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Disease Can Be Cured

HEALTH o STRENGTH

come from a good circulation full of

magnetic life

WE PROVE IT TO YOU

We Prove Every Statement We Makae.
We Do Not Ask You To Take Our
Word As Final Evidence.

When we say that disease can be cured without the use of
medicine,  we mean every word  w NN every word of it s
true. We know it to be tre, bn-«.mw in the t oquarter of
a century we have proven it to our own s tion and to
the joyinl satistaction of thousands of wothe Waieoare con-
stantly on the lookout for other disecases to we it on, We
prove it o anybody; io fact, we want to prove it to every-
hady.

We do not care what the disease is
ner how many other 1ses are complicated with it, we ean
=how you parallel cas that lave been cured by the Famous
Thateher Magnetic Shiclds, and  these eases  are sound  and
well to-day, as living  montments  to the grand revitalizing
power of Magnetism.,  Tatients are often told that they have
incnrable  disea We want to tell you right liere that
nearly all of these cises ean be cnred, and we can prove it
to yoir. More than seventy-five per ecent. of all the patients
we have eurrd, were fivst given up as beyond hope of enre,
el they were mwade sound aud well by applying Magnetism
aceording to seientitic instructions,

We o will point you to cuses of  Para Consumption,
Diabetes Dright's  Discase,  Loconotor A i, Dyspepsia,
Rliennuitisng, Tumors,  Nervous  Prostration,  Obesity, and a
hundred-id-one other diseasces that are culled incurable,  We
rations We o show  you the moest incontestable proof that  we  have
make Shiclds for every :lll deseriboed <-1u'm~;l thl»_-m, We have cured thew after they had heen given

e 1 i X BN G5 S up  to die.
g' ‘I".”'l"ll;u‘t‘i'l}::;::kl\l. ‘}).I Sond for it todiy. l\IIﬂ!”M :lll’l.“ Read the following letters from grateful patients:

THESE POSITIVE POWERFUL STATEMENTS ARE INDISPUTABLE

nor Low severe it ds,

This ent shows how the Magnetic waves from our Vest
envelop  the entire trunk of the body. 0wl =aturate

the patient with powerfnl Magnetic

Serious Complication of TLung, Stomach and ZXidney *'The Shields Have Saved My Life’'—Extreme Case of
Trouble—A Marvelous Chicago Recovery. - Para]yslis rSpleedily]Curtid..I
CIRT PR IR T T lvon . . lear D, Thatehoer: cel as though mst give my
DF' ULEKGRRE I?“" b”: s “‘_(h me L“‘lt_ 1’1‘._‘1'\"“_ l': testimonial in hopes that it mw Didnee some poor suffer-
testify to the perfeet cure I bave gained by using yowr ing one afflicted with paraly to pet the shiclds and be
wonderful Shields.  After =suffering 15 years with stomach cuired, who otherwise wonld give up in despaiv and die, for
troubles, although doctoring the greater part of the thne. the shiclds have saved my Jifte, which T belicve nothing
1 kept getting worse, until I was the victim of a severe else conld ever have done’ for. ax you said when I came
. . . . . . . . | into yonr office eleven years a poor. wreek of myself,
complication of stomach and Kidney tronble, which a year so that T had 1o be half e d and could not help my-
and a balf ago ull scemed {o gy to my Iungs.  Had dread- self, and you were afr: id it was too late, but advised that
ful paing, lost my appeiite, conld not sleep, became so very if 1 \\':1.\-'1-n\'|-1".-1| up wirli the <hin-l_ . that l might yet be
weak that I conld hardly walk across the fHoor, und not saved, You did nearly cover e witl the shiclds, and they

did their work. They  started  the deadened hlood  and
saved oy life, which must otherwise bave heen of  very
short douration, for my bowels and stornach had stopped
working entirely for nearly o week.  They were the same
as dead, T had the fecond stroke, The root of the tongne
was also totally paralyzed and the eyes were sct: could

able to do my work. At times when iy pains were not s
severe I owonld try to read, bt could net for more than
five wmwinutes at i Gime, ax T was very nervous, My family
aml friends thought 1 would not live another month, 1
was gelting tired of taking medicine.  Nothing helped me,

1 happened to see your advertiscment in the paper, which not nwve them and the brain was so far gone it felt just
read  CMagnetism Cures  Without  Medicine. 1 thought like @ big basket on my shonlders, and I had to be held
“While there is life there is hope.””  So just one year ago o owhile the shields were being put oon, for Smy whole
taday T put on yeur wonderful Magnetic Vest. Leggings strengih had given out and I othink you had little hopes

e A . of =aving e bt yFon =ald you w g 3 r
and Tnselos, The resnlt was a miracle, for in two days | P o ! e SR td only for

L 3 A . b your timely efforts | owenld not hiave st 1 lone, 1 he
felt relieved; inoa week, very muoch better; in three woecks, Ean to feel hetter and inproved with evers heor after I
entirely  ered, put them on, and in cight weeks T owas out traveling on

Words cannot  express how  thankful I am to yon for the road. 1w then past S0 rs of age. T am now
your kind adviee; also for the treatment to which 1 owe very miel alive, smart and active, and Toadvise no one
my life. May you live long for suffering humsaity's sake. to hesitate tryiug the shiclds after they know wlhat they
May your great and sure cure e known a great deal bet have done for me, and 1 will e glad to answer any letter
ter’ than it is teday. Yours respecetfully. MRS. OO0 RAY "rnllml“”‘l\”:'lt :“';"(i'”.".fm 1llll'f rl]“m S LR ~nl)u|1n~'
654 lirseh Rt., Chicago, 111, B T VT R

MIES. M0 SCIIWAGER, GE6 W, 41t 8t Chicago, T10,
 We have thousands of just such letfors, stating that fhe patients lad been enred of diseases (hat hal been consid-
ered incurable. Do not be discouraged. Do not give up lope, even iC yon have heen toldl your trouble eonld not he
ecured.  Investigate our clains, for it i a duty you owe yenrself. Al wo ask is for you to write us and send a com-
plete deseription of your case. and let us prove 10 you that we can cure yon,
We will send you FREE OF CHARGE onr new hook A PLAIN ROAD TO TIRALTIL by . I. Thateher, M. D,
and will advise yon just what application of Magnetism will be required to curn yonr ease,  Write us fully to-day, anmld
we will take the same eareful pains to advise vou, ax if yon wonld eall at the office and see us in person,
WAHM FEET___A pair of FOOT BATTERIES. the very smallest shields we make. worn in the shoes, will eomvinee
the most donbtlng skeptic of the enrative value of MAGNETIRM.  $Laon o pair or threee pairs for
$2.00.  Send size of shoe when ordering FOOT DBATTERT EN,

THACHER MAGNETIC SHIELD CO., INC,, Suite 277, 169 Wabash Avenue. CHICAGO, ILL,
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The “LITTLE GIANT?”

ELECTRIC
sEems. CLEANER
SUCTION

For Cleaning Carpets, Rugs,

‘Mattresses, and Curtains.

Removes every particle of dust from Books, Pictures,
helves, Draperies. Portieres, etc.

Costs less per hour to operate.
Price, complete, $85.00

SEND FOR LITERATURE

PACIFIC SUGCTICN CLEANER CO.

322 POST ST., SAN FRANCISCO, CAL.

Don’t Take Chances

with so-called electric washing machines still
in the experimental stage.

We have been making an excellent line of
Cylinder Washing Machines ever since 1903.
If you buy the

SANITARY PARAGON

Flectric Washer and Wringer
(Made of Metal Throughout)

you are certain of a reliable machine which
embodies all the essential features of durabil-
ity, effictency and ser-
vice. The Paragonis
conceded by laundry
experts and leading
engineers to be the
Acme of Perfection
and mechanical in-
gennity.

Before buying any
washer do not fail to
send for our illustrat-
ed Catalog Al4.

PARAGON

MFG. CO.

3619-23 Ashland Ave.
CHICAGO

Model

Here’s Something New
Designed For YOU!

Very often you have “Things
To Fasten’” to brick, stone,
concrete, marble, tile, etc.
This shows how such fasten-
ings may be made quickly,
cleanly and securely with

STAR SCREW ANCHORS

Drill hole. Insert Anchor (Fig.
2). Put screw (Fig. 1.) thru
material to be fastened into in-
serted Anchor (Fig. 2) and
fasten tight. You then have a
positive inner end expansion—
which will hold.

STAR SCREW ANCHORS are
made in one piece of soft lead
composition. ANY S1zE to fit
all screws.

SEND FOR CATALOGUE
AND SAMPLES

Star Expansion Bolt Co.,

Bayonne, N. J.
= —

L

THE
“National”

A
PORTABLE
VACUUM
CLEANING
MACHINE

combining efficl-
ency, practicabil-
ity and economy.
Can be attached
to any electric

hght socket.

EFFICIENT Because it thorough!y accomplishes Its purpose.

PRACTICAL - Because of 1ts simplicity and compactness.

ECONOMICAL Because of its minimum cost of mainsenance
and operation.

Growing concerns and responsible parties wanted
for agents. [Exclusive territory given. Price Com=
plete $100.00. Send for Catalogue and Particulars
NATIONAL VACUUM COMPANY
20 Broad Street, 12 NEW YORK

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Thousands of valuable libraries are started
every year by students, the foundation being a few
books and two or three Globe-Wernicke “Elastic’’
Bookcase Sections.

Write for beautifully illustrated catalogue
giving full descriptions of various sizes to fit any
scientific book published.

L he Glebe Weenicke Co,

CINCINNATI

e e
STRAHLS
STATIC
ELECTRICAL
NSTRUMENTS

2 ot
At
ch'-%
NS
3 )
Electrie
ﬁuv“ Attraction
u'-;'_\." of PITH BALL

$1.00 FOR THIS SET OF INSTRUMENTS

20 EXPERIMENTS
and how to operate them

For the boy and student of Wireless Telegraphy it
is the most Interesting, Instructive and Educational
Experiment that can be secured.

Everyone interested in Electricity should take
advantage of this offer. Cannot be bought elsewhere
under $10.00,

Pith for Pith Balls 10 Cents a Box

$1.00 8ecures the Complete Outflt
WILLIAM STRAHL °?

280 Broadway, NEW YORK CITY, N. Y.

FREE

A Testing
SAMPLE

SUPERIOR BELT DRESSING

The 21 ounce and metal end bar.

Give it trial on your Dynamo
and Motor Belts. Sure cure
for Slipping. Will help you
out on ‘*‘Peak Load.”

SAVES POWER. TRY IT.

Sold by Mill Supply Dealers.

Superior Chemical Mfg. Co.

GRAND RAPIDS, MICH.

Automobile and Marine

Gasoline Engines

From | to 15
Horse Power,

Sterling Engine Company

29 South Clinton Street
CHICAGO, ILL.

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

—




POPULAR ELECTRICITY

pakha i

PO L eamrrrs sope

g

AN ELECTRIC IRON
COMBINING
PERFECT HEAT DISTRIBUTION
THE HIGHEST CHARACTER OF
WORKMANSHIP

PRACTICAL INDESTRUCTIBILITY
THE HANDSOMEST FINISH

€ Covering all the points of the perfect iron,
and of such simple construction that the
highest electrical sad iron value is delivered
for the least money.

¢ On ordinary work it can be used with the
current turned off half the time, yet the iron
is so built that the grip is always cool.

g Made in all weights from 4 pounds to 27
pounds.

€ Continuously used in every place where an
Electric Iron can be used, rendering the high-
est service to the user, and a clean satisfac-
tion to the dealer.

€ You will not be satisfied until you havea

“PEACEMAKER”

q Possibly your Electric Light Plant or
Dealer may not have them. If not write us
direct.

SPECIAL INTRODUCTORY PRICE

Central Station
Managers and _
Dealers it will &8
pay you to 4
know our Spe-
cial Introduc=-
tory Proposition.

ST. LOUIS ELECTRIC HEATING CO.

ST. LOVIS, MO.

Old Vienna
Art Lamp

Some lamps are beautiful,
but not useful; others are useful
but not beautiful. The Old
Vienna Portable is both beau=i-
ful and useful. Its graceful de-
sign, brush brass finish and art
glass shade make it an orna-
ment for any home. Equally
serviceable as a library, hall,
bedroom or desk lamp, or as a
wall light. Complete with cord
and plug, shipped anywhere, only

$3.75

Express Prepaid

FEDERAL ELECTRIC COMPANY
128 W. Lake Street, CHICAGO

For our Mutual Advantage mentlon Popular Electricity when writing to Advertigers.
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THE BEST TELEPHONE BOOKS

AT LOWEST PUBLISHER’S PRICES
POSTAGE PREPAID
ORDER OF

MONADNOCK BLOCK. CHICAGO, ILL:

ABC OF THE TELEPHONE. TELEPHONE PRINCIPLES AND PRACTICE.
BY J. E. HOMANS. BY GEORGE WALKER WILDER, Ph. D.
Chapter I-—The Tel- This is one of the most
ephone Apparatus and valuable treatises on tele-
its Operation. Chap- phouy
ter II—A Brief Sur- : CONTENTS.

vey of the Theory of
Sound. Necessary to
an  Understaading of
the Telephone. Chap-
ter III—A Brief Sur-
vey of the Prineiples
of Electricity. Chap-
ter IV Electrical
Quantities. Chuapter V

History of  the
Speaking Teleplione.

Chapter 1 Magnetic
Action. Chapter II—The
Centimeter —Gram-—=Sec-
ond System. Chapter 111

‘The  Electric Current

| and Magnetism. Clhapter
IV—The Solenoid. Chap-
| ter V—The Production of
ai  Electrical Pressure,
| Chapter VI—Sound. Chap-
ter VII—Early lorms of

l?llcl)?ll;ttlecl;txo‘11; ofLuttl?; Telephony.  Chapter VIII
Magnet Telephone. —The Telephone Receiv-
Chapter VII — The er. Chapter IX—The Trans-
Carhon Mimophone mitter.  Chapter X-—In- .
duction. Chapter XI—The Induction Coil. Chapter

Transmitter. Chapter
VI1II- The Clrecuits of
a Telephone Appar
atus. Chapter IX-
The Switeh Hook and
Its I'unction in the
Telephone Apparatus.

XII—The Magneto Generator. Chapter XIII—Ringers.
Chapter XI1V—The Generator Shunt. Chapter XV—
The Ilookswiteh. Chapter XVI—Instruments and In-
strument Cirenits. Chapter XVII-—Party Lines. Chap-
ter XVIII—Exchange Systems. Chapter XIX—Switeh-
boards and Cirenits. Chapter XX--Switchboard De-
tails. Chapter XXI—Complete Switebboards. Chapter

Chapter X - The XXII—Ca —C
A . XXII—Capacity. Chupter XXIII-—Common Battery
i‘“tﬁ‘hbo'”d ﬂ;‘d :]he S_vstem< Chapter XXIV—Selective Party Lines. Chap-
bpltances o e ter XXV—Location of Exchanges and Pole Lines.

Central Station. Chapter XI--The Operator's Switch = N
Keys and Telephone Set. Chapter XIl—Improved Chap\t}qv‘l\l}ié Polext (‘lmtpt:r ‘(\iVlI l\VlreCChap
Switchboard Attachments. Chapter XIII-—Switchboard S{EXXIY_Cuh]ps Olls(;;1l11(£;tlg“ }o\‘(\IEI:YglhetnIx)nagutPlotg:tl;(t)?ll
Lamp Signals and Circuits. Chapter XIV—The Mul- Chapter XXXI—Line Disturbauces. Chapter XXXII—
tiple Switehiboard. Chapter XV--Locally Interconneet- Electrieal Testing. :
i’&cﬂf\nlge“"'ﬁﬁtg;‘Uste‘fstfff{éfcmE’ffégierClmxl’\tr‘f'x- EXII; 450 pages, 375 illustrations. Price $2.00. Postpaid.
lines and Selective S\‘gnu]s Chapter X VIII—Private
Telephone Lines and Inter-communicating Systems: OTHER GOOD TELEPHONE BOOKS
Common Return Cirenits. Chapter XIX--Erivate Tele- 2mBerI(c)agr'ltéll(é[;lileélc]g]?;!&uccljleB ElheaFoass it »“36600 o
phoue Lines and lnter-comiuuleating Systems; Full | American Telephone Practice, . B. Mlller. ... . .. s
Metallic Circuits. Chapter XX—Large Private Svstems g‘:ﬁ‘t{;"ﬂé&iﬁgﬁﬂgi’c‘a;ﬂg];%u"g'N H Schnelder ;51000 ’0’
;?gtp.g?lt;logmuit‘leclﬂl;hxoclglennienspm;Ttllllgptg:on}‘(é;cft);‘lvciﬁ‘s Di;(;{‘ Modern Electrical Coastruction, Horstmnn&T%lllséey_ &
turbances. Chapter XXII—The General Conditions of | Modern Wiring Diagrams, }xorstman&iouéié\}SI 50 @
Telephone Lire Construction. Chapter XXIII—Tele- Telephone Construction, Installation, Wirlng, *
phone Pole Lines. Chapter XXIV—Wire Transpositions Operation and Malntenance. W. H. Radcllffe & TELEPHONY
on a Pole Line. Chapter XXV-——Telephone Cables and Tele}{m(l)lecug‘g[n’gruI i 'I\iét'lidds'ndildoo ’0 PUB. CO

) o . CO.
Their Use in Underground and Pole Tines. Chapter OO‘DC ctio 42.00 _®° Monadnock Block,

XXVI—Circuit Balancing Devices. Chapter XXVII— st, C. Maver. ... . ... <
The Microtelephone. Chapter XXVIII—Wireless Tel ﬁgggg;‘;' ev ‘é %bbott 6Vols . 5] 6.00 Chicago, HL.
ephony, Chapter XXIX--Uscful Definitions and Hints And’ Pau Lﬂwkeagreat tolephone L ’ Gentlltel,:nen :~In acc:rd.
on_ Telephone Managcement. story, A Fight, with an Octo ance w your advertlse-
375 pages, 268 1llustm1mns and diagrams, black vel- pus”t.. L, 25¢ ¢ ment lnPopularEIeccrlcity,
@ I enclose §.. .for which
’ you may send me

lum cloth. Price, $1.0

ARE YOU READING “TELEPHONY” o

THE GREAT WEEKLY TELEPHONE JOURNAL? 0’
A $3.00 a year paper for $2.00 to those who use coupon attached. 0’
SAMPLE COPY FREE. o
¢ Name.
Address 5 = A A R ¥ |
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You Can Sell
More Electric-Current

There are reasons why every
householder should use electric
current for light, cooking, ironing,
and operating many household
utensils. There are reasons why
every user of power, little or
much, should buy it from Central
Station.

By Advertising

these reasons and proving them with
forceful arguments, any Central Station
can greatly increaseits saleof current.
For years we have prepared and placed
such advertising for the largest Central
Stations in the country. e will be
glad to confer with you.

WM. D. McJUNKIN
Advertising Agency
Business Builders
167 Dearborn Street Chicago

LLECTRICITY

Do You Want to Be WELL ?

Do you lack that vigor and strength that comes with abuidant
heaith? Need of vitality causes most disease. ELEC-
TRICITY will give you better blood and splendid regular cir-
culation—-fresh energy—NEW LIFE. Don't depend on drugs.

THE NEW

(WTZRD)

Wireless Battery

(Electricity in Tabloid F orm)

is the new invention that phy
sielans use and prescrite be=
cause It is compact, simple, eafe
and DEPLNDABLE. A Pocket
| Battery in a polished metal
case—no wires, cords, luge
. or iquids-—just fits the bard.

Small but pctent: lasts a life-
time and cannot get cut cof or

der.

INVALUABLE FOR RHEU=
MATISM, NEURALGIA, ASTH
MA, INSO MNJA ard a1} nervous

tt’roglbleslshu.nc? dlls;‘ases vaused
v sl reulation.
BEAUTY MASSAGE and ELECTR?E *BATHS administered
by means of the WIZARD WIRELESS are effectual, pleagant
and enjoyable. The finest natural complexion beaatifier
ever discovered, Healthy, active skin s necessary tc both
heaith and beautﬁ.

FOR HAIR AND SCALP a special electric brush goes with
every Wizard Wireless, Better than gallons of tonics—clean,
qulck and easy to use.

Will You Try One Free?

We have a speclal offer to make responsible people. WRITE
TODAY for our free approval plan and our new bookiet on
Home Treatment.

The Genesee Electric Mfg. Co.
106 Sterner Bldg., FLINT, Mich.

The
Plunket
i

h

SR SR et

A HIGH GRADE HIGH DUTY
ONE HALF HORSE POWER

GAS ENGINE

weight 68 Ibs. Water Jacketed 4 Cycle.

FOR LABORATORY, SIIOP OR HOME
Efficient, Durable, Simple.

Cheaper to Operate than Electric Motor

ALSO MORE ELASTIC.

Governed so that speed may be increased or
reduced as desired.

SEND FOR CATALOGQUE
AND PRICES . .

J.E. PLUNKET, 47-49 $. Jefferson St. GHICAGO

Agents Wanted.

Will You Accept This

Business Book if We
Send it Free?

Sign and mail the coupon below. Send no money!
Take no risk!

One hundred and twelve of the world’s master Lusiness
men have written ten books—2,070 pages—1,497 vital businesa
secrets ideas, methods. In them is the best of all thet they
know about

—Purchasing Sal hi Position-Gettiag
~Credits = Advertising =—Position-Holding
~—Collections ~Correspondence ~—Man.Handlng
—Accounting ~Selling Plans —Man-Training
—Cost-keep?nz =—Handling C Rued G o1
~—Organization ~—Office Systems ~Competition Fighting
—Retailin; ~—Short-cuts and and hundreds and hua-
—Whol ng Methods for every dreds of other vital busi-
~—Manufacturing line and department ness subjects,

A 9,059-word booklet has been published describing, explaining, picturing
the work. Pages 2 and 3 tell about managing businesses great and small; pages
4 and 5 deal with credits, collections and with rock-bottom purchasingz: pages
6 and 7 with handling and training men ; pages 7 to 12 with salesmanship, with
advertising, with the marketing of goods through salesmen, dealers and by
mailj pages 12 to 15 with the great problem of securing the highest market
price for your services—no matter what your line; and the last page tells how
you may get a complete set—bound in handsome half morocco, coatents in
colors—jor less than your dally smoke or shave, almast as little as your daily

REWSP.pCT. Will yosu read the book if we send i¢ free?
Send no money. Simply sign the coupon.

The System Co., 151-153 Wabash Ave., Chicago—=
If there are, in your books, any new ways to increase my business ot
my salary, I should like to know them. So send on your 16-page free
descriptive booklet. I'll read it. 178-3
Name
Address

Business

Position

For our Mutyal Advantage mention Popular Electricity when writing to Advertigers.




POPULAR ELECTRICITY

e = o ,‘;"A,-' % R K = ) :
On Free Trial 2.
12 Expense |
Until Jan. 1st, 1910 /

Our story is quickly told. We will send you a Hess Steel Furnace and
complete heating outflt, including pipes, registers, fittings and everything
needed. for from $25 to §100 less than you can buy fromdealers,and deliver 1t
ut your station, freightprepald. You may place the purchase pricein the
halll]ﬁls of your localllbatnker who will hold the money until Jan,,1st, 1910,
while you test the heater. P77 'Y
If the test is not satisfactory to you in every way, youmay return the goods Lea der Steel

These
Important

Heating
at our expense and have your money back, we to pay cost of removal Furn
;‘;;’E’E ) and freight charges both ways. Ask us more about it. There’s 1= Ce

money in it for you. OQur great co-operative plan makes youa PPrice $ Pipes and
partner {n our success. We explain this with every estimate. This ————— 49 Registers Extra
offer also applies to lieating equiigmenta for all butldings. We Delivered any station cast of Omaha
manufacture and seil from our Factory direct to you. and north of the Ohio River

Heating Plans Free! Wprite for Booklets ¥

Send us a rough sketch of any building that you wish to heat and—without any charge or ohligation on your part, we
will have our experts prepare a simple, clear plan, which you can easily understand, showing every detail of the
furnace, pipes, registers, etc., in their proper places,, with the exact cost to you of the complete equipment.

The Hess Furnace will burn any fuel. Besides any kind of coal, or wood ;—chips, twisted straw, corn
€obs or any other waste fuel can be utilized and money saved.

Our free bookiets, **Modern Furnace Ileating” and *“These Bear Witneas.” zive valuable informa-
tion about heating any bailding perfectly and economically, Write today for these booklets.

Hess Warming & Ventilating Co.,
912 Tacoma Bidg., Chicago

ORANGEINE

(POWDERS)

“The Only Ethical Proprietary’’

The Best Indorsed Remedy in the World. Wideflir Tested Since 1892
The Surest ‘‘Self-Help'’ Over Hard Places

Thereis nothing secret about Orangeine. Its formula is published on every package, and
shows a perfect balance of remedial agencies, skilfully selected. to reach the cause of pain and
many ailments, with no reactive or drug effect. ) L

éspecia]ly prompt and accurate for Colds, Grip, Headache, Neuralgia, “out of sorts feeling.

WHAT ORANGEINE DOES

Dispels Pain Regulates Digestion Prevents Sickness
Checks Indisposition Increases Nutrition Offsets Wear and Tear
Assures Energy When Most Needed Makes Better Blood and More of It

Perfectly Adjusts the Nervous System

25¢c Package Free for Honest Test

Orangeine is mailed anywhere on receipt of price. 10c package (2 powders), 25¢c package
(6 powders), 50c package (15 powders), $1.00 package (35 powders). We will mail free, one 25¢
package, on receipt of request, with assurance of honest test, under suggestion of our directions.

The Orangeine Chemical Co.,15 Michigan Ave.,Chicago

For our Mutyal Advantage mention Popular Electriclty when wﬁlﬂn‘g.to Advertisers. T
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IN PLAIN ENGLISH

HENRY WALTER YOUNG, Editor
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ath this Page.

ATTRACTIVE RENEWAL OFFER

We offer you with your renewal the choice of some of the
best electrical books published FREE with $1.00,
Canada $1.35, Foreign $1.50, for your renewal.

When your subscription expires, you will find a renewal blank enclosed here. You
should fill out and return same with remittance at once to avoid missing a number. Positively
no copies mailed on any subscription after same expires unless renewed, and we cannot agree
to begin subscriptions with back numbers,

No matter when your subscription expires, it will pay you to avail yourself now of this

Special Offer For Renewal Subscribers Only

HANDY ELECTRICAL DICTIONARY.

By W. L. Weber.

Complete, concise, convenient. Designed to
meet ‘the needs of the beginner or student in
electricity, and at the same time to furnish a
compact, reliable reference, in an easily ac
cessible form, for the electric worker and ex-
pert. 224 pages—“Plain English" definitions
of over 4,800 electrical terms and phrases. Seven
pages of diagrams. Margin indexed. Hand-
somely bound in red leather.

DYNAMOS AND ELECTRIC MOTORS AND
ALL ABOUT THEM.

By Edward Trevert.

Explains, simply, the different types of dyna-
mos and electric motors with instructions and
working drawings for constructing a dynamo
and building an electric motor; also how to
make an electric battery for running motors.
Fully illustrated.

WIRELESS TELEGRAPHY.

By Fred. Collins.

Practical instructions ecovering the history,
principles, methods and apparatus used in wire-
less telegraph work, including a special article
on the telautograph, with a list of examination
questions.

Popular Electricity

issue.

is growing at a tremendous rate, H's readlng pages improving each
You'll be renewing sometime. Why not now, and get a valuable book

PRIVATE HOUSE ELECTRIC LIGHTING.

By F. H. Taylor.

A popular hand book of modern methods in
wiring and fitting as applied to private housecs,
including a chapter on small generating. plants.
122 pages; 66 illustrations.

TELEGRAPHY AND HOW TO LEARN IT.

By Wilson F. Frederich.

A complete treatise in Elementary Electricity
and Practical Telegraphy, which together form
the ‘“Science and Art of Telegraphy.” Its scope
and treatment is within the comprehension ot
all students who will find it extremely practical.
Handsomely illustrated.

HOW TO MAKE ELECTRIC BATTERIES AT
HOME.

By Edward Trevert.

As its title indicates, this handy little volume
shows how to make simple yet substantial and
practical electric batteries, both closed and open
circuit, which can be used for experimental
work or for operating telegraph lines, ringing
door bells, running small motors, inecandescent

lamps, etc. Illustrated.

ADDRESS CIRCULATION DEPARTMENT

Popular Electricity Publishing Co.

Monadnock Block, Chicago.

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

PUBLISHER’S PAGE

No Longer in the “Infant Class”

With this issue Popular Electricity completes one year of its existence. In another
month it may take its place among the sedate and turn compassionate eye upon those that
The first year in the life of
any publication has a very important bearing on its future, and in many cases those twelve

.

are still laboring mightity under the appellation — “Vol. 1.

months actually determine whether it shall live or die. During this pericd the wants of he
reading public must be determined, in the particular field which the publication covers, that 1t
may be so shaped as to meet the requirements of the greatest number. . During this sarne percd
the ““dear readers” are also making a little investigation on their own account — and they are
most discriminating. In the final analysis, upon their decision hinges the fate of the “infart.”

We are not going to boast, but we do feel that the resuits of the first year's work wanant
some elation on our part. The reception of Popular Electricity has been flattering. Its cir-
culation has been increased beyond expectations, and this circulation among a class of intelligert
and eamest readers has brought to us and enables us to retain a rapidly growing clientele of
satisfied advertisers. For this generous support we wish to express our sincere thanks, and to
promise increased efforts to make Popular Electricity more worthy of its continuation.

- WHAT THE NEWSDEALERS
2 ARE DOING _

| f yﬁh re

PULAR ELECIRIU

1018 EUCLID AVENUE . CLEVELAND O.

Newsdealers have found
in Popular Electricity a ““live
wire” and many of them are
making special efforts to
“push a good thing along.”
They realize that this is the
age of electricity and are not
slow to see the significance
of a magazine, not a tech-
nical publication, that they
can hand out to the general
reader wh o comes along
with the query “Got any-
thing on Electnicity?” The
enthusiastic support which
many of them are giving the
magazine is exemplified by

THIS! . .
'1,_;01643’% ATTENTION : the attractive display shown

herewith, which is but one
among hundreds.

IR A

RENEWALS: The date on the wrapper of your magazine shows the issue with which your sub-
scription expires. No additional copies will be mailed after the expiration of a subscription, except upon re-
newal. Since each issue is printed a month before the date which it bears, renewals should be sent in at least
four weeks in advance, in order that no copies be missed.

For our Mutual Advantage mention popular Electricity when writing to Advertisers.
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iy H A H Positively Up-to-Date and Written for
ﬁ";‘?ﬁ?ﬁ 5 A Complete Etectrical Workers’ Library Fi; s very Uorio-Date - e
( X TRICAL There Is little that Is theoretical, nothing historical. but everything usetu! and
\ ' CONSTRUCTION . // practical. I[]Ju.sl; what'ls needed to be known and nothing to confuse,
\ ORI E TousLey The authors are men who are brought In dally contact with electrical workers and
o, i who, therefore, are conversant with their needs and with the best methodsof present-
-3 i, ing the various subjects.
MODERN WIRING, DIAGRAMS AND DESCRIPTIONS
Describes everything used tn general practice: bells, burglar alarms, batterles,
dynamos and motors, meters, automoblles, are and incandescert wiring, telephones,
O, testing, troubls, etc. Y Fits the owner for any kind of eiectilcal work.
J M‘_"' Each diagram and explanation completé In itself, not requiring any previous
P o » knowledge of the subject to be ab'e to understand it.
FPELECTRXALWIRINGS A complete collection of diagrams covering every class of construction with which
{ AND } the electrical worker will be brought In contact.
3 (ONSTRUCTION 3 A book that can be carrled on the job. Y Settic disputes and arguments.
ELECTRICAL WIRING AND CONSTRUCTION TABLES

This book contains the only ‘practical alternating current wiring table published,
Here is the old formula for drop in voltage:

NI(E.X.P.F)+ (L X. R.)912+ [(E.X.LF)+L]:=F
To dontellgent work you must usa this ofrmula to find the slze of wire needed or
consult the tables in this book. In the past most people have guessed.
" . This book glves tables by which the groper size wire may be found without the
’f § ‘?}_ use of mathematics. The tables do all the fizuring.

MODER 3 Trigonometry, algebra and the extraction of the square root are not necessary
J WIRING DIAGRAMS & with these tables. { Over 100 pages.of tables. Single, two and three phase; any dis-

AND ] tance, any 10ss, aay J)ower factor. any voltage, an(;7 efliciency, 25, 60 and 125 cycles.
DESCRIPY 10NS 4 All that are needed; none that are not needed. § Will save, in time saved, thelr
FOH £ P cost nany times over. § The tables showing the proper size wire to use according to
\ U[CWKAL_W‘“ y the Underwriters’ table of carrying capacity minimize the possibllity of costly errors.

‘%mus"“”,_ MODERN ELECTRICAL CONSTRUCTION

T i : The nractical workman's handbook. § Wfltten by men in dally touch with the
w RENSH0 o EM AR best clasg of work and the latest wrinkles. { For those who desire to pass clvil service
NE EDITION 5 examinations, gain admittance to the unjons, become first-class wiremen, know all the
tricks of the trade. Y Detail Information on all construction work. %Every page full
of practical Information; nothing else. Strictly up-to-date. ¥ Per sot of three
g?lulmes,]bnund In] (lglI %’(;arsk.i]nSM({rg:co lendtlrlxer. re: i egzes. mu;léi corners, smtooi
ngle volumes, each, $1.50. ¥ Sen any address, all charges pald, upon recelpt o

price.  FREDERICK J. DRAKE & CO., XIG Fisher Building, é:licago. U s A.p

NOLLAIN IS A 5" SWYHIVIA INIYIMN

25¢ BOOKS

Our 25c¢ Electrical Books are
immensely popular

Here are some of the Titles

Electricity
Dry Batteries.
Electrical Circuits and Diagrams,

No More Interesting or Bet-
(Part 1) Direct Current. ter Paid Profession Exists

Electrical Circuits and Diagrams,
(Part 2) Alternating Current.

Electric Bells and Alarms. P
Modern Primary Batteries. Electr ICIty
Expelimenting with Induction Colls.
Induction Coils. How to Make and Use Them .
Simple Experiments in Static Electricity. Our Students Learn
The Wimshurst Machine, by Doing the Work Them-
Alternating Currents, Simply-Explained. }; ) g ;

Small Accumulators. selves under the guidance
Small Electrical Measuring Instruments. of skilled instructors, in the

Than

All Fully Illustrated ; largest and Dest equipped
Mailed postpaid upon receipt of price Electrical School in the

Send for full List of over 60 Titles FREE world

Write or Call jor
Prospectus.

SPON @ CHAMBERLAIN
123 F. Liberty St. NEW YORK

[

New York Electrical Trade School
36 West 17th Street, New York

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Here’s Your Chance

It’s more than a chance — you can make it

ELECTRICITY

My Boy!

N a certainty because it depends entirely upon
yourself. 1t’s your opportunity to rise to one of the

countless positions open to the trained man and obtain a trained man’s salary.
The man who sits in his private office and ‘hires and fires’” and lays out
your work, was no more qualified to fill that position a few years ago than

you are today. He saw HIS CHANCE and
made the most of it. He obtained his
training and knowledge by study. You
can do the same — the American School
will help you.

You don’t want to remain in the “time~clock and dinner=
pail’” class all your life— don’t be satisfied with just a com-
mon job at small pay. Show the boys at the shop that you
have it in you to advance — you owe it to yourself and your
family.

Don't be afraid to mail the coupon, you won't be bothered
by agents or collectors. Like all strictly educational institu=-
tions, the American School depends, for growth, upon reputa=
tion and the success of its students.

Don’t let alittle thing like filling in and mailing a coupon
stand between you and success, congenial work and more pay.

Accept your chance to-day.

WE HELP MEN HELP THEMSELVES

American School of Correspondence
CHICAGO, U.S. A.

FREE INFORMATION COUPON

American School of Correspondence :
Please send me your free Bulletin of engineering informa-
‘t_lc):? _:}nd advise me how I can qualify for position maried

...Electrical Engincer  ....Telephone Engincer
.. Draftsman ....Heating and Ventilat'g Eazr.
. Clvil Engineer ....Plumber
... Mechanical Eng'r ....Architect

....Stationary Eng'r ... Hydraulic Engineer
....Structural Engineer ... Textile Boss
.. Municipal Eng’r ....Sheet Metal Pattern Drafts'n
...Railroad Engineer ....College Preparatory Course
..Structural Drafts’m .. . Sanitary Engineer

ADDRESS
OCCUPATION

Pop. Elect. 4-09
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POPULAR ELECTRICITY

The Del Electric Curling Iron

¢ A new and practical electrically heated device
for curling the hair. The only electric curling
iron that will produce marcel and pompadour
effects. € This iron is self contained—requiring
no separate device for heating, thereby insuring
absolute cleanliness. € Attaches to any lamp
socket by means of cord and plug. €§ When the
iron is sufficiently hot, turn off the current, the
cord may be detached. and the iron will remain
hot for some time. This leaves you free to act
without chance of the cord getting in your way,
Will be found most convenient when traveling.

Price, $3.75 complete.

SOLD BY ALL FIRST-CLASS
DEALERS

Del Sales Company, ...~ s.. Chicago

EXCELSIOR AUTO-CYCLE

L4 FOR

9209

s Ty e o

-w‘-'"'

Not Rebuilt and Reconstructed—It Was Right at the Beginning

But cmbodying every new feature fourid to be a real
improvement of practical value.

We were the first_advocates of a low saddle posi-
tion, Watch others follow,

Our positive sight feed oiling system positively elim-
inates lubricating troubles.

High tension magneto or battery ignition.

EXCELSIOR SUPPLY CO.

Straight line frame that gives the maximum strength
at minimum weight.

These are but a few of the many points that make
the EXCELSIOR AUTO-CYCLF? the one that is
always on the job.

ur new illustrated circular, M. C. 129, gives full de-
tails. Write for it today.

233-237 Randolph Street, Chicago, III.

Established 1876.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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WE WANT a sample of wood finishing done with

our preparations in your home. We will serd

the materials to do the work. Here they arz:

A bottle of Johnson's Electric Solvo to quickly remove the

old finish—
A bottle of Johnsons Wood Dye (you to choose the color

from our 14 different shades) to color the wood—
A sample of Johnson's Prepared Wax to give that beautiful

“hand-rubbed"” effect—

And our illustrated guide book for home beautifying which includes complete color card and
tells how to finish and refinish wood.

No doubt you have some piece of furniture that you prize highly, yet do not use on
account of the worn condition of its finish, or because it does not harmonize with other fu:-
niture or decorations.

Use this outfit, which we want to send you free, for refinishing it, and you will be
surprised to learn how easily the work is done and the beauty of the result.

May we send you these three packages, and the valuable six-color book, free at A
once? Learn from the test the beautiful effect obtained from the use of

Q'D' b@é@
@
Itis not a mere stain. Itis a deep seated dye—sinking into the pores
of the wood and bringing out the beauty of the grain. When finished
with Johnson's Prepared Wax you have a permanent finish of real
beauty and most artistic effect. We want to give you these three
packages at once. Send ten cents to partially pay cost of pack- QQ‘:.”?
ing and postage—using coupon below for your convenience.
Johnson’s Wood Dye comes in 14 Standard shades:
. 126 Light Oak No. 130 Weathered Ouak
. 123 Dark Oak No. 131 Brown Weathered Oak
. 125 Mission Qak No. 132 Green Weathered Oak
. 140 Manilla Oak No. 121 Moss Green
. 110 Bog Oak No. 122 Forest Greer.

. 128 Light Mahogany No. 172 Flemish Oak
. 189 Dark Mahogany No. 178 Brown Flemish Oak

Half-pints 30c; pints 50c. Johnson's Prepared Wax
10c and 25¢ packages. Also sold in large sizes, For
sale by all leading paintdealars. Send coupon today to

S. C. Johnson & Son, Racine, Wis.

“The Wood Finishing Authorities’

0’4&“’% 5

Johnson’s Wood Dye .+
y :

>

»
&

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




POPULAR ELECTRICITY

A POPULAR BATTERY

AT A POPULAR PRICE

Very extensively used for CALL BELLS,
BURGLAR ALARMS, ANNUNCIATORS,
| { TELEPHONES, MEDICAL BATTERIES,
Sasrmeesd SMALL MOTORS, Etc.

:::"““‘Y for open circutt i

o give peryor resuitsand *

% than any grher Dry B4
1t Samg lags.

i : In all comparative tests made of the various
MANUFACTURED BT i e ] -

‘NAnON/:L CARBON €0 § makes of low price (.iry cells‘or} thfe market
CLEVELAND, O the GLOBE proved its superiority in length

of life, efficiency and recuperative powers.

Price in lots of 12 or more 13ic each.

NATIONAL GARBON (0., CLEVELAND, 0.

senavou a NoOnarch Vibrator

Guaranteed to be the most powerful, durable 0

and practical viprator of 1l)u‘.s size made. 0 N A P P R VA L
These vibrators contain complete, perfect Electric Motors, and are made to run on their
own dry cells or to attach to electric light socket like a lamp. Fully adapted to professional
requirements, yet the most ical and satisfactory for home use. Lxght..compac.t

noiseless; motionless handle. To prove our strong claims for the Monarch, we send it prepai

TO TRY FREE

Don't buy a vibrator without careful consi-

deration of every one of the above points,
) including scope of guaranty.

L Helps to restore to

For Beauty nature’s intended

X pcrfections. Re-

moves wrinkles and facial blem-

ishes, If too thin, it brings the
s blood and develops fullness of
B the neck, arms or deficient parts,
by building new flesh. If too
stout,it bringstheblood to wash
away adipose tissues. Splendid
for the scalp, for the complexion
and after shaving. Prevents
dandruff, irritation, falling hair,
baldness.
Furnishes passive exercise to_parts which suffer from congestion, the cause of all disease,
FOI’ Healt bringing tk?e rich, gurifying blood in quick response to its swift pulsations, and restoring

normal functions. Soothes excited nerves and brings sweet, refreshing sleep.
Let us send you a vibrator, prepaid, without a cent in advance, so that you may know for yourself the wonderful
benefits of vibration when given by a high grade machine. Liberal allowance for old machines in exchange. Our new
Book, ‘‘Health and Beauty Without Medicine," with illustrations from life, FREE  Write today. Address

MONARCH VIBRATOR CO., &fdesfiking

For our Mutual Advantage mentlon Popular Electricity when writing to Advertisers.
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Death in the Phone!
She Doesn’t T

Know
YOU TELLHER [ .

that if she presses |
her lips against the
mouthpiece of an |
undisinfected Phone
she takes chances of
becoming infected |
with loathsome and l
incurable diseases. |

SCIENTIFIC - |
TESTS PROVE |

that the hpiece of every undisinfected Phone wil
malignant Germs, which she may inhale and thus contract
Tuberculosis, Diphteria, Typhoid ia, or even
a more revolting disease! ’Thedmphxa_qm of the Phone, upon
which the breath of the user condenses in large drops, forms an
ideal incubator for GERMS; Guinea pigs inoculated with such
drops developed Tuberculosis of the lungs. .
Even the healthy mouth harbors Germs of dread disease which
might prove fatal if transmitted to a person susceptible to disease!
Scores use your Private Phone; it may infect you even though
your lips do not touch it—for you cannot use it without inhaling
the exﬁalalions of others. See the drops on the daphragm;
smellit. Ask your Physi of any riologist!_Write us for
convincing proof. Take no chances; equip your Phone with a

DIOZO PHONE DISINFECTOR

& Deodorizer. It KILLS Germs—Destroys odors. Keeps the mouth-
piece constantly DISINFECTED. Applied in less than a minute!
Guaranteed for 1 year. Nocare, tronble or recharging. It does notin-

terfere with the operation of the Phone. Attractive in appearance;
made entirely of metal, aluminum finish and filled with solid DIOZO—

no LIQUID. We mail one to any part of the world, postpaid, for 50¢.

~‘ PARKER CHEMICAL CO., 233 Market St., CHICAGO

ELECTRICITY

Did you ever stop to think just how much
has been accomplished with this ‘‘something
of which we know so little.”

It is only lately that public attention has
been directed to its value as a curative agent
especially in such diseases as

RHEUMATISM LUMBAGO
NEURALGIA® SCIATICA

and the results that have been accomplished
have astonished even the most sanguine.

As a result of the study and investigation
which this Company has been making under
the direction of Expert Electro-therapeusists,
we have been able to placé on the market

ELECTRO-ROL

a perfect combination of Faradic electricity
and Vibration or massage.

The Electro-Rol is so simple that a child
can use it without danger, so effective that
Physicians and Masseuse have adopted :t in
their practice, and the price is so reasonable
that it is within the reach of every family.

We want to send YOU our booklet and
Body chart so you will know more about the
Electro-Rol and what it will do for you in
pain or sickness. A postalwill bring our reply.

OLIVER MFG. CO. Inc. 192! Walmat St =

We Want a
Representative

In Your Shop

g We have a plan by which farming
can be done on a large scale and pay
small investors very large returns.

q We farm in TEXAS the land of op-
portunities, where you can harvest
some crop every month in the year.

q Itwill pay every one toinvestigate
and secure an interest with us. Full
particulars free.

€§ You can make $100 a week repre-
senting us without leaving your
present occupation. Try it.

National Farm @ Land Co.

Dept A. ST. LOUIS, MO.

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. Genera-
tors and Motors, Electric Light
and Power Wiring for Factories,
Churches, Schools, Colleges, The-
atres, 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, Theater
Stage Plugs, Experimental Switch-
boards and Appliances for High
Schools and Colleges. Newgard re-
ceptacles and other electrical spe-

cialties.

All Electrical work at the Chicago Electri-
cal Show installed by us.

Manufacturers of the Famous ‘“‘Newgard” Waterproof
Receptacle and Globe.

HENRY NEWGARD & CO.

30-32 West Monroe St., Chicago, I11.

For our Mutyal Advantage mentign pPopular Electricity when writing to Advertisers.
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three moving parts.
coal oil, etc.
Crank shaft forged steel.

3-5-7-10-12 14 and 40 H. P. at proportionate prices.
Starts without cranking; no cams, valves, springs or sprockets.
Uses alcohol, gasoline, naphtha, distillate, kerosene,
All bearings babbitted.

For your Row Boat, Sall Boat, Launch.
ship.  Send for testimonials and free catalog.

DETROIT ENGINE WORKS,

Only

Cylinders and pistons ground.
10,000 in use, All sizes ready to

1310 Jefferson Ave., Detroit, Mich.

Artists and draftsmen make $20 to $100
a week. Pieasant, re-
fined, facinating
work for men,
women boys
and girts.
‘We guarantee

IMustrating, Cartooring,Com- proficiency or

mercial Destgning taught b
artists tralned In American s@’md Eu- ;vlll re&
ropean Schools. Instructionadapted txﬁtl!tl)n.

to each student’sneeds. Advisory Board

of world's best artists approves lessons.

Test Work Sent FREE to ascertaln indi-

vidual taleats and needs. State course wanted.

You assume no obligation. Mechanical, Arch-
itectural and Sheet Metal Pattern Dra fling also
taught successfully. ACME School of ‘Drawing. g
237 South St., Kalamazoo, Mich. It Interested, ask about the

ACME RESIDENCE SCHOOL IN KALAMAZOO

COLUMBIAN
ENGRAVING

HALF TONE
ZINC ETCHING
TILLUSTRATING
¥ 231-335DEARBORN ST. ¢
\ CHICAGO

- EE  PrONE HARRISON 1978

4,‘ IIT':I!MM]TABLES }(Iﬂ |

i
; A
U =y
.I"I1 Wl ”N“Iﬂ”“" 4
| ing Tables have been the the standard.
e There are none better at any price. Style 3
s ehown in thelliustration is very eomplete, with
i foot rest, swing instrument drawer and sketch box. W
ﬁ Has adjustment for attaching to eitherside. The top can I

For years Fry Patent Draught- W

be ridsed without raising frame. Sultable for sketch, per-
speetlveand careful work. When not in use foldsup and |l

terial ;1ron standards adjustable to desited helght. Write
to-day for descriptive matter our entire line of draught- |
Ing-room furniture. The quality and price is right.
FRITZ MFG. CO., 93 Alabama St.,  Grand Rapids, Mich. |
hlzu|uuuummnunmuummnnnnnmumnnmmmlmlmmmnmlmnmﬂmummmnmnmnmmnnnmmnnmn:

J~ can be set in small space. Made durably from hest ma-
i

=

ELDREDGE ELECTRIC MFG. GO,

MARUFACTURERS OF

ELECTRICAL
MEASURING
INSTRUMENTS
& SPECIALTIES

26 P. O. Square,
SPRINGFIELD, MASS,, U, 8. A,

measures high and low volts, amperes
and resistances. It's compact, accu-
rate and inexpensive. Send for com-
plete catalog No. 14, of portable and

cofinorers 8 switchboard voltmeters and amme-
| e

L. M. PIGNOLET

78 Cortlandt St. - New York

4-IN-1 VOLT-AMMETER

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 20c.
Send 50c 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 andfmake imitationistained glass.
How to transfer photos on glass, bore holes in glass and

‘cut skylights.  GEQRGE L PATTERSON & 0.
2214 Montlcello Avenue - - - WORGAN PARK, ILL,

LIGHT

MAKES and burns its own gas, Pro-
duces 100 candle power lignt—
brighter than electricity oracetylene
— gaaper than kerosene, No dirt.
No grease, No odor. Over 200 styles,
Evex%lnmp warranted. Agents want-
ed.

rite for catalog. Do not delay.

THE BEST LIGHT CO. _
380 E.SthSt.; Canton, Ohjo

“Don’t Cuss The Telephone”
Because your line is noisy. Buy a ' Wasatch Induction
Killer,”” and be happy. Made for all kinds of noisy lines.
“1T STOPS THE BUZZ”

Sent by mail postpaid for §1.50. Every telephotie user
needs one. ‘‘Agents Wanted.” “‘Patent Pending.”

WASATCH ELECTRIC SERVICE CO,, (Inc)
46 Post-Office Place, Salt Lake City, Utah.

0O YOU LIKE TO DRAW»

THAT’3 ALL WE WANT TO KNOW

Now, we will not glve you any grand prize
—or alot of free stuff If you answer thisad.
Nor dowe ¢latm to make you rich in a week.
‘But If you are anxious to develop your talent
wlith a suceessful cartoonist, so you can make
money, send a copyv of this picture, with 6¢ in
stamps for portlollo of cartoons and sample
lesson plate, and let us explain.

The W. L. EVANS SCHOJL OF CAHTQONING

833 Kingmoore Bldg., Cleveland, Ghl10.
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Webster’s New $8.50 Encyclopedic Dictionary FREE with each of the First
Hundred Orders!

MAGNIFICENT 1909 EDITION OF THE

New Americanized Encyclopedia

First in Wealth of Learning, First in Weight of Authority, Latest in Date of Publication

Fifteen massive volumes, sumptuous binding; 10,000 double-column pages, 100 superb maps,
37,000 biographical references, hundreds of illustrations, colored plates of the rarest beauty

«“An intellectual ocean $1 00 Secures the Set. :ggl;.:;elg:i’;;;gﬁ
[ ]

whose waves touch ev= =
ery shore of thought.” sent Free for Examination | A Huge Library

The King of All Encyclopedias, at Prices Never Before Approached

You have always meant to get an encyclopedia—every intelligent man does. NOW IS THE TIME. The posses-
sion of this latest and greatest of all ENCYCLOPEDIAS puts you ten years ahead of your less enterprising neighbor.
Other books tell you about ONE thing this tells you about EVERYTHING. It covers every phase of human
knowledge, discovery, ex erience, and belief. All gallant deeds and stirring scenes, all victories of brain 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 teeming pages of these splendid volumes. Can YOU afford to do without it?

Its Matchless Authority. The most brilliant thinkers of the century are enrolled as its contributors.
Its w:iters include such men of w}c,)rld—wide fame as Matthew Arnold, James Bryce, John Morley, Andrew Lang,
§t. George Mivart, Canon Farrar, Edmund Gosse, John Stuart Blackie, Leslie Stephen, Edward Freeman,
Lord Kelvin, Robertson Smith, 5'r Norman Lockyer, Thorold Rogers, Saintsbury, Swinburne. Simon New-

comb, John Fiske, Cardinal Gibbons, John Bach McMaster, A(.imlr_al Melville, Thomas B. Reed, Carroll
Wright ; and these, with hundreds of others equally famous, give itan authority so overwhelming, so

incomparable, that it reigns without a rival in the realm of scholarship.

1al Half Price Offer. To emphasize the issue of the 1909 edition of this magnificent
e making, for a limited time only, a special introductory offer at just ONE-HALF the

P.E.
Apr.'09

work, we are S

12 ice. The cloth set we price at §37.00, the half morocco at $46.00. Moreover, with THE

er::%ﬁ ?wlf- tr.)}:lecﬁrst hundred orders tc‘: reach us we will send absolutely FREE Webster's Huge BOOKLOVERS'

New Encyclopedic Dictionary. retailing regularly at $8.50. It is bound in full sheep, SOCIETY

marbled edges. gold stamped and indexed. This combination of the world's most fam- 156 g;thA ey
: i ew York

ous Encyclopedia and equally famous Dictionary gives you a magnificent reference
library of enormous extent and unmatchable value.

Money Now. Sign and mail the attached coupon and we will
shi'sy%l\:'zli lcqol\?n le‘:;‘se,: for five days free examination. You can return them AT
OUr)R EXPENSE if they failto give you entire satisfaction. Weéaay alltrans-

ortation charges. Should you decide to purchase them, then send us $1.00 as
grst payment and pay the balance at the rate of $2.00 per month for the

cloth and $2.50 per month for the half morocco.
. At these henomenal prices the introductory
sets[:v?lll:‘l:x:islg?&:ymag[}c. g It is t%e op_ponunity of a lifetime. En-
rich your mind, adorn your library, delight your family with this
stupendous work.
WRITE TODAY Remember. No risk! No obligation!
You purchase only if satisfied.

The Booklovers’ Society

156 Flith Ave.
New York City

Please send me for exam-
{nation prepald a complete
set of the New Americanized
Encyclopedia In_half mprocco
binding at é'our SPECIAL
HALF PRICE offerof $4600. If
the set Is satisfactory, I agree to
nay u[)on the purchase price the sum

; of $1.00 {n cash within b days afier re-
ceipt of goods and $2,50 each month
thereafter for eizhteen months. Title to
remain in The Booklovers® Soclety urtil futl
purchase price has been pald. If the books
are not satistactory. [ am to notify you prompt-
ty and hold them subject to vour order. Aleo send
4 me Webster's New Encycloned' - Dictionary, whieh
chlement, to receive absolutely FREE should I retain
set.

ADDREBS.

11 you prefer the cloth edition, alter$46.00 £o 337.00 and $2,50 each month to $2.00.

For our Mutual Advantage mentlon Popular Electriclty when writing to Advertisers.
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DOPULAR
LECTRICITY

IN PLAIN ENGLISH

THE LIGHTING OF SHOW WINDOWS S

- . BY VVILLIAM KEILY.

When the lighting of the show win-
dows of stores is spoken of,
course assumed that electric lighting is
meant, for this is certainly one branch

of illumination where the advantages of

electricity must be universally conceded.
One has but to-imagine the sorry figure
that the store fronts in any of our
American cities would present to our
twentieth-century eyes, after dusk, if
any other illuminant were used, to real-
ize that it is a case of “Eclipée first; the
rest nov. here.”

But whiie all up-to-date show win-
dows are lighted electrically, there are
about as misny wethods of accomplish-
ing the result as there are window-trim-
mers or designers, to say nothing of the
illuminating eng neers, who have ideas
of their own on the subject. As might
be expected, the engineers and the de-
signers of window displays do not al-
ways agree. The engineer is a man
whose shibboleth is “efficiency”; he is to
do with one dollar what any fool can do
with two. He wants to get the greatest
amount of useful light in that window at
the least cost. Very likely he will favor
the tungsten lamp, with its high effi-
ciency and its beautiful white light, di-
rected where needed by reflectors de-
signed with mathematical accuracy.

On the other hand, the high-class win-
dow trimmer is an artist. He aims to
_produce beautiful effects by combina-
“tions of color and form. He has in
mind the apparent changes in form when
viewed under different colors—a sub-
ject but little understood. He has' his
designs, his backgrounds, his comple-

it-is of -

w «

mentary colors, his tones aud, tints,
‘Softly, softly,” he may say to the en-
gineer ;, “we do not*want.a white light;
we want a yellow with some red in it—
a warm friendly flesh tint, not a~glare

CEILING OF WINDOW |

__ TRANSOM WITH CURTAIN
~ BEHIND GLASS e 3

| PANE

S f’m;azzg AR
; -

N E
/ sLtbe oF wr{\lqow/ / |

ARRANGEMENT OF CONCEALED TROLGH
LIGHTS, SHOWING ANGLE OF GREAT-
EST ILLUMINATION.

of white; white is harsh.” And he will
probably have his way.

The present article is accompanied by
some photographs, taken about midnight
or 2 o'clock in the morning, when the

sidewalks are comparatively clear,
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showing the beautiful window displays
and window lighting of the famous re-
tail store of Marshall Field & Co. in
Chicago. Such effects as these are only
obtained by the highest degree of artis-
tic skill backed by lavish expenditure;
but it is to be remembered that the light-
ing effects, which are excellent, are ob-
tained by very simple means; they can
be duplicated at small expense in win-
dows much less pretentious.

- POPULAR ELECTRICITY

tric lamps of 16 candlepower each and
spaced about six inches apart. These
lamps have the ordinary carbon fila-
ments and produce the familiar yellow-
ish light. They are invisible to the spec-
tator unless he twists his neck around
and makes a particular effort to look at
them. The idea is to show the mer-
chandise, not the lights. Each lamp
carries its own reflector; that is, the
upper half of the round bulb is silvered

IN THIS VIEW THE ANGLE OF LIGHT IS PLAINLY SHOWN AT THE LEFT.

Referring to the accompanying dia-
grammatic sketch, it will be seen that
the lamps are contained in a trough
placed batk of the framing or sash
which separates the main part of the
window pane (which is a single sheet
of glass about 12 feet high and 17 feet
wide) from the upper part or transom,
behind which is a draped curtain. This
trough is of wood, painted white on the
inside and shaped as shown in the
sketch. Inside it, at an angle of about
35 degrees, are round incandescent elec-

like a mirror. When the reflecting pow-
er becomes lessened the lamp or lamps
may be replaced easily.

As shown in the diagram the lamps
are so placed that the greatest amount
of light comes where it is most wanted,
and that is on the plane extending from
the eyes of a spectator of average
height. The upper part of the window
does not need much light and does not
get it. In some of the pictures the an-
gle of light is clearly shown. In two of
them rows of lights can he seen appar-
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ILLUMINATION OF OBJECTS OF ART.

SHOW WINDOW LIGHTING. OVERHEAD FIXTURES WITH GLASS TUBING
PENDANTS.
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ently, but these are reflections of lights
in glass partitions; the lamps themselves
are invisible,

While the source of general illumina-
tion is carefully concealed, it is some-
. times desirable to show a few decorative
lamps in the window setting. One of
the pictures reveals some beautiful
overhead fixtures, in which 16-candle-
power lamps are concealed in circular
fringes of glass tubing. The average
length of these glass tubes is 18 inches.
In the same photograph are to be seen
some modern bracket fixtures arranged
to look like candles. The frontispiece
shows the pretty effect obtained by vines
climbing on hollow pillars of glass with
lights within.

Window decorating is an art by itself.
In some respects it is like stage setting.
For instance, in the retail store of Mar-
shall Field & Co. there are 40 show win-
dows facing the sidewalk. FEach of
these window spaces is 17 feet high, 22
feet wide and 914 feet deep. Here is a
room of considerable size, for which, on
a grand occasion, a design, a setting, a
picture, must be provided. At the open-
ing of the new store in 1907 a force of
300 people was employed for six months
making window decorations. The head
window trimmer gets a larger salary
than any other man in his profession in
the United States.

But, unlike the stage, there is no il-
lusion. Everything displayed is genu-
ine and is shown both by daylight and
artificial light. Imagine a stage setting
in broad, garish day! In window dress-
ing in the great retail stores the richest
of satins, silks, damasks and gold em-
broidery are used. Sometimes the dec-
oration, irrespective of the objects dis-
played, costs a thousand dollars for a
single window,

Show ‘window lighting is one of the
most attractive features of city streets.
It may be simple or elaborate, direct or
indirect, with white light or colored;
from any of a variety of lamps, ar-
ranged in one of a myriad of forms;
there is no hard-and-fast rule to follow.
Every merchant must adapt his means
to his end, but one thing is certain, if he
is to get the best value out of his win-
dows, he must light them attractively by
electricity. ‘

ELECTRICITY

- THE SINGER TOWER~ATZNIGHT

Viewed at night from Brooklyn
Bridge, or from any point on North
River, East River, or the Bay, the lofty
tower of the Singer Building in New
York looms up above the shadowy out-
lines of the city as the brightest object
in all the range of vision. The front
cover picture in this issue is a striking
view of this remarkable example of
electrical  illumination  which  was

. ‘'planned throughout by Mr. W. D’A.

Ryan, illuminating engineer of the Gen-
eral Electric Company.

The dome of the building, which be-
gins at the forty-fifth floor, is outlined
with incandescent lamps, but the main
body of the tower is thrown into bold
relief by 3o-inch searchlights, thirty in
number. The east, south and west sides
are lighted from the eighteenth to the
thirty-fourth floor by searchlights on the
fourteenth floor level, which is the point
at which the tower proper begins. The
north side is lighted from the twenty-
fifth to the thirty-fourth floor, the lights
being located on the roof of the City
Investing Building, . which conceals the
lower portion of the face. The search-
lights are provided with special lenses to
insure an even distribution of light over
the faces of the tower. The flag, which
waves at a point 625 feet above the curb.
is illuminated by a special 36-inch pro-
jector in addition to those provided for
the tower lighting.

TO ASCERTAIN POLARITY.

A reader of Popular Electricity of-
fers the following method of ascertain-
ing the polarity of a circuit. Dip blot-
ting paper in a solution of potassium
iodide (it can be used any time by moist-
ening with water). Place the two clec-
trodes near together on the paper. The
paper at the positive terminal will turp
a deep violet. : ’

= ~,

At a recent 25-mile test in the crowd-
ed streets of New York an électric de-
livery wagon defeated a gasdline wagon
of the same capacity by 12 minutes. The
route lay through a very busy section
where quick maneuvering and frequent
stops were necessary,
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CATCHING THE SPEEDING MOTORIST.

In the day time the constables who
amuse themselves by timing motorists
and arresting those who exceed the speed
limits have it all their own way. The
night time has been the motorists’ time
for turning the tables. It is difficult to
catch a man’s speed at night and coun-
sel for the defense never had much
trouble in tripping the local timer and
witness for the prosecution.

“How do you know he was going at
the speed you state?” asks counsel for
the defense in thundering tones.

“I timed him by my watch,” answers
the witness. -

“Oh, you did, did you,” comes back
the counsel with the cross examiner’s
tinge of sarcasm. “Well, how did you
make out the time on your watch, con-
sidering the night on which you say you
timed him was pitch dark and there was
no lamp in your vicinity ?”’

This always reduces the witness to
confusion or the necessity for inventing
unconvincing tales of matches struck on
a dark and windy night or of a positive
recollection of the time as caught by the
light of the whirling lamps o% the vic-
tim’s own machine.

In Europe they have tried all kinds
of ideas to overcome the difficulty of ac-
curately timing the speed of a motorist
and doing it in a way that will be con-
vincing in court. The police of Eng-
land have resorted to signaling from
roofs, an uncomfortable and unreliable
method of timing the speeders. They
have sworn to the time as caught from
sun dials and have proved learned and
positive concerning timing done by a-
watch without a second hand.

The ease with which an astute lawyer
has made these witnesses appear ridicu-
lous in court has at last prompted a
scientific inventor to come to the rescue
with a simple little contrivance that is
proving the undoing of “scorchers” who
exceed the speed limits at night, thinking
they can do it with impunity on account
of the friendly darkness.

The device, as used on the road from
London (Eng.) to Portsmouth, is a small
electric flash lamp that is used with a
timing clock. The little apparatus is so
small that it can easily be carried in a
policeman’s pocket. When he has reason
to believe that an approaching auto-
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mobile is going faster than the law allows
he reaches for his pocket clock, holds this
in one hand and with the other has in
readiness the electric button that flashes
a lamp on the face of the clock at the
moment the motorist is passing. Down
the line another policeman waits with his
flash lamp ready and the time is taksn at
the given distance, There is ng possi-

bility of confusing a witness as to his

KIL,ECTRIC TIMING DEVICE FOR POLICE~
MEN.

method of timing when one of these
little electric flash lamps is used. The
light is there and the pressing of the
button at the time of the passing of the
automobile is so obviously a mechanical
way of ensuring the absolute accuracy of
the timing of the motor’s passing that
there is little to be done except payv the
fine and be more careful in future.




ELEMENTARY ELECTRICITY.

BY PROF. EDWIN J. HOUSTON, PH. D.

(PRINCETON).

CHAPTER XII.—CATHODE RAYS.

Besides the effects produced by the
passage of electricity through ordinary
matter, there are additional effects that
are observed only when the path of the
discharge is through the residual atmos-
pheres of very high vacua.

When a disruptive discharge is passed
through a closed vessel containing air,
as long as the pressure is the same as
that of the outer atmosphere, no unusual
phenomena are observed. If, however,
the air is gradually removed, the sparks
begin to widen, and when the vacuum
reaches a certain, but not very high
point, they occupy the entire space in-
side the vessel, filling it with a pale
glow of a bluish or purplish light that is
separated from the cathode, or negative
electrode, by a narrow dark space, while
a small bright point, or star of light, ap-
pears at the anode or positive electrode.

When a higher vacuum is reached, the
light breaks up into numerous strie or
alternate light and dark bands. At a
still higher vacuum the dark space oc-
cupies the entire vessel, all the light dis-
appearing except a greenish light that
appears at the wall of the tube that re-
ceives a bombardment from the cathode.

The following facts have been discov-
ered concerning these discharges,
namely :

(1.) Something is thrown with great
velocity from the surface of the cathode.
At one time these were believed to be the
molecules of the residual gaseous atmos-
phere, but are now known to consist of
minute particles torn from the atoms of
the residual gas at the cathode.

(2.) During the discharge, the tem-
perature of the cathode is higher than
that of the anode.

(3.) The light produced is especial-
ly rich in rays capable of exciting fluor-
escence and phosphorescence.

(4.) The particles thrown off from
the cathode move in straight lines in
parallel paths until they strike portions
of the wall of the tube directly opposite
the cathode.

(5.) When the vacuum reaches a
certain high point the dark space sur-

rounding the cathode gradually increases
in width until at last it occupies the entire
tube. All light then disappears except
that produced at the portions of the wall
against which the particles strike.

(6.) The moving streams are de-
flected by the approach of a magnet,
and, therefore, must consist of electri-
fied particles, since they practically form
the circuits of electric currents, and, like
all movable electric circuits, are deflected
by magnets.

The above principles were discovered

FIG. 7.

CROOKES' TURE.

by investigations nmiade by a number of
physicists as the results of researches
extending from 1839 to the present time.

A glass tube containing a vacuum
capable of exhibiting the above effects
on the passage of a high-pressure elec-
tric discharge is known as a Crookes’
tube. Such a tube is represented in
Fig. 77. The leading-in platinum wires
(W W) are provided with concave
disk-like enlargements at (C) and ()
The connections are such that (C) is
made the —, or negative terminal or
cathode, and (A) the 4, or positive ter-
minal or anode. A small branch tube
(S) is provided for connecting the tube
to the mercury pump while exhausting.
When the necessary vacuum has been
reached the tube is sealed off by a blow-
pipe flame and thus disconnected from
the pump.

When an electric discharge from a
Ruhmkorff coil, or other high-pressure
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source, is passed through the tube the
particles thrown off from the cathode
do not pass from the positive to the
negative terminal, as is believed to be the
direction in which ordinary electric cur-
rents pass, but move off from it in
straight lines until they strike the oppo-
site walls of the tube, These streams
thus thrown off from the cathode, con-
stitute what are called the cathode rays.

\ + Or Anode

+ \ : i
Or Anode 1’%\ i;-— Or Cathode
D
p I\
330

FIG. 78. PATH OF CATHODE RAYS IN
LOW VACUUM.

When the vacuum is low, as repre-
sented in Fig. 78, the luminous streams
pass from the cathode to the three dif-
ferent anodes connected as shown to the
three positive terminals. When, how-

2 4+ Or Anodle

“ “ ¥ _ O Cathode

A

Anode

I'1G. 79. PATH OF CATHODE RAYS I[N

HIGH VACUUM.

ever, as shown in Fig. 79, the vacuum is
high the discharge from the cathode
proceeds directly in straight lines until
it strikes the opposite walls of the tube in
streams that are entirely independent of
the positions of the anodes. Since the
cathode rays are thrown off from the
surface of a concave mirror, in order to
proceed in straight lines they are first
collected at a single point or focus from
which they pass in straight paths to the
wall of the tube as shown.

741

The cathode rays not only possess ex-
ceedingly curious and interesting pe-
culiarities but are capable of threwing
considerable light on many phenomena.
We will, therefore, carefully study some
of their peculiarities.

As early as 1859, Pliicker, while pass-
ing high pressure electric discharges
through the. vacuous atmospheras of
glass tubes, observed a greenish phos-
phorescent light on the inside of the
tube in the neighborhood of the cathode.
He correctly attributed it to something
thrown off from the cathode.

In 1869, Hittorf observed that wken a
solid or liquid substance was placed be-
tween the cathode and the opposite wall
of the tube, it cast a well-defined shzdow
on this wall whether it was an electric
conductor or-a non-conductor. Since
this shadow was surrounded by phos-
phorescent light, he concluded that some-
thing thrown off from the cathode
spread uniformly through the tube like
rays of light and regarded it as prob-
ably a species of wave motion.

In 1876, Goldstein repeated Hittorf’s
experiment and found that a pointed
cathode produced well defined shadows,
but when the cathode was large the
shadows produced were less sharp. It
was Goldstein who first employed the
name cathode rays. Like Hittorf he re- -
garded them as peculiar waves in the
universal ether.

A careful study by Crookes of elec-
tric discharges in high vacua resulted,
in 1879, in the production of the radi-
ometer or light mill. In this device a
wheel, whose vanes are made of thin
sheets of mica covered on one side with
silver and on the opposite side with
lamp black, supported on an axis so as
to move with as little friction as pos-
sible, was placed inside a glass tube con-
taining a very high vacuum. When ex-
posed to the light of the sun, or to any
artificial light such as that of a candle,
or a burning match, the wheel is set into
a rapid rotation in a direction away
from -or against the blackened sides.
This is only another way of saying that
the particles shot off from both sides of
the mica vanes move with a greater ve-
locity from the hotter sides, or the sides
covered with lamp black, for those sides
absorb the heat, and, therefore, became
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hotter than the silvered sides which
throw it off.

Crookes obtained higher vacua than
any of the physicists who preceded him.
He demonstrated that when the vacuum
became sufficiently high to cause the
black space surrounding the cathode to
fill the entire tube, the streamings form-
ing the cathode rays consisted of mat-
ter in a new state or condition. He
called this matter ultra-gaseous or ra-
diant matter. As is now known, he was
actually dealing with a new kind of
matter, rather than a new state or a
condition of matter, but this was a sub-
sequent discovery.

In this investigation, which as we
have seen resulted in the production of
the radiometer, Crookes thought that it
was the molecules of the residual gase-
ous atmosphere that were thrown off at
right angles from the surface of the
cathode,

It was not difficult to explain why a
dark space surrounded the cathode, nor
why, as the vacuum became higher, the
width of this space increased until it
finally occupied the entire inside of the
tube. As the vacuum became higher,
and the number of residual molecules in
the tube decreased, the distance any
molecule could move without colliding
with a neighboring molecule was in-
creased. Since the light in the tube is
produced by the collisions of the mole-
cules, the distance any molecule could
move outward from the cathode with-
out colliding against other molecules
would necessarily increase until, when
the vacuum became sufficiently high to
permit the molecules to pass through the
entire distance between the cathode and
the opposite walls, no collisions could oc-
cur, and consequently, no light could be
produced.

That the particles thrown off from
the cathode in a vacuous tube move in
straight lines from the cathode was
proved by Crookes as follows. A Malt-
ese cross (b), formed of a thin sheet of
mica, is placed. opposite the cathode of
the Crookes tube represented in Fig. 8o.
When the terminals are so connected
that (P) and (N) form respectively the
anode and the cathode, the walls of the
tube at (c), opposite the cathode, show
a dark shadow of the cross, surrounded
by a phosphorescent light.
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If the cross is so supported that after
the shadow has continued for a fairly
long time, it can be shaken down, thus
exposing all the wall opposite the ca-
thode to the rays, a curious phenomenon
is observed. A pattern of the cross is

FIG. 80.

SHADOW FORM
TUBE.

IN CROOKES'

still seen on the glass, but now the places
formerly occupied by the shadow are
brighter instead of darker than the ad-
jacent parts, just as if the portions of the
glass walls outside the shadow of the
pattern had become fatigued by their
long phosphorescence and were there-
fore less able to respond to the bombard-
ment than the remaining portions, But
what is still more curious this tired con-
dition of the glass continued even after
the glass of the tube had been fused and
re-blown,

The color of the phosphorescent light
produced by cathode rays varies with
the kind of substance against which the
rays strike. In the case of ordinary soda
glass, the color is a greenish-yellow; in
the case of lead glass the color is blue.

The phosphorescent effects produced
by cathode rays are often of exceeding
beauty. By employing different sub-
stances practically all the colors of the
solar spectrum can be obtained. This is
especially the case with chemical sub-
stances that consist of two different salts
simultaneously thrown down from a so-
lution so that the quantity of one is
greatly in excess of the other, A
marked difference exists both in the in-
tensity and color of the light emitted by
a pure salt and a salt that is mixed with
a small quantity of another salt. For
example, pure sulphate of lime, when
exposed to the cathode rays, exhibits a
faint orange phosphorescence, but when
mixed with a small quantity of sulphate
of manganese, fluoresces with a bright
green light. Pure sulphate of strontium
does not phosphoresce at all, but the
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presence of a small quantity of sulphate
of manganese causes it to emit a bright
red light. Pure zinc sulphate produces
a white phosphorescence, but the pres-
ence of one per cent of sulphate of man-
ganese produces an intense red. Sul-

phate of sodium fluoresces with a bluish
light while the presence of one-half per
cent of sulphate of manganese changes
the color of the fluorescence to an in-
tense brownish-yellow.

FIG. 81. MECHANICAL EFFECT PRODUCED

BY CATHODE RAYS.

When exposed to the cathode rays cer-
tain bodies acquire the property of be-
coming luminous when their tempera-
ture is raised to a point far below that
at which they ordinarily become lumi-
nous. This property is called thermo-
luminescence. Such bodies retain their
property for weeks, and even for months
after the cathode rays have fallen on
them.

That the cathode rays are able to pro-
duce mechanical effects can be shown by

a wheel, the vanes of which are made
¥IG. 82. CATHODE RAY PATTERNS AT
HIGH AND LOW EXHAUSTION.

of sheets of thin mica, when placed as
shown in Fig. 81, on glass rails, oppo-
site electrodes at the top of a Crookes’
tube. On the passage of an electric dis-
charge the cathode rays strike the upper
vanes and drive the wheel from the
negative to the positive end of the tube.
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When it has reached this end a reversal
of the polarity causes it to be driven in
the opposite direction.

As has already been mentioned, the
cathode rays are able to raise refractory
bodies like platinum to intense incan-
descence, when permitted to strike
against them. As would be expected,
since the streams that form the cathode
rays carry minute charges of negative
electricity, and therefore act as movable
conductors, adjacent cathode streams re-
pel one another. This has been demon-
strated by Goldstein in various ways,
one of the simplest of which is to pro-
duce phosphorescent patterns by em-
ploying differently shaped cathodes, and
noting the shapes of the phosphorescent
figures produced on the walls of the tube
that receive the bombardment from
their particles. By employing different-
ly shaped cathodes, cut from portions of
the surface of a sphere, Goldstein found
that when the vacuum was high the par-
ticles were thrown off from the surface
of the cathode at right angles, so that the
phosphorescent patterns had the same
size and shape as the cathode except that
they were inverted. When, however, the

F1G. 83. PATTERNS PRODUCED BY CURVED
CATHODE.

pressures were low, this was not =ven
approximately the case,

When, for example, as in Fig. 82, the
boundary of the curved cathode was a
square, at high exhaustions the phos-
phorescent pattern is the same size and
shape as indicated by the dotted lines.
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At low pressures, however, the patterns
as shown are entirely different.

When the cathode is a curved, rect-
angular cross, as shown in Fig. 83, the
patterns formed as the pressure is
gradually decreased exhibit the changes
of shape indicated.

When the cathode has the shape of a
plane, rectangular cross, as shown in
Fig. 84, then the shapes assumed by the
phosphorescent patterns are as shown in
the figure.

The cathode rays possess the power of
discharging-bodies that are either nega-
tively or positively electrified, when suit-
ably insulated and surrounded by dry
air or other non-conducting gas. As we
shall shortly see this property is also
possessed by the X-rays or Rontgen
rays, as well as by the rays thrown orf
from radio-active substances,

J. J. Thomson in his “Discharge of
Electricity Through Gases,” writes as
follows concerning the cathode rays:

“Let us trace the consequence of sup-
posing that the atoms of the elements are
aggregations of very small particles, all
similar to each other., We shall call

FIG. 84. PATTERNS PRODUCED BY PLANE
CATHODE.

these small particles corpuscles, so that
the atoms of ordinary elements are made
up of corpuscles and holes, the holes
being predominant. Let us suppose that
at the cathode some of the atoms of the
gas get split up into these corpuscles,
and that these, nioving at high velocities
and charged with negative electricity,
form the cathode rays. The distance
these rays would travel before losing a
given fraction of their momentum would
_be proportional to the mean free path of
the corpuscles, Now the things these
small corpuscles strike against are other
corpuscles and not the molecule consid-
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ered as a whole; they are supposed to
be able to thread their way through the
interstices in the molecule.”

As will be described in the next chap-
ter, the cathode rays led to the discov-
ery of the X-rays. Before this was done,
however, an intermediate step was taken
by Lenard. This consisted in providing
that portion of the Crookes’ tube against
which the cathode rays were projected
with a thin sheet of aluminum of a

j |l rﬁ
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FI1G. 85. LEONARD'S APPARATUS.

thickness of but .00265 mm., placed on
that part of the walls of the tube that
received the bombardment as shown in
Fig. 8. When the vacuum in such a
tube was so high that the dark space
around the cathode occupied the entire
tube a diffused light was seen in a dark
room spreading from the window into
the air outside the tube, This light was
brightest in the immediate neighborhood
of the window, and possessed like the
cathode rays powers of producing phos-
phorescence, and was known as the

Lenard rays.
' (To be continued.)
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ELECTRIC RAILWAYS OF MANILA.

To those who have not visited far-
away Manila, in the Philippines, the
name is likely to bring up a mind-pic-
ture of a city built in the past. though
living in the present—a city in which
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an up-to-date street car service, and
wherever electricity is called to the serv-
ice of the public, there also will be
found enterprise and Twentieth Century
ideals of living.

Manila’s electric railway

system is

ELECTRIC RAILWAY ON

modern conveniences are lacking. Such
is not the case, however, for Manila is
a city with electric lights, telephones and

THE ESCOLTA—MANTLA’S BROADWAY.

“THE BRIDGE OF SPATN".

adequate for its needs. It had its be-
ginning, of course, with horse cars, but
now the electric trolley has superseded
antiquated methods. One of the views
shows a street scene in what might be
called the “congested” part of the city.
It shows the Escolta—Manila’s Brozd-
way. The line is double-tracked, the
cars are commodious and even the
motorman is a model of the spic-and-
span type and would be a credit to the
service in any of our own cities.

The second view shows a trolley car
on the Bridge of Spain, which, by the
way, was the only bridge found by our
soldiers upon the capitulation of Mania.

One of the most novel uses for the
electric motor is reported from Nevada,
Towa. A man who is extensively en-
gaged in the poultry businecs has rigged
up a revolving brush driven by a small
electric motor for washing thc feet of
newly killed fowls hefore shipment.




-ELECTRICITY AND THE POOLROOMS.

- BY A. A, WEISS.

In this' description of a phase of
metropolitan life of which little is

known, although its ramifications per-’

meate all classes of society, it is not my
intention to consider the morals of the
question, but to show the part electricity
plays in obtaining race track news,

It is vital, to the operation of a pool-
room, that it have the racetrack news,
such as starters, scratches, jockeys, win-
ners, etc., at practically the same time
the track bettor has it. Some years ago
this end was accomplished by having a
man stationed at the track, who telé-
graphed this news to New York head-
quarters, where it was redistributed all
over the country. Dut owing .to pres-
sure being brought to bear, by conflict-
ing interests, the racetrack management
divorced itself from all poolroom con-
nections. The telegraph company. re-
fused to allow the matter to pass over
its wires and the telephone company
wires, then used, were tampered with to
such an extent, that something had to
be done to save the business from ruin.

I was wire chief of the Coney Island
telephone office, at the time, and had
previously met these people in routine
business transactions. They came to me
in their extremity and an arrangement
was effected by which I was to help
them out. The Pinkerton detectives,
engaged by the track people, were now
active in preventing this news from
reaching New York, although there were
no difficulties in sending it out from the
city.

The first plan of the telephone com-
pany to stop the transmission of news
from the track was simply to put the line
from that place out of commission, in
the central office, during the racing
hours. This was easily avoided by con-
necting the outside line to another num-
ber in the office. In this way they were
using their own line, but it appeared in
the office as another wire. Arrange-
ments had been made with another sub-
scriber to use his number for this pur-
pose. So it was really his line that was
put out of commission. This worked
well for a few days, but the Pinkerton
agents in New York found the mnews

coming in ‘as usual. They then adopted
different tactics. They cut the outside
lines.

We now saw that different tactics
would have to be adopted. The opposi-
tion was doing its utmost. Each track
was surrounded with high canvas streens
and the whole district patroled by Pink-
ertons. Qur operators were then sup-
plied with powerful telescopes, that
would bring six or seven persons into
focus, life size, at a mile. “Long Tom.”
one of the telescopes, was about ninc
feet long. Rooms were rented where a
view could be had of the grandstand, and
the screens then offered no difficulties
whatever. The transmission line now
had to be looked to. The rooms were al-
ways engaged where telephone service
was available in or near the house. We
then used a set of “retardation” coils,
which are nothing more than an iron
core about !4 by 3%% inches, rubber
heads at each end, and wound with No.
36 wire to about 500 ohms resistance.
These were connected as in Fig. 1.
The coils will allow a current of slow
fluctuation, such as a telegraph current
to pass, but are a closed faucet to a high-
frequency current such as a telephone
talking current. This apparatus enabled
us to telegraph over a telephone line,
even though it were in use, without the
conversing parties being aware of the
telegraphing. One set of coils was placed
in the house, at the race track, another
in the central office, on the correspond-
ing line. A tap was then taken off be-
tween the coils in the office and connect-
ed to a dead wire, in a cable running
from Coney Island to Flatbush (a section
of Brooklyn), where it was run into a
house having a Flatbush telephone. This
was far enough away to bar suspicion.

The operation was simple, the man in
Flatbush. overlooking the races, would
call New York on his telephone, then
place the mouthpiece over the telegraph
sounder; the Coney Island man would
then telegraph over the line through the
cable. The Flatbush man would have
the telephone receiver to his ear. If he
was advised that New York was not get-
ting it all he would break in on Coney



POPULAR

Island and have him repeat. This worked
like a charm for over a year. The Pink-
ertons would often talk over the very
telephone line our operator was sending
his Morse on.

In one case the “scope” man was lo-
cated in a house where there were no
telephone facilities. We ran a wire un-
der sod for a short distance, then con-
nected it to a fence, made of chicken
wire. This fence abutted against a house
where a telephone was located. The
fence was then connected between the

Telegraph Sounder

cable
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tery office equipiment now in general use,
as at that time, but not in these par:icu-
lar offices.

It was now a simple matter to place
the coils on the Bath Beach line and on
the Coney Island line and connect the
telegraph again. The Coney Island man
would then call Bath Beach and engage
him in ordinary conversation while the
Morse operator would at the same time
send the real news over the same wire by
telegraph.

At one time we had to modify this

A 7elegraph key

FIG. 1.

coils, the outside coil running to termin-
als to the telephone line, and we had a
very successful Morse line in operation,
At times the Pinkertons would have
from sixty to a hundred lines out of
service in a vain endeavor to catch the
proper one. They did this by short-cir-
cuiting each line. This of course put the
telephone lines out of commission, but
the Morse line was not affected. Had
they grounded the wires properly we
also would have been at sea.

The line, however, was eventually dis-
covered, and them-we hit upon a new
scheme. Instead of using the dead cable
line, to Flatbush we let the exchange
operator “put up” the connection her-
self. We engaged a room at Bath Beach,
about three miles from Coney Island.
There was a telephone office located at
Bath Beach which had direct trunk con-
nection with Coney Island, and as both
offices were at that time of the magneto
type, the trunk, when in operation, was
simply a link between the two telephones
without any apparatus whatever, differ-
ing in this respect from the common bat-

Telegraph Sounder;
. - O | 7
H«-—Retardatzon Coils \_)_Q | —T_Te ;?gr oh
e
( n <
. ) Subscribers )
Central Office Telephone

ARRANGEMENT FOR SIGNALING THROUGH FLATBUSH CABLE.

plan, as the proprietor of the house we
had in Coney Island would not let us nse
his telephone for calls, so we hired an-
other one whose line run on the same
poles as the original line, and connected
the two lines through a condenser placed
on a pole, which enabled us to talk be-
tween the two houses without calling
central. The connection was then com-
pleted to Bath Beach as before,

These conditions had existed for two
years and the Pinkertons of course had
not been idle. The last success we had
was at the Sheepshead Bay track. We
had arranged for a private wire running
through Sheepshead Bay to New York.
This was a grounded telephone line and
was constantly under suspicion. We con-
nected to it, through induction coils, an-
paratus which sent out weak impulses
similar to wireless signals, which wou'd
not excite suspicion, owing to all lines in
the vicinity being at all times more or
less subject to such interference from
the Marconi and DeForest stations, lo-
cated at Coney Island,

We accomplished results

these by
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much forethought and close attention to
details. Considerable experimenting had
been done with wireless apparatus and
we purposed giving it a trial. A large
apparatus had been installed, engine,
dynamo, and complete sending and re-
ceiving set. We strung an antenna in
the garret and set up our transformer,
sending helix, condensers and key, to-
gether with a small tuned detector. 1In

Dot
*
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had chances for so-called inside informa-
tion, but I never knew them to bet,

DIRECTIONS FOR REVIVING DRY CELLS.

The ordinary dry cell battery is not
“dry” in the strict sense of the word for
there is moisture in it although of
course, the cell is tightly sealed up and
there is no inconvenience from slopping

Dot

/

Dash
Volt Meten \

Graduated

Graduated

Resistance

Central qﬁébe
FIG. 2.

testing out, the engine, which was an old
French automobile affair, made such a
noise and smoked so much that the at-
tention of our friends, the Pinkertons,
was attracted. That settled the wireless.
The apparatus was confiscated on a
trumped up charge together with the
telescopes. It was later released, but not
in time for further use,

Various other methods were consid-
ered to outwit our opponents in their lit-
tle game of “find the operator.” I re-
member one I proposed as shown in
FFig. 2, which I think would have been
more successful than the telegraph for
the purpose and conditions. It consisted
of a voltmeter whose needle was swung
to 1o volts for a dot and 20 for a dash
through a gradual step-down resistance.
This if properly designed would not af-
fect a telephone receiver as the current
was negligible,

My connection with this business now
ceased. It was for me a most interesting
battle of wits while it lasted. I am no
more in touch with the situation, but if
there is any possible way of getting the
news through, it is very probably being
done on similar lines. The amount paid
for this service by the various poolrooms
of the country must be enormous, and of
course the bettor pays for it all. The
people I was associated with knew the
game, were acquainted with jockeys and

Resistance:

Subscribens Telephone

PROPOSED VOLTMETER SIGNALING APPARATUS.

liquids. But the cells are never so tight-
ly sealed that the moisture cannot slow-
ly evaporate, and for this reason the
cells will eventually become useless if
kept for a long time, even if they are
not used. They may be revived to a
certain extent by the addition of various
solutions, though they can never be
made as good as “fresh” cells. One
way of doing this is suggested by a
reader of Popular Electricity and is as
follows:

By means of a machine drill make
about 15 holes in the circumference of
the zinc shell of the battery. These
holes should go clear through, or about
one inch. The diameter of the hole
should not be more than 1/8 or 3/16
inch. In an earthenware tank dissolve
one pound of chloride of zinc in three
pounds of water or equal proportions.
Bring this solution to boiling. Place the
batteries in this solution and leave them
in it for about 30 minutes. When the
batteries are taken out and dried they
will be ready for use.

Two electric interurban sleeping cars
have been operated for 18 months by
the Illinois Traction Company with such
success that more cars have been added.
The cars are without motors or air
pumps and are run as trailers to ordi-
nary interurban electrics.
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LARGEST TRANSFORMER EVER BUILT-

The accompanying picture shows the
largest transformer ever built. It is
about 20 feet in height and weighs com-

LARGEST TRANSFORMER EVER BUILT.

plete, with the outer casing in place, 120,-
ooo pounds. This weight does not in-
clude the water which is kept circulating
in the casing to cool the interior parts.

Some will no doubt ask what such a
transformer is for. The question may be
answered by saying that a transformer is
necessary in order to boost or step the
voltage (pressure) of the electric cur-
rent generated by the dynamos up to a
value  sufficient to force the current
through a long transmission line, perhaps
one or two hundred miles, to the local-
ity in which it is to be utilized. Copper
or aluminum wire being expensive, as
small a size as possible must be used in
the transmission line. The smaller the
wire the greater the resistance to the
flow of current, consequently the trans-
former is employed to furnish sufficient
voltage to overcome this resistance.

A transformer is a comparatively sim-
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ple piece of apparatus, with no moving
parts. When two coils of wire are placed
one over the other and alternating cur-
rent is passed through one of them, an

alternating current is set
up in the other, al-
though the two coils are
entirely separated and
insulated from each cth-
er. This is caused by an
electrical  phenomenon
known as induction.
This effect is increased
if a mass of iron be
placed within the ccils,
If the primary coil, or
the coil receiving cur-
rent from the source,
has, say 1oo turns, and
the secondary coil has
1 000 turns, the voltage
delivered by the second-
ary will be 10 times as
high as that impressed
upon the primary, al-
though the current,
measured in» amperes,
will be only one-tenth
that delivered to the
primary. -

The above, in brief, is
the principle of the step-
up transformer. The
one shown in the picture
takes current from the .
dynamos at 11,000 volts and transforms
it to current at 100,000 volts. Ten thou-
sand kilowatts or 13,400 horse-power of
electrical energy pass through its ccils
when it is operated at full load. Consid-
erable heat is generated in the coils which
are kept cool by water in the casing.
Approximately 10 miles of wire is used
in the secondary winding.

Man has much greater power of elec-
trical resistance, or much less suscepti-
bility, than many other animals. A leech
placed upon a copper plate which rests
upon a larger plate of zinc is unable to
crawl off on account of the feeble elec-
tric action excited by the contact of the
metals, Horses are troubled by slight
differences of potential. An ox treated
for rheumatism with electricity suc-
cumbed to a current absolutely inoffen-
sive to man.




PROTECTION FROM LIGHTNING.

BY ALBERT WALTON.'

Since good old Ben Franklin aston-
ished scientists and the world in general
by identifying lightning with electricity
the world has seen and heard many
thunder storms and suffered much from
lightning, and yet we have added but
little to the bare facts that Franklin
brought out by the famous “Philadelphia
Experiments.” It is a very difficult sub-

Following out these trains of reasoning
it has been possible to form theories that
seem to be very satisfactory and truly to
explain a large number of the strange
things lightning does and in a measure
to define what it probably is.

Up to very recent tinies lightning has
been a matter of wonder and dread only.
Since before history was written light-

THE BEST MADE LIGHTNING ARRESTERS ARE NOT PROOF AGAINST A DIRECT DIS-
CHARGE.

ject for study at best. It will not sub-
mit to be measured and gauged, nor will
it be controlled or regulated. Its very
violence makes it all but impossible to
get at its exact nature. The best that
can be done is to observe the effects of its
dread work and then reason back from
these to the probable causes.

Scientific observation of the results of
the workings of electricity of the milder
sort, the electricity of commerce and the
laboratory, has accumulated a great fund
of facts and laws which have a strong
relation to the problem of explaining the
operations of the awful “shafts of Jove.”

ning has been held in awe and reverence
predominated by a fear unspeakable. It
has held the place of an instrument of the
gods to punish and to warn mankind.
The modern engineer, however, is a man
of practical mind and, devoting his mind
to practical things, is concerned with
lightning chiefly with a view to prevent-
ing, if possible, its destruction of life
and of the works of man. Until recent
years this has meant the protection of
buildings of various sorts, and Franklin,
himself, was one of those who early
pointed out that, though it was not pos-
sible to prevent the lightning discharge,
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it was very possible to so guide its path
to the earth that it would do no dam-
age in its passage.

To this end lightning rods have been
employed with good effect for many
years. They form an attractive and
easy path from the highly charged at-
mosphere to the earth and the lightning
passes down them where otherwise it
would expend its fotce through a path of
Jricks or timber,.down chimneys or
through roofs and wall$, tearing and
burning on its way. Often the discharge
is so great that even the heavy lightning
rodg, tiiemselves have been burned in two
from thé heat.

One often hears people wondering
why the great sky scrapers of our big
cities are not frequently struck by light-
ning. Many people have a great fear of
being caught in one of these huge steel
buildings in a thunder-storm. As a mat-
ter of fact they are the very safest places
one could wish for, as the whole build-
ing is one immense lightning-rod cap-
able of carrying off the worst shock
without the. slightest damage. They are
probably struck frequently in every
heavy storm that sweeps over the city
where they are and no one is the wiser.
The principle of diverting the lightning
through a path which will lead it to earth
without damage is here brought into
play without any extra precautions or
visible devices, and as it is an invisible
protection it is one that few people real-
ize exists.

This principle, indeed, is at the bot-
tom of all the vast number of ingenious
devices that have been invented to pro-
tect the immensely more valuable prop-
erty of the present day. Greater im-
portance has become attached to light-
ning protection today, not only because
the buildings are larger and more ex-
pensive, but mainly because of the ex-
tensive development of the practical use
of electricity itself. It is not strange
that the apparatus that is designed to
make and to carry electricity for com-
mercial purposes should be very sensi-
tive to the effects of lightning. The net-
work of wires that cover the land from
end to end has, by its very omnipres-
ence, been a source of continual and
enormous losses from strokes of light-
ning.

Such is the nature of one of these
fearful electric discharges that it is not
even necessary that the wire itself be
struck to produce damage. If a tree, or
a house, or even the earth itself be
struck in the vicinity of a wire a tre-
mendous disturbance is caused in the
wires which is almost as violent in effect
as though the wire had received the full
force of the stroke. The difficalty
would not be so great were it only for
the destruction of the wires, but it must
be remembered that each wire leads to
some electrical machine or other, and
usually these are extremely expensive.
The tremendous force of the lightning’s
effect in the wire finds an outlet in these
machines, unless they are properly pro-

THE LITTLE IRON BOX IS THE LIGHTNING
ARRESTER.

tected, with the result that they are often
totally destroyed, with an enormous loss
in money and a great danger to the lives
of those working around them.

In order to minimize these losses znd
to prevent the disastrous interruptions
to the service of telegraph, telephone,
street car and lighting companies, great
ingenuity has been shown in the develop-
ment of devices to divert the force of rhe
discharge into the earth instead of
through the electrical machines.

Many a panic has been caused in cur
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city street cars by the flash of a slight
lightning stroke that has come along the
trolley wire and followed down the trol-
ley pole to the motors and through them
to the rails. It is always a needless panic,
however, for the passengers on the seats
are as safe as the people in a house well
protected by lightning rods, for the trol-
ley pole and the wires of the car form a
very effective lightning rod in them-
‘selves, conducting the lightning from
wire to ground without danger to those
inside the car. Such a discharge, though
not dangerous to the passengers, is ex-
pensive to the company, since it damages
the machinery in the car and makes ex-
pensive repairs necessary. To render
these strokes harmless other ways are
provided for the lightning to get to the
ground so it will not have to go through
the cars at all. These other paths are
through specially designed devices called
“lightning arresters,” which are hung on
the posts along the way and connected
to the trolley wire by means of short
pieces of copper wire. You may see

THE “CHOKE" COIL.

these little iron boxes if you look sharp-
ly. They will be seen on perhaps every
hundredth pole from which the trolley
wire is suspended. They are up near
the top of the pole. A wire runs from
one side of them out to the trolley wire
and another wire runs from the other
side down the pole to the ground. They
are usually little round iron boxes some-
what bigger than a. common alarm
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clock, though sometimes they are square
and are about the size of a pound candy
box. When the lightning hits the wire
or comes near it most of the force of the
bolt jumps through these little boxes and
goes down the wire to the ground with-
out doing any damage. Ofr if the stroke

ROUND TYPE OF LIGHTNING ARRESTER.

is so severe as to injure them they are
so much less expensive than the motors
of a car that the company has saved
money by letting them take the force of
the stroke.

Long ago it was realized that light-
ning had an aversion to turning a corner
or to deviating from a straight path, and
this peculiarity has been taken advantage
of in practically all of the inventions for
protective purposes. It acts as though
it were traveling with such tremendous
force and rapidity that when it comes to
a curve or bend in its course it
prefers to leave that path and strike out
straight through the air till it reaches
some more easy and direct path to the
earth. On the other hand, fortunately,




POPULAR

the ordinary “working” electricity does
not object to following a course of many
bends and kinks, and for this reason it
is possible to make use of the peculiar
tendency of lightning to follow the
straightest path, for the protection of
electrical apparatus.

It has become the custom to place on
the wall of an electric station a combina-
tion of devices for this purpose. The
wire entering the station from the out-
side, where it is exposed to lightning, is
brought to what is called a “choke coil.”
This is a.copper ribbon wound up as a
spiral. The electricity from the dyna-
mos that has come in over the wires or
is to pass out over them has also to pass
around all those turns of the coil. These
coils, in fact, form a part of the system
of wiring from the machines to the out-
side lines of wiring, and the dynamo cur-
rents passing along this system find lit-
tle or no resistance in going through the
- coils. When, however, a lightning dis-
turbance comes in over the wires the
coils offer such an obstruction to the dis-
charge that it will find another path
rather than go through them, even
though it must go through several feet
of air space to jump to some easier path.
This, however, it is not permitted to do,
for a wire is joined to the outside wires
at a point just before they reach the
choke coils and this wire runs in a
straight line to a “lightning arrester,”
which consists generally of a series of
little brass knobs mounted on a piece of
marble. The knobs are separated so
there is a slight space between them, al-
though the general line of the posts is
straight to the ground. From the last
knob another wire is run down into the
earth. The usual electric current in the
main wires can run down the wire that
leads from them to the knobs, but cannot
get across the air gaps, so none is lost.
A stroke of lightning, however, comes in
over these same wires, finds the choke
coil in its path, and, with its irresistible
power, finds no difficulty in instantly
jumping from knob to knob and from
the last one to the earth through the
wire provided for that purpose. Thus
all the machinery beyond the choke coil
is saved the blow and the force of the
discharge is led to earth without the
slightest damage. And furthermore, the
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device is instantly ready for another one
should it chance to “strike twice in the
same place” which, by the way, it does
very often, the adage to the contrary
notwithstanding.

It is very exciting to be in a power
station whose wires cover a country for
miles around while a lightning storm is
in progress. Knobs are constantly
joined by little angry snapping sparks,
for there is always some part of the net-
work outside of the station that is at
least a little affected by the flashes that
are playing over the country round
about. It is very fascinating to watch,
for one realizes that it represents a tre-
mendous force that has travelled milss
to find a way to escape. And while one
is watching these little crackling sparks
there comes the real stroke, and for en
instant one would think that the knobs
and the marble and the wall on which
they werc hung had all heen destroyed
together. A sharp report and a flash,
that is dazzling for the instant, occurs
and blots out the power of sight for a
space, and then after the first second’s
astonishment one realizes that some-
where out on the line a real stroke has
vome to earth near the wire and that this
is its effect for which he has been watch-
ing. It is worth waiting for, but like
many such things, once is usually suffi-
cient to satisfy the curiosity especially
when the observer is told that during the
last storm the line itself was struck and
the whole device was destroyed in en-
deavoring to relieve the line and save
the machines, for no “lightning arrester”
has as yet been invented that will stand
the direct stroke, which, however, is fo--
tunately a comparatively rare occur-
rence.

NON-MAGNETIC YACHT.

A non-magnetic yacht will be built for
the Carnegie Institute for making mag-
netic surveys over certain parts of tke
ocean where the earth’s magnetic data
have not yet been accurately determined.
The only metal used, outside of the crank
shaft, will be bronze and manganese
alloy, so that there will be no iron to dis-
turb the action of the delicate magnetic
mstruments,




RAILROAD ACCIDENTS AND THEIR PREVENTION.

BY LOUIS E. WALKINS.

Whenever a passenger train is wrecked
and a number killed and many injured,
as the result of a misplaced switch, a
head-on, or rear-end collision, failure of
an engineer to see a signal as he rushes
towards it, or failure of a tower signal
operator or station agent to sect the prop-
er signal for the engineer, there is at
once a great hue and cry by the public
and the press against the officials of the
railroad company because of the appar-
ent inefficiency of the signal and train
control system employed by the railroad,
or the apparent criminal carelessness of
the employes held responsible for the ac-
cident. Then comes the shifting of the
apparent error by these employes, one
upon the other: “I saw no signal for me
to stop,” says the engineer; "I set the
signal to danger,” says the tower oper-
ator, or station agent.

To satisfy the constant clamor of the
traveling public for the running of trains
on schedule time, and for more rapid
transit, the officials of our railroads have
no easy problem on their hands to keep
the service of the passenger traffic on
time and run the trains with safety. They
mmust rely upon the fidelity and judgment
of those in charge of the trains, the safe-
tyv appliances, and the telegraph. Those
that hold these highly responsible posi-
tions ¢f trust should be schooled to the
positions they are to hold, and only the
best of their class selected to fill the posi-
tions of trust. They should have suf-
ficient salary so that they will value their
positions so well they will render their
best efforts in order to retain them.

But sometimes the best human mind
will err in all vocations of life. Conse-
quently human ingenuity and skill have
ever been directed with marvelous results
to produce apparatus or devices, not only
to remind men of their duty, or error,
but, should they fail, to register the er-
ror, thus fixing the responsibility. And
for many important purposes these de-
vices automatically of themselves may
perform the duty and prevent what
might have happened.

There is a long gruesome list of rail-
road wrecks that have resulted through
the sleeping telegraph operator in a way

station or signal tower. \Why should not
a operator, no matter where he is lo-
cated on a line of railroad, have, above
all men of responsibility, a detector reg-
istering more often than any other his
service to duty? The ordinary business
man employing a watchman to watch
over his prenuses during the hours of
night has such a device to keep that
watchman attentive to his duty looking
after possible thieves or for fire, on his
premises.

To my mind the whole trouble with
the railroad signal and train control sit-
uation in our country is that there are
too many signals; too much complicated
apparatus used and intricate working de-
tails ; too much dependence upon poorly
paid human responsibility in its control.
There should be but one standard of rail-
road signal and train control; a system
uniform throughout the railroad systems
of the country. It should be a simple
system thoroughly tested and then its
adoption should be compelled by the
Government. It should be regularly in-
spected and kept in thorough repair un-
der the supervision of government in-
spectors. A matter of first cost should
not be considered in a matter of so vital
interest to all our people.

A locomotive traveling at a high rate
of speed, say 45 miles an hour, passes a
stretch of track of 1,000 feet in but a
few seconds of time. The engineer may
be approaching a way signal at this par-
ticular time. A current of air suddenly
created through a suction current may
drive a volume of smoke or steam to his
side of the locomotive, obscuring from
his vision the signal toward which he is
rushing, and he passes without seeing it.
It will be said that it is his duty to stop
his train as quickly as possible, call for
a brakeman to be sent back as per the
rules of his company to provide a means
of warning any following passenger or
other train to stop, so he may back with
safety to a point to see the signal. This
he does we will say and finds it at safety.
Then he recalls the brakeman sent back,
waits for him, and then goes ahead
again. All this takes time. And there is
a delay, and a situation to be explained,
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and there is only the word of the engi-
neer.

Visible railroad signals should be of
only one class. Danger signals; one Col
or by day, and the same by night. They
should be of such size and distinctive
color as easily to be discernible over the
whole stretch of the railway within the
signal giving zone. Such a signal should
have as an auxiliary apparatus means of

PERHAPS THIS HAPPENS WHEN PASSING
A SIGNAL.

giving a loud audible alarm upon the lo-
comptive, or to operate a locomotive en-
gine stop when the signal is at danger.
And right here the manager of a railroad
will tell you, and with great truth, no ap-
paratus of such character has as yet been
produced for that purpose which is re-
liable in its operation.

No system of audible locomotive sig-
nal, or engine stop, can be operated with
success except under the most favorable
conditions ; unless the service way con-
ductor is always in connection with the
locomotive so as to give, in sufficient
block lengths of the rapidly moving loco-
motive, the electric power time to per-
form its highly important functions.

There is another problem where steam
railroads are operated in conjunction
with electric traction on the same right of
way. At a discussion early last year at
an Institute meeting in New York City
the following statement was made by a
member and agreed upon by the mem-
bers present, while considering the in-
stallation of the under-running protected
third-rail as in use on the West Shore
and New York Central railroads, as fol-
lows: “The signal field also, is one in

which there is room for improvement in
reducing the cost of installation so as
to make the use of electricity feasible
from a financial standpoint. The use of
electricity at the present day requires the
throwing away of old type signal and
interlocking systems, and the installation
of an entirely new system at a vast cost,
due to the necessity of using the track
rails for the return current. On one of
the branches of the New York Central
railroad the substitution of electricity for
steam has been indefinitely postponed, be-
cause of the attendant great cost of mak-
ing a change in the block signals and in-
terlocking, but one of the electrical com-
panies now gives hope that a new method
lhas been devised which will do away
with the necessity for more expensive
portions of the apparatus, and so far re-
duce the cost of the change of signaling
as to make feasible the electrification of
the branch line.”

The safe operation of railroad trains
was a problem of years after the advent
of this means of transportation, and the
problem has not by any means been fully
solved as yet. The first great advance
was the achievement of Mr. George
Westinghouse—the invention of the air
brake. The foundation of this great
invention was the placing ‘in direct con-
nection with the locomotive boiler an au-
tomatically operated air pump equipment.
The power that drew the train operated
the air pump that furnished the air power
to stop the train when it was necessary.
Then came the vacuum, produced in the
same way. The reliable block signal and
train control system of the future must
have its prime operative from the same
source.

The power that moves the steam train,
unlike the electric traction system which
latter derives its power from conductors
located upon the way, is from a steam
prime mover which generates its energy
while standing or moving. Therefore,
for steam traction, the signal and train
control must derive its power to perform
its functions in the most simple and re-
liable way, from the locomotive boiler
through an auxiliary equipment such as
an electric power generating unit, similar
to the Westinghouse air brake pump.

To such a system I have given much
thought. As a result I suggest the fol-
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lowing system, whose foundation is based
on standard apparatus and equipment in
combination.

Time and constant use, with the im-
provements up to date have proven the
reliability of the over-head trolley con-
ductor. For the purpose I am about to
describe, T have selected what is called
the loop trolley as so extensively used in
Europe on all electric high speed rail-
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ground this three or five mile section of
over-head wire to stop any locomotive
entering or running in that block.
« Instead of the over-head trolley, the
inverted, or under-running third-rail of
a much lighter construction than that so
extensively in use for electric traction
purposes could be used.

To perfect the present situation (the
use of the present block signaling and

PROPOSED TROLLEY SIGNAL-OPERATING SYSTEM.

ways. I propose that all steam locomo-
tives on the line of railroad be equipped
with one of these trolleys on top of the
cab, and in connection with it and a
ground that there be an automatically
operated electric power generating unit,
taking up no more room upon the loco-
motive than the air pump for the air
brakes. An over-head conductor should
be installed, sectioned off by insulated
joints every three to five miles. Two lo-
comotives within each block, the two
power generating units combining, would
thus complete a powerful electric circuit
sufficient to operate any valve of standard
make, and of a size sufficient to blow a
very loud whistle upon each locomotive,
and operate a locomotive engine stop. A
tower switch operating lever has only to

train-control systems), I would recom-
mend the use of a sealed automatic
time registering device for the purpose
of keeping an exact record of the move-
ment of any visible railroad signal, the
minute and second of each hour of the
whole day, showing when the signal
went to “danger” and the time it was
in such a position. There should also
be a duty register for every telegraph
and signal operator, requiring them to
register once so often each hour of the
whole day. This would lay the blame,
should an accident occur, where it be-
longs.

The first alarm of fire by an electric
telegraph system was given at 8:30 p. m.,
April 29, 1852, in Boston.
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A HANDY MAGNET.

Did you ever try to remove chips and
borings from the almost inaccessible
nooks in a machine tool or to fish a bolt
or boring tool out of the bed of a lathe
without leaving part of your knuckles
behind? If you ever did you will appre-
ciate the handy magnet. In shops where

‘EANDLING NAILS WITII A MAGNET.

brass and iron filings accumulate it is
necessary to separate the two metals be-
fore selling or melting them. Here
again the handy magnet is especially
useful, for it will attract only the iron
or steel, making separation easy by sin-
ply passing the magnet through the
mixed metals.

The new device is a hand magnet
weighing only about seven pounds, but
capable of lifting castings of from 10 to
15 times its own weight. It is designed
for operation on 110-volt, direct current
circuits and is furnished with drop cord
and attachment plug so that it may be
readily attached to any ordinary lamp

ELECTRICITY 757
socket. The push button mounted on
top of the magnet and operated by the
thumb closes the circuit to the coils and
makes the magnet operative. On re-
leasing the button the poles become de-
magnetized and the load is released.

In foundries the magnet may be used
to pick up hot or awkwardly shapesd
castings; smooth plates, which are
sometimes difficult to secure a hold en
when laying on a flat surface.

Suspended with its two poles im-
mersed in the liquid, the magnet will &t-
tract to itself any particles of iron or
steel, which it may be desired to remove
from the tubs in which paints, glazes,
chemicals, etc., are mixed.

One user who has several automobile
trucks in his business, put the magnet
to a novel use. He was paving an alley
in the rear of his store with ashes and
finding that many nails from packing
boxes, burned under the boilers, were

AN OBJECT THAT WOULD BE AWKWARD
TO HANDLE WITHOUT THE MAGNET.

mixed with the ashes, he guarded against
punctured tires by employing a maguet
to remove nails from the ashes before
strewing them in the alley.




THE NAVY ELECTRICAL SCHOOL.

BY LIEUT. COM. PHILLIP WILLIAMS.

Very few citizens in this large coun-
try of ours are aware of the fact that
a technical school of high order for the
specific purpose of teaching electricity
is maintained by the United States gov-
ernment at New York. There is an in-
creasing demand for electricians in the
navy just as there is for them in civil
life, and the government, realizing the
importance of this great branch of sci-

igation. They must be American citi-
zens, sound in mind and body, and be
able to pass a rigid physical examina-
tion; must have some knowledge of
electricity, and be able to solve problems
in arithmetic through fractions and
decimals. Those between the ages of
21 and 35 with a fair knowledge of elec-
tricity and electric machinery enter the
school as electricians third class, and are

STUDYING LINE WORK

ence, is willing to educate those men
who are eventually. to handle the large
power plants now necessary on modern
battleships, a battleship of the type of
the “Connecticut” requiring some 30 ex-
‘pert electricians on board to care for the
electrical machinery and appliances.

All men upon entering the electrical
branch of the Navy are sent to the
Naval Electrical School before detailed
to ships for sea duty. The men who
attend this school are from all parts of
the country, and must meet the qualifi-
cations required by the Bureau of Nav-

AND WIRING APPLIANCES.

paid $30 per month; those between the
ages of 18 and 25, with little knowledge
of electricity but a good high school
education, enter the school as Landsmen
for Electricians and are paid $16 per
month.

The men at the school are all regu-
larly enlisted in the United States Naval
Service for four years and have all the
privileges and allowances of enlisted
men. When they join the service they
are given an outfit of clothing to the
value of $60. Their home is on board
the U. S. S, Hancock at the Navy Yard,
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New York, and they are there furnished
board, lodging and medical attendance.

The course at the school is unique.
There are no classes; instruction is in-
dividual.

with simple electrical experiments.

The remainder of the course is entire-

ly practical, the men going from the
theory section to duty in the dynamo
room of the U. S. S. Hancock where

LABORATORY WORK IS COMBINED WITH THEORY.

The course covers 21 weeks alto-
gether. Upon entering the school men
are first assigned to the theory section
where four weeks is devoted to the study
of the principles of electricity, magnet-

they become familiar with the ship’s
electrical plant and its routine and where
they are taught its care and manipula-
tion under the supervision of trained
electricians.

TUNING AND ADJUSTING WIRELESS TELEGRAPH APPARATUS.

ism and electromagnetism. The men are
made familiar with electrical units, the
theory of dynamos &nd motors, the
handling of electrical instruments and

In order to satisfy the demands of the
electrician on board ship the men must
also be “ready men” with the lathe,
tools, and at all repair work.
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Entering the practical electricity sec-
tion, the men have the handling, the
actual assembling and taking apart, the
adjusting and the manipulating of prac-
tically all the electrical machinery, ap-
pliances and instmuments found on board
ship.

After the work in practical electricity
all the men are given a thorough course
in wireless telegraphy. They are taught
its principles, the arrangements of the
different types, how to send and receive
messages; each one actually doing the
sending and receiving. They are de-
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tailed from time to time for duty at
the Navy Yard Station, which is almost
constantly in communication with other
stations and with ships at sea, and
which is one of the most important wire-
less stations in this country. They are
taught the care and handling of in-
struments, and the routine of wireless
telegraph stations.

After the course in this section, the
men are well equipped for their duty as
electricians in the navy, and are, by
orders from the Navy Department,
Washington, D. C., sent to various ships.

UNIQUE CENTRAL STATION ADVERTiSING.

Window displays made by electric
lighting companies are a form of adver-
tising which has done much to popular-
ize the use of electric current, especially
for household purposes. A striking dis-
play of this character is shown in the
picture and was fitted up by the Dayton
(Ohio) Lighting Company.

A live pig was allowed to roam
around the window and the advertising
ings that would tend to help the electric
light and power business along.

light and power business along,

well as the electric milk warmer at the
top.

The intended effect was to bring out
the fact that you could roast a small pig
in an electric oven, which appears on
the right of the photograph.

The company changes its “New Busi-
ness”’ department windows every week,
and keeps them up-to-date and “alive,”
taking advantage of all the local happen-

UNIQUE CENTRAL STATION SHOW WINDOW,
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AT THE TELEPHONE.

The daily newspaper
cartoon, reproduced
herewith, 1s a drawing
that arrests attention. It
is the work of John T.
McCutcheon, and was
published in the Chicago
Daily Tribune. A tem-
porary crib used in the
work of building a tun-
nel for water supply be-
neath the bed of Lake
Michigan, and located
perhaps three-quarters
of a mile from the
shore," off Chicago, was
burned on January 2o,
1909. The alarm was
given by telephone, as
the picture depicts with
such terrible intensity,
although the man who
gave it was never able
to finish the message.
The great value of the
telephone is not fully
realized until some great
emergency arises.

THE MODERN:* ALADDIN'S LAMP.

Scarcely less marvelous than the magic
power of.the lamp of Aladdin in the
good old eastern tale is the rapidity with
which the tungsten electric incandescent
lamp has come into use in the United
States. In 190y there were 48,000 of
these lamps made in the United States;
in 1908 the number was 3.500,000. The
tungsten lamp has been ‘“‘commercial” in
this country for about two years. The
reason for its extraordinary popularity
is the fact that it gives about 214 times
the light of the ordinary carbon filament
lamp, for the same consumption of elec-
tricity. It has been said to be the great-
est development in electric lighting in the
last 20 years.

The tungsten lamp was developed
abroad, especially in Germany (although
it is said that the first patent, but not
practicable, was taken out in the United
States in 1876), but it has received its
greatest recognition and improvement in
this country. On the electric lighting cir-

cuits ordinarily in use'it is not available
in small sizes, the “25-watt” lamp, of
about 20 candlepower, being the small-
est. But for “low-voltage” circuits, say
for automobiles, train lighting, etc., the
smallest sizes are made.

Tungsten is a metal, of course, but it
has the characteristic that it cannot be
drawn into a wire for the lamp filamant
by any practicable process now known.
In the shape of a powder it is made into
a paste with a binding material. It is
then squirted under pressure through a
small die, producing the unfinished fila-
ment. Next it is dried, cut into shape,
and purified by the passage of an elzc-
tric current. This must be done with-
out oxidation, and it is said that the
success of the lamp depends upon the
purification process. When completed,
owing to its crystalline structure, the
filament is rather fragile, and conse-
quently the larger lamps, with their
long filaments, cannot be used where
there is much vibration,




Until recently Norway had never had
an electric railway. This was natural,
for the larger cities were provided with
steam railroad facilities and the outlying
districts were too sparsely settled to give
promise of profitable operation. One
locality was found, however, which
could better be served by an electric line
than by any other means, and this was
the picturesque valley of the River
Orkla. Here an electric railway con-
nects Thamshavn and Lokken mines,
and runs along .Orkedals Fjord, about
20 miles west of Trondhjem, with which

FIRST ELECTRIC RAILWAY IN NORWAY.

BY DR. ALFRED GRADENWITZ.

Py

lighting the town and the villages situ-
ated along the railway as well as for
operating the Lokken mining machinery.

Solbu, a typical wayside station, is
shown in one of the pictures. The sta-
tion buildings, made of logs, are quaint
in design, though substantial and ex-
actly suited to the locality. The sod
roofs of the buildings are in marked
contrast to the very modern “catenary”
trolley construction and the electric
lights.

The railway is operated on what is
known as the alternating current, single

QUAINT NORWEGIAN RAILWAY STATION.

town a regular steamer service has been
established in connection with the rail-
way.

The main line is about 16 miles long,
" and the freight line and sidings add an-
other three miles. At the terminal sta-
tion of Thamshavn is situated one of the
largest Norwegian timber factories in
which the well known wooden houses
are made on a large scale.

Energy for operating the railway is
derived from a large hydroelectric power
house installed to the west of Thams-
havn in another valley, near the Skjen-
ald Falls, which yield a good flow of
water throughout the year, The same
power house also supplies current for

phase system. This system is the latest
development in electric railroading, and
is coming into quite extensive use in
this country. In our ordinary city rail-
ways and in most interurban lines direct
current is used (current flowing continu-
ally in one direction) at about 500 to
600 volts pressure. To obtain it the cur-
rent is first generated in the power plant
as alternating current at high pressure
or voltage. It is then transmitted to
substations along the lines. The pres-
sure is then reduced by a transformer.
Then by a special machine the alternat-
ing current is changed to direct-curent
and fed into the trolley wires at fre-
quent intervals. This all takes costly
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machinery and numerous attendants.
With the single phase system, however,
current at high voltage is transmitted
directly to the trolley wires, and there
are specially made motors on the cars to
utilize it. This results in a considerable
saving in apparatus and line losses, and
the system is now widely advocated by
engineers for interurban roads.

The second illustration shows one of
the zo-ton electric locomotives used in
drawing the cars on the Thamshavn
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$7.31 a year the subscriber is entitled to
two receivers and the full service of
news, music, etc., the subscriber to pay
the expenses of installation and removal,
generally about $8.50. The service be-
gins at 8.55 a. m., when a buzzing noise
loud enough to be heard across a large
room and lasting for 15 seconds, an-
nounces the correct time, At 9:30 the

day’s program of important events is an-
nounced ; that is to say, the ceremanies,
lectures, plays, races, etc. At 10 and II

ELECTRIC LOCOMOTIVE ON NORWEGIAN RAILWAY.

line. Instead of the usual trolley pole
and wheel a “pantagraph” trolley is
used which slides along under the wires,
springing up and down with any irregu-
larities in the contour of the line.

: :l'ELEPHONE NEWS SERVICE.

Private enterprise has established a
unique telephone news service in Buda-
pest, the capital of Hungary. The tele-
‘phones which give this service are en-
tirely distinct from the regular telephone
system which is owned by the govern-
ment.

For an annual subscription price of

o'clock stock quotations
news items are given:
At noon comes a second announce-
ment of the correct time, followed by
parliamentary news and general :tems
of interest, At 12:45 stock quotations
from the local, Vienna and Berlin ex-
changes and general news. At 2 p. m.
more parliamentary and general news,
and at 3 p. m. the closing prices of
stocks, meteorological forecast, local
personals and small items, and in winter
the condition of the various skating
places. At 4 p. m. court and miscellane-
ous news. From 4:30 to 6:30 military
music from one of the great cafes or

and general
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gardens, In the evening the subscriber
may choose between the Royal Opera
and one of the theatres, and later music
by one of the orchestras.

This program is sufficiently varied to
satisfy the desires of all classes of sub-
scribers, and in general the service
seems to give the utmost satisfaction.

AUTOMATIC LAMP FLASHER,

The “Firefly” thermostatic flasher, the
basic principle of which was invented
by Dr. C. O. Schueider of Chicago, is
a very interesting little device to auto-
matically open and close the circuit, to
flash one or more electric lamps with
which it is connected in series,
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diately below this, but separated by an
air space of about 1-64 of an inch, is a
disk also of iridio-platinum mounted in
the tip of the binding post which is be-
low. These form the contacts between
which the current is made and broken.
The flasher is connected with the lamp
in series, as is shown in the picture,

Now when the current is turned on,
the circuit through the lamp is complet-
ed only after the electricity has trav-
ersed the fine wire winding of high re-
sistance, and this so impedes the current
that only a very trifling amount can
pass, and consequently the lamp remains
dark. The little electricity that does
pass, however, is enough to raise the

It is a well understood fact that a like
change in temperature will produce a
greater or less amount of expansion or
contraction in one kind of metal than in
another. Brass when subjected to the
same rise in temperature will expand
considerably more than iron,

In this instrument two parallel bars
of metal are used, the upper one being
brass and the lower one iron, and they
are riveted together in several places.
This composite bar is then fastened
tight to the porcelain base at one end,
and the other end is free to move up or
down when effected by a change in tem-
perature,

Around this composite bar is a wind-
ing of extremely fine insulated wire of
high resistance. This winding is con-
nected to the bar at that end which is
fastened to the base and the other end
of the wire is not in contact with the
bar, but is connected to the binding post
below. In the free end of the bar be-
yond the winding is a screw with a piece
of iridio-platinum in the end, and imme-

temperature of the composite bar of
iron and brass, and due to this heat, the
upper or brass piece expands most, and
,consequently the free end of the bar
; moves down until the platinum contacts
come together, thus cutting out the re-
sistance of the winding by closing the
circuit so the current will take the path

LAMP FLASHER INSTALLED IN BASE OF
SOCKET.

of comparatively no resistance through
the composite bar itself, and consequent-
ly the lamp is lighted. Now as there is
no more current passing through the
winding, the bar soon cools and con-
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tracts so that the contact is again broken
and the light goes out. Thus the lamp
automatically flashes on and off 20 or
30 times a minute for an indefinitely
long time.

TUNGSTEN LAMPS FOR AUTOMOBILES.

The new tungsten lamp, the econom-
ical features of which have revolution-
ized electric lighting, has been success-
fully applied to automobiles to take the
place of the oil signal lamps or for in-
strument illumination,

The tungsten lamps are made in minia-
ture sizes which can be run by low volt-
ages from the ignition battery at such a
high efficiency as to necessitate only one-
third of the battery capacity required for
carbon lamps.

It is very probable that electric lights
will soon take the place of the acetylene
headlights on automobiles used for city
purposes. There is even some talk of
passing ordinances in several cities
against the use of these glaring head-
lights which blind pedestrians and other
drivers. Oil headlights have been tried
but they give too little light and the ex-
periments recently conducted with the
new tungsten electric lights warrant the

statement that they make better head- . :(

lights than gas for city machines.

THE “JUST PULL” SWITCH.

Are you short? Perhaps you are only
just below medium height. But at any
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THE “JUST PULL” SWITCH.

rate you would rejoice to have all out-of-
reach electric light buttons brought down
to where you could reach them without
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standing on tip-toes. Here is a device
that does this very thing. It is so simple
that we wonder why some one did not
think of it'long ago. It conmsists cf a
little metal arm with a short chain on
each end. In the middle is a spring jaw
which snaps on over the button. Then,
pull one chain and the lamp is turned
on; pull the other and it is off.

PORTABLE ELECTRIC BREAST DRILL.

A portable drill for iron and steel
work, operated by electricity, forms a
very convenient addition to the machin-
ist’s kit. It is not toovheavy to carry
around and will do the work of a hand
drill much more quickly and with a min-
imum amount of labor. The sketch

PORTABLE ELECTRIC BREAST DRILL.

shows a type of electric breast drill which
operates on direct current. No electrical
knowledge is required on the part of the
operator, it -only being necessary to
screw the plug into a convenient larap-
socket and turn a snap-switch located
on the frame of the machine. The end of
the frame is provided with a‘breast-plate

-and the handle on the side, for steadying

the drill while in operation, may be un-
screwed when ready to pack up.

By simply removing two nuts the =n-
tire machine may be taken apart for in-
spection without in any way affecting the
electrical connections. The running
parts are enclosed by the frame, but suit-
able air-ducts provide for cooling of the
armature. The machine is built in four
sizes which will take drills up to %4, 34,
14, and 34 inches in diameter, respective-

ly.




ELECTRICITY APPLIED TO HORTICULTURE

BY FRANK C. PERKINS.

If a discharge of high potential, static
electricity will have a stimulating effect
on animal life, why will it not also have
a similar effect on plant life? So rea-
soned Sir Oliver Lodge, the noted Eng-
lish scientist, and he put his reasoning
into effect with results which have been
widely discussed, and which many be-
lieve will mark anotlier step in modern
agricultural methods,

The method employed in the applica-
tion of electricity to horticulture and
agriculture consists in stretching over
the field to be treated a number of wires
on poles just high enough for loaded
wagons and ordinary farming opera-

be maintained for some hours each day,
but be shut off at night; it is probably
only necessary to supply it during the
early morning hours in summer time,
and in spring time or in cold cloudy
weather for the whole day. In bright
sunshine it seems unnecessary or even
harmful. But at what stages of the
growth of a plant the stimulus is most
effective has still to be ascertained. Prob-
ably the earlier the better; and since in
the case of wheat, both the ear and the
straw is valuable, the electrification
should be applied for a time each day
during the whole period of growth until
stooling begins.

" FIG. 1.

HIGH TENSION APPARATUS USED
IN HORTICULTURE.

tions to go on without difficulty below
the wires. The wires are quite small and
.are supported by a few posts in long
parallel spans, these being about 30 feet
apart. At one post the electric current
supply of high-potential static electricity,
similar to that produced by a friction
machine, is connected to the system of
conductors, with power for maintaining
a constant supply. .

It is said that leakage immediately be-
gins, and the charge fizzes off from the
wires with a sound which is sometimes
audible, and with a glow just visible in
the dark. Persons walking about below
the wires can sometimes feel the effect
on the hair of the head. as of a cobweb
on the face. They are then feeling the
stimulating action of the electrification.

It is held that the electrification should

FIG. 2. THE APPARATUS IS INSTALLED IN

SMALL QUARTERS.

Power required to generate the elec-
tricity is very small, for although the
potential is high the quantity is insignifi-
cant, and the energy is accordingly com-
paratively trivial.

Experiments carried out at the Bev-
ington Hall estate near Evesham, Eng-
land, by Sir Oliver Lodge, under the
direct supervision of Electrical Engi-
neer J. E. Newman, were performed on
about 40 acres of land. The very high
tension current was produced by an in-
duction coil and a system of valve recti-
fiers as shown in Fig. 1. The current
was thus supplied to the ficld wires at a
tension of 100,000 volts,

The apparatus was all inclosed in a
little shed shown in Fig. 2.

Some remarkable results were ob-
tained, especially in growing wheat.
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Fig. 3 shows two wheat stalks grown on
good soil and each six weeks old. The
one at the right was grown under the in-
fluence of the electric discharges while
the one at the left was not. A much
stronger and more luxuriant growth is
noticeable in the former.

In discussing electricity in agricul-
ture, Sir Oliver Lodge gave some inter-
esting historical data as follows:

“Some thirty years ago a Swedish pro-
fessor named Lemstrom sought to eluci-
date the Aurora Borealis by trying to
imitate its appearance by electrical ex-
periments. For this purpose he pro-
duced high-tension discharges of various
kinds, and sent them through vacuum
tubes until he got an appearance very
like that of the Northern Lights. Some
of these experiments he conducted in his
greenhouse, and he noticed incidentally
that the plants seemed to thrive under
the treatment, and that the electrifica-
tion thus produced in their neighbor-
hood appeared to do them good. He
also noticed, as remarkable, the flourish-
ing development of plants in Arctic re-
gions, where the sunlight was very
weak; and he attributed part of this
growth to the influence of electric dis-
charges.

He says that when the plants in the
north of Norway, Spitzbergen and Finn-
ish Lapland, have resisted the frequent-
ly destructive night frosts they show a
degree of development which greatly
surpasses that of plants in more south-
ern regions, where the climatic condi-
tions are more advantageous. The rich
development appears principally in the
fresh and clear colors of the flowers, in
their strong perfume, in the rapid devel-
opment of the leaves on the trees, and
their. scent, but particularly in the rich
harvest which different seeds—such as
rye, oats and barley—will produce, when
as before stated they are not destroyed
by the froste. From a bushel of rye
sown they will often produce 40 bushels,
and from barley 20 bushels and so forth.
It is the same with grass. These results
are attained, although the people culti-
vate their soil very imperfectly, using
only ploughs and harrows of wood.

“He pursued the matter by careful
observation, taking test plants in pairs
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or groups, electrifying one group—that
is to say, discharging some electricity
into the air above it—and keeping a
similar group away from the electrcity
in order to compare them. Then he
photographed the two groups side by
side, and found in nearly all cases a
marked improvement as the result of the
electrical treatment. He concluded that
the needle like shape of the leaves in fir
trees, and the beard on the ears of most
cereals, have the discharge of electricity,
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FIG. 3. WHEAT STOCK AT RIGHT Wa$

GROWN UNDER ELECTRICAL IN-
FLUENCE.

as their function, and finds that they do

act in this way.

“This observation and these experi-
ments of Professor Lemstrom were not,
indeed, the beginning of the application
of electricity to plant growth, because
pioneer attempts had been made long
before, as will be mentioned directly, but
it was the beginning of a thorough ind
scientific treatment of the problem. At-
tempts of a different kind had also been
made. Plates had been sunk in the
ground, and a current passed between
them among the roots of plants; but
whatever effect is thus caused is of a
totally different kind to that excited by
high tension electricity supplied to the
air above them. There are ~natural
earth currents, and these must (‘ﬂow
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among the roots of plants, though
whether they produce an appreciable

effect may be doubted.

“There is a natural atmospheric elec-
trification, and this must be playing an
important part in many phenomena. At-

—~mospheric electrification is responsible
for the formation of rain and hail. Dur-
ing fine weather the electricity in the
air is usually of one sign; mainly posi-
tive, When wet weather sets in, the
electricity in the air usually changes
sign, becoming negative, The whole
subject is a large one; a great deal is
known about it, and vastly more re-
mains to be known, but meanwhile it
can hardly be doubted that the electrifi-
cation of the air has some effect on
growing plants. For it is found that,
under the influence of sunshine, electri-
fied plants can give off electricity from
the leaves, and the fact that the air is
naturally electrified relatively to the soil
causes all plants to be electrified too, so
that in all probability they are in a con-
stant state of slow electrical discharge,
which becomes more rapid when the sun
is up. In what way this discharge of
electricity from the growing tips is pro-
duced is not known, but it is natural to
suppose that it cannot be without influ-
ence, and it is reasonable to think that
the influence may be beneficial—a
hypothesis which direct experiment con-
firms.”

CONNECTOR FOR ELECTRICAL CIRCUITS.

In motor, transformer and other in-
stallations it is sometimes necessary to
replace a broken piece of apparatus
quickly. The process of unsoldering the
old joints and soldering new ones is a
slow one, and in case of emergency the

- time lost may represent a serious ex-
pense. A simple and ingenious device
for making quick connections is known
as the segment pin connector, made for
circuits carrying go to 200 amperes.
This connector is of brass, in two parts.
One part is permanently soldered to the
motor or transformer terminal, the other
part to the lead. The two parts of the
connector may be joined in a moment’s
rime by turning them at right angles, in-
serting the segment shaped lug of one
into the hole of the other and then
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ELECTRICAL CONNECTOR.

bringing the two parts around into
alignment. They may be disconnected
with equal ease by reversing the process.
These connectors are universal; that is,
either part of one connector will fit
either part of any other.

MACHINE FOR WASHING AND DRYING
BLUEPRINTS.

An automatic electric machine of
German design and construction per-
forms the washing, drying and rolling
of blueprints, delivering them complete.
It is operated by an electric motor driv-
ing the rolling mechanism from the top -
of the machine by a chain and gearing.
The printing is done by three arc lamps
each consuming 1,300 watts of current.

MACHINE FOR WASHING AND DRYING
BLUEPRINTS.

The tops of these three lamps show in
the picture.

This machine is said to have a capac-
ity for 1,600 feet of blueprints in a sin-
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gle day of 10 hours. By a continuous
operation the tracing cloth is fed
through the machine, passing in front of
the lamps along with the sensitized blue-
print paper fed from another roll. The
completed blueprint is then delivered
washed and dried.

AUTOMATIC CLOTH SCOURING
MACHINE.

One man and a helper can do with
this machine work that would require
six men to do by hand, in the scouring
of cloth in dyeing and cleaning estab-
lishments. Again it is the electric motor
that has made this possible.

The watér and other ingredients used
in the scouring process are stored in the
tank under the machine (completely out

CLOTH SCOURING MACHINE.

of the way) and are supplied to the
goods being scoured through a perfor-
ated pipe, that distributes evenly over
the surface of contact with the brushes.

The water is raised from the tank by
a pump that starts and stops automtic-
ally as the machine is started or stopped.

The motor drives both pump and
scouring brushes and is started and
stopped by a pedal arrangement so that
the operator has both hands free.

769

A PORTABLE OZONE PRODUCER.
Ozone is a peculiar form of oxygen
which is formed by the chemical union
of three atoms of oxygen with eack oth-
er to form a tri-atomic molecule of oxy-
gen, as it is called. It is the gas which
gives off the peculiar odor that is noticed

PORTABLE OZONE PRODUCER.

when heavy discharges or sparks of elec-
tricity pass through the air. Ozone is a
powerful disinfectant and germicide and
consequently is beneficial for purifyving
air in houses, hotels, hospitals, etc.

A portable apparatus for making ozone
is shown in the picture. The screen
shown in front forms one electrode of a
high voltage circuit, the other electrode
is in the interior of the casing. The high
voltage is produced by a transformer
contained in the apparatus. The primary
or low voltage winding of the transfarm-
er is connected by a cord and plug with
any lamp socket in a 110-volt alterna‘ing
current light circuit.

In operation, the high voltage im-
pressed upon the two electrodes causes
a “silent discharge” of electricity to take
place between the electrodes. This dis-
charge is very minute and can hardly be
seen or heard, but it brings about a
chemical union in the oxygen ator-s iv
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the air and forms an abundance of ozone,
which is blown out into the room by the
electric fan shown in the casing.

BACK-YARD ELECTRIC LIGHT CONNEC-
TIONS.

Residents in suburban localities do
not like to have their shade trees mu-
tilated to make way for electric light
wires. Neither do they want unsightly
pole lines in the streets. On the other
hand, to make complete underground
connections in all the side streets and to
the individual houses is very costly, and
in some localities would prevent electric
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various houses in the block in which
electric current is used.

The plan has been very successful in
this instance. The light company has
no difficulty in securing permission from
the property owners to erect the short
pole lines in the back yards, so anxious
are they to secure electric service with-
out at the same time marring the beauty
of their streets.

WHEN THE FUSE BLOWS OUT.

“It might have been,” is sad enough
but it does not cast the sable folds of
gloom over the average business man

service being given. To meet such con-
ditions the Rochester (N. Y.) Railway
and Light Company follows the unique
plan of making back-yard service con-
nections, for, as in most cities, there are
no alleys in Rochester where pole lines
may be run.

The principal streets arc already pro-
vided with an adequate underground
conduit system. From this conduit leads
are run underground to the back yards
of the first of each row of houses on the
side street. Here they leave the ground
and are carried up to the cross-arms of a
short pole line which only extends to
the other side of the block. From this
pole line wires are tapped off for the

By Courtesy of the Electrical World, New York.
PLAN OF BACK-YARD POLE LINES AS ADOPTED IN ROCHESTER, N. Y.

half as quickly, nor half as completely,
as when the grimy-fisted conductor on
the street car bawls out, in his terse if not
grammatical way, “The fuse blowed out;
take the car ahead!”

The business man seldom knows just
what has happened but he does know that
he must hustle into another car or be late
to business,

A fuse is a small piece of metal alloy
wire having a low melting point and its
purpose is to automatically open the elec-
tric circuit under abnormal conditions.
The alloy may be in the form of a bare
strip of wire or it may be encased in a
fireproof tube. When the current is ex-
cessive this wire is the first thing to melt,
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cutting out the current which would
otherwise damage the motors. On street
cars this wire usually melts with an ex-
plosion and a puff of smoke, harmless in
itself but sufficient to startle nervous pas-
sengers.

But instead of being indicative of dan-
ger the fuse is devised to prevent acci-
dents. Electric machinery differs from
all other machinery in that it will work
itself to death, so to speak. Overloaded
engines will stop; but an overloaded
motor will work right on until isburns
up. To protect it fuses or circuit break-
ers are inserted in the circuit.

The fact that passengers have been so
frightened when the fuse blew out as to
jump off the moving car or even out of
the windows necessitated the invention
of the automatic circuit breaker. The
circuit breakers are operated by an elec-
tric magnet whose core it attached so as
to trip a release or trigger and allow a
heavy spring to throw open a switch.
This device does away with the explo-
sion and the smoke.

SOUTHERN ELECTRICAL AND INDUS-

TRIAL EXPOSITION.

From the Southern Exposition to the
Southern Electrical and Industrial Tix-
position is'a long step. It is, long in re-
spect to years and it is long in respect
to developments, both electrically and in-
dustrially. The Southern Exposition was
held in Louisville, Ky., 26 years ago. The
Southern Electrical and Industrial Expo-
sition, to be held April 12th to 24th, will
show, a development in electricity never
dreamed of a quarter of a century ago.

One of the chief purposes served by
the exposition was the introduction of
the application of electricity to lighting
and motive force. For the first time in
Louisville there was installed at that ex-
position the electric arc lamp. It was a
very crude affair compared to the pres-
ent day lighting facilities, but it brought
to the attention of those who saw it the
possibilities which underlie the uses of
electricity. At that time the citv streets

“were lighted with primitive gas lamps.
Several years later, these unsightly lamp
posts or gas lamps gave place to the elec-
tric arc light, now awaiting removal to
give place to artistically designed poles
bearing high candle-power lights.
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Another and greater service was that
rendered by the introduction of the ap-
plication of electricity to motive power in
street railway service. What is now
Central Park was at the time of the old
exposition the “front yard” of Mr. A. V.
DuPont, Louisville’s pioneer street car
magnate. Encircling this large plct of
ground was a narrow gauge railway
track on which were operated electrically
propelled cars, among the first used in
the United States. The cars were what
operated on what is known as the third
rail system, the trolley being then a dis-
covery for the future. The cars were
small and the service was anything but
satisfactory. However, it was the fore
runner of the line which seven years later
was installed on Green street and which
was the third electric line installed in the
United States. Electric railway service
in 1883, however, was a differefit prop-
osition from what it is today. Then it
meant a short ride and long wall: in
many instances, for there were many
halts and frequently complete suspension.
But, a visit to the exposition at that
time was not complete without a ride on
the “new wrinkle.”

In contrast to the old exposition, the
exposition to be held in April will be
very distinct. Whereas there was shown
at the old exposition the beginning of the
application of electricity, there will be
shown at this one the very latest develop-
ments, and there are many developments
with which the people of Louisville and
the people of the south are not at all fa-
miliar.

The Southern FElectrical and Indus-
trial Exposition will be held in the ar-
mory. An interesting feature will be the
display of a giant painting showing the
river front of Louisville from the In-
diana shore. This painting will be 40 by
60 feet and will be one of the most per-
fect sketches ever made of this beautiful
prospect. In it the artist, Guy M. Leber,
expects to produce his masterpiece.

At the south end of the armory will
be hung a giant swinging electric clock,
which will indicate the time by means of
shafts of vari-colored lights. There will
also be an immense electric tower which
will rise 8o feet from the main floor and
lose itself in-a blaze of light in the lofty
dome of the armory.
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POPULAR ELECTRICITY WIRELESS CLUB.

Membership in Popular Electricity Wireless Club is made up of readers of this maga-
zine who have constructed or are operating wireless apparatus or systems.
This department of the magazine is devoted to the in-
terests of the Club and members are invited to assist in making it as valuable and
interesting as possible, by sending in descriptions and photographs of their equipments.

Membership

WIRELESS TYPEWRITING AND TYPOGRAPHY.

The principle underlying the design of
all wireless telegraph systems has been
recently extended in a very promising
manner to the operation of distant mech-
anisms. It has thus been possible to
¢emonstrate the practicability of long-
distance steerage of balloons and vessels,
launching of torpedoes and controlling
of all sorts of mechanisms connected by
no material link with the operator.

The latest development in that field is
a wireless apparatus adapted to the op-
cration of typewriting and typesetting
machines. This apparatus which has
been designed by Mr. H. Knudsen (the
inventor of an ingenious system of trans-
mitting pictures by wireless telegraphy)
can be connected to and worked in com-
hination with any typewriting or linotype
machine, or in fact, with any machine of
a similar construction. By means of
one sending apparatus, it allows a mes-
sage to be received simultaneously on
any number of typewriting or typesetting
machines, situated at any distance from
the sender.

One or more steamships having a
wireless installation on board may by
this system receive the electric impulses
sent bv a central transmitter, any num-
ber of receiving machines reproducing
the message, typewritten or set in type.
It is also possible so to tune and
arrange the machines, that no foreign
messages or signals can interfere with,
or be received by them.

The transmitting and receiving ma-
chines, as represented in the Figs. 1 and
2 respectively, are practically identical
in construction and in their simplest
form consist of the following parts: The
transmitting typewriter connected with
an electric motor operating two pul-
leys, over which an endless belt with two
contacts is wound. This belt travels in
a constant direction, and the contacts,

which are fastened at equal distances to
‘ts inside, come to a full stop at each
half of a revolution, in fact, every time
one of the contacts has passed over the
alphabetic contacts connected to the lev-
ers of the transmitting typewriter.

In order to operate the machine, the
contacts corresponding to each letter of
the message are raised by pressing down
the levers of the transm’tting typewriter

1. WIRELESS TYPEWRITER TRANS-
MITTER.

keyboard. Those contacts then remain
in a raised position until the starting
key or lever has been pressed. This
lever starts the belt of the transmitting
machine, and at the same time sends
cut an-electrical impulse which is re-
ceived by the typewriter installed at the
remote end, thus starting this typewriter.
The belts of the transmitting and re-
ceiving machines accordingly travel at
the same speed over their respective con-
tacts. The transmitting machine obvious-
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ly makes contact only with such types
as have been previously raised, and on
touching the raised pin the contact on
the endless metallic belt, depresses this,
thus sending an electric impulse out to
the receiving station, where it com-
pletes a circuit through a coherer and
relay.

The metallic contact fixed to the trav-
eling belt thus completes a current
through a magnet located above the cor-
responding key or lever of a typewriter
or linotype machine, actuating the lever
in exactly the same manner as an opera-
tor would do when handling the machine
in the usual way. Tt is essential that

r i

FIG. 2.

WIRELESS TYPEWRITER RE-
CEIVER.

both machines and metallic belts should
come to a full stop after passing over
their contacts, being held in this position
until the first electric spark has been sent
out from the transmitting machine.

The construction of Mr. Knudson's
machine, while very simple, is of ex-
treme accuracy. All the machines are
of the same size and made from the
same patterns.

As any number of typesetting ma-
chines may be operated in different parts
of the country or in different countries
simultaneously, all reproducing the same
message, it is possible for one operator
to type or set type on any number of
teceiving machines on land or sea, in
fact, wherever anyone of these receivers,
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tuned to the transmitter, may be installed
in connection with any wireless tele-
graph systems.

As everybody knows of what enor-
mous value any saving of time is to a
newspaper proprietor, it will be readily
understood that this most direct and
rapid transmission of news, directly
from the sub-editor or correspondent to
a number of typewriting or typesetting
machines, will be universally appreciat-
cd and found very profitable by enter-
prising publishers,

When this ingenious system will have
come into general use and, for instance,
have been adapted to a trans-Atlantic
station, a newspaper correspondent, com-
fortably seated in London, will be able
to set type in the New York printing
room at the very moment he dictates his
message to his typist. It is hard to rea-
lize what a revolution this system which
obviously makes the newspaper man in-
dependent of space and time, may pro-
duce in journalistic practice.

WIRELESS TELEGRAPHY ON THE HIGH
SEAS.

The fact steamer Vilano has for a .
long time received messages from -he
main German station at Nauen, as far
off as the island of Teneriffe. The lat-
est German record has, however, just
been made by communication between
two vessels equipped with long-distarce
wireless apparatus. The steamer Frio,
which was south of Cape Finistere,
cxchanged messages with the steamers
Roca and Arcona at the remarkable dis-
tance of 925 to 1,000 English miles. The
Roca was at the time of this exchange of
messages south of Lisbon, Portugal,
while the Arcona was in the North Sea
in the latitude of Scheveningen, Holland.

Conversation between the two vessels
was hardly ended when the North Ger-
man Lloyd steamer Grosser Kurfurst,
on board of which was King Friedrich
August of Saxony, was announced by
the English apparatus. Both vessels
were in sight of each other. The Grosser
Kurfurst vainly endeavored to forward
a message from Scheveningen or some
other continental port to the King of
Saxony. Failing in this, the Frio was
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spoken, and requested to send the mes-
sage further. The Irio took the mues-
sage and sent it without further loss
of time to the wircless station of
the Holland government at Schevenin-
gen; the distance being 1,440 kilometers
or 895 English miles. Scheveningen ac-
cepted the message, and remarked that
the signals from the Irio were un-
usually legible. The I'rio took advant-
age of the opportunity to send a greeting
to the King of Saxony on board the
Grosser Kurfurst—which message the
King answered the next day.

The majority of the English wireless
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stations on the German fast steamers
had up to that time refused to communi-
cate with stations working with other
systems, and especially with those hav-
ing German instruments. The “emerg-
ency” created by the presence of the
King on board the Grosser Kurfurst
compelled the English stations, however,
to break the rule. It was necessary to
call in the assistance of the stronger and
further-reaching stations. The technical
papers remark in this connection that
the Frio apparatus is a small and com-
parativelv weak one, calling for only two
horse-power.

AERIAL SYSTEMS.

ALFRED P.

Many amateurs are under the erro-
nous impression that almost anything in
the shape of wires run up into the air
will serve for an aerial and consequently
in traveling around the country one sees
a queer assortment of wires, such as

MORGAN.,

be of the same size and length so as to
permit of accurate tuning. If the own-
er cannot afford stranded phosphor
bronze wire, copper wire not smaller
than No. 16 B. & S. gauge is best.
Aluminum wire is not to be desired for
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FIG. 1.

poultry netting and sheet iron, above
the roofs of houses. .

In fitting up a station the aerial should
receive first attention. The wires should

HELIX

E TO SENDING
HELIX

G T0 SENDING
HELIX

MOST COMMON TYPES OF ALRIALS.

other than experimental purposes, for a
short time, as the acid fumes in the
air from smoke, etc., quickly attack and
coat it. Connections made in aluminum
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wire are very liable to become badly
oxidized unless great care is exercised
in soldering them.

It is needless to say that an aerial
should be as high above neighboring ob-
jects and as well insulated as possible.
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tion of energy when the transmitter is
in operation.

Fig. 1 shows the most common types
of aerials in use and the proper place

for connecting the leading-in wires.
(A), (B) and (C) are horizontal aeri-

/

/

/

LOOP AERIAL

FIG. 2. LOOP AERIAL.

For small light aerials, strings of two
or thige glazed porcelain cleats make
excellent insulators, Large heavy aeri-
als, where the strain is great, require a
special ebonite or composition insulator.
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als having the opposite ends at the same
heighth. (D), (E), (F) and (G) are
vertical aerials having the end oppcsite
the leading-in wires the highest.

Fig. 2 shows the “loop” type of aerial
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Ropes make the best guys for holding
a pole unless the wire guys are properly
wrapped with iron wire so as to produce
a choking effect and prevent the absorp-

A PR MORGAN

COMPLETE SYSTEM AS WIRED ON THE DE FOREST PRINCIPLE.

used by the DeForest and Shoemakzr
companies. This type of aerial gives an
increased signaling range and permits
of very nice tuning. In towns wheze
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alternating current is used for power
and lighting purposgs, amateurs are
greatly annoyed by a humming in the
telephone receivers due to the induction
of neighboring lines, This humming

m

DE FOREST

AW

Y
SHOEMAKER SINGLE
COIL TUNER ——M—
DOES NOT USE A

CONDENSER IN
THE GROUND CONNECTION.

FIG. 4.

may be almost entirely cut out by using
the “loop’”” aerial. The two wires must
be led separately into the operating
room. A complete circuit of a “loop”
aerial installation as wired on the
DeForest principle is shown in Tig. 3.

FIG. b.

In most amateur stations an induction
coil and batteries will replace the trans-
former and motor generator.

A special form of aerial switch as
shown in perspective in Fig. 3 is used to
prevent damage to the receptor through
an accidental touch of the transmitter
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key while the Switch is in position for
receiving. Any double pole knife switch
may be easily adapted to this type by
*moving the contacts (T T) forward so
that they come beyond the insulating

~

SHOEMAKER

A
e

—_—

CONNECTION OF TUNING COIL TO AERIAL.

bar. A yoke of copper or brass is
fastened on the insulating bar so as to
touch the contacts (T T) and complete
the primary transmitting circuit when
the switch is down. A T-shape piece of
lard rubber or fibre is provided with
contacts (R R) and mounted on the
base so that the knives strike the con-
tacts and connect the aerial to the re-
ceptor when the switch is up.

The anchor gap is a small hard rub-
ber or fibre ring about two inches in di-
ameter having three small 4-inch zinc
or brass rods around the circumference
at equal distances apart. The sparking
distances between them should be equal
and never greater than 1-16 of an inch.

Either one, two or three tuning coils
may be used with this type of aerial
The DeForest system usually contains
three. These are mounted in a case
ahout 12 by 15 by 4 inches. The proper
circuits are shown in Figs. 3 and 4. The
two outside tuning coils (A) and (C)
have each two contacts arranged 9o0°
apart to prevent interference and allow
closer adjustment. Handles of hard rub-
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ber project through the grooves which
are shaped as in Fig. 5 so as to make
room for the finger tips and permit a firm
grip to be had without the handles being
made to project too far. It is a wise plan
to mount only the tuning coils in the case
and provide it with binding posts so that
connections may be made to the proper
condensers, and different detectors as
carborundum, silicon or the electrolytic
may be used. The condenser (D)
should be made adjustable if good re-
sults are desired. The wire commonly
used for the coils is No. 25 B & S gauge
enameled or cotton covered. Adjust-
able condensers are sometimes shunted
across binding posts (3) and (4) and
(6) and (7).

The g) of the transmitting helix is
connected to the adjustable electrode of
the spark gap which has a rubber han-
dle.

AN ADJUSTABLE INTERRUPTER.

The interrupter here illustrated has
the great advantage of being adjustable.
As this is an important feature the
writer undertook the designing of one
with the following result.

After selecting the jar, which is
straight sided, six inches in diameter,
by eight inches tall, a cover is cut which
overlaps the edges 34 of an inch all

around. In the center cut a hole 114
inches in diameter. Then procure a

glass tube of one inch inside diameter
and walls 1§ inch thick; this must be
six inches long. One end must be flared
by heating and forcing a hardwood stick
into the opening; the other end is drawn
out to a point 34 inch long. When cold
the tip is broken off, leaving a hole 3/16
inch in diameter. This hole must be
smoothed with a small round file wet
with turpentine,

The glass rod (C) is of 34 inch stock,
one end drawn to a long tapering point,
the other end left square. A brass rod
(D) 34 inch in diameter is cut three
inches long and threaded for two inches.
The unthreaded end is placed against the
square end of the glass rod and a piece
of brass 4 inch wide and long enough
to be bent around the two rods and the
ends fastened with a small bolt (see
cut). A great deal of care must be used

in this joining, so that the resulting rod
is perfectly straight.

The brass support (E) is bent to
shape, a hole drilled and tapped for rhe
rod, which is now screwed in. A
knurled nut is permanently fastened to
the end of the rod and the bracket
screwed down to the cover.

Two lead plates are cut, one for the
large jar and the other for the glass
tube. These plates are the electrodes
and are connected to the binding posts
mounted on top.

RValve

AN ADJUSTABLE INTERRUPTER.

Partly fill the jar with an electrolytz
of water 10 parts, and sulphuric acid
one part. Connect to the source of cur-
rent and screw the rod into the opening.
The resulting valve motion gives the de-
sired adjustment,

GRADY B. MEDEARIS.

To give some idea of the extent of
the incandescent lamp industry in this
country it is noted that during the year
1907 a single electrical manufacturing
company disposed of 32,000,000 lamps.
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WIRELESS QUERIES.

ANSWERED BY V. H. LAUGHTER.

WIRELESS FROM AIR SHIP.

Questions—(A) Can a wireless system be
worked without being connected to the
ground? I am going to build a flying machine
and intend to send messages to the earth while
sailing. (B) Are the instruments for wire-
less telephony much different from those of
wireless telegraphy? (C) What are the prin-
ciples of a common telephone?—E. L. F., Fort
Worth, Tex.

Answers—(A) We understand that
experiments in communicating from ba-
loons, etc., have been carried out with a
fair degree of success. The common
method is to suspend a wire from the
baloon which is supposed to answer as
the aerial radiating wire. At the receiv-
ing end the aerial wire picks up the sig-
nals and conducts to the receiving in-
struments. As an experiment it will no
doubt be interesting.

(B) In wireless telephony it is neces-
sary to set up a continuous wave cur-
rent and impress thereon the inflections
of the voice. The wave is changed to
this period and picked up at the receiv-
ing end where it flows through a suit-
able detecting device and is translated
into spoken words in the telephone re-
ceiver,

(C) The telephone consists of the
following parts: Signalling arrange-
ments, switch hook to throw from sig-
nalling to talking set, transmitter and
recciver. Of the above the transmitter
and receiver are the essential parts and
on which the principals of the telephone
are based. For a simple explanation we
can take the transmitter connected in
series with the battery and the telephone
receiver. The transmitter consists of a
metal cup full of carbon granules. In
the front of the cup is placed a metal
electrode resting against the carbon
granules but insulated from the cup, the
electrode being fastened to a diaphragm
in the front. )

The receiver is a coil of small magnet
wire placed over a bar magnet near the
end with a ferrotype diaphragm resting
in close proximity to this but held from
the magnet by means of the receiver
case.

The current from the battery circu-
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lates through the transmitter and the
coil of wire over the magnet. When the
diaphragm of the transmitter is spoken
against the electrode in the cup takes
up the vibration and gives the same mo-
tion to the mass of carbon granules. As
the current flows through the carbon
granules, and this mass is varied in its
resistance and conductivity by the vi-
brations of the electrode, the current is
changed to the same proportion, and the
fluctuations of this current therefore cor-
respond to the sound fluctuations of the
voice. The current flows through the
winding of wire of the bar magnet and
increases and decreases the magnetic pull
against the ferrotype plate in proportion
to the current, thereby resulting in a vi-
bration of the ferrotype plate which cor-
responds to the form of the words as
spoken at the transmitter. The telephones
used at the present time combine several
features not given above but the working
theory is the same.

MAKE-AND-BREAK INTERRUPTER.

Question.—Please give drawing showing
how to make a make-and-break interrupter.—
j. D. M,, San Francisco, Cal.

5

Core.
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MAKE-AND-BREAK INTERRUPTER.

Answer —See diagram. (C) bell con-
tact screw pillar with platinum point
(W). Brass spring (H) soldered or
screwed at lower end to brass base upon
which is soldered terminal (R). (S) is
a soft iron cylinder screwed to (H).
Connections are shown.

The first alarm of fire by an electric
telegraph system was given at 8:30 p. m,,
April 29, 1852, in Boston.



ELECTRICAL MEN OF THE TIMES.
BERNARD E. SUNNY.

Nearly all men of prominence in the
electrical industry have made their own
" way from the bottom of the ladder, and
not a few, like Edison, began as tele-
graph operators. To this class belongs
Mr. Bernard E. Sunny, president of the
Chicago Telephone Company, who, from
a position at a telegrapler’s key in
Brooklyn, has made himself, by native
ability, untiring but

of Chicago. In 1882 lie was made su-
perintendent of the Chicago Telephone
Company, a consolidation of the Bell
and Western Union telephone interests
in Chicago. Twenty-six years later he
returned to the company, grown might-
ily in the meantime, as its president. n
the interval he became prominent in the
electric light and power industry. He
was president of the

intelligent application
and very unusual
gifts of persuasion
and tact, one of the
most conspicuots
electrical men of af-
fairs in the Central
West and a leader in
the «civic advance-
ment of the city of
Chicago and the state
of Illinois,

It is a very good
test of a man’s char-
acter to get the real
opinions of those who
work under him and
are closely associated
with him when he is
in undress, as it were,
in the rush and strain
of daily life, Mr.
Sunny, calm, fair-
minded, considerate in all emergencies,
has an enthusiastic admirer and eulogist
in every man who ever worked for him,
and only a just man, of strength and
power but of good intent, could have
made the impression hie has made on so
many other men,

Mr. Sunny’s advancement has been
rapid, and can only be sketched in the
barest outline on this page. He was born
in Brooklyn in 1856, and after attend-
ing the public schools in that city, be-
came an operator for the Atlantic and
Pacific Telegraph Co. In 1875, when
hardly more than a boy, he came to Chi-
cago as manager for the company
named. Three years later he was mar-
ried to Ellen Clifton Rhue, of Brook-
lyn, and the same year he became super-
intendent of the Bell Telephone Company

Chicago Arc Light
and Power Compary
in 1888, and the year
following found him

western manager for
the Thompson-Hous-
ton Electric Com-
pany. The General
Electric Company
succeeded this com-
pany in 1892, and
Mr. Sunny was made
western manager aof
this also, with a terri-
tory embracing thir-
teen states. In 1907
the great value of his
services was recog-
nized by his promo-
tion to the vice-presi-
dency of the General
Electric Company, of
which he is still one
of the directors. Last year he became
vice-president of the American Tele-
phone and Telegraph Company arbd
very soon after president of the Chicago
Telephone Company.

Mr. Sunny is president of the board
of trustees of the Illinois Eastern Hos-
pital for the Insane at Kankakee, the
largest institution of its kind in the
world. He is president of the Grover
Cleveland Memorial Association. Un-
der his supervision, when president of
the Civic Federation in 1902, an amend-
ment to the state constitution wag
adopted, after a strenuous campaign, by
which the “justice shops” of Chicagc
were abolished. This was a great ad-
vance. Mr. Sunny has held many other
public positions.
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IN THE

HOUSEHOLD

THE WONDERS OF “ELECTRIC SHOP.”

Electricity in the home makes for lux-
ury, convenience or practical utility, ac-
cording to one’s taste and purse. All
three of these characteristics are exempli-
fied in a very striking degree in the new
“Electric Shop” in Chicago, which has
been opened at the corner of Michigan
and Jackson boulevards to demonstrate
the beauty and variety.and usefulness of
applications of electricity in the house-
hold.

tasteful elegance, one must see it. There
is nothing clse like it anywhere.

Located in the imposing Railway Ex-
change building on the corner where the
North, South and West Side boulevards
meet, or will meet, the Shop could not
have been better placed. Its principal
feature is a large, imposing apartment on
the corner, on the ground floor, architec-
turally treated as one room, but divided
by a richly carved screen into two sec-
tions. There are two street entrances

“ELECTRIC SHOP” IS A GLARE OF LIGHT.

The Shop has been fitted up in the
most beautiful and lavish manner by the
Commonwealth Edison Company and it
is rapidly becoming one of the show plac-
es of Chicago—a really sumptuous dem-
onstraticn of the wonders of electricity as
applied to make life better worth living
in the home. The illustrations give some
idea of it, but to appreciate fully its rich,

into the Shop, one from each street, and
it has seven show windows. Some 750
tungsten lamps arranged in a line run-
ning entirely around the street fronts of
the building, just above the second story,
make the structure conspicuous and also
make the sidewalks beneath almost “as
light as day” at night, for the Shop is
open in the evening.
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MAIN ROOM IN “ELECTRIC SHOP.

0

SALES REOOM IN “ELECTRIC SHOP-.
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The display windows themselves merit
an extended description, did space per-
mit. They show some of the beautiful
and useful objects to be seen within and
are lighted by tungsten lamps with
Holophane shades placed in the ceilings
of the windows and arranged between
screens of art glass so as not to be them-
selves visible. There are handsome cur-
tains especially designed, with lace bor-
ders matching -the style of the room.
Each window bears the crest of Electric
Shop in .colors.

The main entrance is on Jackson

boulevard and leads into the reception
room, as the southern part of the main

CORNER BY THE “ELECTRIC WOOD WIRE".

room is called. The general effect of the
decorations is as though one stepped into
a fine old room in a mansion. The archi-
tectural treatment, carefully and well
worked out, is Elizabethan, with richly
carved wainscot and beamed ceiling. The
woodwork is oak in antique gray finish,
and the panels of the wainscot are richly
carved. These panels are also doors, be-
hind which are concealed shelves for
goods, or, in one case, a beautifully fin-
ished switchboard, from wiiuch the vari-
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ous electric circuits are governed on the
“remote-control” principle.

Above the wainscot is a frieze of rich
art glass running entirely around the
room and made up of panels representing
the old coats-of-arms in use in early Eng-
lish times. Behind the frieze are placed
electric lights carefully planned to bring
out the deep, warm colors of the designs
in the glass to best advantage. When
these are turned on there is a luminous
band, softly but richly colored, running
entirely around the room.

The floor is of interlocking rubber tile,
dark green in color, while the beams of
the ceiling are richly decorated with gold
and the strong primary colors. The ceil-
ing between the beams is treated in a
deep old gold. Large and handsome
Oriental rugs are scattered about the
floor, and the furniture is of carved oak,
especially designed for the Shop in the
Elizabethan style and in finish the same
as the wainscot walls. -There is an im-
posing fireplace of white Bedford stone
richly carved in the same style as the
wainscot. In it, supported by andirons
especially designed, a wood fire is burn-
ing—apparently. But this is an electric
wood fire imported from Germany: it is
a remarkably clever imitation, without
dirt or ashes, and is greatly admired.

Besides the frieze lighting there are
ceiling and wall fixtures for general il-
lumination. They are notably handsome.
Further, the portable and floor lamps dis-
played for sale, and which are such a
conspicuous feature of the reception
room, are all arranged to be “‘connected,”
so that they also may furnish light. These
lamps are many of them very beautiful—
real works of art. Various styles and
periods are shown, as Viking, Greek, Ro-
man, Renaissance, Louis XVI., Colonial,
Modern Floral, and many others. In the
reception room are also shown, on tables,
a variety of highly finished utensils for
dainty electric cooking, as chafing dishes,
coffee percolators, tea kettles and the
like, in silver, copper, bronze or nickel.
Many have handles of ebony or other
rare woods.

The sales room is the northern portion
of the large room. It has a direct en-
trance from Michigan boulevard. Here
are the cashier’s desk and show-cases
containing many electrical novelties.
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Among these articles are vibrators, fancy
silk shades, flashlights for the pocket, va-
rious kinds of sockets, adapters for can-
dlesticks, gas or oil lamps, electric heat-
ing pads, hair dryers, curling irons, cigar
lighters and numerous small specialties.
Here also are to be found vacuum clean-
ing outfits, luminous and non-luminous
heaters, electric stoves and all kinds of
electric heating and cooking utensils as
well as the less expensive portable elec-
tric lamps. In one wall-case are samples
of the beautiful Quezal iridescent shades
for lights and more silk shades in lovely
colors.

Extending westward from the sales
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This room illustrates four distinct
methods of lighting—cover or trough
lighting, side lighting, direct lighting
from a central fixture suspended over the
table, and indirect or “eye-comfort”
lighting in which light from lamps con-
cealed in fixtures suspended from the
ceiling is first thrown on the ceiling end
thus reflected throughout the room. The
serving tables are connected most in-
geniously for electric cooking conve-
niences and there is an electric “wcod
fire” in the fireplace.

Adjoining the dining room on the
south are the kitchen and pantry and be-
vond the latter is a lavatory for womsn.

LAUNDRY IN “ELECTRIC SHOP”.

room, and with an entrance also from the
lobby of the building, is the dining room
of Electric Shop. This is designed in the
style of the early English Renaissance,
with wainscot of fumed oak and a vault-
ed ceiling ornamented in low-relief pan-
els treated in gold and colors. The fire-
place is of old English tile, and there are
a sideboard and two serving tables as
well as the dining table and chairs. The
hangings are of silk brocade after a de-
sign of the period which the room repre-
sents.

The kitchen is designed to be a model
one in every respect. All the fittings are
of the most up-to-date character, nickel-
plated or white-enameled where possible.
The porcelain sink is said to be the finest
in Chicago. There is an electric cookirg
range with a metal hood and provided
with an oven, a grid, a frying pan, coffee
percolator, cereal cookers, broiler ard
tea-kettle. A big white electric refriger-
ator, an electric dish-washing machine
with a glass front and a kitchen table
where all sorts of practical demonstra-
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tions are carried out, complete the equip-
ment of this interesting room.

In the pantry are a German-silver sink
and a china closet. Here are an “instan-
taneous” electric water heater and an
electric food warmer. The hangings at

the doors in the kitchen and pantry,
which are finished alike in maple, are of

A CORNER IN THE ELECTRIC KITCHEN.

quaint design in white and yellow which
recalls the work on the old English
samplers.

A private automatic electric elevator,
very handsomely finished, is used to con-
vey visitors to the basement. It is of the
type designed for household use, in
which no operator is required. All that
is necessary is to press the proper button,
either in the car or at the entrance to it,
and if the coast is clear and all is safe,
the machine does the rest. The elevator
will not operate if any door leading to the
shaft is open. It meets with the un-
bounded approval of visitors.

In the basement are to be found the
many ingenious labor-saving devices by
which electric power is nowadays dis-
placing manual labor in the home, to the
great relief of the women of the house-
hold. The elevator, for instance, saves
stair climbing. There are electrically driv-

POPULAR ELECTRICITY

en sewing machines, coffee grinders,
knife sharpeners and buffers for cleaning
silver. One ingenious outfit, mounted on
a circular table, consists of an egg beater,
a small churn, a fruit-juice extractor, an
ice-cream freezer, a meat chopper, a cake
stirrer, a coffee grinder and a potato
peeler. Surrounded by these little ma-
chines is one central electric motor, so
arranged that it may be connected to any
one of them and provided with two
speeds.

All the laundry appliances are shown
here—several washing machines, a cen-
trifugal extractor to separate the water

ONE MOTOR OPERATES EIGHT UTENSILS.

from the clothes and so dry them, an
electrically heated and turned mangle,
the indispensable electric flatiron and
ironing-table fixtures. There is also an
electric water heater for the laundry. A
very complete demonstration is also made
of the system of cleaning houses and
buildings by the vacuum process which is
now attracting so much attention.

A “mercury arc rectifier” shows how
electricity in the form of alternating cur-
rent can be changed or “rectified” so as
to be suitable to charge the storage bat-
teries for the electric automobile in the
garage. A “low-voltage transformer”
demonstrates how bells may be rung by
electricity supplied by the ordinary elec-
tric-lighting circuits in the house, if of
the alternating current kind, doing away
with batteries. The ammonia plant for
operating the refrigerator in the kitchen
is in the basement and is shown in opera-
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tion. There is also an electric machine
for making ice for table use.

In another basement room are dis-
played fixtures of all kinds for electric
lighting. Here also is a demonstration
of color effects under various forms of
light. The inside working of the cus-
tomer's electric meter is made clear in
this room by a working demonstration.
Indeed, it is characteristic of Electric
Shop that everything is or can be shown
in operation. By this means the display
is not only of great interest as an exhibi-
tion but is of real educational value, for
it is open every secular day and visitors
are made welcome.

NEW DEVELOPMENT IN COOKING UTEN-
SILS.

Almost every day something new in
the line of electric cooking devices is
brought out. Higher efficiency is being
sought continually in order to reduce the
cost of electric current for household

SOMETHING NEW IN TEA KETTLES

purposes and hasten the approach of the
era of fireless, smokeless cooking.
Among recent developments is the ap-
plication of a new type of heating ele-

ment to a line of unusually attractive
utensils, some examples of which are
here illustrated. This heating elemert
consists in reality of a little flat top disk,

ARTISTIC COFFEE PERCOLATER.

or stove, which, by means of a special
clamping device, similar to the cover of
a fruit jar, is held firmly up against the
bottom of the vessel to be heated. The
only part of the heating element exposed
to view is the projection which carries
the terminals for attachment to the plug
and cord, but the arrangement is such
that the parts may be removed and
washed.

The disk of the heating elemeut is
made of a special metal alloy which con-
ducts heat very readily, and which will
not rust. The resistance ribbons of
metal, which are connected to the elec-
tric circuit, are situated very close to the
under side of the disk, and as the cur-
rent flows through them they are heated
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50 quickly that in five seconds the hand
cannot be held to the disk. Beneath the
ribbons is a dead air space which effect-
ually prevents radiation, so that all the
heat generated by the current, for which
you are paying out your money, goes
into the materials which are being
cooked. None is radiated out into the

CHAFING DISH WITH NEW TYPE OF
HEATER.

room as a waste and as an actual dis-
comfort during warm weather.

The chafing dish shown in one of the
pictures is equipped with one of these
heaters, having two sets of terminals as
shown, giving two different heats. This
heating element is known as a 500 watt
unit; that is, it consumes current equal
to that required for ten ordinary incan-
descent lamps. At ordinary rates for
current this would not mean over five
cents an hour for operation at full heat.
\With this device many appetizing dishes
may be cooked which will constitute the
principle item on the bill of fare and a
substantial meal may be prepared at the
cost of but a few cents for heat.

THE RADIANT TOASTER.

The proper making of toast involves
the conversion of the starch in the bread
into dextrine in the toast. In order to
do this most thoroughly the heat should
be given time to penetrate to the center

- of the slice before the outside has begun
to change color. This ideal condition is
most nearly realized when bread is toast-
ed entirely by radiant heat. By subject-
ing bread to the heated air currents of a
stove top it is quickly browned on the
surface and easily burned. Thus the
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necessary chemical changes are not per-
mitted to take place. Toast that is
clammy in the middle and blackened on
the outside is less nutritious than un-
toasted bread, and much harder to di-
gest.

With the Radiant toaster browning is
evenly distributed over the entire sur-
face of both sides of the bread by means
of radiant heat in about three and one-
half minutes from the time current is
turned on. Subsequent toastings may

_be made in three minutes or less.

The toaster comprises a solid porce-
lain base upon which is mounted a nickel
wire grid inclosing a radiant heating
clement. This heating element consists
of little vertical coils of resistance wire
which become red hot almost the instant

THE RADIANT TOASTER.

the current is turned on. The slices of
bread are then placed in the grid with
their surfaces almost in contact with the
heating element and are promptly toast-
ed entirely through and given a dehcate
brown on the outside.

Four slices may be tcasted at one
time, two on each side. The device may
be used on the breakfast table as rubber-
feet are provided for the base which
prevent injury to the table top. The
two terminals at the end of the base en-
ter a plug attached to the insulated wires
which reach to the nearest lamp socket.




HOW TO MAKE AN ELECTRIC ALARM
CLOCK.

There are many kinds of mechanical
alarm clocks, but here is an electrical
one that anyone can make. All the ma-
tcals needed are two dry batteries,
about 20 feet of bell wire, a switch and
some common pins.

Fasten one end of a wire to the works
of the clock so as not to interfere with
its mechanism. (See diagram.) Stick
pins into the face about where every

» SECTIO!

wire ottoched

wire
attached
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ELECTRIC ALARM CLOCK.

hour is marked and fasten all of these
to the end of another wire. ’

Wind around the hour hand a very
fine uninsulated wire, so that one end
will project far enough to strike the
pins, and the other end will make a
connection with the wire attached to the
works.

Fasten the other end of the wire,

which is attached to the pin, to the bell
and then to the batteries.

The other wire, which is attached to
the works, fasten to the switch and next
to the batteries.

When the wire on the hour hanil
comes in contact with the pin to which
the wire is attached a contact will have
been made, and the bell will ring until
the wire has passed by the pin or the
switch is turned off.

TELEPHONING UNDER WATER.

A Belgian named Debbaudt is report-
ed from Antwerp to have introduceil
successfully a new system of telephonic
communication between a diver at the
bottom of the harbor and his mates in
the boat or on land. The diving cos-
tume which he wears differs but little in
outward appearance from the usual type,
but in the helmet there is a telephonz
transmitter and receiver, in communica-
tion with the usual apparatus employed
in telephony, above the water, by means
of a wire passing through the air-supply
tube. A Holland journalist on land was
able to carry on conversation with a
diver so equipped, without the slightest
inconvenience resulting from indistinct-
ness. The great advantage of this in-
vention is that in future the diver who
has any communication to make to thosz
above will not either be limited to a cod=
consisting of a few jerks of the life-line,
or have to ascend to the surface every
time he has anything to say. Those
above will be able to communicate their
directions to the workers. on the bottom
with accuracy and dispatch. Of course
the saving of time will be an important
feature, but safety to the diver is the
first point to be considered.




BY PAUL H.

Dan Gilmore stood in front of the of-
fice of the Marengo Telephone Company
and looked himself over. His glance
had travelled from a pair of dilapidated
shoes to the very baggy knees of his
trousers, when he decided that further
inspection  would probably weaken his
sclf-confidence, and so spoil his appeal
for a job. He hastily entered the tele-
phone office.

“Please tell the manager that Mr. Gil-
more would like to see him,” he said
boldly to the only person in sight.

“About what?” -queried the young
lady, coldly.

“Why—er—work!"”
rather less confidently,

“Second door to the right,” She was
already at work on the books again, and
Gilmore passed through the door he
thought she had indicated.

The second door to the right was
closed. He opened it slightly, with the
caution of a man not sure he is right,
and glanced in. Seated about a long
table were five or six men, listening to
another who stood at the head of the
table, and spoke in rapid; vehement
tones,

“In other words, gentlemen,” he was
saying, ‘“‘twenty-five thousand dollars'
worth of stock must be sold if we are to
continue in business. The eastern mar-
ket is flat—dead. And if that amount is
thrown on the local market you know
the result. The situation is critical.”

Gilmore softly closed the door and tip-
toed away,

“Wrong door; directors’ meeting,” he
muttered. “No place to look for a line-
man’s job, though, that’s plain.”

He walked out of the building and
surveyed it with some interest. Then he
strolled along the main business street
to the western edge of the town. As far

he announced,

WOODRUFF.

as lie could see was the desert ; and over-
head, glistening brightly in the sun,
stretched four taut copper wires, whose
supporting poles vanished at the horizon.
Gilmore eyed the construction with ap-

proval,
“That's the long distance line to
Reno,” he commented. “A valuable

property, or I'm no judge of telephonc
work. And tlie company owning it is
up in the air !’

The best street corner in town was oc-
cupied by an assay office. Over it a gold-
lettered window indicated the place of
business of the Transplanetary Space
Telephone Company ; visitors welcome.

Gilmore stared at this inscription for
fully a minute. Then he started up the
stairs. As his eyes attained the level of
the second floor his glauce, directed
through an open door, fell upon a large
man seated at a splendid mahogany
desk. The large man was smoking a
large cigar and gazing into vacancy ; and
his thoughts were pleasant, judging by
the smile which flickered across his not
too refined features. Gilimore stopped
abruptly, ducked his" head, and for the
second time crept noiselessly ont again
into the street,

“Whew !I” he whispered. “Old Colonel
Powers! Good thing I saw him first, I
don’t want to meet him; that is, until I
find out what his game is.”

He put his hand in his pocket and sur-
veyed what came forth with interest.

“Two dollars and seventy cents,” he
agmounced to himself. “Good chance
for another hankruptcy soon.”

Ile entered the Palace Hotel and
walked to a public telephone booth.
There he consulted the directory, called
a number and dropped a five-cent piece
in the slot with something of a grimace.

“Hello!” he called presently. “Is this
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the office of the Transplanetary Space
Telephone Company? I am considering
an investment, but want some informa-
tion before taking time to call on you.
You have a wireless system, I presume?”

“We have the only wireless system,
my friend,” came the reply, in a power-
ful voice fairly bubbling with enthusi-
asm. “A system that will revolutionize
~all existing’ methods of communication;
" a system that—"

“Can you demonstrate?” cut in Gil-
more.

“Our system is open to you at any
time you care to make an investigation.
Our experimental receiving station is at
Reno, and any party you name at that
point will be put in connection with you.
When do you desire a trial, -Mr.—er—"

“This afternoon at three. Goodby,”
said Gilmore shortly.

Another call and another five cents
gave him connection with the offices of
the Marengo Telephone Company.

“What can you tell me about the
Transplanetary Space Telephone Com-
pany ?” he asked. _

“Absolutely nothing,” was the some-
what crisp response. ‘“We are an oper-
ating company, with actual business to
handle, and have no time to investigate
promoters’ schemes.”

“But.” protested Gilmore, “they claim
wireless connections with Reno.”

“Perhaps they have such connections.”

“I believe,” went on the inquisitive
Gilmore, “that you have the only two
lines to Reno, about two hundred miles.
Do the Transplanctary people cver use
those lines?”

“They never have and never will, sir!
Good-day!” The receiver clicked, and
Gilmore replaced it on its hook.

“Perhaps,” he murmured, “you would
profit by taking a little time to investi-
gate promoters’ schemes, especially when
the particular promoter is Colonel Lver-
ard Powers. | wonder if his offer of a
connection to Reno is a bluff?”

TFor a while he pondered the idea gof
calling on the Colonel in disguise, and
putting his offer to the test. But an-
other inspection of his pocket rather
discouraged the thought.

“Two-sixty now,” he mused; “I'll
have to get busy if I’'m going to eat to-
morrow.”

789

A luncheon reduced his hoard to twd
dollars and forty cents; but during its
consumption he decided on his course.
A few minutes later he was slowly fol-
lowing the line of poles of the Reno
leads out into the desert,

“Lightning arrester and ground wire
on every pole,” he commented. He had
carefuilly inspected eleven poles, without
pausing, when a bright, silvery spot o2
one of the wires overhead caught his
eye.

“Newly soldered connection,” he mut-
tered; “may be suspicious—may not.”

He stared at the spot for a minute,
then suddenly squatted at the base of the
pole and closely examined the ground
wire where it was connected to the
ground rod. Something about the latter
looked queer to him and as he tapped it
with his knife, instead of the chink of
metal it gave forth a dead, wooden sort
of sound. He seized the ground wire
and pulled vigorously. -Another pull,
and the cap came off the ground ro:!
suddenly, revealing a pipe through which
the wire continued down into the earth.
Both the pipe and its cap were made,
1ot of iron or copper, but of black fiber.

Gilmore was beginning to get inter-
ested. A ground rod made of insulating
material seemed peculiar, to say the
least. He stooped, and with a powerful
cffort drew it up out of the sand, rather
to his own surprise. It was barcly two
feet long.

“H’'m!” he panted. “I think there s
a treasure chest buried here, waiting fcr
me!”

Using his hands and the bit of fiber
tube, he began digging. The loose,
parched dust of the desert got in his eyes
and nose, and ran back into the hole
nearly as fast as he removed it, but in
half an hour he felt something hard be-
neath his fingers. A few minutes later
he opened a stout oak box about a foot
square, and roughly tore from its insice
two large, ironclad coils of insulated
wire. Their removal revealed the end
of an iron pipe that projected into the
box from the side toward town. TFrom
the pipe protruded two wires.

“There’s another of these machines
about twelve poles out of Reno; but I
think this one will settle the Colonel,” ke
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said, as he triumphantly surveyed the
dismantled apparatus.

He walked back to town with the con-
fiscated coils, and hunted up the office of
the Marengo Mercury. The evening edi-
tion was just going to press, but the ad-
vertisement clerk promised to insert a
“personal” notice reading:

“Investors in Transplanetary Space
Telephone stock will learn something of
great importance by calling in person on
Mr. Gilmore, Hotel Palace, at g this
evening.”
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“Exactly!” said Dan, cheerily.
to your old tricks, eh, Colonel P’

Colonel Everard Powers straightened
up suddenly, t

“See here!” he said huskily. “I've
got a good thing here. You spoil it and
I'll—but hold on a minute. You're a
telephone man, Dan. Come in with me.
and you will have ten thousand in a
week.”

Dan smiled.

“I'm afraid the game is spoiled now,
Colonel, even if I did want to become
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HE UNEARTHED SOME IRON-CLAD COILS.

Then Dan Gilmore walked up the
stairs over the assay office and entered
the door of the Transplanetary Space
Telephone Company withou: a hint of
his former diffidence.

“Well, well, Colonel! I'm really glad
to see you here!” he exclaimed heartily.

But the Colonel did not seem to share
in the enthusiasm. His great body
seemed to have shrunk down into his
chair, and even his cigar hung limp and
dejected from his half-open mouth.

“Dan Gilmore!” he gasped feebly.

your partner in crime,” and he tapped
the coils significantly.

The Colonel’s face turned a livid pur-
ple, and he leaped from his chair.

“Sit down, Colonel, sit down!” said
Dan coolly. “Ever since that little af-
fair of yours in Chicago I have carried a
gun handy, in case I should meet you. I
have an item in the evening paper that
will expose your whole scheme, and to-
morrow you will be behind the bars.”

The Colonel was speechless and
seemed in danger of apoplexy.
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“On second thought, though,” said
Dan, still smiling, “I ought to feel grate-
ful to you. I came here looking for an
honest job. Through you, I think I will
get one. How much actual money have
you taken in?”

“Not a cent; not a ceut!” protested
Powers, finding his voice suddenly. “If
you think you can—"

“But you have subscriptions for
stock,” said Gilmore.
“Twenty-five thouisand dollars,”

groaned the Colonel.

“All good?”

“As gold!”

“Now, Colonel, I'm going to be good
to you. Pack your personal effects in a
hurry, and vanish before the papers are
out. No—stay a minute! You beat me
out of the only thousand dollars I ever
accumulated about a year ago. Pay me
back a hundred and I'll call it square.”

“I haven’t but eighty dollars,” said
the Colonel.

Dan reflected.

“You will need a little,” he said, “be-
cause I want you to get as far away
from this town as possible, for the sim-
ple reason that I like the town, and think
I will settle down here as one of its in-
fluential citizens. Give me fifty, and get
out. I appoint myself receiver for the
Transplanetary Space Telephone Com-
pany. Now get!”

At a quarter to nine that evening the
clerk of the Palace Hotel began to re-
ceive inquiries for Mr. Gilmore. A bell-
boy piloted the visitors up to the biggest
room in the house, where Dan Gilmore,
attired in a well-fitting, new business
suit, met them. At nine o’clock he had
to send for more chairs. By nine-thirty
the room was filled with the business
men of the town, who met each other
with some surprise.

“Gentlemen,” said Dan Gilmore, “I am
a telephone man of long experience, and
first I want to congratulate you upon the
excellent system with which your town
is provided. The Marengo Telephone
Company owns a property that for effi-
ciency and excellence of construction I
have seldom seen equalled. T predict
that its stockholders will soon begin to
reap very large rewards.

“In your other institution, the Trans-
planetary Space Telephone Company, I
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have today unearthed fraud and decep-
tion of large dimensions. I am pre-
pared to prove that the demonstration
circuit of the company to Reno, claimed
to be wireless, was stolen from the Ma-
cengo Telephone Company through the
surreptitious use of its splendid long-
distance lines,

“Ag receiver for the wireless concern,
gentlemen, 1 hold your stock subscrip-
tions for twenty-five thousand dollars.
This money I have saved to you from
absolute loss. You have but to say the
word, gentlemen, and these stock stb-
scriptions will be returned to you. But
you intended this money for investmeat.
You were promiseds perhaps fifty per
cent, without any proof. I offer you ten
per cent, at par value, in an institution
that is yours, and that you ought to be
proud fo have a part in. Tomorrow I
will call upon each of you with your
shares of stock in the Marengo Tele-
phone Company, which thus becomes the
strongest telephone company in this part
of the country. Gentlemen, I thank you.”

When the excitement and the ques-
tioning subsided, Gilmore found that he
had sold twenty thousand dollars’ worth
of stock. To the few dissenters who
made up the other five thousand he re-
turned their subscriptions. Then he went
to bed and slept the sleep that follows a
good day’s work.

The next morning, shaven, brushed
and polished until he looked “fresh from
New York” as the clerk remarked, he
entered the offices of the Marengo Tele-
phone Company. As he passed the news-
paper office he thanked his stars that the
Mercury did not get out a morning edi-
tion.

Mr. Daniel Gilmore of Chicago, cap-
italist, created quite a sensation in the
telephone office. And when he an-
nounced that he was so well pleased with
the plant that he intended to invest
twenty thousand dollars in stock of the
company at seventy dollars a share, one
might almost have imagined tears in the
eyes of those excellent people.

“And by the way,” said Mr. Gilmore,
“as T intend to remain here, some minor
connection with the actual work of the
company, enough to keep me occupied,
would be acceptable, if convenient to
you. I am an old telephone man.”
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The officers looked at each other.

“Would you care to accept the posi-
tion of manager?” asked the president
tentatively. “We intend to install a
third long distance line to Reno soon, as
the traffic is too heavy for the two we
have; and we really need a man like
yourself to see that everything is prop-
erly taken care of.”

“Why don’t you install a phantom cir-
cuit on the two you have at present?”
asked Gilmore. “Your present lines are
first-class, and in that way you will se-
cure your three circuits without any new
construction work.”
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The officers shook their several heads.

“We tried that only a month ago, Mr.
Gilmore,” said the secretary, “but the
phantom apparatus would not work. Do
you know of any case where such a cir-
cuit has operated successfully ?”

Gilmore grinned.

‘““The last bit of telephone work I did
was to inspect a very successful phantom
circuit, over the same length of line as
yours,” he replied. “As to its working
—I have a couple of phantom coils at
the hotel that T will donate in honor of
my new position with you; and I'll guar-
antee they will work!”

QUESTIONS AND ANSWERS.

Readers of Popular Electricity are invited to make free use of this department.,
Knowledge on any subject is gained by asking 3
question he would like to ask concerning electricity. These questions and answers will be
of interest and benefit to many besides the onc directly concerned. No consideration
will be given to communications that do not contain the full name and address of the writer.

questions, and nearly every one has some

COMPOUND DYNAMOS; MEASURING
BATTERY RESISTANCE.

Questions.—(A) What is the differcnce be-
tween an over compounded and an under
compound dynamo? (B) What are the
uses of each? (C) How can the internal re-
sistance of a battery be measured > —N. G. B,
Marlboro, Mass.

Answers—(A) In a compound wound
machine each field magnet is wound with
two separate coils, one of a few turns of
heavy wire in series with the armature:
the other, a shunt. consists of many turns
of fine wire connected across the brushes.
The shunt winding is proportioned to
bring the voltage up to normal with no
load. Then as the load comes on, the in-
creasing current through the series wind-
ing and out to the line increases the field
excitation in proportion as the load
cnomes on and maintains the pressure con-
stant across the brushes. Such a ma-
chine is compound wound. If this series
_winding is of enough turns to raise the
voltage above the normal as the load
comes on, such a machine is over com-
pounded. If, on the other hand, the se-
ries turns are not sufficient to keep up
the normal voltage as the load increases,
the machine is under compounded.

(B) Compound dynamos are used in
isolated plants and small central stations
where automatic regulation is required,
and- are generally employed in eclectric

railway houses where voltage fluctuation
is considerable owing to changing load.
Over-compound dynamos are used where
it is necessary to generate somewhat
above the normal voltage in order to de-
liver normal voltage at some distant
point.

(C) The internal resistance of a cell
is difficult to measure. The voltmeter—

I
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METHOD OF MEASURING BATTERY RE-
SISTANCE.

ammeter method shown in the diagram
is considered good, letting the battery re-
place (R). The voltmeter reading will
be the drop over the ammeter and (R).
The resistance of the ammeter must be
known, then by Ohm’s law, (C) times
resistance of the ammeter equals the drop
over the resistance of the ammeter where
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(C) is the ammeter reading. Hence to

E-(C X Am. res.)
Reer—m .
C

drop over the ammeter is small and in
every day work this correction may be

4

be correct The

neglected ; then R=—.

C

HOUSE SYSTEM TELEPHONE CIRCUITS.

Question.—I have started to put telephones
in our mill—one in the office and five in dif-
ferent parts of the mill. I wish to arrange so
that the office can call any one of the five by
using a switch, and also so that any one ol
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scribed in the February issue, 1909.—R. L. N,
Tilton, N. H.

Answers—(A) Transformers can be
uscd on alternating current only.

(B) They could be wused but the
process would be very costly.

SPARK COIL OPERATED FROM
DYNAMOS.

Questions.—(A) Would a dynamo having
two field coils, a six segment commutator and
a twelve slot armature run a spark coil? (B)
Would an eight segment commutator and
cight slot armature do the work? (C) Could
1 use a magneto 1o operate a spark coil having
a vibrator>—W. O., Grand Park, N. Y.

3
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HOUSE SYSTEM TELEPHONE CIRCUITS.

the five can call the office without interfering
with the other four.—R, K., Haledon, N. J.

Answer—Arrange circuits as shown in
diagram except that you should provide
six separate wires, preferably in cable
form, and a common return. \With this
arrangement and a six-point switch-any
telephone may call any other without
interfering with the others, but care must
be taken, when through talking, to place
the switch on the home button for a
future call.

TRANSFORMER; STORAGE BATTERY
CHARGING.

Questions.—(A) How can a transformer
be made that will step six volts direct current
up to 10 or 12 volts. (B) can dry batteries
be used for charging the storage battery de-

Answers—(A) and (B). Yes, though
the current would be somewhat unsteady.

(C) No. The ordinary magneto gen-
erator is’wound to give alternating cur-
rent at high voltage and little current.

MOLDING CARBON.

Question.—Can powdered carbon be mold-
ed into sticks or cylinders, and if so how?—
W. C., Rochester, Il

Answer.—Briefly, coke is crushed to
the size of coarse gravel in a mill for
this purpose. It is then placed in retorts,
heated 30 to 40 hours to a white heat,
then cooled. The solid so formed when
cool is ground and bolted like corn meal
so as to separate the coarse from the
fine. Next, coal tar pitch is ground fine
like the coke. These two are carefully
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mixed (in which process lies the secret)
in a revolving barrel kept at 300° I'. The
mixture left to cool for 12 hours Dbe-
comes so solid that it is again pulverized.
Into hot molds the pulverized material
is poured, heated again for a short time
to 300° F., then the molds are subjected
to great pressure. The molds are then
opened and carbons attached to each
other by “fins” are taken out, placed in
fine sand in a furnace and heated for g6
hours. The cooling requires 48 hours.
The carbons are now uncovered, sorted
and sent to the plating room to receive
the copper coating that you see on arc
lamp carbons.

POPULAR ELECTRICITY

carbon and manganese to act as conductors?
(C) Does the saline solution act chemically on
the manganese? (D) Is not the electricity
produced by the corrosion of the zinc by the
solution, and not by action on the manganese?
(E) Sand and sawdust on top must become
damp; do they not tend to short circuit to
some extent?—]. M. McM., Port Townsend,
Wash.

Answers—(A) Authorities agree in
the use of battery solution for moistening
except that some manufacturers use
trade secret binding substances. The
powdered carbon and manganese are
moistened and stirred until no longer
dusty.

(B) The carbon acts as a conductor

A 2
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CROWFOOT OR GRAVITY BATTERY. s

CROWFOOT OR GRAVITY BATTERY.

Cuestion.—Please give directions for mak-
ing a crowfoot or gravity battery—H. H.,
Kansas City, Mo.

Answer—See sketch. The copper
(C) is made of thin leaves of the metal
riveted together as shown, having an
insulated wire attached at (A). The
,zinc (Z) may be of any shape but is
usually as shown. For a jar six inches
in diameter and eight inches high use a
three-pound zinc and three pounds of
copper sulphate (S). Fill the jar with
water. This cell should always be left
working on a small resistance. . When
not in good condition the blue solution
will rise and copper will be deposited on
the zinc. The voltage is 1.07 and the
current one-half ampere.

DRY BATTERY CONSTRUCTION.

Questions.—(A) Are not all dry cells packed
solid with powdered carbon and manganese
dioxide, to which is added a small amount of
material other than moistening with the bat-
tery solution? (B) Is it not the function of

and electrode, and the manganese is a
depolarizer.

(C) No.

(D) The chemical action in the cell
is as follows: When the circuit is closed
the zinc (Zn) displaces ammonium
(N H,) in the solution forming zinc
chloride (Zn Cl). The ammonium breaks
up into ammonia gas (N H,) which
either unites with water or escapes, and
frees hydrogen (H) which is liberated
at the surface of the carbon. Without
the manganese the hydrogen would soon
collect on the carbon, but with the man-
ganese rich in oxygen the hydrogen takes
up oxygen and forms water (H, Q).

(E) Some moisture as an electrolyte
is essential to the operation of the cell.

WINDING SMALL A. C. ARMATURE.
Question.—~How may I wind a one-eighth
horse-power motor armature for operation on

alternating current?—P. C., Newkirk, Okla.
Answer—See answer to question (B)
of F. E. B,, Mendota, Wis., and also to
M. B., Superior, Wis. March issue, 1909.
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OPEN CIRCUIT TELEGRAPH SYSTEM.

Question—How should I connect a tele-
graph line consisting of three instruments on
an open circuit with only one main wire? L.
R. D., St. Johnsburg, Vermont,
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gauge double cotton covered wire on
armature and four pounds of No. 20
B. and S. gauge on field magnets. Wind
as in diagram.

Line

4
)

Linve

OPEN CIRCUIT TELEGRAPH.

Answer—The diagram shows three
stations (A, C, E), keys (K), sounders
(S), relays (R), local batteries (L B),
main Jline batteries (B), and grounds
(G). When not in operation all bat-
teries are on open circuit.

WINDING A 75-WATT DYNAMO.

Question.—Please tell me how to wind a
drum armature of a small 75-watt dynamo.—
T. F., So. Whitely, Ind.

DYNAMO WINDING.

Answer.—We assume two field mag-
net coils in shunt, diameter of armature
two-thirds of the length, and eight slots.
Use eight ounces of No. 20 B. & S.

ELECTROPLATING.

Questions.—(A) What capacity dynamos
would it take to operate a 64 gallon copper
solution to deposit on one-half dozen plates
18 by 25 inches? (B) What are the ingredi-
ents and quantities in the above bath?—D. W.,
Reading, Pa.

Answers—(A) Current of 15 to 18
amperes per square foot at six volts or
less works most satisfactorily for copper.

(B) Fourteen per cent copper solu-
tion, two or three per cent sulphuric acid,
and distilled water or filtered rain water.

A cyanide solution much used on i~on,
brass, and steel is made as follows: Fure
potassium cyanide, ten ounces ; potassium
carbonate, two ounces ; copper carbonate,
five ounces. For each gallon of water
use quantities above noted, dissolving
nearly all of the potassium cyanide in
part of the water, then adding copper
carbonate which has been dissolved in the
water. Now dissolve the potassium ear-
bonate in water and add to the above so-
lution while stirring. Use copper wncdes
and a weak current with this solution.

AN ELECTRIC CANNON.

Question.—How can I fire a small muzzle
loading cannon by electricity?—R. W. Y., St.
Joseph, Mo.

Answer—See answer to C. D. in
March issue. A modification of this ar-
rangement to suit your cannon, with wire
tips at or in the touchhole of the gun will
fire it.
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THE NICKEL TELEPHONE.

Questjon.—Would you give diagram of
connections used in Chicago five-cent tele-
phones?—W. H. S., Chicago, Il

<

NICKEL IN THE SLOT MECHANISM.

Answer.—Referring to both dia-
grams, the coin when deposited strikes
projection (A) and drops between pro-
jections (B) and (C). This places a
ground on the line through magnets

=l

CONNECTIONS OF A NICKEL TELEPHONE.

(M) and lights lamps (L). This cur-
rent is so small that magnets (M) will
not operate. The operator answers by
inserting answering plug, cutting off
signal lamp (L) and talks to subscriber.
If party called answers, the operator

POPULAR ELECTRICITY

presses key (K) sending 110 vOlts
through magnets (M) and (C) is
drawn back and coin falls into box.

(B) and (C) are fastened to a flat plate
in front of (M). If party does not an-
swer, key (S) is pressed, sending 110
volts in the opposite direction through
(M) withdrawing (B) and allowing
coin to fall out of box. In case a coin is
dropped into box while another is still
in place it rolls over coin and (A) and
returns to party calling,

SINGLE WIRE SIGNAL'NG CIRCUIT.

Question.—Is it possible to have a single-
wire signaling system between two points
consisting of a push button switch, bell, and
battery at each end so arranged that when cir-
cuit is closed at (K’), bell will ring at (C)
only, and if switch is closed at (K) bell will
ring at (A) only.—F. C. L., Cleveland, Olio.

fl
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SINGLE WIRE SIGNAL CIRCUIT.

Answwer.—See dia-

gram,

self-explanatory

ARC FURNACE.

Questions.—In an arc furnace 1 use lamps
for resistance. These are too expensive and
short lived. My current is 115 volts, 60 cycles
and -1 wish to draw six or eight ampereg.
(A) I should like to use iron or steel wire.
(B) In furnace shown in the February num-
ber is there any way to empty the crucible
while hot, because in taking it up with forceps
the lower carbon comes out, leaving a hole in
the bottom.—W. M,, Salt Lake City.

Answers.—(A) The resistance of one
32-candlepower lamp is 108 ohms. You
are using eight in parallel placed in one
lead to arc. The total resistance is then
13.5 ohms. No. 14 B. & S. gauge iron
wire might be used but 725 feet would
be necessary to give 13.5 ohms resist-
ance. A high resistance wire such as
German silver, or ferro-nickel, would be
better. Sec answer to ]J. B., February
issue,

(B) No, unless the lower carbon is
not fastened to base and is attached to
an insulated flexible conductor.

]
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TO MAKE AN AMMETER OR VOLTMETER.

.Questiou.—Please tell me how to make a
simple ammeter.

Answer.—Secure a piece of brass wire
14 inch thick and 134 inches long. In
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AMMETER OR VOLTMETER.

each end make a hole 3/16 inch deep
with a needle drill. Cut the heads off
two pins and solder in each end, these
pins to act as pivots. Referring to
drawings, make a bobbin of paper 1/16
inch thick (P), 1 5/16 inches in diam-
eter and 134 inches long. Parts marked
(B) are brass, and those marked (W)
are wood. To the brass shaft solder a
piece of soft iron (IF). In the base
(N) and through the brass plate drive
an iron nail. Tor a voltmeter, wind on
No. 36 cotton covered wire until bob-
bin is nearly full. TFor an ammeter try
'12 turns of No. 14 wire and vary until a
full scale deflection is obtained. As a
voltmeter the instrument will read zo
volts. As an ammeter full scale deftec-
tion is made by four amperes. When
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current is passed through the coil the
nail and soft iron bar repel each other as
both are magnetized.

DYNAMO WILL NOT RUN.

Questions.—1 have made a dynamo with
field magnets of the Edison type. The arma-
ture is laminated witk 12 round slots. The
armature is wound in diametrically opposite
slots until they are full. (A) Is the winding
correct? (B) Why will the dynamo not gen-
?ll'late or run as a motor?—V. F., Watseka,

Answers.—(A) The winding is cor-
rect.

(B) This is a most difficult (uestion
to answer and requires a noting of nua-
merous possible causes. We suggest
that you look up the following: Wrong
winding of field magnets; residual mag-
netism of the field magnets may be of
wrong polarity; in small dynamos the

_average resistance is very easily com-

puted too low, or a mistake made in
gauge of wire; mistake in connecting
armature winding to commutator; too
wide an air gap; break in field or arma-
ture coils; a shunt dynamo will not
“build up” with a low resistance in the
outside circuit.

ELECTRO MAGNET WINDING.

Questions—(A) T wish to make an elez-
tromagnet using a core three inches in diar-
eter by four inches in length. What size and
quantity of wire shculd I use to get the
strongest magnet from the use of 20 cells of
dry battery? (B) Can T use this magnet on
a lighting circuit_of 110 volts by reducing -o
39 or 40 volts>—I*. B., Excelsior Springs, Mo.

Answers—Use ten layers of No. zo
B. and S. gauge double cotton covered
wire.

(B) Yes.

RING WOUND ARMATURE.

Question.—Will you tell me how much ard
what size wire to wind on a dynamo arma-

turé three inches in diameter and one ard
three-quarter inches long?—M. C., Louisville,
Ky.

- Answer—Assuming from dimensions
that your armature is of the ring typ=.
allow the field winding to remain, and
nse at least nine ounces of No. 20 wirz.
Ring armatures should not be wournd
more than three layers deep.




NEW ELECTRICAL INVENTIONS.

SIGHTING BIG GUNS.

In sighting practice with the big turret
guns on battleships, without actually fir-
g the guns, it is customary to provide
miniature targets which are suspended
m front of the guns and moved up and
down. A small gun is attached to the
large gun, so that the bullet from the for-
mer will strike the target at the point
aimed at by the large gun. The gun
captains obtain practice in sighting and
©aiming the guns by aiming the large
gun at the moving target and then fir-

SIGHTING APPARATUS FOR BIG GUNS.

ing the small gun when the sight bears
on the desired point, the bullet mark in
the target indicating the accuracy of the
aim.

In other devices, called “dotters,” an
electromagnetic marking device is ar-
ranged when actuated to make a dot on
the target, and the gun captain is pro-
vided with a firing-pistol, which closes
the electric circuit by which the electro-
magnetic marking device is actuated.
Devices of this kind are very valuable in
instructing men to fire correctly and to
follow a moving target, but they require
several men to work them. A further
objection is that they cannot well be nsed
m windy weather.

By employing a system recently pat-

ented by Bradley A. Fiske, of the United
States Navy, it is said a gunner can prac-
tice sighting and firing by himself with-
out requiring the assistance of others,
and the use of the apparatus is not de-
pendent upon the condition of the weath-
er or the steadiness of the ship.

In accordance with his plan a sighting
tube is arranged to be moved in the
movement of the gun, and a target pic-
ture, seen edgewise in the cut, is placed
in close proximity to the front of the
sighting tube, this picture being inde-
pendently movable. An
electromagnetic  marking
device, the circuit of which
is closed by the pistol-like
device in the gunner’s
hand, is arranged to mark
the target at the point
aimed at by the sighting
tube, the electromagnets
pulling up one end of a
right-angle lever on the
other end of which is a
sharp point which punc-
tures the picture.

The picture is seen in
the sighting tube which is
provided with cross-hairs
whose junction mark any
spot aimed at by the tube.
The picture is also mount-
:d so that it may be moved
up and down with a wave-like motion to
make it more difficult for the gunner to
bring the junction of the cross-hairs on
any particular spot on the picture,

In the gunner’s right hand is shown,
diagramatically, the lever for controlling
the motions of the gun.

The operation is simple. The gunner
looks through the tube and marks some
point on the pictured battleship he wish-
es to pierce. He then moves the gun
controlling lever, elevating and depress-
ing the gun, which also moves the sight-
ing tube correspondingly, until the cross-
hairs fall upon the point selected, then he
pulls the trigger puncturing the picture
at the point where the cross-hairs bisect.
If his aim be good the puncture will be at
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the point on the picture at which he
aimed. At the same time he has gone
through the actual movements of manip-
ulating the gun.

COLLECTING ATMOSPHERIC ELEC-
TRICITY.

It has been the dream of many invent-
ors to devise some means by which the
electricity in the atmosphere might be
collected and utilized in the service of
man. It is the opinion of many that
vast quantities of electricity are present
in the high altitudes or even in the re-
gions of infinite space beyond the earth’s
atmosphere. Among the latest methods
proposed is one patented by Walter I.
Pennock of Philadelphia. In the words
of the inventor the scheme relates to
“a method of .collecting electricity from
a strata laden with electricity at high
altitudes in the atmosphere, through the
medium of a wire cable suspended from
one or more balloons and in conveying
this electricity to the earth’s surface.”

According to this inventor’s theory
the passage of the electrical current to
the earth under ordinary conditions is
prevented by an obstruction afforded by
the dense lower strata of the atmos-
phere, which is a bad conductor of elec-
tricity, as shown by the electrodes of an
ordinary static machine. When the elec-
trodes are placed close together, the at-
mosphere is seen to carry the current
across from one electrode to another, but
if placed far apart the current is ob-
structed by the intervening air. The
dense lower strata of the atmosphere
affords one of the best non-conductors of
electricity, as shown in the conduction of
the electric current by telegraph, or trol-
ley wires on the earth’s surface, where
only a small quantity of the electric cur-
rent escapes through the atmosphere;
while rarefied atmosphere affords a
good conducting medium, as shown by
the vacuum tube. The upper strata of the
atmosphere being rare in proportion to
the attitude, and being a good conductor
of electricity while the lower strata of
the atmosphere being dense and afford-
ing a non-conducting medium for the
electric current, thus causes an obstruc-
tion to the electric current, or power in
its passage to the earth’s surface from
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the electric strata of the atmosphere un-
der ordinary conditions.

When, however, the clouds of a
thunder storm pass over the surface of
the carth, these clouds being of very
great height, the moisture in the clouds
forms a better conductor of electricity
than does the dry air, with the result

PROPOSED PLAN FOR COLLECTING AT-
MOSPHERIC ELECTRICITY.

that the electricity in the upper strata
of the atmosphere breaks through the
cloud as a streak of lightning and in that
form reaches even to the earth’s surface,
while the thin or shallow strata of
clouds, observed in the so-called ‘“‘set-
tled rain” storm, do not extend up-
ward to a sufficient height to form a
conducting medium for the electricity
from the electric strata to the earth’s
surface. For this reason there is usu-
ally no lightning during the latter vari-
ety of rain storm.

The principle of the proposed elec-
tricity collector consists in elevating
high up in the rarefied atmosphere, by
anchored balloons, a sort of spiral col-
lector with many sharp points. From this
a wire passes down to earth and charges
an electric accumulator;
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AN ELECTRIC FIREPLACE.

This device consists of a frame or
panel adapted to fit into an ordinary fire-
place or grate. This frame is of metal
and is provided with several polished
concave recesses or reflectors. In front
of these are placed long tube-like incan-
descent lamps of special design, not
shown in the cut, which are adapted to

ELECTRIC FIREPLACE.

radiate a large amount of heat. The
lamps are screwed into receptacles in the
base and when they arc burning will heat
a good-sized room and at the same time
give out a soft, pleasant light. The in-
ventor of the device is Alfred D. Rath-
bone of Grand Rapids, Mich.

INSULATOR FOR TELEPHONE WIRES.

For attaching telephone and telegraph
wires to walls, posts, trees, etc., the in-
sulator shown in the diagram possesses

INSULATOR FOR TELEPHONE WIRES.

POPULAR ELECTRICITY

some desirable features. The insulator
comprises a spike adapted to be driven
by a hammer into the mortar between
bricks in a brick wall or into trees or into
frame structures, and on one side of this
spike there is formed a clip adapted to
embrace and hold an insulating button
or washer. The button, which is pierced
in the center to hold the wire, is placed
in the clip, which is then bent around
it. The device is the invention of George
B. Marshall, Shannon, Tex.

ELECTRIC ALARM CLOCK.

A new type of alarm clock is shown in
the diagram. It is fitted with an clectric
lamp so placed as to illuminate the dial.

-This lamp is controlled by a push button

on the end of a cord, which may be
long enough to extend to the bed, so
that the time may be ascertained with-
out getting up. At the right of the clock
is the usual alarm bell which may be set

ELECTRIC ALARM CLOCK.

to go off at any predetermined time. At
the left is a bank for valuables which is
so arranged that if it is tampered with
the alarm will ring.

Competent engineers estimate that
there is 2,000,000 horse-power which
could be easily developed from water-
power in this country. This would save
annually 225,000,000 tons of coal.
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Heard at the lunch counter: ‘Hey, waiter! 1
thought 1 ordered pork and beans. Where is
the pork?”

“KExcuse me, sir. but there it is, just behind
one of the beans.” N
* L =

Weary (dejectedly): ‘“‘Dey’se always inventin’
useless tings, like de horseless wagon and de
wireless telegraph. Why don't dey do sompin’
gor us poor hoboes. Give us a toothless bull-
Og- = = =

Her waist begins just below her neck. Her
hips have been planed off even with the rest
of her body. She is usually buttoned up the
back, and around her neck she wears a section
of barbed wire, covered with lace. She wears
on her head a blonde haystack of hair, and on
top of this a central dome with rings about the
same size as those of Saturn. She is swathed
in her gown like an Indian papoose, and on the
ends of her feet are dabs of patent leather. She
walks on stilt-like heels with the expertness of
a tight-rope dancer. The pores of her skin are
full of fine white powder.

This is a Woman.
L = L

‘‘Porter.”

Thus the passenger for London hailed a rail-
way servant at a small Scottish station.
. ““Yessir?”’ The man instinctively held out his
1and.

“Do you think this parcel well enough tied to
trust going in the van?’

“Weel, T'll see,”” answered the porter, drop-
ping the parcel with a bang. ‘She’'ll get that

here, and she’'ll get that at the junction.”—giv-.

ing it another drop—‘‘and she’ll get THAT at
Perth!”—banging it so lustily that all the con-
tents scattered over the pavement. ‘“Weel, sir.
if she be goin’ farther than Perth, she’ll nae do
whatever!”

= L] L

The telephone engineer was approached by a
friend not posted in the science of telephony
who asked: “Say, Bill, what are these sound
waves I hear about?”’

Without the least hesitation the engineer an-
swered: *“If you were familiar with the defini-
tion of the two words you would not ask such a
foolish question, and I want you to remember
every word so if anyone asks you the question
you can answer ft.

“As you perhaps know, silence in action is
sound in motion. Sound and silence, then, be-
long to the order of dual substance in_ unity.

This phonic unity is an independent, impon-
derable, phonic, chrystoplastic. suisysmoris
which cannot be divided or destroyed. It re-

sides in all non-metallic atoms, which are not
only part with it, but transmit, reverberate and
absorb it, and ' but the friend had gone.

Now, Mr. Editor, what I want to know is this:
Was the definition of the first word correct?—
Stephen Huckelheimer, Podunk, Mo.

Poeticus—*'I wish to publish my poems. but
have so many irons in the fire that I haven't
been able to do it.”

Cynicus—*“Why not put them in where your
irons are?"’

. * * [ ]

“The members of the Women’s Rights Saciety
held their semi-annual meeting in the towr hall
vesterday, and during the president’'s address it
was so quiet you could have heard a coupling-
pin drop.”

= = =

The cross-eyed man was watching the aciivity
of Niagara. *“What a big waste!” he remarked
to his friend.

The very stout lady standing near-by laoked
at him angrily. *“Mind your own business'*’

L] = =

Goldstein and Abrahams with their wives
were in a railroad wreck. Goldstein got §1,000
damages and Abrahams $2,000.

“Abrahams, how did you get two tousand dol-
lars vile I got only von?’

“Dot is simple,” said Goldstein, “I had de
presence of mind to kick mine vife in de face.”
= = =
A waiter on a B. & A. buffet car told me
confidentially that the chef couldn’t fry my
eggs, ‘‘cause, suh, de road am dat rough, dem
eggs 'd scramble 'fo’ you know'd it.”

= - =

An eastern college graduate applied for work
in a Michigan lumber camp. He was told to
get busy on one end of a cross-saw, the cther
end being in charge of an old and experienced
lumberman. At first all went well, but at the
end of the second day the young man's strength
hegan to wane. Suddenly the old man stopped
the saw_and spat.

“Sonny,” he said, not unkindly, ‘I don’'t mind
yer ridin’ on this saw, but if it’s jest the same
to you I wish you’d keep yer feet off the

ground.”
L = =

“I tell you I won’t have this room,” protested
the old lady to the bell boy who was conduct-
ing her. “I ain’'t a-goin’ to pay my good maney
for a pigsty with a measly little foldin’ bed in
it. If you think that jest because I'm from
the country——"

Profoundly disgusted, the boy cut her short.

“Get In, mum. Get in.,”” he ordered. *This
ain’t yer room. This is the elevator.”

x= &

The junior partner of the Wall street firm
was slightly indisposed and the senior partner
was calling him up every three minutes.

“Why do you telephone so often?” inquired
a friend.

‘““Well, his temperature fluctuates consiler-
ably and some of my customers are speculating
on the fluctuations.”




ELECTRICAL

DEFINITIONS.

Accumulator.—Storage 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 elec-
tric current.

Ampere.—Unit of current. It is the quantity
of electricity which will flow through a resist-
ance of one ohm under a potential of one volt.

Ampere Hour.—Quantity of electricity passed
ll)ly a current of one ampere flowing for one

our,

Anode.—The positive terminal in a broken
metallic circuit; the terminal connected to the
carbon plate of a battery.

Armature.—That part of a dynamo or motor
which carries the wires that are rotated in the
magnetic field.

Branch Conductor.—A parallel or shunt con-
ductor.

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

Bus Bars.—The heavy copper bars to which
dynamo leads are connected and to which the
out-going lines, measuring instruments, etc.,
are connected.

Buzzer.—An electric alarm similar to an elcc-
tric bell, except that the vibrating member
makes a buzzing sound instead of ringing a bell.

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

Capacity, Electric.—Relative ability of a con-
ductor or system to retain an electric charge.

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

Choking Coll.—Coil of high self-inductance.

Circuit.—Conducting path for electric current.

Circuit-breaker.—Apparatus for automatical-
ly opening a circuit.

Collector Rings.—The copper rings on an al-
ternating current dynamo or motor which are
connected to the armature wires and over
which the brushes slide.

Commutator.—A device for changing the di-
rection of electric currents.

Condenser.—Apparatus for storing up elec-
trostatic charges.

Cut-out.—Appliance for removing any appa-
ratus from a circuit.

Cycle.—Full period of alternation of an alter-
nating current circuit.

Diamagnetic.—Having a magnetic permeabil-
ity inferior to that of air.

Dietectric.—A non-conductor,

Dimmer.—Resistance device for regulating the
intensity_of illumination of electric incandescent
lamps. Used largely In theaters. .

Direct Current.—Current flowing continuously
in one direction. .

Dry Battery.—A form of open circuit battery
in which the solutions are made practically
solld by addition of glue jelly, gelatinous silica,

etc.
Electrode.—Terminal of an open electric cir-
cuit.

Electromotive Force.—Potential
causing current to flow.

Electrolysis.—Separation of a chemical com-
pound into its elements by the action of the
electric current,

Electromagnet.—A mass of iron which s
magnetized by passage of current through a
coil of wire wound around the mass but in-
sulated therefrom.

Electroscope.—instrument for detecting the
presence of an electric charge.

Farad.—Unit of electric capacity.

Feeder.—A copper lead from a central station
to some center of distribution.

Field of Force.—The spage in the neighbor-
hood of an attracting or repelling mass or
system.

Fuse.—A short piece of conducting material
of low melting point which is Inserted In a
circuit and which will melt and open the cir-
euit when the current reaches a certain value.

difference

Galvanometer.~Instrument for
current strength,

Generator.—A dynamo.

Inductance.—The property of an electric cir-
cuit by virtue of which lines of force are de-
veloped around it,

Insulator.—Any substance impervious to the
passage of electricity. -

Kilowatt.—1,000 watts. (See watt.)

Kitowatt-hour.—One thousand watt hours.

Leyden Jar,—Form of static condenser which
will store up static electricity.

Lightning Arrester.—Device which will per-
mit the high-voltage lightning current to pass
to earth, but will not allow the low voltage cur-
rent of the line to escape.

Motor-dynamo.—Motor and dynamg on the
same shaft, for changing alternating current to
direct and vice versa or changing current of
high voltage and low current strength to cur-
rent of low voltage and high current strength
and vice versa.

Multiple.—Term expressing the connection of
several pieces of electric apparatus in parallel
with each other.

Multiple Circuits.—See parallel circuits.

Neutrai Wire.—Central wire in a three-wire
distribution system.

Ohm.—The unit of resistance. It is arbi-
trarily taken as the resistance of a column of
mercury one square millimeter in cross section-
al area and 106 centimeters in height.

Parallel Circuits.—Two or more conductors
starting at a common point and ending at an-
other common point.

Polarization.—The depriving of a voltalc cell
of its proper electromotive force.

Potential.—Voltage.

Resistance.—The quality of an electrical con-
ductor by virtue of which it opposes the pas-
sage of an electric current. The unit of re-
sistance is the ohm,

Rheostat.—Resistance device for
the strength of current.

Rotary Converter, — DMachine for changing
high-potential current to low potential or vice
versa.

Secondary Battery.—A battery whose
and negative electrodes are deposited
rent from a separate source of electricity.

Self-inductance.—Tendency of current flowin
in a single wire wound in the form of a spira
to react upon itself and produce a retarding
effect similar to inertia in matter.

Serles.—Arranged in succession, as opposed to
parallel or multiple arrangement.

Series Motor.—Motor whose field windings are
in serles 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.

Solenold.—An electrical conductor wound in
a spiral and forming a tube.

Spark-gap.—Space between the two electrodes
of an electric resonator,

Storage Battery.—See secondary battery.

Thermostat.—Instrument which, when héated.
closes an electric circuit.

Transformer.—A device for stepping-up or
stepping-down alternating current from low to
high or high to low voltage, respectively.

Volt.—Unit of electromotive force or potential.
It is the electromotive force which, if steadily
applied to a conductor whose resistance Is one
ohm, will produce a current of one ampere.

. Voltage.—Potential difference or electromotive
orce,

Volt Meter.—Instrument for measuring volt-

measuring

regulating

ositive
Yy cur-

age.
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 hundred and forty-six watts represent
one electrical horse power.
Watt-hour.—Electrical unit of work. Repre-
;ents work done by one watt expended for one
our,



POPULAR ELECTRICITY

CLASSIFIED ADVERTISING

Rates, 40 cents per agate line, cash with order, nothing less than 3 lines,
Advertisements should be in our officc on or before the 2d preceding date of issue.

Help Wanted.

Schools.

WE EXPECT to have positions for a number
of men as automobile car drivers, and interur-
ban rallways; only sober and reliable men need
apply; experience unnecessary; send four-cent
stamp for applications. The Western Transpor-
tation Company, American Nat. Bank Bldg., St.
Paul, Minn,

WANTED—Railway mail clerks, clerks at
Washington, customs clerks. Yearly salary
$800 to $1,600. Short hours. Annual vacation.
No *“layoffs.”” Salary absolutely certain twice

each month. Examinations everywhere, May
15th. Over 2,000 appointments to be made dur-
ing 1909. Everyone over 18 eligible, Country
residents eligible, Common education sufficient.
Candidates prepared free. Write immediately
for schedule. Franklin Institute, Dept. D 66,
Rochester, N. Y

$200 TO $600 MONTHLY EASILY MALI fit-
ting eye glasses. Short, easy mall course. Re-
duced tuition. Big demand for opticlans. Write
to-day for free ‘“Booklet O.” National Opticat
College. 8t Louis

WANTED—Responsible men and strong boys
at Los Angeles. Falr pay while mastering irade
of plumbing, bricklaying or electricity in months
instead of years. No expense for instruction.
‘Write quick. United Trade School Contracting
Co., Los Angeles.

WANTED—Railway malil clerks, clerk3s at
Washington, customs clerks. Yearly salary
$800 to $1,600. Short hours. Annual vacation.
No “layoffs.”” Salary absolutely certain twice

each month. Examinations everywhere May
15th. Over 2,000 appointments to be made dur-
ing 1909. Everyone over 18 eligible. Cotntry
residents eligible. Common education sufficient.
Candidates prepared free. Write immediately

WANTED—Responsible men and strong boys
at Los Angeles. Fair pay while mastering trade ff({)é‘chsecslizgulﬁ. YFranklin Institute, Dept. D 66,
of plumbing, bricklaying or electricity in v
months instead of years. No expense for in-
struction. Write quick. United Trade School
Contracting Co., Los Angeles, For Sale.
FOR SAILLE—Complete set of castings, with

Patents.

PATENTS. H. W. T. Jenner, patent attor-
ney and mechanical expert, 608 F Street, Wash-
ington, D, C. Established 1883. I make an in-
vestigation and report if patent can be had,
and the exact cost. Send for full information.
Trade-marks registered.

blue prints of 3 h. p. gasoline stationary en-
gine; includes governor and timer, screws, etc.
$10. Comet Motor Works, 17 W. Madison St.,
Chicago, Il

THOUSANDS OF PRACTICAL FORMULAS,
15¢ each. We can tell you how to make or
mend anything. Consulting Chemists, Box 217.
Redlands, Cal.

PATENTS—Advice and books free. Highest
references. Best results. I procure patents that
protect. Watson E. Coleman, Patent Lawyer,
Washington, D. C.

Agents Wanted.

WANTED—One hustier in every concern em-

loying any number of men to represent Popu-
1par Electricity. Here is your chance to double
your income without Interfering with your reg-
ular work. Others are making $2.00 to $5.00 a
day and there is no reason you cannot do what
others are doing. Give name of your company
and number of employes, name of your superin-
tendent or foreman and we will send free, sam-
ples and outfit. Address Circulation Mgr., Pop-
ular Electricity, 1262 Monadnock Block, Chicago.

THREE THOUSAND FORMULAS. My 368-
page volume of recipes and trade secrets, cloth
bound. only 40 cents, prepaid. Worth dolars.
Satisfaction guaranteed. Wiley ®Sanderson,
Dept. E, Ypsilant], Mich,

SNOW! scenes. Views from one of Maine’s
most_picturesque places. 5 ft. snow. 6 actual
photo-cards, highly polished, 50c. Suitable for
framing. C. Stanley, L. B. No, 5, Dixfield, Me.

AMATEURS READ THIS, 200 WATT DY-
NAMO—Rough castings, $4; blue prints, B50
cents. If castings are ordered within thirty
days after prints, price of prints refunded.
LEE, HARRIS & CO. Box 414, Jamestown,
N. Y. Photo for 2-cent stamp.

Business Opportunities.

AGENTS. Our $2 adding machine is making
a tremendous hit, good territory unoccupied.
Smith Supply Co., B.-8, Los Angeles, Cal.

Inventions.

EXPERT AND SUCCESSFUL inventer will
develop ideas and inventions, build models,
make drawings and give general advice in per-
fecting and marketing inventions. Long ex-
perfence. Circular free. L. Casper, 638 Ne.

INVESTORS' NOTICE—Invest $6.00 or more
and become an original organizer of the South
Bend Mining and Milling Company, who Lold
options on grand "Tungsten propertles;” an in-
vestment of each $5.00 secures 100 shares of
stock. Invest to-day. For further information
address South Bend Mining and Milling Com-
vanyv. Neitzel Block. South Bend. Ind.

BIG MONEY—Start a dyeing, cleaning end
pressing establishment, unlimited fleld, enor-
mous profits, no capital needed. We teach you
the secrets by malil. Particulars free. Ben-
Vonde Co., Dept. R, Staunton, Va.




POPULAR ELECTRICITY

CLASSIFIED ADVERTISING.
(CONTINUED.)

Busintss Opportunities.

WANTED—To sell any size of Louisiana red
cypress cross arms, bored to pattern. Loulslana
Red Cypress Company, New Orleans, La.

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 20c. Send 50c in stamps or money order
and we will send you EXPLICIT DIRECTIONS
how to do It; also how to emboss. grind. foll,
gold leaf, frost chip and make imitation stained
glass. How to transfer photos on glass, bore
holes in glass and cut skylights. George L.
Patterson & Co., 2214 Monticello Ave., Morgan
Park, IIL

Wireless.

WIRELESS TELEGRAPHY. Make your own
apparatus. Send 25c¢ (coin) for complete In-
structions with diagrams for making all in-
struments necessary for a complete sending
and receiving station, including one-inch spark
coil and two different types of receivers. DBox
519, Lima, Ohijo.

WIRELESS EXPERIMENTERS. 1200 OHM
receivers, each $3.00. Wound with copper wire
and very sensitive. First 25 sold will be fitted
with nickel plated headband. W. C. Getz, 345
N. Charles St., Baltimore, Md.

Miscellaneous.

ALI, SAFETY RAZOR BLADIES 23%c each.
Double edged blades a specialty. We sterilize.
resharpen and return your own bhlades bhetter
than new. Send address for convenient malling
package. IKeenedge Co., 87 Keenedge Bldg.
Chicago.

MEDICAL AND SPARK COILS repaired.
Send stamp for full detail drawings on a medi-
cal or spark coil. Price 50c. Address J. Lockie,
R. 1718, Marquette Bldg., Chicago.

MAGIC POCKET TRICK FREI. Catalogue
included, send 4c in stamps. DMagic, Dept. 17,
270 W. 39th St., New York.

MAKE MIRRORS AT HOME. Big profits,
with little outlay. One 18x36-in. mirror tosts
$2.00 to $5.00. You can silver a glass this size
for 20c. Send 50c in stamps or money order
and we will send you EXPLICIT DIRECTIONS
how to do it; also how to emboss, grind, foil,
gold leaf, frost chip and make imitation stained
glass. How to transfer photos on glass, bore
holes in glass and cut skylights. George L.
gat%ersﬂ)]n & Co., 2214 Monticello Ave., Morgan

ark, .

THREE THOUSAND FORMULAS. My 368-
page volume of recipes and trade secrets. cloth
bound, only 40 cents, prepaid. Worth dollars.
Satisfaction guaranteed. Wiley Sanderson,
Dept. E, Ypsilanti, Mich.

SNOW scenes. Views from one of Maine’s
most plcturesque places. 5 ft. snow. 6 actual
photo-cards, highly polished, 50c. Suitable for
framing. C. Stanley, .. B. No. 5, Dixficld, Me.

AMATEURS READ THIS. 200 WATT DY-
NAMO—Rough castings, $4; blue prints, 50
cents. If castings are ordered within thirty
days after prints, price of prints refunded.
LEE, HARRIS & CO., Box 41, Jamestown,
N. Y. Photo for 2-cent stamp.

THE

DYNAMO

Its Growth and Construction
Simply Explained

By JOSEPH G. BRANCH, B. S, M. E.

Author of “Conversations on Electricity,”
“Stationary Engineering,” etc.

The author is one of the best |
known practical writers of the day
and this little work is his master-
piece.

It is written in the simplest and
clearest language, contains no mathe-
matics and yet is so practical and
thorough that it will start you right
in your work as a practical electrician.

Every part of a dynamo is shown
in nine full-page beautifully colored
illustrations, each part being num-
bered with full explanatory text in
connection, so that the complete anai-
omy of the machine can be seen at a
glance.

Prices—Postpaid

Fifty cents in strong paper covers—or
given FREE with one year's subecription
to POPULAR ELECTRICITY at $1.00
(Canadian $1.35, foreign $1.50).

Seventy-five cents—IIandsomely
bound in cloth—or given FREE with
eighteen months’ subscription to POPU-
LAR ELECTRICITY for $1.50 (Canadian
$2.00, foreign $2.25).

Act Quick—Don’t Miss This

Popular Electricity Publishing Company
1252 Monadnock Block, CHICAGO
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If you want a good
plano we save you

from $100 to $300

by our direct factory-
to-purchaser system.

WING PIANOS

are made by us, in our own factory. They are sold direct from our factory and in no otherway. Every
unnecessary cost is eliminated. Every dollar spent with us is piano value through and through—the best that 40 years
of study and experience can produce. The lowest, factory-price consistent with an artistically and musically
perfect instrument .

THE WING TONE is so sweet and deep it is in a class of its own. Thousands of customers yearly write and
tell us so. ““Pure and sweet: every note clear and musical; responsive to the lightest touch, yet possessing great
volume and power, without a trace of harshness "—this describes the tone of the WING PIANO.

THE WING WAY

We will placea WING PIANO ia any home in the United States on trial entirely at our expense, withoutany
advance payment or deposit. If, after 20 days’ trial in your own home, it i8 not satisfactory,we take it back.
Nothing to be pald bv you bzfore it is sent, when it is received. or when it is returned. You are under no
more obligation to keep the piano than if you were examining it at our factory. Every expense and all risk
is ours, absolutely. Easy installment payments, if you desire them.

T —— - ————

When you buy a piano at retail you pay the retail dealer’s store
rent and other expenses ; you pay his profit and you pay the com-
mission or salary of the agents or salesmen he employs. We malke
the WING PIANO and sell it ourselves, e emplov
no agents or salesmen. When you buy the WING
PIANO you pay the actual cost of construction plus only our
small wholesale profit.  This profit is small ause we sell thou-
sands of pianos yearly. Most retail stores sell no more than 12 to
20 pianos yearly and must chargs from $100 to $300 profit on each.
You can calculate this yourself. hess dealers get as much proht
on their cheap pianos as on the standard high grade ones. As the
cheap pianos cost less than half, they “talk up’® and push the cheap
pianos —but often call them high grade.

~ FRE

WING ",

& SON
370-391 b

W.13th St., ¢
New York %

Send to the name %
and address written
below, your Free
Books without any cost v, -
or obligation on my part. %)

“The Book of Complete Information
0 About Pianos.”

A copyrighted book of 152 pages with many
illustrations,. A comnlete reference book
on the plano subject. History of the
piano, descriptions of every part, how to
o, judge g od and bad materials, workmanship,
Teaches you hrw to buy
You need this

‘> .. etc.
-, intelligently.
book.

has brought forth many imitators, but no competitors,
either as to the excellence of our product or the integrity and econ-
omy
45,000 satisfied and enthusiastic buyers testify to this

Wing Fianos and
send you names in your locality for the asking,

our word is good and
prominent magazine will also tell you

writing for 12 years.

EVEN IF YOU ARE
WRITE: OR SEND THE COUPON TO-DAY

Pioneers of the direct plan of piano selling, our unparalleled saccers

our methods. Forty years of daily increasing busine:s and

"thinks of
We -will

Ask a Wing customer what he
Wing methods.

Our commercial standing and references will guarantee you that
and_contract udt—elti]‘ged. pul rs o any
is.

The WING PIANO is broadly guaranteed in

NOT READY TO BUY

THE MARVELOUS INSTRUMENTAL ATTACHMENT
If you choose, and without extra cost, yeur

piano can have this _wonde;ful addition, Imitates per.
fectly the mandolin, guirar, harp, zither, and banio.
Music written for these instruments. can be played just as

ﬁerfcclly by a single player on the lpiano as though rendered
y an orchestra, [tis an intregal part of the instrument;
does not take in any way from its tone or value as a piano

and prolongs the life of the strings and action.

370O0-391 \W.I3th St.,

New York J

s

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




POPULAR ELECTRICITY

“CURE YOURSELF
BY ELECTRICITY”

New Book —lliustrated from Life—
Sent FREE to all who write.

Mo e )
e SHARP EI l r Write to-day for our new Free Book — *‘Cure Yourself by
f i br (2 Ops gﬁleemrlelt;-"—l]]ustmted with photos from life. 8hows how the

‘M\ . ew Home Batteries cure IRheumutlem, Neuralgia. Lumbago,
I give your razor that “just right Y lleadanche, Inromnia, Constipution and all nerve affections an

5 diseases arlsing from sluggish circulation; also how they afford
edge that means the difference be- electric baths and beauty massage without cost at home.
tween a quick, easy shave and a THIS

painful ordeal.

g Made by a RUSSIAN PROCESS
by a Russian expert.

Q Beginning with. the skin and
ending with the finished product,
every step is taken to secure
Highest Strop Excellence.

g Double leather, prepared for
sharpening and finishing—one side
with Sharp-Well treatment; 2}x25
inches; rubberoid military swivel;
double stitched handle.

YOUR NAME PRINIED IN GOLD—Mail us $2.00
and receive the strop. Your money backin
90 days if not perfectly satisfied.
ILLINOISRAZORSTROPCOMPANY
60 Wabash Avenue, Chicago

EXPRESS
PREPAID
Every Home Should Have a Home Battery,

Wesendour batteries Prepald withouta cent in advance (prices 81.96
and up) and allow 10 DAY S’ FREE TRIAL., Write for our Book.

DETROIT MEDICAL BATTERY CO,,
t93 Majestio Bldg., Detroit, Mioh.

I T R T B A e A S O S 7 S P e ANy T T S e T e e

The Operator

With Mind on the
Work

“lINpeawooD”
LT XX L
i

does his best without waste of time

or energy. The operator on the

STANDARD
Typewriter

need think only of the workin hand—not of the machine. The moving of the paper
and of the carriage is automatic—accomplished at one time by the lever on the left
which is operated by perfectly natural sidewise movement of the hand. It is not
lifted—no conscious effort is required.

Ease of operation, visible writing and the other nearly automatic features which enable

the Underwood to almost take careof itself will save 25% of time in your ofﬁ'ce without the

operator being required to increase speed of fingers—at the keyboard. You'll see for your-

self if you'll come to look, at any time convenient to you.

UNDERWOOD TYPEWRITER COMPANY, Inc., 133 Wabash Avenue, CHICAGO

ANYWHERE

For our Mutual Advantage mention Popular Electricity when writing to Advertigers.
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Murdock’s
Wireless Operators’
Head Receivers
Style—“AM"—Double Amat m$

200—Ohms - - 4.50
1000—Ohms 5.50
1500—Ohms - - 6.50
2000—O0Ohms - - - - 7.50
3000—O0hms - - - 8.50

With German Silver split head band. Hard
rubber composition receivers. 5 {oot green
cord and connecting block.

Style—*Pro”’—Double Professional

2000—O0hms - - - - $11.00
3000—O0Ohms - - 12.C0
4000—Ohms - - 13.00
5000—O0hms - - - 14.00
6000—O0Ohms - - 15.00

With nickel plated split head band. Gen-
uine hard rubber receivers. Balland socket
and adjustment on band. 7 foot silk cord.
Silk covered copper wire windings.
Send for Complele Price Lists.
“The Receiver Specialists”

WM. J. MURDOCK & CO.
45 Carter Street, CHELSEA, MASS.

THE KIMBLE VARIABLE SPEED
SINGLE PHASE A. C. MOTORS

Send for Catalogue R

$+ HP, 110 Vts, 60Cycle.............. $27.00
1 H.P., 110 Vts., 60 Cycle.............. 50.00
3 H.P., 110 Vts,, 60Cycle......... oe... 80.08

All Motors Guaranteed 2 Years.

KIMBLE ELECTRIC CO.

617 West Adams Street
CHICAGO

" PRACTICAL

SIZE 214
9x12 F AGES
IHCHES REGULAR

PUBLISHED FRICE
MONTHLY | $1 A YEAR

Y r 2 Years 1 50

0“ S FOR - - .
Including the January 214-Page
SPECIAL FEED WATER NUMBER

AND A VALUABLE TOOL FREE

PRACTICAL ENGINEER isa big up-to-date monthlyv paper
for Steam and Electrical Engineers. Each issue is brimful
and overrunning withinteresting illustrated articles, crisp
editorials, experiences of engineers and the latest and most
useful facts regarding Steam-Electric Power Plants. It
gives plain, practical instruction and information, adapt-
ed to the needs of the man-on-the-job and everything is
to the point, presented in clear, forcible down-on-the-
earth-style, easily understood by every engineer. ’

It is the paper you need. T+ will make your work: easier
and help you to do it hetter by pointingthe way ta better
methods and quicker results. ~ Don’t miss this special of-
fer. Take advantage of it today, now, while you think of
it, and receive in return for your $1.50 a copy of tae Big
Feed Water Number—23 other big fat numbers, and a
polished Steel Combination Square thrown in free.

The January Feed Water Number of PRACTICAL ENGINEER
contains 214 pages and is a text book on the subject. It
is the most complete and practical treatise ever printed
and no engineer should be without it. The price of a
single copy is 50 cents, but we’ll include it withou: extra
charge with your two years’ subscription if received be-
fore the supply on hand is exhausted. but the supply is
limited, so send in your order at once.

) \"'ﬂ"""'.‘r;""".k"‘l 7]
Y ou:'11find this 6-inch Com-
binution Square one of the This
mo?t useful e;ln% vlaluali(:le Stezl
toaols youeverhad. It takes [} §
the place of a wholeset of |}§ Combination
try squaresand you will use Azjusiable
it constantly. Youcan ad- Square sent
just it to any point within
itslength and it combines FREE

in onecompact toolasquare
miter, depth gauge. level and a handy little scratch awl
on the bottom. And it _is yours free with 2 years' sub-
scription to PRACTICAL ENGINEER.

This is your chance to get a high class engineering pa-
per at a mighty low price, including the Special Feed
Water Number and a valuable tool free.

Send in $1.50 today and the Big Special Number and
Square will be sent you by return mail. If, after receiv-
ing them you are not pleased, return them. and your
money will be refunded at once.

Canadian readers send 81.00 extra for Postage
PRACTICAL ENGINEER
359 Dearborn Street, CHICAGO, ILLINOIS

Would you like to be our Agent in your
locality? Bs Qur terms are liberal.

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

ORDER
THE
BEST

——— e e
e
|t —————

Immediate
Delivery

THE LIGHT
THAT NEVER FAILED

& ; B
\ : -
- \

il

|

|

Prices
Right

THE “QUALITY OF LIGHT” OF

G-I TUNGSTEN LAMPS

IS TRUE AS THAT OF THE SUN

The General Incandescent Lamp Company

CLEVELAND, OHIO
SAN FRANCISCO, 403 Atlas Bldg.

SEATTLE, 223 Colman Bldg,

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Write for
FREE Book

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!
= %’:“ Handles heavy blankets or dainty laces.

The outfit consists of the famous 1900 Washer
, . witheither 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 js mere ot

I ~ \ child’s play. =
: . . 1900 Electric Motor Washer
L = A Self—Workmg Wrin ger Can be connected with any ordinary

| Free With Every Washer Electric Light Fixture

[ "] The motor runs Washer and Wringer. We guarantee the perfect working

~ 3 ] of both. No extra charge for Wringer, which is one of the finest made.

= Write for FREE BOOK and 30 Days’ FREE TRIAL OFFER!

.7 Don’t doubt! Don’t say it can’t be done! The free book proves that it can.

" But we do not ask you to take our word for it. We offer to send a 1300 M otor

Washer on absolute Free Trial for an entire month to any responsible p2rson.

Not a cent of security—nor a promise to buy. Just your word that ycu will

sive it a test. We even agree to pay the freight, and will take it back if :t fails

fo do all we claim for it. A postal card with your name and address sent to

18 tedaw will bring you the book free by return mail. Address, The 1900 W asher

Co., 3324 Henry St., Binghamton, N.'Y. Or, if vou live in Canada, write to
the Lauadian 1900 Washer Co., 355 Yonge St., Toronto, Canada.

P

1900 Water Motor Washer

Can be connected with any water tap instantly

READ THESE LETTERS

Thos. . Land, General Manager Conway Telephone Co.,
Pawnee, Okla.: *‘I have read the book and consider it 016
of the best books published. 1t is worth more than its weight
in gold. I would like to see every young man read this boak.
1 can certainly recommend it.”’
gooc{.b:(;k.?’t}ckson, Mason City, Iowa: ‘It is a great and

James T. Castle, Manager Buckeye Engine Co., Pitts-
burg, Pa.: ‘"Have read "he ‘Law of Finuncial Success’ and
find it of so much interest I want you to send me one-hslf
dozen copies, as I would like to distribute same among my
friends."

‘Harry A. Fries, Newark, N.J.: '*‘Book is 0. K.; worsh
twice the money with $10.00 added to it.”

W. L. Wagner, of the Fros Gas Engine Co., Webb Oigy
Mo.: ‘'| eannot tell you in words just|how well please i
am with the book.”

John G. Gretzinger, Fullerton, Oal.: ‘It is worth iis
weight in gold to me, far better than I expected.”

Many others on File. None soliclted.

Financial

SUCCESS

TELLS YOU IN PLAIN ENGLISH

HOW
HOW

to make money safely and judi-
ciously.

to judge investments properly and
realize financial suecess.

to acquire the faith {pecessary for
success. B S .

JUST WRITE YOUR NAME AND ADDRESS
RIGHT HERE:

HOW
HOW

HOW

to analyze, develop and utilize
your dormant abilities essential
to success.

to guide your ambition, concen-
trate upon your aim and persist

until you achieve it, etc., ete. Name .
SPECIAL PAPER - BOUND EDITION
104 Pages - 10 CENTS - 16 Chapters Address

100,000 Copies Sold

MAKING MONEY

is not difficult for the man or woman who fol-
lows the instructions contained in the sixteen
chapters of this most successful book of the
ear. The tremendous editions enable the pub-
{shers to sell the book at 10¢, a price at which
no man ean afford to be without a copy any more
than he can afford to refuse payment for his
work or services. Fill out the coupon now.

_ Tear out this advertisement, wrap a dime or stamps
it, enciose in envelope and mail

THE FIDUCIARY GO.,", fzoms il
wma DO IT NOW

The book will be promptly maliled, postpald. Whenever
iou wigh to part with it, return it and the 10 cents will ke
nstantly refunded.

For our Mutual Advantage mentlon Popular Electriclty when writing to Advertisers.
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200,000 PEOPLE WiLL SEE THIS SHOGW

oW RAILROAD ES
7 NaTIELLO'S BAND - Two
| CoNCERTS Dany

D, Secretary
1 L] .

ANEPOCH MAKING EYENT BACKED BY THE BUSINESS MEN OF LOVISVILLE

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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WALKINS
LABORATORY AND PATENTS
COMPANY

€ Mechanical and Electrical Engi-
neers. Processes of Manufacture
Worked Out. Special Apparatus
and Equipment Designed for Any
General or Special Purpose.

€ Manufacturers of the Walkins
Mercury Vapor Electric Light.
Apparatus for Sub-Marine or
Aerial Photography.

q Advise of your wants Mechan-
ical or Electrical and we will sub-
mit you a proposition.

N

The Automatic Electric Washer

will save you in money many times its cost in a short
time. Does away with all the disagreeable featires
around the house that occurs when washing is neees-

’ LABO RATO RY’ sary. Wrile for our bo/oklel before you buy elsewhere.

140 Belmont St., BROCKTON, MASS. Automatic Electric Washer Co.
NEWTON, IOWA

q Correpondence invited.

ROBERT P, MURPHY, Prop. “ ” D C ll
HOTEL ALBANY 1900 Dry Cells
41st Street and Broadway, New York {2
RE the Batteries
of Merit. Eight-
een vears of success-
ful operation make

them of

Reémodeled, Handsomely Furnished New Throughout

'm,iﬁk A

i Known

L [ Egﬁi l.

i Quality
Manufactured by

The Nungesser Electric Battery Co.
Absolutely Fireproof. In the heart of the City.
500 Rooms. 300 Bath Rooms. European Plan, CLEVELAND, OHIO

Cuisine Unexcelled. Gentlemen’s Cafe, Ladies’
Restaurant and Moorish Rooms. Popular Prices.
Plenty of life—but Homelike.

$1.00 PER DAY AND UP General Sales Office:
SEND FOR BOOKLET.
Meet me at the Colle%f Inn, under the Albany, 128 West Jackson Boulevard
New York's Leading Rathskeller, a place to eat,
drink and be merry. Music. CHICAGO

For our Mutuai Advantage mention Popular Electricity when writing to Advertlsers.




POPULAR

ELECTRICITY

Two Models

for 1909

the well-known Pacific Electric Iron

Standard Type with improvements—Same with Automatic Cut-Out applied

UR 1909 MODEL STANDARD HOT

POINT IRON is the same as the iron we

sold with great success during 1908, with a
numkber of decided imporvements.

This iron is extremely economical because it has
such great heat-storing capacity. When heated up the
swi«ch plug can be pulled out and the iron used fully
half the time on light work without the current.

In one city where 1100 irons were sold in 1907
and 1950 irons were sold in 1908; the number of
burmn-outs was so small that the company wrote us that
it was not worth keeping track of. This means that
the iron has long life and can be used for years.

The heating elements are easily removable. Only
a screw driver needed o put in a new pair of heating
elements. i

Every Hot Point Iron is guaranteed to the lighting
company or dealer for twelve months. Should the
user have any trouble with it the lighting company or
dealer stands ready to make it good.

Pacific Electric lrons are on sale in many cities all
over the country. Inquire first of your Lighting Com-
pany. If they do not handle it they can probably
direct you to a Dealer who does.

If neither lighting company nor dealer have Pacific
Electiic Irons, write to us for our special intro-
ductory price.

IRON is exactly the same as our “Standard"
model, but with our new automatic cut-off
device applied.

@UR 1909 AUTOMATIC HOT POINT

This automatic device throws the switch out when
the iron exceeds working temperature so that it is im-
possible to injure the heating elements of the iron or
to do any damage.

This does away with all risks of fire, which has

been the only real objection against electric flat irons.

The automatic device is positive in action. When
the iron has passed a certain temperature the switch
plug is thrown out and the iron immediately begins to
cool off.

It operates on an entirely new principle and is not a
thermostat. There is no other electric iron with an
automatic control.

An electric iron saves time and work. It makes
ironing a pleasure instead of drudgery. ltis economical,
costing only 4 to 7 cents for an hour's ironing. Ana
so handy—simply put in the plug and begin to iron.

This Automatic Model of the Hot Point Iron is just
being introduced. It is the first automatic iron placed
on the market and possibly your Lighting Company
or Dealer will not have a sample. But ask them first.
If they can not show it to you, write us for our

-

special introductory price.

Central Station Managers and dealers should write for our special sample
proposition. This allows ample time to test the iron and if not satisfied
you can return it at our expense. Order a sample now.

PACIFIC ELECTRIC HEATING CO.

ONTARIO, CALIFORNIA

FACTORIES AT

63-65 W. Washington St., CHICAGO
p

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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The General Electric
Company makes mil-
lions annually. They
are to be seen wher-
ever electric light is
used.

The GE Tungsten
lamp differs from the
GE Edisonlamponly
in the light-giving

filament inside the -
glass bulb which is.

made of the rare
metal tungsten in-
stead of carbon, as
in the Edison.

Tungsten will not

~ For twenty years Edison
incandescent lamps have been
standard for electric lighting.

TUNGSTEN

' The, New FElectric Lamp

Gives three .times as much light
as the old Edison lamp: and costs
no more for electric current

Electric Company in
ing tungsten filaments makes
“such good use of that quality

produc-

that GE Tungsten
lamps give three
times the light ob-
tainable from carbon
filament lamps.

The new lamp is
made in sixX sizes—
25, 40, 60, 80, 100
and 250 watts. The
smaller sizes are suit-
able for household

‘use—the larger sizes

for store and public
use.

All sizes give four
candle light for

melt at temperatures ruinous . every five watts used—
to carbon filaments. The an efficiency of 1} watts per
process used by the General candle.

You will know it by the monogram
in the glass stem \ inside the bulb

You can get these lamps from electric lighting
companies everywhere or from electrical
supply dealers. More details on request.

Sales Offices Main Lamp

inall large Ge”gmlElgc[Zic (él’”pa@/ Sales Office:

cities in U. S. Harrison. N. J.
’ 2077
For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Hundreds of Small
Houses Like This One

are being wired by us for electric light
at cost—payable a little each month for
two years.

Any House Owner
Can Now Afford

to install this modern convenience from
cellar to garret. Electric light costs no
more than any other. Call Randolph
1280. '

Visitors are at all times welcome at Electric Shop,
the Commonwealth Edison Co.’s Show Rooms, de-
voted to the demonstration and sale of electrical
equipment and devices for use in the home. Cor.
Michigan and Jackson Boulevards.

Commonwealth Edison Company

139 Adams Street CHICAGO, ILL.
| H
Wm D. McJunkin Advertising Agency. 259

For our Mutual Advantage mentlon Popular Electricity when writing to Advertisers.
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Be Your Qwn Plumber

make up your mind to do it.

Qur perfect ALL IRON PIPE system of plumbing will énable any handy me-
chanic to install the material onfarmorin city.
Allwe ask is an opportunity to figure on your wants.
necessary for installing this classof work. Soil Pipe, lead and water pipe

and fittings of all kinds, etc.

free catalogue, showing all grades of plumbing Fixtures, and send us
plans of your house and we will figure up everything required for the
work, and quote you lowest wholesale prices.
ing material direct to the ¢ .nsumer at factory prices, and we will furnish

COMPLETE BATHRGOM OQUTF|
from $24.60 to §126.00. I

HEATINC PLANTS
Don't think you ean-
not afford a modero W
Hot Water or Stearn

Heating Plant till you
get our figures. Spec-
lal price for irst plant

1o euch locality. Plaps -
free. Tosls

loaned.

" We send FREE
detalled estimate

Plan of the buiid-
ng to be heated.
Prompt atten-
tion, We will re-
fund purchase
price If plant Is
not satisfactory.

lachine

There is no mystery about plumbing work.
You can be your own plumber if you only

end us a list of your needs.
We carry everthing

If you cannot tell what you need, get our

e sell plumbing and heat-

our customers working drawings and instruc-
tions free.

MACHINERY

Weare headﬁuarters for machinery
of allkinds. eavy engines and large

ower boilers, as well assmall. Be-
ow we list a few items. Everytuing
at bargain prices.

2 Speed Laths.

1 10x4 Sebastian Lathee. R

1 9x26 Barnes Lathe. 110x14 Chucking Lathe.
112 inch Drill Press. 1 16 inch Drill Press.

1 No. 2 Klempsmith Miller.

1241 11} sheh Pipe Machine.
34 inch Forbes Hand Pipe Machines.

12 H. P. 220 Volt Motor.
2

2

.
= 1)
I i
== = j

1 H. P. 220 7olt Motors. Tools of all
50 Light Dynamos. kinds at
30 Other Motors and Generators. W"; lesale

rices

10 Assorted Emery Grinders.

Machinery List No. 123a lists a lot of splen=
did bargains. Write for it and ask us regard=
ing anything in the line of
Machinery or Electrical Equipment

Write today for new enlarged Catalogue No.
123 covering Home Builders Supplies.

YOUR MONEY REFUNDED IF NOT SATISFIED,

2593 Archer Ave.
L/ - CRICAGO

A SCHOOL WITHIN ITSELF

There are XX chaptersin all, XIX carrying you
from the fundamental principles of electricity on
through the various branches to a point where

the careful student comprehends the complete designing, care and operation of a dynamo or
motor,and I chapteron electricautomobiies, outlining their construction, care and operation,and
all about storage batteries and how to handle them. Each subject is carefully written and to
the point. After a student studies a subject, he is questioned on that subject in such a manner
as to bring clearly to his mind the points he needs to know regarding same. A Dictionary in
back of book will enable him to learn the meaning of

b

RRACTICAL

ELECTRICHTY

Chapter
[—Wiring. .
I1—Electric Batteries, Electric
Plating.
III—Magnetism.
IV—The Magnetic Circuit.
V-—Magnetic Traction.
VI—Magnetic Leakage.
VII—Energy in Electric Circuit.
VIII—Calculation of Size of Wire
for Magnetizing Coils.
IX—Calculation of EMF’s in
Electric Machines.
X—Counter EMF.
XI—Hysteresis and Eddy Cur-
rents.

any electrical word, term or phrase used in this book, as well
as hundreds of others in common use.
necessary in the study are init.

TABLE OF SUBJECTS:

All required tables

Chapter
XII—Armature Reaction.
XIII—Sparking.
XIV—Winding of Dynamos and

Motors.

XV—Proper Method of Con-
necting Dynamos and
Motors—S8elf Excitation,

XVI—Diseases ot Dynamos and
Motors, their Symptoms
and How to Cure Them.

XVII—Arc and Incandescent

amps.
XVIII—Measuring Instruments.
XIX-—Alternating Current.
X X—Automobiles.

A Dictionary of over 1,500 Electrical Words, Terms and Phrases,
giving a brief meaning of all which are in common use.
$2.00 PER COPY — FOURTH EDITION — 20,000 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 a book. ve ]
Money would not buy it if it could not be duplicated.

others have been.

But we have no fear of its return.

hundreds. It is best to order now and be your own judge of its merits.

THE MORTIMER BOOK CO.,

Your decision will be what thousands of

We could print testimonials by the

160 Washington St., Chicago, lIl.

For our Mutual Advantage mention Popular Electricity when writing to Advertigers.
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INTERESTING NOVELTIES

“Just Pull” 72> Electric Light Attachment
ﬁ For turning light on or off, i

. used on stationary fixtures.
Cannot get out of order. Why
stretch “afid strain to reach
your lights? “JUST PULL”
brings every one within easy
reach.

Pa‘ented Dec. 29
1908

I

No
Trouble

Attach It &
Yourself |

7N
Attached to y
S Socket /
N

)

_

To Attach—Slip over electric
bution and clamp with pair of
. pincers. That's all.

U Agents wanted. Price 25c.
- Sample doz. $1.75 postpaid.

Rittenhouse Socket Pull

Easily attached to an ordinary key socket. Contains a
ratchet so that only one pull is mecessary.

Has no springs, etc., to get out of order, gravity being
eaTent the only means used.
Fenoine Turnished in Polished Brass, Old Brass, Nickel and Oxi-
dized Copper.
Standard length of pull, 9 inches.

Rittenhouse Socket Pull : :.

Attached to An Ordinary
Key Socket I

Our socket pull simply slides on the socket key and
is particularly applicable to sockets already installed.
It is just the thing for the man who wants a Pull
Socket but doesn’t wish to discard his Key Socket.

Alternate pulls turn lights on and off.

Tt works equally well witn socket at any angle.
{ Lists at 25c. Can be retaijled for less.
a Send $1.75 for trial dozen, postpaid.

Detacted

ONOT SIHONI L “NIYHI ONY ONIB SSvud

f ONCT SIHONI & ‘NIVHD ONY DNt SSvE8

Write us for DEALERS prices on above articles,
also Our Proposition to AGENTS,

COMMERCIAL ELECTRICAL COMPANY

KEWANEE, ILLINOIS.

For our Mutual Advantage mention Popular Elegtricity when writing to Adyertigers.
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‘Madein 2 sizes—20 and 40 quart.

The New
20th Century
Ice Cream
Freezer and
Crusher

A complete ice cream plant in one machine
—electrically driven. No belts or pulleys.
Requires small space. Why not make your
own ice cream and save money? The
ideal freezer for confectioners and druggists.
Write

for catalogue and prices. v

R. A. Dewsberry, Chicago, IIL

46 N. Morgan Street

Excel Electric Laundry Irons,

Electric Universal Coffee Percolators, Chaf-
ing Dishes, Tea Pots, Tea Kettles, Nursery
Food Warmers, Cereal Cookers, and many
other useful Electric Appliances, described
in our attractive catalogue “H.”

The next mail will bring it if you write us.

All **Excel” Appliances
GUARANTEED

“Excel” in durability, attractiveness and
efficiency.

Lowest in price.

We desire to quote discounts to leading
Electrical Houses.

EXCEL ELECTRICHEATING CO.

237 Broadway, New York City, N. Y.

¢

THORDARSON'S

—‘JUNIOR” ¢
BELL RINGER.

Ni

&
(=1 ¥}
foz
Fia
239

=
=5z
= o

CONSUMES NO CURRENT

A LOW PRICE EFFICIENT TRANSFORMER
FOR RINGING DOOR BELLS, BUZZERS
AND ALL CLASSES OF LIGHT SIGNAL
WORK, WHEN INSTALLED PROPERLY
WILL LAST A LIFE TIME.
FOR ALTERNATING CURRENT ONLY.

PRICE $3.00

FOR SALE BY ALL LEADING
ELECTRICAL JOBBERS.

THORDARSON ELECTRIC MF’8 CO.

-

Send No Money

JUST YOUR ADDRESS =

In order to prove that Rheumatism, Irdi-
gestion, Constipation, Neuralgia, Deaf-
ness, Nervousness, Paralysis and Insom-
nia, in fact any ailment or paia due to
congestion or poor circulation can be
promptly relieved in your own home
without drugs or medicines, we want to
send you a Vibro-Life

Vibrator Free

Express Prepaid

YOU decide whether to buy it or return
it, and it costs you not one cent unless
you keep it. Fully guaranteed. Try it
ten days, then if you are fully satisfied
with the benefit received, buy it ; other-
wise return it and we will pay the ex-
press charge. Send no money now—
Just fill in and mail the coupon. This
offer and special price is for a limited
time only, so write at once.

EUREKA VIBRATOR CO.,

Suite 552 D No. 1269 Broadway, New York City,
Or Box 682, Brantford, Ontario, Canaia.

I am interested in your Free Trial Offer, also free booklet
on Health and Beauty. °

N E 30 6 0000000000000000000600000900009000090000G00000C0

1561-157 S. JEFFERSON ST. o 0 BT
CHICAGO, ILL. b 530 500 0000000000000000000900000 90000006000000600
(C%00000092000000000390000000606G000600000000 00GO000000
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AROUND THE WORLD BUT NEVER OUT OF INK

= . e —————e— Are ink "ﬂh'
, ,
LAIR'S RED ROBIN AND BLACK BIRD | | THESMOOTHEST _ | \NETYSyIy
wiod feol sale TNK PENCILS, THE PATENT DROPNEEDLE] “WRITINGINSTRUMENTS /JITTIAPANIYN
Cheque with KEEPS THE POILNT. CLEAR. IN THE WORLD bm'::d

NOTE—BIair’s are the Onlv Practical Ink Pencils. Take no chances on a substitute. Owing to U. S. and British patents they cannot be
imitated. For Correspondences Manifolding, Rullng and Stenography. Having no leaky air tube, they fill easier. Hold 50 per cent. more
ink, and permit the use of Blair's Safety Ink-making Cartridges. I0c. extra. Saving cost of cheque punch, $5.00. Point will last for
years. Soon saves cost. PRICES: Plain, $1.00; Chased, $1.25; Chased and Gold Mounted, $1.50; Red Cases, 3% In., $1.25; large barrel,
4 In. or 41 In., $1.50, 32 in. 8liver Filigree, $2.50; by Insured mail, 8¢ more. Ordinary Ink can be used. Blair's Fountain Pen Co., 6 John
Street, Suite 279, New York; 15 Bishopsgate St., Without, London, E. C. Get Agency.

THREADS GUT ON STEEL CONDUIT

Portable Pipe Cutter.

A one-man tool for the
bench or floor.

Light weight and cheap.

Send for new catalog. Speed 5 to 60 miles an hour. Fast enough for the most
daring; slow enough for the most cautious. Governed and
controlled entirely with the handle grips—mechanism con-

THE OSTER MFG. cu cealed and protected. Easily mastered by a novice.

0 Practicag for ple’ia.stllfe or ll)usiness. Ca]m ot%dli(stance fastest

automobiles and all rival motor cycles. Takes any moun-

2] 80 East 6] st s"ea' tianous road at slow or high speed. The Thor, without
CLEVELAND, OHIO any repairs, was the only oneof 9 contestants to complete

the 1, 116-mile cross country endurance test of Chicago

Motor Cycle Club,

Models—$150 to $300, Motors—2¥% H. P.to 6 H. P,

Agents Wanted in Every City and Town.

. Largest Motor Cycle Plant in America. Over 10,000
Thor motors in use. Features not on any other motor
cycle. Catalogue with our liberal proposition free.
AURORA AUTOMATIC MACHINERY COMPANY,

A 20 STAMP SECURES Dept. C. Aurora, lllinois, U. S. A.

Our Latest Catalogue—100 Pages of Electricity—Flash-
lights, Motors, Dynamos, Electric Heating Devices,

ireless Outfits, etc. Also Great German Toys. HANDY lN EVERY HOMh

J. ). DUCK, 428 St. Clair St., TOLEDO, OHIO Everybody who sees this useful and
pretty little novelty wants one of the

Excelsior Combination Tweezers and
Magnifying Glass
s No toy, but a practically useful article
KL E I N s fgxat is irrfxdispensq})h; in ¢lavery l}ousehtzl}(li.
SREE owerful magnifying glass enlarges the
Now Elgctriclan’s ob?ect the tweezers are to work on, render-
Pocket Tool Kit ingit easy to extract splinters or hairs.

This tool-kit contalns Nickel plated and highly polished. Also
. & selection ot Klicin useful for mill workers, jewelers. botanis.s
| toois puch o have | physicians, ete

sable to the practical By mait 15, 35 and 50c., 3 sizes. v
telephone man. ASHER KLEINMAN, Sole Mfgr., 250 Cighth Are.. New Vart-, N

It I's of convenient
pocket-book style,
with a firm metallic

geansgﬁc in stamps for Make $30 tO $60 a week

65 page catalogue.

and more In your spare tlme. Install a few of our *“Trade

;‘,’,‘,"’,‘E‘.’(‘]‘},;’s’t’?“{iv',‘{{g‘{,‘i Stimulator”” Machines with your home merchants Increase

new catalogue. business for them and make blg profits for yourself. Everyb8dy

o " wants to use them In Cigar Stores, Drug Stores, Billiard Halls,

Mathlas Klem Resorts, etc. New Catalogue and full particulars of our
sons plan free. Write today.

g sta. 0.3, chicago, .| | PURITAN MACHINE CO., 78 Brush St., Detroit, Mich.

The READY s the handiest lnstrument ever In-
vented for drawing purposes. Compass, Protractor.
Rule, Beale, Bquare, eto., all In 0ne plece. You
it in {(l)ur vest pocket and be ready to
D every way. Giaduatiins o J0cas Jteg,
3 uations in i 3

'ﬂm and 32nds or Metric Units.

WIRELESS TELEQRAPHY
Have you heard of our ** Five Mile OQutfit ** ? which I8 the most ef-
ficlent, durable, and compact short distance outfit on the market.,
The sending station was designed to work 5 mules under all conditions,

d with
but under more favorable elrcumstances it wlll work farther. The g g rections
recelving statlon requires no butterly. atgdustment. nor attention, ‘l'l’l"’l"'l’l"""' ""."""""""’ for §$1.00.
The range of the recelving statlon {s Iimi 3 e 3

the transmitting spark. Pri complete wl&"‘f'lbf lthehstr?;lgtg 1051'
n; o ce, -4 inch coll, $9.15.
Recelving station only, $2.25. The detector used In these outfits ig Dept. D. READY MFa. CO., Rochester, N.Y.
Ithe %nlty gtuarélt:n,teed“(lletec{,{or Urli tréf mar(ll(et.mAre you ntot ln(};etrlesteq?
n a detector that will wor! 'ectly under the severest conditions
Our circulars describe it fulfw: Price, $1.00. 1000 ohm telephone re- AG EN l s EIPRTR.AITS 35c, FRAMES 15c,
celver, with a fine cord and thin diaphram, $2.75. 1 1-4 tneh coll, 9 P sheet pictures Ic, stereoscopes 25c,
5.00. 2 inch cofl, $7.75. Send stamp for eirculars. views lc. 80 days credit. Samples and Catalog Free. ¢
STERNATIONAL WIHELESS €O, DEPARTMENT K, - LIMA, OHIO Consoldated Portrait Co., 290, 110 W. Adams St., Chicugo,

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Good For $1.00

Sign and mail this coupon to Magic Foot
Draft Co., Dept. 440 F, Jackson, Mich.

By return mait you'll get a $1 pair of Magic
Drafts To Try Free, as explained below.

IF YOU HAVE

RHEUMATISM

write your name and address plainly on the above
coupon and mail to us. Return post will bring

ou, prepaid, a regular $1 pair of Magic Foot

rafts, the great Michigan External Cure for
Rheumatism of every kind—chronic or acute—
muscular, sciatic, lumbago or gout. Then after
gou try them, if you are fully satisfied with the

enefit received. send us One Dollar. If not,
they costdyou nothing. You decide and we take
your word.

Freperick DYER, Corresponding Secretary.

Magic Foot Drafts are curing old chronic cases cf &) a-14
40 years standing. after every hing elsz had failed, as w. |
as all1he milder stages. We have the evidence to prove a.l
our claims. It must be plain
that we couldn't send the
Drafts out everywhere as we do
on approvalif they didn’t cure, { |
We want gvery sufferer to try
them, so Send us your fullad-
dress on the coupon today.
Our_ valuvable illustrated Book
on Rhematism comes free with the trial Drafts. Send no
money—only the coupon.

Send for one of these
32-Page Books To-Day

€ Our Booklet No. 80 contains valuable in-
formation for every person interested in
Inter-communicating Telephones and Pri-
vate Branch Exchange Systems for use in—
HOME — OFFICE—FACTORY
BANK — HOSPITAL — HOTEL

gl

X}.‘

“QUALITY APPARATUS”

J We make the greatest variety of Tele-
phones for any kind of service and Switch-
boards for any size system. Consult us re-
garding any telephone requirements.

Ask for Booklet No. 80—Second Edition

Sent free upon ap plication to erther ofgce.

TYPEWRITERS

oAll Makes, $10 Up. CASH OR TIME.
Rented Anywhere—Rental Applied.
SENT ON IRIAL—FREE.

| ¥ Tell us what you want and what you expect
" ' 4 to pay and we will ship you one for trial and
examination. All fully guaranteed.

Economy Typewriter Exchange, 74 \ashington st.,

STROMBERG-CARLSON
TELEPHONE MFG. CD.
ROCHESTER, N. Y.

CHICAGO, ILL. KANSAS CITY, MO.

~ There are over 1,100,000 'S-C"’ Telephones in use

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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The “I-Comfort” System

is an efficlent praotical method of

INDIRECT lLLUMINATION

For Residences, Halls, Offices,
Assembly Rooms, Etc.

THE LONG LOOKED FOR COM=
FORTABLE METHOD.

This System is the greatest modern advance- |
ment marking an epoch in interior illumina- |
tion. Endorsed and recommended by leading
oculists and medical authorities.

*! ASOFT, EVEN LIGHT ALL OVER
THE ROOM—NO SHADOWS.
The lamps are concealed by specially designed
» + | inverted reflectors, set in neat brass receptacles,
so that the brilliant lights are out of line of

vision.

One 60-Wartt
Tungsten Lamp

is ample for the room illustrated here. The
current consumption is no greater than for the
direct lighting systems formerly used, and is
oftentimes much 1.ss.

New Catalog contains full information, prices
and details.

Room 12x14 feet, beautifully illuminated P A F
with a one-unit fixture containing one 60 SGENTSHBELTEDRLCRE

tt T ten I o
Shout, cqual 1o one 16¢ v, carvon - Natiomal X-Ray Reflector Co.
ment lamp. i

WRITE — OR CALL — TODAY 247 E. Jackson Boulevard....Chicago, Ill.

E 401 Wired Complete.

We have the most complete line of Alternating and Direct Motors ever
manufactured for Laboratory or Mechanical Use.
Alternating—100 to 110 Volt, 60 Cycle Direct—100 to 110 Volts
Work on Either Current,

All our goods are guaranteed to be high grade, durable and efficient for
commercial use.

Write at once for price list and catalogue P of our complete line.

Shaft )
1/40- 8 3/4’ diameter Tool Steel Armature.
1/20-10 7/8'’ diameter Shaft.
1/10-=15 7 /8"’ diameter Commutators 3 /8 watt, 3/8’/ diameter.
Journal Bronz Self Oiling.

Birtman, English, Edwards Co.

92 East Lake Street, Chicago

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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The WORLD Is YOURS For §3.0(

TECHNICAL WORLD MAGAZlNE}BOTﬂ FOR

=% $3.00

NEW PEERLESS 12-INCH GLOBE

The regular price of THE TECHNICAL WORLD MAGAZINE is $1.50 a year,
but it's worth far more.  You could not duplicate the Peerless Globe for $6.00. We
have, however, purchased many thousands in order to bring this great bargain appor-
tunity within the reach of our patrons and friends.

New Peerless 12-inch Globe

—the latest globe on the market, lithographed
in ten permanent oil colors. The stand
which is made of oak, weathered finish, is
more up-to-date and far superior to the old-
style iron base. The ball, or globe proper,
is finished with high-grade varnish ard 1s,
therefore, impervious to water. It can be
kept bright by an occasional wiping with
a damp cloth.

TIME DISC—By means of a time disc at
the north pole, time at any point in the world
may be instantly approximated by noting the
time at the point where observation is made.

ISOTHERMAL LINES—The iscther-
mal lines are represented by red and blue
lines for January and July and at various in-
tervals the mean temperature for three months
is noted.

The ANALEMMA— Just west of Mex-
ico is the Analemma representing a figure
eight. This is divided into months anc
the months, in turn, into days, and
shows just where the direct rays 7" Pop. |
of the sun strike the earth for Elect.
every day in the p

ORDER
year. / BLANK
Technical

World Magazine
Chicago, U. S. A.
For the $310 enclos-
ed please send me The
Technical World Magazine
for one year, and thz 12.inch
Peerless Globe, as adve-tised.

Heighth 20
Inches.

NOTE. The globe weighs eight pounds when packed
ready for shipment. The subscriber must pay the
freight or express charges when delivery is made.

Technical World Magazine
Chicago, U. S. A.

Name: a- - 2ue -5 prad - Fatmope.
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DEAF PEOPLE NOW
HEAR WHISPERS

Listening Machines Invented
by a Kentuckian.

Invisible, When Worn, but Act
Like Eye-Glasses.

Ever see a palr of Listening Machines ?

They make the Deaf hear distinctly.

They are s0 soft in the ears one can’t tell they are wear-
ing them.

And, no one else can tell, either, because they are out of
sight when worn. Wilson’s Ear Drums are to weak hear-
ing what spectacles are to weak sight. Because, they are
sound-magnifiers, just as glasses are sight-magnifiers.

They rest the Ear Nerves by taking the strain off them—
the strain of trying to hear dim sounds. They can be put
into the ears, or taken out, in a minute, just as comfortably
as spectacles can be put on and off.

And, they can be worn for weeks at
a time, because they are ventilated,
and so soft in the ear holes they are not
felt even when the head rests on the
pilow. They also protect any raw
inner parts of the ear from wind, cold
or dust, or sudden and piercing sounds.

. x %

These little telephones make
it easy for a Deaf person to
hear weak sounds as spec-
tacles make it easy to
read fine print. And, the
longer one wears them
the better his hearing
grows, because they rest
up, and strengthen, the
ear nerves. To rest a
weak ear from straining %
is like resting a strained wrist from .
working. 5

Wilson’s Ear Drums rest the Ear
Nerves by making the sounds louder, 96
so it is easy to understand without
trying and straining. They make deaf
people cheerful and comfortable,because such
people can talk with their friends without the
friends having to shout back at them. They
can hear without straining. It is the straining
that puts such a queer, anxious look on the face of a deaf
person. * % %

Wilson's Ear Drums make all the sound strike hard on
the center of the human ear drum, instead of spreading it
weakly all over the surface. It thus makes the center of the
human ear drum vibrate ten times as much as if the same
sound struck the whole drum head. Itis this vibration of
the ear drum that carries the sound to the hearing Nerves,
When we make thedrum vibiate tentimes as much,we make
the sound ten times as loud and ten times as easy to under-
stand. This is why people who had not in years heard a
clock strike can now hear that same clock tick anywhere in
the room, while wearing Wilson’s Ear Drums.

Deafness, from any cause, earache, buzzing noises in the
head, raw and running ears, broken ear drums, and other
ear troubles, are relieved and cured (even after ear doctors
have given up the cases) by the use of these comfortable
little ear-resters and sound magnifiers.

A sensible book, about Deafness, tells how they are
made, and has printed in it letters from hundreds of people
who are using them. Clergymen, Lawyers, Physicians,
Telegraph Operators, Trainmen, Workers in Boiler Shops
and Foundries—four hundred people of all ranks who were
Deatf, tell their experience in this free book. They tell how
their hearing was brought back to them almost instantly,
by the proper use of Wilson’s Ear Drums. Some of these
very people may live near you, and be well known to you.
What they have to say is mighty strong proof.

This book has been the means of making 326,000 Deaf
people hear again. It will be mailed free to you if you
merely write a post card for it today. Don’t put off getting
back your hearing. Write now, while you think of it. Get
the free book of proof. Write for it today to the Wilson Ear
Drum Co., 386 Todd Building, Louisville, Ky.

Perfect Health Without
Medicine, Scien-
tific Discovery

OXYDONOR

Destined to Revolutionize
the Art of Healing.

Its record of cures is so aston-
ishing as to be almost unbeliev-
able. It has cured the most ob-
stinate ailments and weaknesses.
The nature of the disease makes
no difference. No matter how
severe your affliction, no matter
how long standing, no matter
how many other treatments you may have
tried, you have no right to believe your case
hopeless before you havetried OXYDONOR,
a self home treatment, without drugs. Most
convincing proofs in our descriptive booklet,
sent free to all. ’

. DR. H. SANCHE CO.

67 Wabash Ave., Room 266. CHICAGO, ILL.

3

A Battery Bargain

A 6 Voit, 60 Ampere Storage Battery

GUARANTEED 1 YEAR

$9.75

/

7 7 4 7, O

7,

& %/;// /////7/ Selling regularly
///,,;’ P at $22.50

174711 4

//,/# /)5. BREAKSTONE

900 Fisher Building
CHICAGO, ILL.

Y
W

Motor Watch Cha;n

enuine Electric Motor, inclosed
multipolar type. Runs 2000 revolu-
tions per minute, Highly pol-
\ished and plated. A powerful
“ et Battery ™ with every

P outhit. Postpaid, $1.00.

DESPATCH MFG. CO.
112 N. 1st St., Minneapolis, Minn.

Ayes All Steel Vises

n ) Wood Workers Vise, Durable,
5 , A Handy. Simple and Cheap.

S’  Price $2.50 weighs 15 Ibs., fully

4 guaranteed, returnable if not

pleased.

AYES & COM PANY,
S99 Ellen St., Ohicagc.
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My bonk: HOW
TO REMEMBER,
sent free to read-
ers. It opens the
doors of wealth
and achievement
with tke master
key that fits all
locks.

¢ You are no greater intellectually than your memory ”’

There i8 nothing difficuls about my method. You can study anywhere, at any time,
in spare moments. I have taught more than 40,000 people how to remember. My
method teaches you how to remember things you have seen, read and been told about,
increases business capacity, income, social standing — also how to remember facas, names,
business details, studies — develops will, concentration, personality, self-confidence, conversation,
public spea.kmg, writing, ete.. Write today for free copy of my interesting book—*‘How To

3 Remember’’ —and seo how simple my memory training really is. Address
DlCKSON MEMORY SCHOOL, 929 Auditorium Building, Chicago

RS s LT LRSI T A Y T

HYLO-ECONOMICAL B

There is a little filament in each lamp in addition to the
regular one. It gives one-sixteenth the light and con-
sumes one-sixteenth the current.

You can use the little filament by pulling the cord
or slightly turning the bulb.

Universally used in Sleeping Rooms, Bath Rooms and
Hallways, the light is soft and the cost almost nothing
when small filament is used—lasts indefinitely.

Full illumination 1s obtained instantly when desired.

THE ECONOMICAL ELECTRIC LAMP CO.,

25 West Broadway, NEW YORK, N. Y.

Works
By
Sllgmly

Works
By
Pulling
The
Cord

- R 7 N Y T e I Y R T il

Popular Electrical Books in Simple Language

"“A B Cof WIRELESS TELEGRAPHY

Lights EDWARD TEEVERT.

The Baby
Torch

: One of the best beginner’s books on Wireless, Not theory

with a match. | gut rw%g:%hant% pracﬂc&é%t{m besrt, alind Be‘%dws lsome lspt::nce

R - - evo e theory and history of wireless, there Is an inter-
Size of Tank, B[S_RNS 3‘:}10“: air lig‘]es esting ehapter on Hertzian wnve}slznnilng. with drawings and
3 x 2 inches € gr €s Intense Dlue directions for making the apparatus; descriptiorsof wireless
c flame. Thesmallest, most at.\mons earner and later types, and descriptions o° vnrlous ss;)s(;

compact and efficient

STORAGE BATIERIES, o

For Electricians, Wiremen |
and Automobile Users. Anew Book describing the conswucuoﬁ aEd w'Xé‘ I;?lonch{pul
e ok o beacienes o ey putapioe L )
H0 ol apaiteics  expiine sxar i ity g
H. W. HARROLD For others get our boo’ I'sts. ’
Valparaiso, Ind. E. BUBIER PUBLISHING CO., Lynn, Mass.

GROW MUSHROOMS |Free rFree FREE

FOR BiG AND QUICK PROFITS My Latest Catalogue of Self-Educational Books.

Ten years experience enables me to give Operators’ Wireless Telegraph and Telephone
practical instructions that will add $5to Hand Book....................... ..... $1.00
§ $60 per week to your income without in- Practical Armature and Magnet Winding. ... 1.50
¥ terfering with regular occupation. For The Automobile Hand Book ... . ............ 1.50
full particulars and free book, address ron N n i

JACKSON MUSHROOM FARM .
3213 N. Western Ave., Chicago, il. ’ GEORGE C. HARRIS, 44 N, Curtls £¢t., Chicago

For our Mutual Advantage mention Popular Electricity when writing to Advertlsers.
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JUST A LITTLEBETTER THAN || |RING WITHOUT BATTERIES
THE BEST - IR W

Save time, patience and money. No unnecessary |
heat. Always ready when wanted. Safe and
sure. We guarantee the Mesco Iron for one year,
against mechanical or electrical defects.

100 TO 120 VOLTS:"

The Rollinson Bell Ringer

31b. 200 watts .. $3.50

61b. 400 watts ... ... ........... 4.75 will operate buzzers, door bells, hotel calls, elevator calls,
200 TO 240 WATTS: automatic gas lighters, etc., from an ordinary 110-volt

31b. 200 watts ... . ... ...$3.50 lighting circuit, without the use of batteries. .
6 1b. 400 watts ... . .. ¢ - . 475 The bell ringer is made in three sizes, all three taking
100dtg 1302;'o]t]s from the lin]e afnd charllging 1}:l t% 61113-'19
i and 8-16-24 volts respectively for supplying the bell cir-
Manha“an EleClrlcal Squly Co‘ cuit. Using altema%ing current, the device may be said

188 FirTu AVE., - CHICAGO to operate without cost for current.

17 Pasr Prace, Nuw Yors MOHAWK ELECTRIC CO., Albany, N. Y.

20% DOWN —10% PER MONTH
Why wait for your Diamond until you have saved the price> Why not-have the use
and pleasure of same immediately and pay for. it by the Lyon Method ? ‘Lyon’s prices

are fully 20% lower than any others. Lyon's Diamgnds “are ‘guaranteed  perfect -blue-
white, imported in the rough, cut and polished here to save import duties and middle-
men's profits. A written guarantee accompanies each Diamond.  You. have the option
for exchange at any time at-full purchase price. All goods sent prepaid for inspection.

Send now—today—for our Catalogue No. 2, splendidly illustrated.  Established ] 843.

o 71°73 NASSAU ST-
NEW YORK

Make More Money

Increase your personal earnings or those of your business by
learning the modern method of business promotion. If you are
handicapped by the smallsalary of a narrow, crowded line of
work, prepare for one of the varied well-paid_positions in the
great profession of advertising. 1f you are a business man and
want to increase the volume and profits of your business

Learn Advertising

We provide expert, practical instruction in writing, plnunindg
and managing retall, mail-order, trade-paper or ask-the-dealer a
vertising, agency work and soliciting. To prove the super-
lority of our {nstruction we offer the mail course on

30 DAYS FREE TRIAL
or an evening FREE in New York. Write for particulars.
National advertisers should ask for Business Analysis
Blank for planning campaigns.
GEORGE FRANK LORD. INnc., 333B 4TH AVE., NEW YORK

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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is made of the very best steel wire
and in the very best and strongest
manner. Every brush is guaran-
teed, so that if it is not just what
we represent, you lose nothing.

L i WRITE FOR CATALOG

Pilley Packing & Flue Brush Mfg. Co., 6125. 3d 5t., 5t. Louis, Mo.

Instructions in Wireless Telegraphy

SEND 25c for the best wireless instruction book ever published. Tells you how to construct
your own spark coils, relays, coherers and tapping keys, etc. Non-technical; everyboCy can
understand it. Complete instructions.

We also manufacture and deal in all kinds of electrical apparatus at low prices, and are the
only mantifacturers of the famous Joerin Third Relay, with which many marvelous experi-
ments can be performed. Send 5 cents in stamps for catalogue.

ELECTRICAL EXPERIMENTERS 8S8UPPLY COMFANY

‘Successors to Joerin Electric Noveity Co. Room 500, 622 Wells Street, chic'ago, Iil.
=g A SURE GRIP

Pierce Expansiton bolts never slip.
They wholZi like grim death in

Especially adapted
masonry, marble, tile or slate.

. to electrical work
. . Installed or removed

N s Pierce Specialty Co.
Elkhart, Ind.

' ' Means the eliminaticn of

; faults in your Product by

“~ '“Shrewd manufacturers do not jeopardize ‘their trade by shipping half-de-
veloped goods. Careful purchasers buy subject to specifications and tests.

] - "We are the miedium for satisfactory dealings. We make all manner of elec-
trical and photometrical tests and furnish you with exact and dependable data.

 Electrical Testing Laboratories
18COth St. and East End Ave,, NEW YORK, MN. Y.

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




The Swedish-Electric vibrator is
a gymnasium, a physician, a
beauty builder, and a youth
restorer, all 1n one.

I'T getsright down to the centers of stimulation—it reaches
the nerve bases—spurs the circulation out of slugglshness—
hardens the muscles quicker than pulleys and dumb-bells
—soothes tired limbs better than hand massage—brings the

blood into the skin—*lls out the ““sunken-in’’ spots in the face and the arms and neck
—turns flabby, drooping furrows of fat into firm, healthy, beautiful flesh. It draws the
blood into the scalp and loosens the scruff and dandruff—replaces the deadened skin
with healthy tissue in which the kairs take a firmer hold and get sufficient nutrition
from their cells to thicken and endure. If you have a headache, a few touches of the
vibrator will stop it—if you are a rheumatic, it will instantly relieve the fwinges and
soothe the effected parts eventually effecting a gradual but permanent cure. Throw away
drugs for constipation—the vibraior will reach the seat of the trouble and.un-clog
the bowels within fwo minutes. If you can't sleep, the vibrator will touch the morphic
nerves and accomplish more than a narcotic without making a possible victim of the
drug habit. It takes a book of many pages to tell all the wonderful things that the
wibrator can and does do.—-It will bring back your youth if you are 0ld and keep you
young if you are youthful—it will give worn women the color and vitality of a moun-
tain girl. It will recharge a fagged business man into an alert, eager, tireless, engine
with the power to think twice as clearly and to do twice as much.

The Swedish Electrical Vibrator used ten minutes each day will prolong your life by
at least twenty years. You'll ward off enough illness to make it the biggest economy
that you have ever effected. Send for FREE book today and you'll order the vibra-
tor the next day. When writing be sure to state whether you have Electric current in
your home or office.

The Swedish Electric Vibrator Co.

604-620 Farragut Ave.,
CHICAGO, ILL. ,

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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The
Best
Battery
Vibrators
on Earth

$15.00 VIBRATOR ) A

is contained in same kind of case as $12.50 VIBRATOR

SLesliousit Case, Applicators and Batteries.

The Best
Electric Light Current Motor
Vibrator on Earth

$25.00 ELECTRIC LIGHT CURRENT [ax
MOTOR VIBRATOR Case containing the $25.00 Electric
D.C.or A.C, 110 or 120 Volts. Light Current Vibrator.

Swedish-Electric Vibrator Co., ‘*“cicacorie

For our Mutual Advantage mention Popular Electrigity when writing to Advertisers.
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BeASlesan A

Traveling Salesmen arethe
best paid men in the com-
mercial world, earning from
$1,000 to $10.000 a year. We
will teach you to be one, by
mail, in eight weeks and
through our Free Employ-
ment Bureau assist you to
secure a position with a reliable
firm. No experience required.
Hundreds of calls for our grad-
uates. If you want to increase
your earnings and enter the
mostindependent and best paid
Erofession in the world, our
ree Book ““A Knight of
the Grip”'|will show you how.
Write nearest office for it today. «
Dept. 158 Nat’I Salesman’s Tralning Assn,
New York, Chicago, Kansas City,
Minneapoljs, San Francisco.

' MOST DE- MODERATE
o LIGHTFUL COST

BR . INCOLN SQUARE) AND 63D BT,
FLASH LIKE GENUINE  §roatey (g e pioy

Day or night. You can own a diamond

DATION AT

equal In brilliancy to-any genuine stone All surface cars pass or transfer to door

at ox;e—rtolflllrg?th tde‘(l:.ogt;hdG . Subway and “I,” stations, one minute
aroda Diamonds o! of ngs

stand acid test and expert examination. ALL .MODERN !MPROVEMENTS

We guarantee them, See them first; Rooms, with detached bath, - - $1.50 per day up

then pay. Catalogue Free, Patent Rin Rooms, with plivate bath . 2200 ¢ e

Measure Includ for FIVE two-cen LI . u . g e e

Stamps. o BARODA CO. Suites, with private bath, .- - . 3.50

Dept. 40, 230 N. State Strect, Chicag ) W. JOHNSON QUINN, Proprietor,

Do You Lose Power?

We are experts in answering that question. That is our business.
Write us your troubles. Ten chances to one we can be of service.
CATALOGUE A17
WE ARE EXTENSIVE MANUFACTURERS OF

Pulleys, Shafting, Hangers, Gears, Friction Clutches,
Sprocket Wheels, Bearings, Belting
and Mill Supplies.

Our Patent Leather Faced Pulleys are what you need for Motors and Generators.

W. A. JONES FOUNDRY @ MACHINE CO., 148 West North Ave., Chicago

. We will ship you a
on approval, freight

propaid to any place in the United States without a cent deposit 1n advance, and allow
tendays free trial from the day you receive it. If it does not suit youin every way and
is not all or more than we claim for itand a better bicycle than you can get anywhere else °
regardless of price, or if for any reason whatever you do not wish to keepit, ship it back
to us at our expense for freight and you will no¢ ¢ out one cent.
Low FAGTOHY PRIGES We sell the highest grade bicigles direct from factory
to rider at lower prices than any other house. We
save you $io to $25 middlemen’s profit on every blcycle-Tlnxhest_ de models with
Puncture-Proof tires, Imported Roller chains, pedals, etc., at prices no higher than cheap mail
=23 order bicycles; also reliable medium grade models at unheard of low prices,
nlDEn AGE"TS WA"TED in each town and district to ride and exhibit a sample
1909 Ranier Bicycle furnished by us. You will be
astonished at the wonderfully low prices and the liberal propositions and special offers we will
give on the first 1909 sample going to ypur town. Write at once for our special offer. -
DO NOT BUY abicycle ora pair of tires from anyone at any price untif you receive our catalogue
and learn our low prices and liberal terms. BICYCLE DEALERS: you can sell our bicycles undeg -+ H
P¥aes, your own name plate at double our ptités. Orders filled the day received.
W\ SECOND HAND BICYCLES—a limited number taken in trade by our Chicago retall stoges will
M be closed out atonce, at $3-to $8 iealch.th.-lscript{ve ba;i‘ain] list mailed’ free. q q
single wheels, inner tubes, lamps, cyclometers, parts, repairs an
TIRES; GOASTER BRAKES; evegything in the bicycle line at half the asual ‘?rices.
DO NOT WAIT but write today for our Large Catalog b ifully il d and i a great fund of inter-
esting matter and useful information. It only costs a postal to get everything. rite it now.

MEAD CYCLE COMPANY, Dept. p.251 CHICAGO, ILL>

For our Mutual Advantage mentlon Popular Electricity when writing to Advertisers.
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Sweep With Electricity With This
Little Machine on Free Trial

run it over the carpet.
is sucked back into the dirt bag.

There are attachments for cleaning curtains, portieres and pictures,
without removing them from the walls. Nothing need be disturbed.
Anyone can operate it. You can do all your spring house-cleaning with
this little machine without taking up your carpets and rugs.

This machine is substantially made—will last a lifetime. Repairs
and adjustments are never necessary.

Try this machine on trial. It will cost you nothing. We pay all ex-
gress charges. If, after you have used the Hoover Electric Suction

weeper for a fair trial, you are not satisfied that it is worth the price we
ask, return it to us at once at our expense.

Orders for machines to be sent on trial will be filled in the orcer re-
_ceived. Do not delay. Write today for full information about thefr free
trial plan and booklet, *“Modern Sweeping by Electricity.”

Electric Suction Sweeper Co., Dept. 15, New Berlin, O.

THIS LITTLE MACHINE will take up all the dust and dirt from ca-pets,
furniture and portieres more perfectly than any of the big vacuum
cleaners, for the work of which you pay $35to $50. Wesendit onfreetrial.

At a cost of less than one cent, you can thoroughly clean any room.
Simply attach the wire to an electric light socket, turn on the currert and
A rapidly revolving brush loosens the dust, which

« THE...

Positive Electric Vacuum Cleaner

is the Acme of perfection vacuum
cleaning appliances. The exploitation
at this time is after the firm decision
on the part of the manufacturers that
they have overcome the defects and
eliminated the faults of electrically
applied vacuum cleaners that are now
on the market.

The ambition of the manufac-
turer has been realized in offering to-
day a vacuum cleaner that will per-
form the functions that vacuum
cleaners were intended for, that is
to clean more thoroughly and with
less labor on the part of the operator
than any method that has been em-
ployed in the past. Every perform-
ance of the machine has resulted
in a sale.

ELECTRIC CLEANER CO.

Monadnock Block 3 CHICAGO, ILL.

Murdock’s Circuit Detector

- Don’t Use a
Magneto For
Testing. Use
| Our Detector.

APP. FOR

Neat and compact
—can be carried
in pocket.

Invaluable for
| Testing—Enclosed
Fuses—Bell and
M Light Wiring—
Lamps, Motors
and Dynamos—
Switchboards and Instruments—Instclated
Wire and Cables, and Conductive Material.

SPECIAL OFFER

On receipt of $2.50 and mentioning this
paper, we will send prepaid to any part of
the U. S. or Canada one of these Detectors
complete with cord and battery, $2.50.

MANUFACTURED ONLY BY

WM. J. MURDOCK & CO.

CHELSEA, MASS.

For our Mutuai Advantage mention Popular Electricity when writing to Advertisers.
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HELP-A-PHONE

How often do you have important conversa-
tions over your phone?

How often have you failed to hear distinctly?

The Help-a-Phone is just what you need
where the noise of the typewriter, the buzz of
conversation or the rattle of machinery inter-
feres with the accurate and satisfactory hearing
of messages.

Makes telephoning possible under any con-
dition. Makes whispered conversations possible
on local lincs. :

Offices, homes and shops where it has beenin
use report that it is invaluable. Money cheer-
fully refunded if you are not satisfied. State
in ordering whether itis to fit a Bell or other
instrument. Sent on receipt of price $3.50.

If you are not interesied as a telephone user send to us for a few facts and figures on the Help-a-Phone as an agency
proposition. We have men and women who are coining money.

Western Help-a-Phone Company, 568 5th Ave., Chicago, III.

CHAS. E. GREGORY, Pres.

ELECTRICIAN @ MECHANIC

is a magazine which will help you. Itisa practical monthly for every one who wants to learn
about electricity, or who uses tools. Its articles tell you how to make dynamos, engines, wire-
less telegraph apparatus, furniture, models, etc. Itisthe only magazine of its kind in the world,

EDITORS

FRANK ROY FRAPRIE, M.Sc.Chem. Prof. A. E. WATSON, E.E., Ph.D,
M. O. SAMPSON

REGULAR FEATURES

Electricity. Practical and simple articles on electrical science, new applicafions and his-
tory, all illustrated. How to make dynamos, motors, batteries, all kinds of electrical appa-
ratus. How to wire for bells and electric lights, install telephones, etc.

Mechanical Articles. How to use lathes and machine tools. How to use tools of all kinds,
Forging, metal working, soldering, brazing, plating, etc. How to build gas engines, steam
engines and other machines. Allabout gas engines and flying machines. Illustrated articles
on everything new in mechanical progress.

Woodworking and Manual Training. How to build mission furniture. Wood finishing,
staining, polishing, etc. Woodwork joints and cabinet making. How to make usetul and
handy articles of wood. Mechanical drawing, etc.

Wireless Telegraphy and Teleghony. Fullinformation of all that is new in wireless. Any
one can build a wireless station from our descriptions. Our Wireless Club has nearly a thou-
sand members in America and even beyond the seas.

All articles written in simple language for everybody to read. $1.00 a year. Three months’ trial, 20c.
SPECIAL THIRTY DAY OFFER

For Thirgy Days Only, or until our stock of back numbers is exhausted, we offer twelve
back numbers and a full year’s subscription for $1.35. Money orders only; nostampsaccepted.

1140 Beacon Building

Sampson Publishing Company, "% 38813 B4dls

For aur Mutya! Advantage mgnilon Popular Electricity when writing to Advertisers.
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OUT THIS MONTH

ILLUMINATION has made its appearance. [t is tull of
good things for every man connected in any way with the
lighting industry. Following is a partial contents of the
March Number, and the men who have made it.

E. G. COWDERY, General Manager of the Peoples Gas Light & Coke Company,
Chicago, writes on “Gas as an Illuminant.”

WALDON FAWCETT, tells for the first time in an illustrated story of a newly
discovered means of lighting being experimented with by the government.
LEM F. PARTON, who has made an extensive tour of South America, foints
advantages in this country for the erection of electric light plants and tells of

markets for supplies in a very interesting article.

FRANK C. PERKINS tells of the progress of illumination in European countries
and shows what is being done in installing modern lighting systems abroad.
This article is fully illustrated and is of especial interest to electrical engineers.

A. CRESSEY MORRISON takes up the subject of acetylene and treats it from
the standpoint of a man who has made it a study for years and who is an
accepted authority on the subject.

These are only a FEW of the many interesting and valuable features of
this magazine, and a special offer was made to readers of Popular Electricity
last month which is repeated this month, as many wrote in asking the privi-
lege of taking advantage of it after the March issue was out.

To those who will fill out the coupon on this page and mail it in, the pub=
lishers will give a three years’ subscription for $1.00. Single copies are 10c
each, and this offer permits readers of this magazine ‘to subscribe for it at a
price so low that by sending in one dollar now thirty=six copies will-be sent
during the next three years for what it would cost to buy it over the news-stand
for less than a third that time. The publishers do not want news=stand sales,
theywantactualsubscribersand forthatreason thespecial offer is being made.

Fill out the coupon now while you think of it. Mail it to us imme-

?

diately. 1f you do not care to enclose your dollar with the blank, send P.E.
in the coupon properly filled out anyhow, and we will mail you a N.:l’i‘lil(J)Ml\Il-

bill for the amount which you may pay when you receive the Chicago
first number, but to save lime and annoyance at both ends, enclose

the dollar right away.

Please send me
vour magazine to
the address helow for
three years, for which
I agree to pay you $1.

Illumination Publishing Company

324 Dearborn Street, °* ? . e
CHICAGO, U.S. A, = -

o ]
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A Complete Wireless Qutfit, $12.25

You will be astonished at the remark-
able results to be obtained with it.

We are World’s Leaders in Electrical
Supplies. Everything for boy or student
at cut prices.

Send 4 cents for catalogues and sample burning wire,

B. M. MEYERS ELECTRICAL HOUSE, Evansville, Wis.

E absolutely guarantee to teach shorthand complete in thirty days. You can learn in spare time in your own

V‘/ home, no matter where you live. No need to spend months’as with old systems. Boyd’s Syllabic System is
different in principle from all other systems. The first radical improvement in shorthand since 1839. 1t is easy

to learn—easy to write-—easy to read. Simple. Practical. Speedy. Sure. No ruled lines—no positions—no shading,
as in other systems. No long list of word signs to confuse. Only nine characters to learn and you have the entire
English language at your absolute command. The best system for stenographers, private secretaries, newspaper
reporters. Lawyers, ministers, teachers, physicians, literary folk and business men may now learn shorthand for their
own use, Thousands of business and professional men and women find their shorthand a great advantage. The Boyd
System is the only system suited to home study. Our graduates hold lucrative, high-grade positions everywhere.
Send today for free booklets, testimonials, guarantee offer, and full description of this new Syllabic shorthand system.

Address CHICAGO CORRESPONDENCE SCHOOLS, 966 Chicago Opera House Bik., Chicago, lil,

HOTEL CUMBERLAND

NEW YORK
S. W. Cor. Broadway at 54th Street

Near 50th St. Subway and 53d St. Elevated
and accessible to al surface lines.
Ideal Location Near Theatres, Shops and
Central Park.

DRY STORAGE %
BATTERY

] New and Fireproof
>

Strictly First-Class Rates Reasonable

This is not a toy but is a practical portable lantern All Hardwood Fioors and Oriental Rugs
designed in_resF_onse to an increasing demand for a
safe powerful light where the use of gasoline oil or
a candle is dangerous. TRANSIENT RATES:
. The bal.(ttery is so made that it can bx‘aicanﬁed in the
ip pocket without inconvenience and will give an s
excepﬁxona]ly clear, white light {from 12 to 15 hours on $2.50 with bath and up.
one charge.

Recharging can be done at small cost and the bat- : ’
terics will last for many months if properly cared for. Ten Minutes’ Walk to Twenty Thealreév

Write for further information.

Price $5.00 Send for Booklet
VESTA ACCUMULATOR CO. Harry P. Stimson R. J. Bingham
1338 Michigan Ave., Chicago, IlI. Formerly with Hotel Imperial ~ Formerly with-Hotel Woodward

For our Mutual Advantage mentlon Popular Electriclty when writing td Advertisers.
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Vibrate Your Body
“ And Make it Well

You have no right to be sick.

Pain, suffering and disease are unnatural,

they are wrong. Itisyour duty to be well
Don’t try to stand pain—CURE IT. No matter
what dils you—even if others have told you that your case was
incurable—DON’T GIVE UP HOPE. Thegreat natural forces,
Vibration and Electricity, are curing more people today than all
the drugs and doctors in the world put together.

THE WHITE CROSS ELECTRIC VIBRATOR

combines Dorh of {hesergreat naiural curative agents. It gives you your choice of

Vibration, Faradic and Galvanic Electricity, either separately or in Cnﬂ;ﬁi‘%’?{:ﬂ;g’uble
combmnnon just as you wish. 1t relieves pain instanrly, and its §
cures are permanent.

The White Cross Electric Vibrator cures the causeof dis-
ease. It sends the rich, red blood leaping and coursing through
your veins and arteries straight to where the disease be-
gins. 1t tones up yonr nerves and muscles and every vital
organ. It makes you fairly tingle with the joy of living.

Don'’t neglect the FIRST symptoms. 1t you fecl

“iun down,”” ‘‘out of condition,’’ if you just feel ‘‘out of HIE
sorts’” genmerally, something is wrong. The most seri-§ = -
ous diseases creep upon you unawares. 1he White oy
Cross Electric Vibrator fills your body so full of vigor- Combined Electric Batl aud
:m robust health that pain and disease cannot find a Vibratory Treatment.

oothold.

FREE BOOK «~,

“Health and Beauty”

SEND TODAY for the maguificent free book, ‘‘Health
and Beauty.”” This valuable work tells you all about the hu-
man body in health and disease in terms so plain, so clear,
ikat anyone can understand. 1t tells you how you can ger
well and keep well, no matter cohat your.trouble is. This
book wus not written for surgeons and physicians, bnt for
yon. Every page, every line, is thrillingly interesting.

Besides, this book tells you all about the wonderful White Making the Halr Beausiful
Cross Electric Vibrator—what it has done for thousands with Vibration.
of others and what it will do for you. It tells you about
t!c very special offers which we aré makiog, for justa
‘o - short time, on this wonder-working instrument, and how
VIBRATION FOR THE RACKING you can eet a White Cross Electric Vibrator on a genuine

BACKACHE OF WOMEN free trial. Your name and address brings this intensely interest-
ing book by return mail. Sign the coupon and mail it to us at once.

. e ‘1"&

3

CURES THESE DISEASES

wwemes | Vjbrating Chair Free

Headache Nervous Debility

Catarrh Bright's Disease Wiith the Whire Cross Electric Vibrator, you can transform any
Insomnia Heart Trouble ordinary household chair into a Vibrating Chalr, equal in cvery
Toothache Deafness respect to those used in the big hospitals and sanitariums. You can
Indigestion Stomach Trouble give yourself the same treatments, including the famous Swedish
Rheumatism Scalp Disease Movement trestments, that specialists and sanitariams charge $2.00 to
Neuralgia Constipution 21100 npiece for. This is only one of the many marvelous thirngs that
Earache) Lumbago ean be doue with the White Cross Electric Vibrator exclusively.

All these and dozens of other ehronic

and acote diseases instantly relieved

aug rl!;rmnnent]y cured by Vibration en 0u 0“ 0 a

an cctricity. Get our wonderful

free book, ‘‘Health and Beauty.’ LINDSTROM,
THEN you will know. F F J SMmiT4 Cco.,

& 2531aScile St,,
‘00 Dept. 1984 3HICAGO

Without obligations
on me, pleass send

DON’'T DELAY A MINUTE. Whether youare
sick or well, you should send for this book anyway. L bo(‘;ic:'ﬂg:let‘l‘:“;:i Big‘l"’_'
You cannot tell when you may need it and need it & 1y, on treatment of dis-

badly., When you do there will by no time to send
for it. Learn foday what vibration will do for you
—for all your loved ones. Learn all about its won-
derfol hesalth-giving powers. Learn how you can
save nll doctor bills and cure yourself right at home
without expense.

SEND NO MONEY, just your name aud addrese on
the coupon. But wrire roday.

é
LINDSTROM, SMITH CO. aév AdAress ..i.ceeecieniiiianne

253 LaSalle Street )
Dept 1154 CHICAGO f

ease by Vibratlan and
Electricity. Also free trial
offer.

For our Mutual Advantage mentlon Popular Electricity when writing to Advertisers.
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| WANT T0 TEACH YOU TELEGRAPHY——

either through my private correspondencs course at your home or at my residence school. Telegra-
phy offers more opportunities for steady, profitable, fascinating employment and advancement to
the highest salaried positions than almost any other occupation. There is a good demand today
for competent telegraphers, and now is the time to learn telegraphy .

MY AUTOMATIC SELF-TEACHER will teaoh you at your home
during your spare hours. It is to telegraphy what the phonograph is to foreign language study. I

: furnish a complete set of records with each machine, a 264 page cloth bound boock ‘‘THE TELE-
QRAPH INSTR UCTOR,"” written by myself and in fact everything required to learn telegraphy at home.

MY RESIDENCE SCHOOL I8 THE LARGEST IN AMERICA, and expenses are lower than
anywhere else. Now, if you are at all interested in the study of telegraphy, let us become acquainted.

WRITE ME TODAY forcatalog containing information of both courses. |IT IS A FIELD YOU
OUGQHT TO ENTER.

G. M. DODGE, Foster Street, VALPARAISO, INDIANA

BEOE| IRVINGS WIZARD FIFE [ppoE
Best Fipe on Barth The Best for the Office B bo o

Represents the first novel and valuable idea in pipe construction in years. To fill, turn pipe upside down and swing
briar bowl out from rubber stem. Light the tobacco, closc pipe and invert it. You can then smoke in clean comfort,

No Spilling of Ashes on Books, Desk or Clothes.

In case of unexpected visitors, put’plpe in your pocket—lighted—and contlnue smoking
when they leave. Cut shows complete separation of tobacco from saliva and nicotine
which are absorbed by renewable Antiseptic Wick in cartridge shell. Air feed from be=
low ensures burning all the tobacco—no waste as in ordlnary pipes.

Btyle X, straight or curved stem, 81.00, Btyle XX, stralght or curved stem, sterling sllver
mounted, In leather case, $2.0). Both lave génuine French Brlar bowlsand Best Vulcanized
Rubberstem, Klther sent postpald with 1 doz. antiseptic cartridges on receipt of price.

Wizard Patent Developing Co., Inc., Dept. 8, 128, Wast 31st Straet, New Yark, N. Y.

DEALERS
WANTED

AN INSPIRATION! -

To refit your office with
“Andrews Quality” Office Fur-
niture is a good one. Improves
your business, nerves and bank
account.

Try it!

A. H. Andrews Co.

174 Wabash Avenue, CHICAGO

PLUMBERS, BRICKLAYERS and ELECTRICIANS
EARN $5.00 A DAY AND OVIER,

We can teach you any of these trades in from 2 to 3 months

by Practical and Individual Instruction and enable you to secure a
well-paying position upon graduation. Write today for free catalog.

COYNE 253 Tenth Ave.,, NEW YORK
NATIONAL TRADE SCHOOLS 825 N. Ashland Ave., CHICAGO

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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A SHINE FOR A GENT

1£ you have a little capital and want to
estahlish yourself in a profitable, perman-
ent and substantial business, write
us at once about our

Electric Automatic

- I Shoe Polisher

iA p coin op [1

shoe cleaner and polisher. Can be
{ipstilled in stires, depots, public
1places, in fact any where. Unsurpassed
money-maker. Draws trade
» wherever installed

COST OF OPERATING, 1¢ PER
100 SHINES
Not acheap pennyslot machine,

buta practical necessity in a class
by itself.
ORGANIZFRS & AGENTS WANTED

with some capital for local operas
tion. BIG PROFITS.

ACT QUICKLY: WRITE US TO-DAY

ELECTRIC SHOE POLISHER CoO.
1314 Great Northern Buildmg, Chicago

DYNAMO - MOTOR $3.85
(A Dynamo and Motor in One)

As adynamo It wlil light 40 candle power,
operate inductlon colls; charge storage bat-
) terles; decompose water; electroplate, ete,
As a motor, wlll operate sowing machine,
Jjeweler's laihe, emery wheel, circular saw, ad-
vertising devices, and other usefu! appliances,

Send stamp for catalog. Nos. 11 and 12 of
new things electrical.

i ARROW ELECTRIC CO.
103 South Canal Street, Chicago, IlI1.

Do You Hear Well?

The Stolz Electrophone—A New, Electrical, Scientific and Prace
tical Invention for those who are Deaf or Pminllr{ af—
MAY NOW BE TESTED IN YOUR OWN HOME.

Deat or partially deaf people may now make a month’s trial of
the Stolz Electrophone at home.” This personal practical test
serves to prove that the device satisfies with ease, every require-
ment of a perfect hearing device. Wrtle for particulars at once,
before the offer i3 withdrawn, for by this personal iest plan the

nal gelection of the one compeelely salisfactory hearing aid
s made easy and [nexpensive for every one.

This new Invention, the Stoltz Electrophone (U.S. Patent No

75) renders unecessary such clumsy, unsl%hﬂy and frequent~

= ., ly harmful devices as trumpets.

7 J horns, tubes, ear drums, fans, ete,

. It Is atiny electric telephone that

fita on the ear and which, the in-

stant 1t is applied, magnifies the

sound waves in guch manner ag to

clearness of all sounds. It over-
g | comes the buzzing and roaring ear
7/ noises and, also, 50 constantly and elec-
t.rlcn.ll¥ exercises the vital parts of the
ear that, usually, the natural unalded
hea.rlna,ltseu is gradually restored.
hat Three Business Men Say:
The Elecirophone is very satisfac-
borz. Being small in sfze and great
In hearing qualities makes it prefer-
able to any I have trled and I be-
: lleve, I have tried ali of them. M.
2 ; i W. Hoyt, Wholesale Grocer, Mich-
Mrs. O, Lidecka, 238 12th Ave,, ]| {gan Ave. and River St., Chicago.
Maywood, IMi., wears an The Stolz Electrophone Co.,
Elestrophone Chicago, Ill.  Gentlemen:—I1 have
han eyegl! used your Electrophone sinee July

1908, It enables me to hear speak-
erg over 50 feet away. Without it I couid not hear thelr volces.
It has improved my natural hearing at least 50%. and has stop-

' ped the head noises which were so annoying, Refer to me at
grlll tlme.mYours truly, E. P. ROGERS, Sulte 908-159 LaSalle St.,
cago, .

I have now used your Electrophone over a year, and know
that it is a first-class, sclentific hearing device. ithout it peo-
Ple have to shout directly in my ear to make me hear. With it,

can hear dlstlncthv when spoken to in an ordinary tone. Best
of all, it has stopped my head noises, which were a terrible aggra-
vation. LEwIS W, MAY, Cashler, [00 Washington St., Chicago.

‘Write to or call (call if you can) at our Chicago offices for par-
ticulars of our personal test offer and list of other prominent
endorsers who will answer Inquiries. Physiclans cordially in-
vited to investigate aurists’ opinlons.

Stolz Electropitone Co., 1775 Stewart Bldg., 7th floor, Chicago.
Branch Offices: Philadelphia, Cincinnati, Seattle, Los Angeles,
Pittsburg,, Louisvilie, Indianapoils, Des Moines, Toronto.
Forelen Office: 82-85 Fleet St. ndon, Kng.

Only the man whois “The Master”’—
master of himself-——master of his trade
or profession, wins great success.
t’sKnowledge,not strength that gives
this mastery to man. The educated,
trained,thinking workman isin demand.
You can educate yourself—you can prepare
for advancement by using a portion of our
Great Specialized Engineering Library:

Cyclopedia of Engineering

A practical, genuine reference work on steam bollers, steam,
gas and oil engines, marine and locomotive work, mechani-
cal drawing, nent of dy and motors, electric
lighting and wiring, etc.

These six volumes contain 3,200 pages, size, 7x10 inches
and over 2,000 full page plates, drawings, dlagrams, formulas
tables, etc. Also contains a serles of practical test questions
with solutions, and is carefuily indexed for ready reference

IT COSTS NOTHING TO LOOK

Upon receipt of coupon we will send you aset of this great
Cyclopedia, by prepald express, without deposit or guarantee
of any kind. Keep the books five days, -examine them care-
fully. glve them every possible test. We want you to be the
judge—you are under no obligations.

If you decide the books are not what you want, advise us
and we will have them returned at our expense. If you keep
the books send us $2.00 within five days, then $2.00 a month
untll you have paid the special price of $18.60. The regular
list price Is $36.00.

This special offer is good until May Ist.

IMPORTANT SUBJECTS COVERED

Calorimeters— Pumps— Elevators— Indicators —
Valve Gears—Turbines—Compression and Absorption
Refrigeration—Gaseous and Liquid Fuel—Conden=
sers—Navigation Air Brakes—Machine Shog Work—
Ventilation—Hentin%—Air Compressors—Principles
and Management of Direct Current Dynamos and
Motors—Storage Batteries—Auromobiles, efc.

FR E E' Order at once aud we will mclude.for
8 one year, as a monthly supplement, the

TECOHNICAL WORLD MAGAZINE
A regular $1.50 monthly, presenting twentieth century facts
in plain English. Latest discussions on timely topics In
sclence, Invention, discovery, industry, etc. The strongest
serial of the season, "WHO OWNS THE EARTH,"” appears
in the February issue. JUST MAIL THE COUPON.

American School of Correspondence, Chicago, U. S. A.

FRE® OFFER COUPON

American School of Correspondence:

Please send set Cyclopedia of Englineering for five days’ free ex-
amination. Also T. W.for one gear. 1 will send $2 within 5 days
and $2a month until I have pald $18.60; otherwise I will notity you
xtmlrll ho:l;lldme books subject to your order. ‘[itle not to passuntil

ully pald.

NAME. .0iviriennnonannnnienoseaanans 00000000 .
ADDRESB .. ...co.veeioooncinnsonrsnannnns sesraaseans .
OCCUPATION. . . ovuuennes 0000000000000 seretersessstennns
EMPLOYER..... 0000000000000

R ————— T Y 3 POD- Elect. 4 09
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Don’t Be aWage Slave

Are you tired of working for wages which
together?

respected citizen of your locality ?

Make $3,000.00 to $5,000.00 a Year

Be a Doctor of Mechano-Therapy

Have you the ambition to enjoy the profits of your own
labor? To gain social prominence and financial independence?
go forth among your fellow men with your head up—an honored and

THEN SEND FOR OUR FREE BOOK

Entitled “How to Become a Mechano-Therapist.”
and woman, with an ordinary, common school education, can acquire a pro-
f ssion within a few months which will insure financial independence for life.

j

barely keep body and soul
To

It tells how every man

CET OUR BOOK-—it costs you nothing.
What is Meckano-Therapy?

Mechano-Therapy Is the art, or sclence,
of treating disease without drugs. It is
similar to Osteopathy, but farsuperior, be-
ing the latest, up-to-date method of treat-
ing disease by the Natural Method. Itheals
as Nature heals—in accordance with Na-
ture’s laws,

The Mechano-Therapist Is a drugless phy-
gician and a bloodless surgeon. His medi.
cines are not drugs, but aclentific bina

Read What Our Graduates Say

The statements of a few of our graduates
below verify every claim we make. Read
them carefully, and remember that what
these men and women have done, you may
do. The success they have made, you may
make. Wedonot give the address of the
people whose testimonials we print. Our
2:aduntes are meeting with remarkaable

tionsof food, circumstance, idea, water and
motion.

The Mechano-Therapist is skilled In com.
pelling the body TO DO ITS OWN HEALING
with its own force, rather than with poison-

A Personal Word

From the President of the College.

Have you ever thought of going into
business for yourself §

Then send for my FREE book. It wiil tell
you how others are enjoylng a life of lux-
ury, while putting money away in the bank,
How YOU can not only galn independence,
but be a beneflt to humanity and a highly
respected citlzen with an income of 83,000
to 85,000 a year.

All T ask is that you send me the coupon
below for my FREE book. You can then
decide, in the privacy of your own home
whether you wish to embrace the oppor-
tunlty which I offer you, or whether you
will continue to plod along the balance of

ous drugs of the old school practitioner.

CAN 1 LEARN IT?

Have you asked yourself this questiont
We answer, unhesitatingly, YES.

1f you have so much as an ordinary, com-
mon school education, you can learn.

1f you have the ambition to better your
condition—to earn more money—to have
mgore leisure—you can learn.

Nor does thls require years of patient
study to learn Mechano-Therapy—we can
teach you In a very short time, 8o that you
may enter this profession—and when you
do, you begin to make money. No text
booksare required, beyond those furnished
by us. We suPply all lessons and necessary
text books free of cost to you. No ap.
paratus is used.
place to work.

You do not even need a
All you require is your

your days slaving for others. two hands.

We TeachYou in Your Own Home

We can teach you an honorable and profitable profession In a few months, which wil}
insure your financial independence for life, We can make you master of your own time—
to come and go as you will—an hcnored and respected citizen, with an income of $3,000 to
85,000 a year. We teach you this pleasant, profitable profession by mall, right in your own
home, at your own convenlence, and without interfering with your present duties. It makes
no difference how old you are, any person—man or woman—with justan ordinary common
school education, can Iearn Diechano-Therapy. It is easy to learn angd results are sure,

It 18 simply drugless healing. A common-sense method of treating human 1118 without
dosing the system with potsonous drugs—that’s all. Wehave taught hundreds of men and
women who were formerly clerks—farmers—stenograpners—telegraph operators—insur-
ance agents—railway employes—in fact, of nearly every known occupation—old men of
70 years who felt aged and hopel young men of 20 yoars, who never had a
day’s business experience—salaried men,whocould see nothing in the future but to become
Oslerized—laboring men, who never realized that they had within themselves the
ability to better their conditions. Write for our FREE book, which explains all—today.

Cut Out This Coupon and Mall It Today

AMERICAN COLLRGE OF MECHANO-THERAPY,

financial ,and shrink from having
their prosperity published broadcast. If
you wish to communicate with any whose
names are given below, write us and we
will supply you with the address.

Treating Physiclan for Diabetes

Dr. Ellsworth says: Ihaveall I can do, and
at very good fees, and am at present treating an
M. D. for Diabetes. It is impossible for me to
speak in befitting terms of the wonderful success
of Mechano-Therapy in the treatment of disease.

Considers Mechano-Therapy Better
Than Osteopathy

Dr. B, E. French eays: I consider Mechano-
Therapy greatly superior to Osteopathy, and as it
is a profession so very interesting and one so
easily learned, I em suprised that more do not
take it up, especially as the course in your col-
lege 18 so inexpensive.

An Enthuslastic Graduate Says Best
Paying Professlon

Dr. Stagle says: HMechsno-Therapy is one of
the cleanest, best paying, up-to-date professions,
One that is remunerative from the start—one
that is practical in every way—one that is not
buiiton theory—one thatis progressive— one that
will make you prosperous while yoa are making
others well and happy.

g FREE BOOK

SIMPLY SEND
THE COUPON
FOR THIS

tustrated

|={o]e],¢

| How To Become A

Mechano:

Try to realize what this opportanlly means TO
YOU. If you are contented, and willing to
drudge for others all your life for a mere pit-
tance, our proposition may not interest you.
But 1f you have a spark of manhood or wom-
anhoog left—any ambition whatsoever to
improve your condition soclally and finan-
cially, learn this pleasant profession. It wiil
make you Independent for life. I% is 30 easy—so
VERY easy—to get all the detatls—without
trouble or expense. Simply sign and send us

Therapist

| Seat To Any Address

2FREE
1l

Vept. 722, 120-122 Randolph Street, Chleago, 1N,

GENTLEMEN:— Please send your book, “How to become a
Mechano-Therapist,” free of cost to me.

My NOI©. . ioni pid - o8 dad v waiae «[Toms b0 rb A el

tesssepessiieed

My Post Office...
L4

the coupon now. Send for
R.F.D.or SN0, ... .Btate..tuceeee | AMERICAN COLLEGE OF MECHANO-THERAPY Lhighook
(Write name, town and state very plain) Dept. 722, 120-122 Randolph St., Chieago, Il I: F’.’ EE

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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(PATENTS—PATENT ATTORNEYS|

» N SSOCIATES throughout Continental
u s Europe, Great Britain, the Colonies,
L ] ] ar. South America and Canada enable us to
. investigate and prosecute foreign interests
P A T E N Ts .« Our Pamphlet No. B for the asking.
$25.00 '
We ray all expenses and THE INDUSTRIAL LAW LEAGUE, Inc.
disbursements except : !
Government fees 170 Broadway, NEW YORK CITY, N. Y.
Samuel G. McMeen ’ Kempster B. Miller
McMeen & Miller PATENTS
Pateat Solicitors and Patent Experts TRADE MARKS AND COPYRIGHTS
teleph: i i t)
Iale & Bhecilty of BeouTing CIECVTICAT A ton t ToF 1aohsors, SECURED OR FEE RETURNED
and of giving expert advice in patent matters. Wealso have ey R R
tacilities for marketing meritorious electrical inventions. o Send model or sketch and description of your inventior.
1456 Monadnock Block 787 Market Street for free search of the U, 8. Patent Office Records.
CHICAGO * SAN FRANCISCO Our Four Books mailed Free to any address. Send for
these books; the finest publications ever issued for free
distribution.
HOW TO OBTAIN A PATENT
Our Illustrated 80 page Guide Book is an invaluable
book of reference for inventors and contains 100 mechanical
movements illustrated and described.
—bPATfNTOS the?t PB?T&?F FORTUNES IN PATENTS
GHE31books for ng:)mt;s 4?_?' P.zli!ﬂr;ecnelgg‘o cfa. ;1L stampe Tefﬂuj how 29 invent for profit and gives history of suc-
3 y hi . C. Estab d X cessful inventions,
R.S. & A.B.LACEY, W D.C. 1869, WHAT TO INVENT
Contains a valuable list of inventions wanted and sug-
gestions concerning profitable fields of invention. Alse
information regarding prizes offered for inventions,
among which is a
THR 9 PRIZE OF ONE MILLION DOLLARS
leTEENLTIgRAgL EBN(gggnps A:ATI‘EN’E‘:Q UCATol offered for one invention and §10,000 for others
HOW TO SECURE THEM. HAS PATENTS THAT PAY
600 MECHANICAL MOVEMENTS 1Contairlxls flac-siglilfs of uns&)li(t:)i]ted letters fx})m gué'
ients who have built u table enterprises fo
. ..lso §0 PERPETUAL Monous ?1;;:1 patents procured yplxx‘g. Also endgprsement:?min
Every inventor should have a copy. Price $1.00 by mail. prominent inventors, manufacturers, Senators, Congress-
ddress. men, Governors, etc.
F. G. DIETERICH, Uray Bldg., Washington, D. C. WE ADVERTISE OUR CLIENTS' INVENTIONS FREE
in a list of Sunday Newspapers with two million_circula-
S tion and in the World's Progress. Sample Copy Free.
I tor'as Pocket b
PATENTS SECURED. 30toe. mion: 1o fom o res; VICTOR J. EVANS & CO.
to patentability. W. N. Roach, Jr., (Formerly Evans, Wilkens & Co.)
. MetzerotjBullding, Washington, D. C. Main Offices, 615 ¢‘F*’ Street, N. W., Washington, D. C.
Readers of Popular Electricity who have Inventions to Patent can refer to
Advertisers appearing on this page with the assurance that their interests will
be absolutely protected to the smallest detail.

For our I\Iautyal Advantage mention Popular Electricity when writing to Agvertllgr;.
ce n v v o | . s . o g v K [
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Direct-Connected Slow-Speed
Rotary Electric Pump

Automatic, silent, primes itself, has positive action on the water. Will pump any lquId
that is free from grit. Arranged with tank switch to control operation, starting when tank is
two-thirds empty and stopping when water is at proper level.

A most durable pump, all wear being easily taken up.

Smallest size No. 1— 600 gallohs per hour
No. 2—1200 ¢

No. 1 uses 3 H. P.—No. 2usés 1 H. P.

Tank switch controls operation of pumps.
Built on Turbine Water Wheel principles—not on Centrifugal principles.
For use in Tanneries, Laundries, Dyers, Hotels, Institutions and Private Houses.

Let us quote you on Rotary Pumps for all purposes, Vacuum Pumps, Pressure Blowers,
Blower Burners, Flat Irons.

BEACH-RUSS CO. '* s es

For our Mutual Advantage mentlon Popular Electricity when writing to Advertisers.
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LEARN
THIS HANDSOME
To DRAW| | neswing OUTFIT

gaper magazine illustrator
v learning at home—learn

the illustrating business
from the biggest and most
substantial school of its
kind in the world — the ) 1

institution that is the one
school endorsed by all lead-
ing artists of the country.
Tf you are ambitious and
enérgetic we can teach you
thoroughly by mail.

Send for our beautiful
prospectus—it’s free.

SCHOOL OF ILLUSTRATION

Founded by F. Holme
Dept. 278, 88 Wabazh Avenue, Chicago

Be a Card |
Sign Writer

| 4'.;,)“?' ™}, and eacn from §18.00 to $20.00 per week.
| < Ej 1f you want a pleasant, profitable position
ATHCR 2 5, o big, substantial house where oppor-
tunities for advancing always exist, let us

make you a competent Show Card Writer. We can TO EVERY STUDENT IN

teach you thoroughly by mail in five to six months,
qualifying you to do every kind of card writing from

plain price cards to artistic posters. The work isclean, D RA rI l N (i AND A R ( “ l I [ ( I ” R[
refining and free from the wear and tear of a commer-
cial life, and card writers are always in demand.

If you are a clerk, window trimmer or advertising 5
man in any wholesale or retail firm can quickly increase Learn to use these tools because with them yom can
your salary and: make your position more seccure by earn from $30.00 to $70.00 every week of the year.

your : .
T A LOOK HERE! THE “FREEPORT IDEA”

means that ordinary men can become Draftsmen, De-
signers—Trained Men—in the drafting and desizn of

F Machinery. Sheet Metal Work, Piano cases, Interier and
THE SIGN WRlTlNG SCHOOL, Office Fixtures; in Architecture and the Design of all
Dept. 278, 90 Wabash Avenue, Chicago, Il forms of Buildings.

The “FREEPORT IDEA” is a wonderful improve-
ment in Correspondence School Training. You will get

F

P

Send for free and full information from the mest suc-
cessful Card Writing School in the world. Address:

= WR‘TE EARNS2S Technical training by doing actual work. We use com-
0] mon English and teach both the THEQRY and FRAC-

VLEARNT
\IE%QERUSFEMENTS 10 $100 TICE.

A WEEK . 2
Wewill teach you by eo oodenes Ask us about it. TUse the following COUPON,

the most fascinating and profitabl pro-
fession in the world. Scnd for our beau-
tiful pl;;peétuSAst gcﬁ%o 3 FREEPORT CORRESPONDENCE SCHOOLS
H Dept. 278, 90 Wabash Ave,, Chicago 903 Rice Bldg., Freeport, IIl.
‘Adress efther office. Dept,278, 150 Nassau St., New York I would llke the position before which I have marked a
cross (X). Please explain, without cost to me, bow I can get
such a position and be sure to hold it.

: - < AT ~ Mechanical Draftsman Manual Training Instr.
LE .ARN JEWELERS { Sheet Metal Draftsman Bookkeeper
N i Architect Advertiser
E N GR Av I N G Architectural Draftsman  gtenographer

|
L Architectural Designer Steam Engineer

- Carpenter and Joiner Locomotive Firemern
“The Engraviag School that Graduates Experts” A fascinati-e. g\aﬁ}ly- %
fearned trade, taught thoroughly and practically by correspondence. NAME:coneemcorssmnsennninnioniansseananeeeass oo
We will teach the beginner better engraving by correspondence than
he can galin in years of rigid apprenticeship. We wurolmprove the CITY ..cenvereecascrsossnsareesanasaones STATE . ceiiieniiienees

gkill of any engraver one hundred per cent and rnake him master of
the trade. The demand for competeént engravers far exceeds the sup- BT.of R.F.D.evveninnnninnee Zodhoco OCCUPATION...........
ply- Send for handsome {llustrated prospectus. 90 Wabash Ave., Cbicago.

For our Mutual Advantage mention Popular Electrlclty when writing to Advertisers.
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ack to His Old Job
Promoted—Couldn’t ‘‘Make Good”’—Put Back at his Old Job—
Humiliated—Confidence Gone—Opportunity Killed.

Suppose you were advanced—as indeed you hope to be—would you be prepared
for your new duties—or would ;ou make a ““hit or miss™ effort and end in dismal
failure through lack of iraining

The element of ““failure’ need never enter into your career if you have the special
training such as the International Correspondence Schools of Scranton can impart to
you in your spare time. Success will be doubly sure because I. C. . training makes

you an expert al your chosen occupation. Keeps you moving up. Raises your salary.
Helps you to get both hands on a better position—where before you merely viewed it
from a distance. Makes you a Success! By marking the attached coupon you will learn how

R el 51 4R RAISING COUPON

costs you oaly the postage. Marking the cou-

pon is in no way binding.
INTERNATIONAL CORRESPONDENCE SCHOOLS

How You
Can Compel Success : Please oxplni:,;v‘:ithit?rzu:mf: :I::.gf:i:;xl::. my part, how

I can qualify for employment or advancement in the posltion
before which 1 have marked

3 You can quickly and easily put yourself in

a position to earn more through I.°C. S. help

Mechan. Draughtsman
Telephene Engineer)
Elec. Lighting Supt.

Rookkeeper
Stenographer
Advertise ment Writer

without leaving home or giving up your posi-

tion. There are nc books fo buy. So long as

you can read and write the I. C. S. has a way
to make you successful.

About 300 students every month VOLUN-
TARILY report salaries raised through I. C. S.
helo. During January the number was 287

A postage stamp brings you the very
information you need to break away from
Failure and win Success. Is your future
worth it? Does your ambition justify it?
Then, by all means mark and mail the
coupon NOW—before you forget it.:

1
'
]
[]
1
.
1
1
'
'
+
'
(]
[}
[}
)
[
'
[
1
1
'
[
[

Bhow Oard Writer
Window Trimmer
QOommercial Law
Illustrator

Olvil Service
Chemlst

Textile MII1 Supt.
Eleetrician

Elec. Engineer

Mech. Engineer
Plumber & Steam Fitter
8tatlonary Englneenr
Oivil Engineer
Building Qontractor]
Arehitee’l Dranghtsman
Architect
Structural Engincer|
anking
Mining Engloeer

Name,

Street and No.

Btate.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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NEW BOOKS FOR BOYS

A book that the boy will eagerly devour.
Shows him what he can do with his own
hands, and ac-
complish results
with inexpensive
materials. Tells
how to make sim-
ple batteries, in-
duction coils,
telephones, wire-
less telegraph ap-

aratus, and

undreds of
other interesting
and instructive
articles.

Explains brief-
ly and in simple
language the
workings of elec-
tricity in its
daily application
and has an ap-
pendix of elec-
trical terms and
phrases. Every
boy should have
this book. 407
pages with 271 illustrations. Price, $1.75.
Given free for three paid subscriptions to

Popular Electricity

Presents the subject in a way that makes it
both interesting and instructive and easily
understood by = = :
%oung people.

escribes vividly

THE
the invisible WONDER BOOK
wonders of the OF

mysterious world MAGNETISM

of magnetism.

Fascinating asa
fairy tale. De-
lights both young
and old 325
pages, 77 illustra-
tions. Price $1.50.
Given free for .
three paid sub- EDWIN J-HOUSTON
scriptions to x

POPULAR ELECTRICITY

Y/

Enclosed find. oo -please send
............. (Name book.)
Name ...
Address
| iy
State

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

ANY ONE

€Can Own this Wondetr-
ful Moving Picture Show

You have seen and been spellbound at the thrill-
ing moving picture shows in the big theatre, Of
course, every one has.

Now, you can have the same source of wonderful enter-
talnment and enjoyment, the same flashing throdbing
life-like pietures, right in your own home.

In the past it has been out of the question to own the

eat machines used In the theatres. These machines

ave cost hundreds of dollars and require the most ex-
pert operator. Now, however, thanks to the most won-
derful inventor of the age, a real practical movipg p cture
machine, not a toy, not only at a sum so ridleulousiy !ow
that any family can afford It. but by our WONDEEFUL
OFFER, you ean own the machine, fully as good,
remember. asthe big ones in the theatre, and

Pay on the Easiest Payments.

We mean exactly what we say. Never was such an
offer made. It glves every family the opportunity to own
areal moving Plctum machine which, like a wizard,
brings the whole world of excitement and amuszment
into your own home.

YOU RISK NOTHING. You don't agla cent Onless
%ou want the Ikonograph. THEN Yog AY ON YOUR
WN TERMS.

You select terms to suit yourself. Take all th: time
X‘ou need. You will never notice the small payments. |
he money you spend in chewing gum, candy and llttle
things that don't last wiil easily pay for this mar-vel of |
modern tlmes. You can do as many have done.

Pay From Profits

made giving ‘moving pleture shows to your friencs and
t,o\vnsgeople. 1f you want, you can go to other towns
too and make big money giving moving plcture shows. =
Fortunes are made this way. One moving picture theatre

in Chicago made =

$100,000 in One Year.

The Ikonograph gives you the start, but wheth2r you £
want a moving pleture machine make money or &
to amuse yourself at home, our Ikonograph is the greatest B
offer ever made, Any boy or girl can run it and it [s non-
cxpiosive, and we exchange films, so you have new things
to see all the time. Remember It costs nothing to find =
out all about our wonderful Ikonograph offer. Simply
write ke this:

PLEASE SEND ME FULL PARTICULARS OF
YOUR GREAT IKONOGRAPH OFFER AND 1909
BOOK POSTPAID.

We will send you full particulars right away. Do it now. ‘
‘Write today. .

Home Merchandise Co.
920 McClurg Bldg. CHICAGO, ILL.

L, Y e
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The Big Three in Electricity

Franklin Discovered It—Edison Developed It—The Cyclopedia Applies It

CYCLOPEDIA of APPLIED ELECTRICITY

is a practical guide for every man who wants information regarding electrical appliances. This
work presents in compact, practical form and in simple, non-technical language, the results

\\—-{ Anmcld‘
scmm-;, """“‘-”
SxmgroNoI T 3 =
gl

. of the best work of the best men in the electrical profession; it lays the foundation of electrical

progress for years to come.

This Cyclopedia covers the whole electrical field more completely than any other group of volumes. It com-
prises 2.896 pages of up-to-date, authoritative information; it treats of 23 general subjects; its detailed index includes
over 4,000 different topics. It contains hundreds of special photographs, diagrams, sections, etc., besides condensed
“tables and formulas, containing information that it would require years of time and a fortune to collect. The pages
are 7x10inches in size, printed on special paper, in large, clear type, carefully bound in half morocco.

THE YOUNG MAN who has not yet chosen his life's work, willfind it a valuable guide to one of the greatest money
making professions of the present and future age. The development of this vast science has just
begun. Thereis plenty of room at the top for inventive genius and new discoveries that will bring fame and fortune.

THE ELECTRICAL WORKER stiertrostle shooter ot exers il god this Cyclopedis sxpeialy vatusbl a

‘I’“E BUSIN[SS MAN AND HOUS[ OWN[R can gain fromlit a knowledge of electricity that will save

him many a dollar.

rR[[ fOR EXAMINAIION' Fill in and mail the coupon. We will send you a set of these practical

4 "'e books for 5 days’ FREE examination. Examine the books carefully.
If satisfactory send $2.00 within 5 days and $2.00 per month until you have paid the special $18.60 price.
‘The .re%ixéar list price is $36.00. If you don’t keep the books, advise us and we will send for them.

REMEMBER! you can examine the books without expense or obligation—we pay all charges. E]l)e%lt):
4-09.
IMPORTANT SUBJECTS TREATED A. 8. ot C.

Electric Wiring—Electric Telegraph—Wireless Telegraphy—Telautograph—Theory, Calcu-
lation, Design and Construction of Generators and Motors—Types of Dynamos and Motors—
Elevators—Direct Current Motors—Direct-Driven Machine Shop Tools—Electric Lighting—
Electric Railways—Alternating Current Motors, etc.—Single Phase Electric Railway—
Management of Dynamos and Motors—Power Stations—Central Station Engineering—
Storage Batteries—Power Transmission-— Alternating Current Machinery — Teleph-~
ony—Automatic Telephone—Wireless Telephony—Telegraphone, etc.

J Please send
me Cyclope-
dia of Applied
0 Eleetricity for
fivedays’ free ex-
amination. Also
@' T, W. for one year.
0 1 will send $2 within
5 days and $2 a month
& untli1 have paid $18.60;
otherwiseIwill notify }'ou
and hold the books subject
to your order. Title not to
pass until fully pald.

FREE! IF YOU ORDER PROMPTLY
With all orders recelved before May Ist, we will include for one year, asa monthly

supplement, the
TECHNICAL WORLD MAGAZINE

An Ideal American family monthly—regular price $1.50. Clean, instructive, help- 0 NAME
ful and true—with the whole round world ag !ts field. ~ Present day. sclentlfic facts
and inventions are treated in a manner so clear and comprehensive that any one
can understand and every one can learn.

AMERICAN SCHOOL of CORRESPONDENCE

CHICAGO, V. S. A

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




Buvs ALL THE MATER/
-JAL IN THIS

Building Material

Greatest Offerl'

EVER PUBLISHED!
FREE BUILDING HOUSE AND BARN PLANS!

The Chicago House Wrecking Go. is the most wonderful
institution in the warld. We offer you an opportunity to make an
enormous saving in the purchase of building material and supplies
of every kind. Read our new 1909 offer carefully. It is something
that every man with an immediate or prospective building idea must
carefully consider. We say that, quality considered, we can under-
sell any concern in existence on any lumber or buH(llng materiil
needed for construction of any house or building.

An Illus‘raﬂnn from our “Rook of Plans”

A modern up-to-dste barn, one of many illustrated and fully
described in our fres “‘Bool of Plans.”” It ean be readilly con-
structed by rn ordinary mechani¢c with the aid of our simple
plans & specifieations, furnished freo of charge. In referring

100,000,000 Feet

g_f New Lumber at

Wrecking Price;

‘We purchased direct from the Mills, at various Forced Sales,
thousands of carioads of high-grade, first-class. brand new Lumber.
We bought it at sacriflee prices and we are offering it for sale at a
reasonable margin of protit. This i8 an opportunity of a lifetime to
buy the very best Lumiber manufactured at prices less than tho
dealeror jobber can ordinarily buy it for.

As to quality, rest assurcd nothing better is manufactured.
Don't listen to what unscrupulous dealers may teit you. Our ma-
terial is guaranteed to be clein, new. fresh lumber — not wreeked
material in any sense of the word — just as good as you can buy any-
where and it {8 sold under a positive, binding guarantee tiut protects
you absolutely.

We don’'t ask for money in advance.
without sending one cent of money with your order. All we require
i8 a guarantee as to your responsibllity. Money refunded if
material is contrary to our representation. We have a
capital stock and snrplus of over £1,000,000.00. We refer you to any
bank or banker anywhere. Or you can write dlrect to the Great
Sbocg Yards Bank, The Drovers Deposit National Bank ot Chicago.

NOTE THE PRICES ! | Send Us Your Lumber Bill

Buys all the Materlal to
Build This House!

*650

You can buy it " : e =
TH!IS IS AN EXACT PHOTOGRAPH OF OUR WONDERFUL $650 HOME

That rseans we will furnish you all the Lumber and Builiding
Material needed to construct it. Write for our “‘Book of
Plnns, which gives details showing emcﬂy which material
is furnished. Mentlon Design ‘'J F8.”" This is only one of
many other designs shown in our grand ‘‘Book of Plans.”

NOTE THE PRICES !

RedCedar Shingles$3.00 Barn Sash.

“’g;itel Pinze L'th ' a E ‘ - t r g:olrlmsSd;h 70
0,1—32-in.. 175 m a as 5
Roof Sheathing 14.50 or Jur Lstumate. Hot Bed Sash .. 1.55
2x6—12 ft...... 15,50 Windows....... .50
4-in.White Pine Panel Doors .... .80

Lap Siding... 16.50 % We urge you to send us your carpenter's bill for our estimate, Window Frames 1.25
4<in.Flooring.. 16.00 Have him make up a list of every single item you will need and send Door Frames... .50

Pt. Sh'th'g L'th 16.00
Fencing, 6-in..
2x6—22 ft.
Ceiling, %x4-in
2x8—18 ft......
Drop Siding.... 16.00
2x10—12 ft..
2x12—20ft..... 10.50
Barn Boards... 19.50
Cl'r ¥ S. I-lo'r'f! 30 00
Ye'l'w P'pr Sid. 15.00
{iPrices are, per thoustnd, in
carload shipments ouly, F. O.
B. Chicago, for 30 days only.

material guaranteed new.

jttous. We guarantee to go over it carelully and itemize it fully
and to send you a clear concise statement of just what we will furnish
and the prices will be 8o low as to secnre your order. You can in-
clude in your list of material everything needed: that means even
plumbing and heating material, furniture, rugs, ete.

. i
{ We make our quotations Freight Prepaid. That means delivered
free of all charges to your railroad shipping point. No tronbie with
the Railroad Companies for you. We assuine every possible
risk. We gnarantee safe, sound and prompt delivery and if any
material reaches destination damaged, we muke good at once and
assume all your claims against the lmilroud Co.

Base Angles.... .02
Corner Blocks.. .02
Base Blocks.... ,03%
Stair Rails...... .07
Porch Balusters .05
Porch Rail...... .03
Cottage Wind's. 3.52
Porch Columns. .65
Blinds .......... .66
Porch Brackets .06
H'dw’d Mantels 5.00
Y Prices are subject o qnick
acceptance, and all material
guaranteed brand new, stand-
ard grade and quality.

CHICAGO HOUSE WRECKING €O., CHICAGD

R. F. D. No.

8end me free of all ecost your Wonderful
Catalog and Building Offer, as advertlsed,

Isaw your advertisement in Pep.Klectricity

Name.. .....cooeeeniin..
TowWn ....oooiiiiiiiian
County..........

veos.State..o. ol

cerssessiinsseans 53D

Electrical Apparatus, Safes and Vault Duors, Tanks, ete.

Or, furnished free with your order.
designs in Household Goods, Furniture and Office Supplies.
save you big moovey,

log No. 801 We have an immmense stock of

T?ond for Oul- Free GCatalog No.

\\s publish a huok of some 500 pages, conmmmg a general record of our gmds and show-
ing millians of dollars worth of merchandise secured by us at Sheriffs’ Sales, Rececivers' Rales
and Manufacturers’ Sales. It lists Building Material and Supplies, Machinery, Ruofing and Wire,
Structural Material, Hardware of all kinds, Furniture and OQitice Fxxtmes, Belting and Rub-
ber Hose, Plumlnng and Heating Apparatus, Pipe, Valyves und Fittings, Wire and Manils Rope,

B

In addition to this General Catalog we publish a “Book of Plans,” Tt shows illustra-
tions of modern houses and barns; gives illustrations from life as well as floor plans; it ex-
plaing our unique offer to furnish all material needed to construet any luildings shown in oar
book.  You can get a complete set of plans, specifications and hill of material for $2.00,
We also publish a Furnitnre Catalog showing handsome
Write us your wants.
We illustrate rugs, carpets and linoleum in exact colors.
Imported Oriental Ri

CHICAGO HOUSE WRECKING CO., 35th & Iron Streets, CHICAGO

We can
Ask for Cata-
Write for prices.




The Machine That Makes Electricity

Adaptable to Many New Household Uses

THOR Running Ironing Machine

THOR

Electric

many new household uses
never performed by
power belore. ‘

THOR Running Churn

The Thor Electric Wash-
erand Wringer does every-
thing but hang out the
clothes, and is bevond
question the greatest
labor-saving household
invention ever devised.
The Universal Rod, attach-
able only to the Ther, har-
nesscs clectricity for

We cannot describe .
here what these won-

derfulinventions will do,
nor how they doit—this
isallclearly andinterest-
inglv set forth in our new
illustrated book, ** The
Easy Way Wash Day,”
sent free on request.
You'ill want to know
about them so write for
the Look teday.

1202, 153 S. Jefferson St.,
CHICAGO

THOR Running Ice Cream Freezer

THOR Running Grindstone

EXCLUSIVE AGENTS WANTED

ITigh grade dealers (one in each town) can sccure territory now open. Liberal discounts
and unusual co-operation in extensive advertising, ete., will be given every Jdealer.
policy is to arrange with first responsible dealer or agent, who solicits territory.
of our territory is now covered, so write promptly for the territory you want.

Sold to Purchasers on Free Trial—Easy Terms—Freight Prepaid.
HURLEY MACHINE CO.

Qur
Much

2502 Flatiron Building,
NEW YORK




