ht a blaze like this when oz, his
rounds ringing i on a Holtzer Watchman’s Clock.

It Reduces Your { It May Save
Insurance Rate | Your Factory

Do not wait until the fire catches you but write us to-day.
Let us tell you all about it. Ask for bulletin No. ¢158.

Holtxer-Cabot Electric Company
New York 308 Dearborn 5t., Chicago Brookline, Mass.

For our Mutual Advantage mention Popular

Elcetricity when writing to Advertisosa®




POPULAR ELECTRICITY

FLEGRICILEVIERS
HANDBOOK

—and mark an X before its name on the
coupon below and send the coupon with
50 ceuts to us. You will receive in return
the greatest little book in the world on
the subjects treated. No books in exist-
ence contain in the same space so much
knowledge about the different trades and
professions as do the 1. C. S. Handbooks.
They provide in a minute that data
needed in everv-day work that is hard to
find in ordinary books and that is incon-
venient and sometimes impossible to
carry in the memory. They are con-
sulting experts of the highest rank—of
inestimable value to executives, fore-
men, and managers. They are invalu-
able as promotion gainers for ambitious
men in subordinate positions.

Special Offe r—for a limited time.
Durably bound in cloth, gilt titles and
tops, average 375 pages and 175 illustra-

tions, regularly sold at $1.25, 50
C

with coupon below, each,

:x INTERNATIONAL TEXTBOOK COMPANY
Box 1102-P, Scranton, Pa.

ITenclose$  ftor which please send me the
books before which I have marked X.
__Tel. & Tel. Handbook —_Bldg. Trades Handbook
—Plum. & Fit. Handbook __ Business Man’s Handbook
__Mechanics’ Handbook __Mariners’ Handbook

—Electrical Engineer’s Handbook

Name

4
g
&
2
)
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0000000000000 00000000000000000s
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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 high-
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 ourr 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 casca
(regular price
$6.00)

Send for
descriptive
booklet
which glves
a partial
ltst of
conients

Our special
introductory
price to elec=
trical workers $5.00,
prepaid to any address upon
rcﬁeipt ofhprice. To all Jpersolns
ordering this set prior to Jan. lst . -
we will present, free of charge, our Handy Electrical Dictionary
for the Vest Pocket, bound in red Russia Leather, gold edges,
indexed, 224 pages, illustrated. If the books ordered are 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 cnumerated 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

Modern Elecirical Construction

Modern Wiring Diagrams and Descriptions 253 5rieams

Practical Armature and Magnet Winding 333 5n8cs...
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.

120 pages
70 diagrams

340 pages
173 diagrams

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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A School Within Itself e e viteiobos of ooty on Bebugh the vacious

branches to a point where the careful student comprehends the
complete designing, care and operation of a dynamo or motor, and I chapter on electric
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 dlearly 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, termn 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.

AT ; TABLE OF SUBJECTS:
« - pRACTICAL Chapter Chapter

= I—Wiring. XII—Armature Reaction.
‘ELECTRICITY II—Electric Batteries, Electro Plating. XII1—Sparking.
A o Ay III—Magnetism. X1 V—Winding of Dynamos and Motors.
CLEVELAND ARMATURE IV—The Magnetic Circuit. XV—Proper Method of Connectin,
V—Magnetic Traction. Dynamos and Motors——Sel% b
VI—Magnetic Leakage. Excitation.
VII—Energy in Electric Circuit. XVI—Diseases of Dynamosand Motors,
VIII—Calculation of Size of Wire for Mag- their ’stmptoms and how to
netizing Coils. 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 Phrages, 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 is not satisfactory upon examination is AN UNUSUAL ONE in connection with the
sale of & book. But we have no fear of ita return. Your decision will be what thousands of others have been. Money would not huy it
if it could not be duplicated. We could print testimonials by the hundreda. It 18 best to order and be your own judge of its merits.

CLEVELAND ARMATORE WORKS, 4730 St. Clair Ave., Cleveland, Ohio. e A O £

A PRACTICAL BOOK—FOR PRACTICAL MEN

Electrical Wiring and Construction Tables—By Horstmann and Tousley
saves tedious calculations. Complete tables and wiring formul covering all sizes and kinds of conductors, showing
at a glance the requirements for any system or voltage according to the ** National Electrical Codc’* or Chicago rules.
Also tables and data for calculating the most economical loss, determining proper size of conduits, quantity of ma-
terial required in different lines of work, etc., etc. Illustrated with necessary diagrams. Coat poc' *size. Bouad in
full Persian Morocco. Every wireman, foreman, engineer, contractor and architect should hav. a copy of this
valuable work. Price—postpaid—$1.50. FREE for three paid yearly subscriptions to Popular Elcetricity.

POPULAR ELECTRICITY, BOOK DEPARTMENT, MONADNOCK BLOCK, CHICAGO

Will You Accept This
Business Book if We

Send it Free?

 You have a certain number of patrons— Sign and mail the coupon below. Send nc money!
users of electric current. Some have been Take no risk! )

secured without solicitation—others by One hundred and twelve of the world’s master business
men have written ten books—z,079 pages—1,407 vitul business

certain arguments. What are you going secrets, ideas, methods, In them is the best of all that they

Sell More
Electric Current

. know about
to do about the many who have not yet = ! , - —positon-Gettng
q redits —Advertising —Position-Hcldin;
l?een won to the advantages of electric T A vc s [ ¥
llght and power? —Accounting —Selling Plans —Man-Training
jost-k&e]t)ilng — Handling C e G 3ot
. rganization —Office Systems —Competition Fighting
‘J] VVhy not appeal to them dlﬁ'erently— —Retailing —Short Cuts and and hundreds and hun-
. . —Wholesaling Methods for every dreds of other vital busi-
with new ideas—new arguments ? Letus ~—Manufacturing line and department ness subjects.
4 (g R A 9,059-word booklet has been published describing, explainiag, picturin
outline a newspaper a.dvertlsmg campaign. the work. Pages 2and 3tell about managing businesses zreaxaml'l.lsgm:ll; ;)largei

4 and 5 deal with credits, collections and with rock-bottom purchasing; pages
6and 7 with handling and training men; pages 7 to 12 with salesmanship; with

A campaign which will secure these you

have failed to interest. We are doing this s
for others. We can do it for you. You e e te met boanel s Bansoma Walf motocee contents in
assume no obligation ill conferring With us. ;zl:;;:;:;less than your daily smoke or shave, almost as little as your daily
Will you read the book if we send it free?

S8end no money. Simply sign the coupon.

i T ., 151- h ., Chi 01
Wmo Do MC J unkln 1f tl‘:le‘;e §r)e'..ltne;lolug>go'ksl,salnisusewvzgysa:)hin‘?r:aesc ngt:)lﬁngess or
my salary, I should like to know them. So send on your 16-page free
A d o_Q A descriptive booklet. I'll read it 178-12
vertising Agency S
R
. Address
167 Dearborn St., Chicago S
Position

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Ball Bearings for any Machine
Shafting Torsional Radial

T

Improves
Your
Machine
100%

For .
> Allkinds
and sizes
Fits any
Machine-

Write Today—and let us tell you how we can
fit your machine with ball bearings—it will sur-
prise you when we tell you our methods. :: ::

ONEIDA STEEL PULLEY CO.
34-36 So. Clinton Street - - - - CHICAGO, ILL.

You Can’t Be Entirely Well without an Occasional

INTERNAL BATH

THERE is just one and only one effective Internal Bath which
q q has been before the public for years—which operates in
Extracts from Testimonials such a way as to leave no ill-effect whatever after using—
which is so near to Nature’s own way that it does force but
assists her—that one is the

“No drugs but perfect health after

one month’s use.”” —J. W. DARON.

“‘Relieved me of violent head- J B L C a S c a d e

aches.” —D. B. Hanp, M. D, O O g
“Rid me entirely of indigestion.” Thousal‘nds are using it wi‘th great results and corl:esponding
—Mrs. B. E. MACDONALD. enthusiasm. Some of their experiences, and most interesting
o information on the Interral Bath, its purpose, its reason and
‘“Not only relieved but cured con- its results, are contained in a little book called “The What,
stipation.” CHAS. DAWBARN. The Why, The Way,” which will be sent you free on request.

We suggest that you write for it now, while it is on your mind.

Tyrrell Hygienic Institute 143" WEST esth sTReer

Addresses on Application.

Modern Electrical Construction &y zostmann ana

Tousley, is a reli-
able, practical guide for the beginner in electrical construction and the journeyman electri-
cian, showing the latest approved methods of installing work of all kinds to comply with
the safety rules of the National Board of Fire Underwriters. Is also of especial value to elec-
trical inspectors, as it points out many tricks practiced by unscrupulous persons in the trade.

250 pages, illustrated with over 100 cuts and diagrams. Pocket size, bound in limp leather, gilt embossed. Price, postpaid,

$1.50. FREE for three paid yearly subscriptions to POPULAR ELECTRICITY.
POPULAR ELEGCTRICITY BOOK DEPARTMENT, MONADNOCK Bl OCK, GHICGAGO

For our Mutual Advantage mention Popular Electricity when writing o Advertigers.,
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GUDEMAN & CO.

Importers and Designers of

ARTISTIC ELECTRICAL DECORATIONS

114.118 East 23rd Street, New York, N. Y.
RUIT Trees, Flower Baskets, Rose Bushes, Lanterns,

Ferneries, Center Pieces, Guirlandes, Fruit Baskets,
Rose-Oak and HOLLY Festoons, Holly Wreaths and

many other novel and pretty designs. = @ 1 =

CHRISTMAS
TREE

o

OUTFITS
q

Miniature and Decorative
Lamps of all decriptions.

q

Write for Catalogue and
Discounts

Electrically Lighted Rose Basket

74

1 100
{/ ii' £
Vo

Glass Telephone Mouthpiece

Universal Attachment Fits Any Phone

fs a sanitary device made of clear crystal glass and

is rapidly replacing the rubber mouthpiece, which is |
an ideal breeding place for all sorts of germs. En-
dorsed by prominent bacteriologists, health depart-
ments and telephone companies throughout the
country.

The glass part can be instantly removed for clean
ing and as quickly readjusted. :

Tt is less liable to breakage than the rubber mouth
piece, and positively gives better telephone trans-
mission.

For office, store, and the home.

Equip your phone now and take no more chances
of contracting disease.

Sent prepaid to any address in the United States
for 25c each instamps or coin.

Light is the greatest destroyer of germ life.

AGENTS WANTED-—Write For
Special Terms.

THE COMMERCIAL APPLIANCE CO.
Suite 819, 135 Adams St. CHICAGO, ILL.

EARN
$25.00 to $50.00 Weekly
IN AUTOMOBILE BUSINESS

Chauffeurs, Automobile Salesmen and Repairmen get big
pay for pleasant work because the demand for tralned
men exceeds supply. We have tay rht hundreds
(without mechanical ability) and we can teach you in ten
weeks if you study a few hoursa week. Itis interesting.
§  Our simple mail course guarantees thoro efficiency because
it's personal, Ask our graduates who ace earning
$25.00 weekly or more in positions we obtaingd for them.

Send to-day for first lesson—it’s iree.
Chauffeurs and competent men supplied owners and garages.
Empire Auto. Institute, 225 ma8e PNy

The Original Automobile School.

For our Mutual Advantage mention Popular Electricity when writing to Adveriicars.
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BUY the BOY a TOY

——— TRANSFORMER ———
A Handsome Christmas Gift

Something worth while. Instructive as well
as Amusing.

It is arranged to connct to any Alternating Cur-
rent Lamp Socket, reducing the current to low

voltages, for operating Electric Trains,
Engines, Motors, Miniature Lamps, Etc., Etc.

Purchase Now

FOR SALE BY ALL LEADING ELECTRICAL JOBBERS

THORDARSON ELECTRIC MFG. CO.
220 Jefiferson Street - - = = = - CHICAGO, ILL.

INDESTRUCTIBLE

CUT OUT THIS AD. |

Send it to us with $1.50, which
will entitle you to a year’s sub-
scription (new or renewal) to

TELEPHONE MEN

Popular Electricity

and your choice of these valu-

able books on telephony.

2d and revised edition.

L) :
A clear, terse, compre- DON T MISS THIS f{ﬁﬁgg:lgqi vfoli'(lilersuszgg
Sherion i%‘étéﬂi{iﬂ’é; BIG CHANCE simple style, © ©° "

care and management o 350 pages, with very
telephone systems and glr : nlllsyci:-lc uisttmmélsi b(iha-
appliances, including a - . e h CITCults, and tables.
patatus and metnods 3 Both books and 2 years’ subscription Beautifully 'bound in
testing, locatingand clear- £ $ black cloth, gilt embossed.,
ing of ‘‘trouble,” with or $2.50.

special data on Farm

Telephones of great value

of Rurt® Pk POPULAR ELECTRICITY PUB. CO.

ill ted. .
D e ohot o Monadnock Block, Chicago, IlI.

—

4 ._ A »For ogr Mutysl Advantage mention Popular Electricity when writing to Advertisers.




4 Complete Portable Electric Light
ey Plant)Electrlc Light

For Pumping or Shop Work

This is an entirely new type of gasoline
enrine—a complete little Portable Power
Plant. Needs no special foundation, no beits.
shafts or arms! Ready for work inside of
j§ fifteen minutes after it comes! Everything
Bl but the gasoline furnished with the outfit!
Pumps 800 to 1,000 gallons per hour! Runs

light machineryt

OMPLETE light outfits including
engine, dynamo, storage battery
and switchboard from $500 up,

depending on size and equipment;
Jarger plants in proportion. Skilled
attendance not necessary. Same en-
gine can be used to operate pump-
ing plant or other machinery. Engine
operates on gas, gasoline, kerosens,
or distillate.

Send for catalog No. 1163 CB.

Fuller & Johnson
FARM

d1t’s a Wonder!

i Nothing elselikeit. Has
2 4.inch pulley for running
foot-power or hand-power
machinery. A8 finely bullt
A s automobile engines!

Cannot FREEZE
{ or Overheat!

7 Self-cooling,without fana.
Practically no vibration. At-
tach pipe for extra air cham-
ber and it will throw water
high as a house!
The very thing for a little
workshop!

Write for FREE Engine Book
. and get the whole story of
this marvelous little Power

FAIRRANKS, MORSE & CO.
481 Wabash Ave., Chicago, .

Ml lant—the fastest selling en-
gine of the day. Bend NOW!

Address FULLER & JOHNSON MFG. CO. 13
504 Church St [Established 1840] Madison, Wis.

The A-B Regenerative

Flame Arc Lamp

The Latest Development in Arc Lighting

Burns 70 Hours on One Trim of Carbons

Simple in Construction.

Carbon cost I-3 less than other
Flame Arcs.

Direct or Alternating Current. Write for Bulletin and Prices.

THE ADAMS-BAGNALL ELECTRIC CO.
CLEVELAND, O.

CHICAGO OFFICE NEW YORK OFFICE
| 303 Dearborn St. 143 Liberty St.

For our Mutual Advantage mention Popular Electricity when writingato. Advertisers.
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Remarkable Feat for Wireless Boy

v s e et | THE Celebrated Ferron Detector

ust $19, Elmier Lamb, an 18-year-Toledo

0¥, living on Erie
near Galena 8t., on
Friday picked up the
U. W. Co.’s 2 K. W,
statfon at Atlantic
City, N. J.,and a few
minutes later picked
up the cruiser Okla-
homa on the Atlantic
coast, and the station
at Cape Cod, Maass.
The feat is regarded
&8 remarkable here.
The boy’s instru-
ments completestood
him just 819. Stae-
tion is equipped with
a 50-foot aerial, Fer-
ron detector, tubular

condenser, tuning :
coil, and 2,000 ohm FERRON DETECTOR, PRICE $8.00
head set.

—From Toledo News-Bee of Sept. 18th, '09

The Ferron Detector is fast becomIng the acknowledged de-
tector for high class wireless work. Guaranteed to be excelled by
none for sensitiveness, and far superior to any detector in exist-
ence selling for $5.00, With our highest grade recelving set, it

as a proven range exceeding 2.000 miles. Because ofits extreme
sensitiveness, no battery or potentiometer is required.
withstand the strongest signals and remain adjusted for weeks.
The usersof electrolytic detectors will appreciate this point. The
base is of finely polished Halian marble, and the metal parts beau-
tifully nickel plated. The following enthusiastic letter unques-
glainably proves the Ferronto be much more sensitive than any

con:

“My profound felicitations; your detector is certainly a bird, and
as the president would say, it has all others done to a frazzle.
‘While in Bevery, Mass., I tested it out with a silicon. and 1 could
ge}: P. C. (35 miles) as loud as I could get P. C. (15 miles) on the
other.”

Rcc‘e‘iﬁnz set wi.t‘h a proven range o_f 100 to 300 miles $12.78

800 to 1000 * 19.00
. oo o 1000 to 1200 29.00
“ “ “ ‘41500102000 ¢ 8800

Send 3¢ STAMP for our New Big Catalog of Anything Electﬂ;:nl.
J. J. DUCK, 428 St. Clair 8t., Toledo, Ohio

Wireless

Telegraph Apparatus

We manufacture a complete line of Wire-
less Transmitting and Receiving Apparatus
for long and short distance work. Wireless
pamphlet mailed on application,

We also have something electrical jor everybody, described
and illustrated in catalogue 24E, 200 pages. Ask for it.

Manhattan Electrical Supply Co.
17 Park Place, NEW YORK 188 Fifth Ave., CHICAGO

|

L

Tuning Coils 400 Meters Single Slide, $1.503 Double Slide,
$1.75.
denser of 9 plates, $2.50.
4.00,
%otcmiome(ers, $1.00 each. Detectors,
Helix with a 50 ft. 4/ brass ribbon, $3.50.

“WIRELESS YOU BET!”

Silicon Detector with Silicon, $1.50, Variable Con-
Variable Condenser of 15 lates,
Enclosed in a fine mahogany box. Non-inductive
Coherers, Sending

Send for circular,

WOLFF, 48P, Garden Street, Brooklyn, N. Y.

Ju

St.

13

Professional Receiving Set, T

For description see our advertisements in previvus numbers

WIRELESS APPARATUS |
AT
EXCEPTIONAL PRICES

intor Receiving Set, Type A
11 articles, Total $12.00
Our Price, delivered, $10.00
andard Receiving Set, Type B
A fine set for thie amateéur, Total $17.00
Our Price, delivered, $15.00
2 ype C
A thoroughly efficient set, Total $33.00
Our Price, delivered, $30.00

The Tri-Mount Wireless Supply Co.
ROBT. A. CHANDLER, Mgr.
B Irving Street BOSTON, MASS.

WIRELESS TELEGRAPHY

Our new factory has just been compieted and consequently we

are able to offer a larger line of Wireless Equipment,

We consider

quality first but our prices are not unreasonably high.

A
seem
must

few examples: The I. W. Electrolytic Interrupter, $7.50, may
a little high priced, but in an instrument of this kind quality
be considered first. The I. W. Oil Key, $2.50, prevents heat-

ing and sparking. The Five-Mile Outfit, $0.15, is complete, ready

to set
Cond

goods
Los Angeles, Calif,

up. TheI. W, Tuning Coil, Double Slide, and our Variable
enser are valuable additions to any Wireless Stations. All our
fully guaranteed. Write nearest office for descriptive circulars,
International Wireless Co., Dep’tE, Box 17, Cniversity sl'll'n, Ohte
i,

MurH(Tck Vﬁ;el

Consists of Double Slide Tuner, |
detector with fixed receiving con- +
denser and is mounted on a solid o
mahogany base, a0

This set will please the most exact~ &
ing experimenter and is without ex- &
ception the finest apparatus offered 3
at the price, S
Without head phones... ... ... $8.00 &
With 2000 Ohm double A'M A

head phones........... $15.00 *,
Code Card and Connection Diagram o
with each set. 4

ess /}pparatus

5 Tunin g Coil is wound with enamel
wire on a s%eclal core which will not
be affected climatic changes. Spe-
cial friction slides. Will not wear or
break the wire. Coil ends are made
from hard rubber composition.

Will tune in wave lengths to 1500
meters.

The Detector has the finest adjust-
ment features and is finished through-
out in hard rubber and nickel, the
condenser is mounted in the base of
Detector. . .

198 FUJAT000Y & “ON

OUR NOVEMBER LIST SHOWS THE FINEST

WM. J. MURDOCK & CO., 50 Carter St., Chelsea, Mass.

LINE OF WIRELESS APPARATUS MADE.

324 Dearborn St., Chicago,.

824 Folsom St., San Francisco.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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PATENTS
PATENT ATTORNEYS

|

cPTD BY
NEW YORK EDIZ0N*0 110

HANRD

Treating
Machine

over five

REFERENCES: A

P AT E N T S Secured Promptly and with special regard
. to the legal protection of the invention

BOOK TOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST
C. L. PARKER, Patent Lawyer

Patents, Caveats, Trade Marks, Copyrights, Reports as to Patentability, Validity and Infringement.

Patent Suits Conducted in all States.

merican Tire Co., Automatic Vendi
Machinery Co., Globe Machine and Stamping Co.,

lilf Machine Co., Lippincott Pencil Co., International Ore
e

tal Manufacturing Co., Builders Iron Foundry, Morgan

and Engineering Co., Berkshire Specialty Co., Stewart Window Shade Co., Macon Shear Co., Acme Cauopy Go.,

Oaks Manufacturing Co., Cox Implement Co., Columbus Bug

By-Prodicts Chemical Co., Alabama Brewing Co., National O

léoltstReﬁCmng Co., Richmond Electric Co., Railway Surface Contact Supp
ectric Co,

mber 1. 1903, after having been a member of the Examining Corps of the U.S. Patent Office for

Mr. Parker on Nove

v Co., National Index Co., Handy Box Co., Iron-Ola Co.,
set Co., Antiseptic Supply Co., Floor Clean Co., Fat Prod-
Ees Co., National Electric Works, Modern

years resigned his position to take up the practice of patent law.

Address 12 McGILL BUILDING -

- - WASHINGTON, D. C.

\
Qur
RB. B,

.& A B.LACE

PATENTS that PROTECT
3 books for inv;nt&n mailed ox:\’ réceigt o:‘ : zctsmsu;asp:'

Samuel

facilities

G. McMeen Kempster B, Miller
McMeen & Miller

Patent Solicltors and Patent Experts

In connection with our telei)hone engineering practice we
make a special
and of giving expert advice in patent matters. We also have

ty of securing_ electrical patents for inventors,

for marketing meritorious electrical inventions.

1456 Monadnock Block 333 Grant Ave.

CHICAGO SAN FRANCISCO

L

Procured with special
P ATENTS regard to the legal
protection of the in-

vention. Booklet telling why so many patents
are worthless as a protection sent free on ==-
quest.

Obed C. Billman, Patent Lawyer

Cleveland, Ohio

PATENTS

TRADE MARKS AND COPYRIGHTS
SECURED OR FEE RETURNED

Send model or sketch and description of your inveation for
jree search of the U. S. Patent Office Records.

Our Four Books mailed Free toany address. Send for these
books; the finest publications ever issued for free distribution.

HOW TO OBTAIN A PATENT

Our Tlustrated 80 page Guide Book is an invalusble book
of reference for inventors and contains 100 mechani:al 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 snggestions
concerning profitable fields of invention. Also information
regarding prizes offered for inventions, among which .5 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 dients who
have built up profitable enterprises founded upon pztents pro-
cured by us. Also endorsements from prominent inventors,
manufacturers, Senators, Congressmen, Governors, efc.
WE ADVERTISE OUR CLIENTS' INVENTIONS
FREE .
in a list of Sunday Newspapers with two million circulation and
in the Worid’s Progress. Sawple Copy Free.
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., Washingtoa, D. C.

For our Mutnal Advantage mertion Popular Flectricity whenrwriting to Advertiners.
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Learn

The

~
: =—)] 4 Auto
e R =t
ANY GHE CAN DRIVE A CARBUT- WHEN IT COES WRONG? Trade

BIG PAY—BIG DEMAND
Get Dyke’s Course of Automobile and Gasoline
Engine Instruction
Something new—Read this—Only $5 cash
needed,
Study during spare time—Dyke's Course is now only $10,
payable $5 cash and $5 in 30 days.
Youwould never missthe amount,
The Automobile and Gasoline
Engine protession is the best
profession and there is a big de-
mand for help in this line.
1 You Could Learn all About
the Aut blle and Gasoli

Engine, in fact be an Automo-
bile Expert, be able to set valves

WIRELESS

EXPERIMENTERS

Here’s What
You Need

WIRELESS TELEGRAPHY
MADE SIMPLE

By VICTOR H. LAUGHTER

and time the ignition, il nd
in detail the engine in a launch
as well as in an auto, in other
words be an Auto Engineer would
it be worth ten dollars to you?

If we could prepare you so
that you could drive a car, re-
pair autos or launches, in fact so
thoroughly understand the sub-

Dyke’s System is Something New. ject that you could open a repair
We Teach with WORKING MODELS shop if you wanted, don't you
Fhich Actually Work, as well &5 think it would be ton dollars well
Lessons and Charts, invested ?

If you own a Launch or an Auto don’t you know Dyke's Course of
Instruction would be worth ten times the cost?

DON'T YOU BELIEVE WE CAN TEACH BY MAIL?
Then let us have the pleasure of sending you a new pamphlet, just out,
with reproductions of original letters from Doctors, Lawyers, Clerks,
Mechanics, Ministers and others—Let us show you—

HOW WE TEACH YoU; @
by a system of Working Models of .‘
Engine, Carburettor, Magneto, etc., that &
actually work,‘and our Interesting Less “
sons and Charts,

Just imagine, having in your room .
an engine cut In half and with each BIh
and every part lettered and numbered, E_ﬂm
also a Carburettor and Magneto lying —
on your study table while you study our /
interesting course — that's practically —
what we give you in our working 0y
models. You will play with these models like a boy with a toy and the
more you play the clearer the subject will be to you.

In Addition we give 24 lessons, which are so interesting you will
finish them all—they are illustrated with 84 large clear charts,

We Teach You everything there is to learn about the Automobile and
Gasoline Engine such as valve setting, timing ignition, how the cylinders
fire, construction of all forms of Magnetos and how to set them, storage

— - batteries and all systems
of wiring, and many other
important subjects.

Don't you think you
Would become inter-
ested ? Sure you would.
One Customer Said:

“I've learned more in
three weeks study of your
Course than during’ my
ten years work around the
shop.”

Another customer who
knew nothing about the
Auto or Gasoline Engine
says he can now run any
car and set valves, etc.

Dyke's Course is the
only course in the world
which can successfully be
taught by mail. We use
wonderfully clever Work-
ing Models (made in

Europe) of the Gasoline
{ Engineand Magneto and
Carburettor that actually
work and they picture the

“ meaning while you study
STUDY DURING SPARE TIME AT HOME QUr{nieresting Instruction

Mr. DYKE was the first Auto Supply man in America and built the
fifth successful Automobile in this country. His experience is em-
bodied in this course. Mr. Dyke made a special trip to Europe to se-
cure additional matter for this great Course, The working models were
designed and are made in LEurope by a leading mechanical artist.

No matter how much you would pay you &ould not possibly geta
course equal to this one. .

SPECIAL TRIAL OFFER. Send us $5 Cash and your promise
to pay the other $5 in 30 days. We will then send you the Course and
will give you two days time for inspection and if you don't like it return,

XMAS PRESENT—what would make a better or more sensible
present?

FR E E INSTRUCTIVE PAMPHLET
SEND FOR IT TODAY

DYKE’'S CORS'P SCHOOL MOTORING
1300 New Bank Commerce Bldg., 8T. LOUIS

e

WIRELESS TELEPHONE

RECEIVERS
AND

CONSTRUCTION OF A
WIRELESS TRANSFORMER

By ALFRED P. MORGAN

HOW TO MAKE A POLAR-
IZED RELAY

ALL IN ONE BOOK

25¢

{ The above 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. We have
revised and reprinted them in book form
which will be immensely helpful to you in
your work. The edition is limited so fill
in and mail the attached coupon at once.

Popular Electricity Book Dept.
1252 Monadnock Block, CHICAGO, ILL.
Enclosed find 25 cents for which send me “Wireless
Telegraphy Made Simple,”" embodying also “Wireless
T:lephone Receivers,” “Construction of a Wireless
Transformer,” and “How to Make a Polarized Relay.”

NaMeE ...,

St. & No. ..

Crity...... ceevv o STATE. .., ... ...

For our Mutual Advantage mention Popular Flectricity 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 TELEG RAPH INSTITUTE
CINCINNATI, OHIO PHILADELPHIA, PA. MEMPHIS, TERN. DAVENPORT, 10WA PORTLAND, ORE. COLUMB'A, S. C.
— COPY THIS TcH  CAN™M 17
comy s sweren CAN'T YOU WRITE WELL!

trator or cartoonist. for a full set of my PATENT PEN
acti e individu Send :
le::gnsp Il;ycx‘n‘;?llwsllylst;iglelgfp ;’ofxsrolg?elm‘.]di:ii?eear: Mi ($ 100) PRAC'“CE SHEETS an?l lf not

d
years successful work for newspapers an beneflled, return to me and get

magazines qualifies me to teach you.

Send me your sketch of President Taft witlh:ec

in stamps and | will send you a test lesson plaf |

lal:so colllnecﬁon of drawings showing possibililie; Walter Thomson YOUR MONEY BACK
P. O.Box 55, Fargo, N.D.

for you. i -
THE LANDON SCHOOL ﬁ:ullél:r.“.::,“:g State whether you wish slant (60°). medial (75 s or verties!

1451 Schofield Bldg., Gleveland, O. ﬁe mo the BELS s

; | LEARN CHIROPRACTIG owledge
The new methodof drugless healing r

EARN $50 TO $100 PER WEEK

Our frec book tells how you can learn to detect dis-

easeand removethecauseby Howard’s mgthod of Spinal

Adjustment. Positively the mostsimple,direct,advanced

and scientific method of drugless healing. Basedon un-

no greater intellectually than

10 =& our memory. I:‘,insy. lnexpe;nsi\;e. Increases

- - {income; gives rea y memory for aces, names,

REMEMBERbusiness details, studies, conversntlon;'develops
WRITE TO-DAY will, gubllc gpeaking, Wwriting, gersonnlit.y.

Dickson Memory School, 929 Auditorium Bldg., Chicago

~ Y, Learn Telegraphy

\ At My Practical School
Only school gradusting full-fledged operators. Estab-
lished 1874, Housed in its own large, modern build-

¢ NATIONAL SCHOOL OF CHIROPRACTIC ¢
1732 W. Congress SL'LD?_"“_S, __Chlzago,

Home Study Courses

Over one hundred Home Study Courses under

11 and . I 3
}’;21231’1:‘:,:? Harvard, Brown, Gornell and lend - ing. Equipped with R.R. train wire. Endorsed by
Academic and Preparatory, Agricaltural, Cammercial, | Raliroad and Western Union officials. Exclusive
Wormal and Civil Servica Oepartments, | " methods. Te;cl;:en are practﬁcall;e:g&em. lleng ex-
y hers’ and Civil penses earned. Easy pagments, Positionsalwagsopen
PrepgrationlfeviColids, BRI G2 v —1 will help you. Correspondence course if desired,

Service Examinations.
250 page tatalop free. Write to-day. Morse or Wireless. C‘“‘Ulgi::'-st Gs:l’;n:lr'nll::ml‘:nd'
d | i3 v

THE HOME CORRESPONDENCE SCHOOL

Dept. 100, S_prlrm'lcld1 wass.

ILLUSTRATING
GARTOONING
DESIGNING
MECHANICAL
ARCHITECTURAL
SHEET METAL
PATTERN

ELECTRICITY
Pracucal'll)" and Individually

AUGHT

Our pupils_actually handle the tools and ma-
chinery.—Instructors stand beside them,direct-
ing, criticising and showing them how to work.
—Day and Evening sessions.—Call and in-
spect our school and equipment or write
for prospectus.

You can learn at home in spare time to be o com-
metcial artist or draftsman. We quizkly 8t you for
practical work. Our students earn mwoney and hold

positions while studying. Personal criticisms by Instruc-

tors trained in this country and Europe; and special in-

struction to develop your individual talent. ¥ou submit

work as it is done. You pay as you go; no large advance

ayment required. We guarnntee proficiancy or return

N .Y k El t o l S h l t]uliltion \\;riu t((:r iléustn;ted catnlogn and‘ ni-\y"whiich ly(m ‘;dish ro 1e|urn],
1 | nstrating, Cartooning, Commereial Designing, Yec nn eqn

ew or ectrica Cchoo Drawing, Architeeturnl Prawlng, or Rheet Metal PPattern
40 West 17th Street. New York Drafting. 1f yon can attend our Resident School, say so. Estah, 1898.

- The Acme School of Drawina. 337 S St., Kalamazoo, Michigan.

We receive calls for thousands of Sal and have assisted th ds of men to secure good posi-
tions or better salaries. Hundreds of them who had no former experience and who formeﬁy earned

from $45 to $75a month now earn $100 to $1000 a month. No matter whether you are a new be-
ginner or an old hand at the gamne, our eight weeks course in Salesmanship by mail will enable
you to increase your earning power from two to ten times what it is at present; and our
FREE EMPLQYMI}JNT BUREAU will assist you togeta good position. _Thous-
ands of good positions will be open for the early spring rush; prepare for one of them
now. Salesmanship is the most independent, delightful, well paid professionin the
world, and the demand always exceeds the supply. Scores of the wealthiest, most
famous men in the U. S., such as Marshall Field, the great dry goods merchant
of Chicago, Ex-postmaster General John Wanamaker, the great merchant of
New York and Philadel hia; several of Andrew Carnegie’s millionaires and
scores of others got their start selling goods on the road. Your chance is
as good as_theirs was. Thousands of Traveling Salesmen earn from
$2500 to §10,000 and up as high as $25,000 a _year and all expenses. If
you are ambitious and want to enter the best paid profession on
earth, fill out cou‘pon_and send for our free book, ‘A Knight of
the Grip”* today—it will tell you how to do it. Address Dept.
428 National Salesmen’s Training Association,
Chicago, New York, Kansas City, Minueapolls, 8an Franelsco, U. 8. A.
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VITAL POWER |

You get the enjoyment out of Life
{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 MUCI.
When you come in from a hard day’s work, it will
SOOTIIE, REST and REVITALIZE you from
head to foot; it will cause your blood to go LEAP-
Swedish Electric Vibrator ING and BOUNDING t{Jrough your gveins 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
°rrl‘i1}:§r§§l‘;,“§;mage Vibrator that gives the TRUE ~ 2Nd weakness being driven from you and NEW

Swedish rotary movement, fast, medium or slow. Noise- LIFE and power being cenerated.
less in its operation, mechanically perfect and with ordi- ) o8

narv care will last a lifetime. .. 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 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 big, 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 SwedishiElectric Vibrator
powerful electric batteries, and all the different applicators. o. .

Full and complete instructions accompany each outfit. So Operated by its Syl
simple, a child can safely operate it. Electric shock absolutely bot oty J‘;;;ﬁ?,;;’: = h:vin(;
impossible. Write now for the big, FREE book. We pay all  ®coss to the clectric light curreat.
express charges on Vibrators. $ l S.Q

Swedish Electric Vibrater Company
611-621 Farragut Avenue CHICAGO, ILL.

For our Mutual! Advantage mention Popular Flectricity when writing to Advertisers.
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NEW HOLIDAY OFFER

SPECIAL LOW
PRICE ON THIS

POWERFUL

Solenoid
Electric
Engine

Runs like Lightninj.

THIS engine is made to run for

a long time on one cel! of
dry battery. This without dcubt
the best made electric engine for
its size on earth.

The base and frame are mrade
from cold rolled steel;—the ccil 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.

Speed about 1000 revolutions per minute. Two or three cells of battery increases speed

and power wonderfully.

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 adcress
in the United States, on receipt of
50 CENTS EACH. CANADA 75 CENTS EACH.

SWEDISH AMERICAN ELECTRIC CO., 1755 Berwyn Ave., Chicago, IlL.

HIS box of HURD'S best Station-
ery, including two sizes of
writing paper, steel die stamped with a
specially made to order die of two
initials, and two sizes of envelopes,
also script name plate and 50 cards,
price $3.75, cash with order.. . . ..

Schaum Engraving & Jrinting Co.
ENGRAVERS BY ALL PROCESSES
MILWAUKEE, a 4 a WISCONSIN

For our Mutual Advantage mention opular lclectrléity when writing to Advertisers,
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'300079410.000 i

IN THE REAL ESTATE BUSINESS

Weteach you by mail every branch of the Real Estate, General
Brokerage, and Insurance Business, and appoint you
SPECIAL REPRESENTATIVE

of the oldest and largest co-operative real estateand broker-
age company in America, Representatives are making 83,000
to 810,000 a year without any investmentof capital. Excellent
opportunities open to YOU. By our system you can begin
making money in a few weeks without i nterfering with your
present occupation. Our co-operative departmentwillgive you
more choice, salable property to handle than any other insti-
tution in the world, A Thorough Commercial Law Course
FREE to Each Representative. Write for 62-page buuk, free.

THE CROSS COMPANY, 3313 3eaper Block, Chicago

HOW TO TEST

With a Voltmeter

resistances, batteries, coils, etc., and to locate

; trouble on telephone and other cir-
cuits, described in our catalog No.
14. Send for it. It’s free and de-
| scribes also our accurate, compact
and inexpensive voltmeters, am-
meters and volt-ammeters.
L. M. PIGNOLET, 78 Cortlandt St., NEW YORK

DYNAMO -MOTOR §$3.85
(A Dynamo and Motor in One)

Asa dgnnmo,lt willdevelop 40 C. P. easily oper-
ate indaction coils; charge storage batteries;
decompose water; electroplate, etc. Ava motor
will operate sew‘ng machline, Jewelers’ lathe,
emery woesl,circular raw,advertising devioces,
and other useful appliances.

Bend stamp for our 19C9 catalogs Nos. § and
10 of new things electrical.

ARROW ELECTRIC CO.
1346 Van Buren St. Chicago, IlL.

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

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
Monadnoek Block CHICAGO, TLL.

GOYERNMENT POSITIONS

A Civil Service Manual by Ewart, Field and
Morrison prepares for the examinations.

Adopted by over 500 Business Colleges, Y. M.
C. A.'s, and Public Evening 8chools.

Three volumes with maps, $2.50 postpaid
250 page Home Study cataleg free. Write te-day.

THE HOME CORRESPONDENCE SCHOOL

Dept. 129, Springileld, Mass.

Mr. Field

ANTI-NIGOTINE PIPE
“*Get the Pleasure Without the Poison’’ Trade g
The Pipe They Liet You Smoke At Home Mark

Looks and colors like meer- Reg.

schaum. Absorbs the nico- =

tine and keeps on tasting
sweet. Youneverhadsuch

an enjoyablesmoke,
Order 8 or More Today,

W B
Sent Prepald

% Anywhere
Money Back I?

Not Satistactory

H, ME
The Qmokerv %Enﬁd

Before Designing Your

ELECTRIC MOTORS OR DYNAMOS

8end for our Circular of castings and
Bn.ru. Armature discs,commutators, brush

olders, etc., for Motors of 110 to 2 h, p.
Dynamos to 25 ayght. FINISHED MA.
CHINES AT LOW PRICES.

We always have a few second hand
Motors and (ias Engines. If you need any-

in a mechanical line write ua.
F. E. AVERILL, Mgr.
851 7th St., Buffalo, N. Y

GOODS FOR CHRISTMAS.
The World’s Headquarters for Dynames,

ELECTRI Motors, Fans, Toys, Batteries, Belts

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 ELECTRIC WORKS, CLEVELAND, OHIO

“How to Construct a Practical
Wireless Telegraf”

With illustrations, diagrams, and fine copy of the Codes, 25¢. A 20
stamp brings our bulletin of wireless supplies,
CHICAGO WIRELESS SUPPLY CO.

Room 520G, Auditorium Office Bldg. Chicago, lII.

TELEGRAPHY

The Omnigraph Automatic Trasmitter com-
bined with standard key and sounder. Sends
you telegraph messages atany speed.

5 Styles, $2 up.  Circular
’.?? fl'g.“ §2 up

OMNIGRAPH
MFG. CO.
39H. Cortlandt 8t., New Yurk

ELECTRIC MOTORS
RUTH POLISHING LATHES

FORGE BLOWERS
SPECIAL MACHINERY

ROTH BROS. & CO.
419 W. Adams St.

Chicago, Ill.

TW0 COMPLETE TELEPHONES
READY TO INSTALL $4.25
Guaranteed satisfactory or
money cheerfully refunded.
GENTRAL TELEPHONE & ELECTRIC CO.
2139 Luzas Avenue 8t. Louis, Mo.

DIE MODELS
WORK TOOLS

SPECIAL
MACHIN

NATIONAL STAMPING AND ELECTRIC WORKS
153-159 S. JEFFERSON STREET. CHICAGO. ILL.

- —
rHEeE BEST SPARK PLUG MADE, ONL Y S5O0c

The L. B.is a Standard Plug at a Popular Price, We challenge you to find a “freak" idea in its

Porcelain is under no stress as the central electrode is supported at

the upper end only, Absolutsly no leakage as the expansion and contraction of the metal body is

taken up by two McKim copper gaskets, one above and one below the shoulder of the porcelain.
‘These porcelain plugs were 75¢— now 50c. Mica plugs for 75c~were $1.
LEMKE-BRIGGS ELECTRIC CO.,

design. Note these features:

00,

MILWAUKEE, WIS,

Dept. P E

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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1,000
Wireless

W anted

Q All over the country today the big
wireless telegraph and telephone cor-
porations are endeavoring to get reliable,
trustworthy operators.

¢ The demand is greater than the sup-
ply—good men are scarce. It's the
golden opportunity for the young man
of brains and ability.

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
Teceiving Imessages.

We educate our students in Wireless construction
in all its branches—teach them the proper care and
use of all instruments in Wireless work.

Wireless Operators Get
Big Salaries

for Wireless operators "and engineers
$60 to $175 per month, according to

The pay
ranges {rom
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 relial.le.

Big corporations, with millions of capital, are
entering this field and there is absolutely no limit
to the advancement offered to the man with push
and ability. . .

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. &

Positions Waiting for
Our Students

We are continually receiving at “our foffice,"re-
quests from every part of the country for trained
men, and it is an easy matter for us to find good
positions for our students as fast as they fit them-
selves for practical work.

Don’t let this chance slip by. 8it down right
now and write for our prospectus. We will send
complete details by return mail.

-AMERICAN WIRELESS INSTITUTE
71 University Bldg. DETROIT, MICH.

Operators

THE RADIO

Telephone Holder

is needed by every user
\ of a Desk Telephone

The Radio is the most practical and
convenient telephone holder ever de-
vised. It is adaptable to any make
of desk telephone and can he fastened
to either roll or flat top desk, Its
adjustable and flexible construction

permits the telephone to be used from
! any angle and any position—sitti 1g or
standing—on either side of the desk.
It keeps the telephone #p off of the
desk—saves valuable desk space—-and _=:3
positively prevents accidents—over-_ =
turned ink-wells—telephone e
falling on the floor, etc.

The Radio is simple in con-
struction—strong, and has
fewer parts than any other
holder on the market. And
any one can install it in five
minutes. No disturbing of
telephone cords or wiring
necessary. Its suspension joint is
ball-bearing, insuring ease of mo-
tion. All parts are malleable and
non -breakable. Beautifully
finished in fine enamel and
oxidized copper.

How the Radio works

It is never in the way but always
ready for instant service—sitting
or standing.

1t is adjustable—flexible and ball
bearing. It permits you to ad-
just the telephone to yozr position.

Your caller on the opposite side
of desk can use telephone without
either of you getting up.

The Radio permits one telephone
to serve three or more people with
remarkable convenience.

The user can tilt the Radio in

any position to suit his conveni-

ence. When released it resumes
| its normal or vertical position.

QOur Satisfaction Guarantee

| The price of the RadioTel-

| ephone Holderis $3.50—but

| asmall partof its real worth.

| Mail us this amount foday

’ and we will send you this
biggest convenience ever
placed upon a desk. Use it
ten days and if not more than
pleased return it and we will
give you your money back.
Address “ Holder Depart
ment”.

;] SWEDISH AMERICAN TELEPHONE COMPANY
|| Kansas City Branch en ante
I msw, sntx’u. Ava.‘ 1760 E. Clglv(:::g(()); d Park. iﬁwr';fl ‘;m:n‘::

Long Distance, Local, Rural Party Line, Hotel, Portable and Inter-commun-
i | icating Teleph itchboard d C 1

w. 5 an Electrical Supplies of

wery description. Buy from manufacturer direct and save two or three profits

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



POPULAR ELECTRICITY

Just a common job means justa com-
mon salary.

Imagine for a moment that from
twenty to forty years have been added
to your life—that you have reached the
age of fifty or sixty.

What are you doing today that will enable
you to forecast something better for this

later period, than just a common job and a
common salary.

Only one class of men are absolutely sure of
being able to maintain their full earning capacity Ll

after fifty. These are the trained men—men who
have fortified themselves in youth against the com-
mon job problem which confronts the untrained
man at any time in life.

Why not give yourself the advantages of |
something better than a common education and ’J‘
insure against the common job problem before
it is too late and you have lost ambition? j]‘

FREE INFORMATION COCUPON

American School of Correspondence:

Please send me your B‘ulleti'r, and advise me how I can
qualify for position mar :

Don’t give old age a chance.  Let the

American School train you so your services will

" Ig&‘:.lﬁ;‘i&'f; :::R;iﬁﬁr::tn be desired and sought after—not endured or

- :é::tmx::t:::ntant ......%:icltf‘i:g:'if:;ineer OVCT.]OOde.

::%);tt,efr,r:ialt)i:sic Y. :::?ae'lcilt::lf;f%;;:gei;rreer ' Fill in and mail us th? coupon. Let. us tell
g:s({::::s Manager :..:git::ll?:s%':gli::ie;ing'r you how you C'an quallf}’ kG POSIQng S ‘
MR " College Proparety ’ which you aspire in. either the great fields

of Engineering or Business.
2 We Help Men Help Themselves

OCQUPATION .- ovooi e AMERICAN SCHOOL OF CORRESPONDENCE

(Popular Electricity 12-09.) Bus. CHICAGO, U. S. A.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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v FREE-—Sample of

/ Johnson’s Under-Lac
and Color Book

WANT you to test Johnson’s Under-Lac at our
expcnsc so you may know that it is better than varnish
or shellac, and we also want to send you a copy of our
illustrated booklet, “The Proper Treatment of Floors, Wood-
work and Furniture.” Send us your name and address on
coupon bhelow.

Tse Under-Lac for any purpose that you would ordiaarily
use varnish or shellac, and you will find that it produces a far
more sat’sfactory and permanent finish.  You will find, too. that
it is the easiest finish to apply.

Johnson’s Under-Lac

Better Than Varnish or Shellac

Imparts a heautiful, brilliant and durable finish to floors, woodwork,
and furniture, over surfaces being dressed for the first time; over d)(\,
stains, filler or the hare wood; over an old finish of any kind.

Under-Lac is not sticky, thick or slow to dry like varnish. Neither
does it dry too quickly like QheIhC, which laps and crawls and dries while
‘ ‘ ' { / being applicd.

! ‘ LT s Under-Lac is thin and clastic and dries hard in half an hour. When
used on floors, rooms may be put in order again within an hour.

Unlike varnish or shellac, it produces a finish that will not show hccl—prims or
scratches or turn white and slippery under water.

s S Under-Lac is the most satisfactory
For Lanleum and Oll ClOth coating prepared. It brings out
the pattern to best advantage, giving a finish as glossy as new; protects from wear and
makes cleaning easy.

The most economical because it goes farthest and lasts longest.  Gallon cans, $2.50,
Smaller cans down to half pints.

Write todav for the samples and our book of Iome-Beautifying Suggestions,
Edition P. E. 12.  Clip coupon or take down address now.

\S C. Johnson & Son

Racine, Wisconsin

““The Wood Finishing
Authorities’’




Thor-Electric

Laundry for the Home

Operated from any Electric Lamp Fixture

Above is shown the Thor-Electric Ironing
machine—Thor-Electric Washer and Thor-
Electric Wringer—the most complete and
satisfactory outfit of its kind for the Home.

Both the ironing machine and the wringer
are simply but ingeniously operated by the
same power as the Thor-Washer, from any
electric lamp fixture.

With this laundry outfit the hardest work
of the home is made the easiest—and for
one-third your present wash-day cosf,

Thousands of women in every state in the
Union who are using Thor-Electrics, simply

place their soiled clothes in the smooth,
wooden cylinder, turn on the electric light
and in ten to fifteen minutes the most dainty
garments and heaviest blankets are washed
beautifully white and clean, without a parti-
cle of wear or rub on the clothes and with-
out any effort on your part.

"You ought to know more about this won-
derful Laundry outfit—and the labor and

expense 1t will save you.

Send us a postal today for full particulars,
regarding the Thor. Ask how

We Sell Our Machines on the

Rental

Payment Plan

IF YOU DESIRE

HURLEY MACHINE CO.

30 S. Clinton Street
CHICAGO

71 First Street
SAN FRANCISCO

2610 Flatiron Building
NEW YORK




