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A Few Reasons Why You Should
Advertise in Popular Electricity.
BECAUSE it has a larger circulation than any other five electrical publica-

tions combined.
BECAUSE its advertising rates are from three to five dollars less per page

per thousand circulation than other electrical publications.
BECAUSE it is the only magazine that reaches the electrical buying pub:i

as well as the manufacturer, dealer and Central Stations.
BECAUSE it is the only electrical publication that caters to the entire elec-

trical field.
BECAUSE it is increasing its subscription list faster than any other elec-

trical publication -75 to over 100 per day-EVERYDAY.
BECAUSE it is the most interesting and instructive electrical magazine ever

published.
BECAUSE it is read by the general as well as the electrical public.
BECAUSE it will bring the advertiser more inquiries.
BECAUSE it will bring the advertiser more sales.
BECAUSE it is mailed flat in an envelope, not rolled, or folded.
BECAUSE you will not find stacks of them unopened and unread, as is true

with several other electrical publications.
BECAUSE it is a monthly and, therefore, has three weeks longer life than

the weekly.
BECAUSE it is regular magazine size, therefore, not requiring you to pay a

big price in order to occupy a full page, as is the case if you ad-
vertise in other electrical publications.

BECAUSE the electrical public, when traveling, can find it on any news stand
in the United States or Canada, which is true of no other electri-
cal publication.

BECAUSE every article is written in plain English and in a non -technical
style, therefore understood and appreciated by EVERYBODY.

BECAUSE it has secured a greater circulation in ten months than any other
five electrical publications combined have in ten years. This is
overwhelming proof of the popularity and demand for such a
publication.

BECAUSE it is the only publication boosting the use of electricity in all of
its applications.

BECAUSE it reaches more Central Stations, more Electric Railways, more
Telephone Companies, more Electrical Manufacturers, more Elec-
trical Dealers, more Electrical Employees, more Electrical Students,
more Electrical Inventors, more Electrical Engineers, more Tele-
graphers, more Electrical Contractors than any other electrical
publication.

BECAUSE its circulation department is open for inspection and verification
at any and all times.

BECAUSE it is good business to advertise in a medium that gives you the
most value for your money.

BECAUSE it is the only electrical publication whose advertising rates arc
less than $1.00 per page, 50c per half page, 30c per quarter page,
per thousand circulation.



POPULAR ELECTRICITY

rUe
NADIAN

PATENTS$25.00
We pay all expenses and

disbursements except
Government fees

Associates throughout Continental Europe,

Gnat Britain, the Colonies. South America and

Canada enable us to investigate and prosecute

foreign interests with dispatch.

Our Pamphlet No. B for the asking.

THE INDUSTRIAL LAW LEAGUE, Inc.

170 Broadway, New York City, N. Y.

Battery Hanging Lam ps,$10.00
Telephone, complete, . 5.96
Electric Door Bellst . 1.00
Electric Carriage Light, 8.95
Battery Fan Motor, . . 5.96
Electric Hand Lanterns, 2.00
Pocket Flash Lights, . 1.60
Miniature ElectricLamps, .40
88 Medical Batteries, . . 8.96
Genuine Electric Belts, . 1.00
$12 Belt with Suspensory, 2.60
Genuine Electric Insoles, .25
Telegraph Outfits, . . 2.26
Battery Motors from $1 to 12.00
Batter, Table Lamps, . 8.00
Necktie Lights, 76cts. to 8.00
$8 Bicycle Electric Lights, 2.76
Electric Cap Lights, . . 1.75
Electric Railway . 2.95
Battery Student Í,amp, . 4.00
Dry Batteries, per dozen 2.26
All Electrical Books at low

prices.
We undersell ail no Everything

Electrical.

OHIO ELECTRIC WORKS
CLEVELAND. O.

headquarters for Electric, Nov.
cities and Supplies.

Agents wanted. Send for New
Catalogue just out.

71111.11

For our Mutual Advantage mention Popular

BOLTS THAT HOLD
In Brick, Stone, Concrete,
In Marble, Tile and Slate

AS LONG AS THE WALL STANDS

Soft Lead Composition
One Part Anchor

Fits all Screws

Nos. 5.18 Inclusive

The Star Screw Anchor above shown
is designed especially for electricians,
so are a number of our other special-
ties, such as Toggle Bolts, Bridle
Rings and Star Drill Holders and
special drills to fit.
All these are illustrated and described
in our new catalog. Write for a copy.

SAMPLES UPON REQUEST

STAR EXPANSION BOLT CO., Bayonne, N. J.

THE

"National"

A
PORTABLE
VACUUM
CLEANING
MACHINE

combining effici-
ency, practicabil-
ity and economy.
Can be attached
to any electric
light socket.

EFFICIENT Because It thoroughly accomplishes its purpose.
PRACTICAL Because of its simplicity and compactness.
ECONOMICAL Because of Its minimum coat of maintenance

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. is :: NEW YORK

Electricity when writing to Advertisers.
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SHORTHAND IN 30 DAYS
dr 1's absolutely guarantee to teach shorthand complete in thirty days. You can learn in spare time in your own/ 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. It is easyto 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 Blk,, Chicago, HI,

$1.00 FOR THIS SET OF INSTRUMENTS
STRAHLS
STAT I C
ELECTRICAL

N S T R UM EN T5

20r'`.
f.lw`° j

EXPERIMENTS
and how to operate them

For the boy and student of Wireless Telegraphy it

Ill
\, '''<-

.,

t41 111/ ..`° ,..

, N<<Ak Fedi F. E 4;..

J
/

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.

1111~.~.x. / iy of Pith for Pith Bails 10 Cents a Box
tat 7i
Elec.. (4 i 131
Attract.. El< t.i., r PITH BM R`ór'PiTH BALLS

$1.00 Secures the Complete OutfitP

WILLIAM STRAHL
200 Broadway, NEW YORK CITY, N. V.

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 1 to 15
Horse Power.

Sterling Engine Company
29 South Clinton Street

CHICAGO, ILL.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Send for Our Map of Boston,
Showing Exact Location of

C.,ZITELREX FOR D.

75
n,z: G Per

Cots
,:'.p

}11,

¡Of DAMS ELEVATOR

RC OM5 15 p.- OAV..J'op.. WEEK sn>UPWARDS
MODERN HOTEL. MOT e,. COLD WATER IN EACH ROOM

MGM? RECOMMENDED CitANL/NESS .n. COMPORT
BULFINCH PLACE. BOWDOIN ST. a BULFINCH ST..

BOSTON. MASS.

nay

25 Suites with bath
250 Rooms newly furnished with

brass beds
When you visit Bost m, if you desire the greatest
comfort with the least expense, you will find Hotel
Rexford all right. You will notice the central loca-
tion of the hotel, its nearness to the Union Station,
State House, Court House, theatres and business
houses. In other words, it is a part of Beacon Hill.
Of course what you want when you visit Boston is
comfort and safety, and, if economy goes with it,
,hat makes a combination that wi.I undoubtedly
prove satisfactory Therefore, when in town "TRY
THE REXFORD" snakeake special efforts
to please you.

Meet me at the College Inn, under the Albany, New York's Lead-
ing Rathskeller, a place to eat, drink and be merry ... Music.

ROBERT P. MURPHY, Proprietor

HOTEL ALBANY
41st Street and Broadway, NEW YORK

Remodeled, Handsomely Furnished New Throughout

 a ,

3;¡'r R

ABSOLUTELY FIREPROOF
In the heart of the City

500 Rooms 300 Bath Rooms
European Plan Cuisine Unexcelled

Gentlemen's Cafe. Ladies' Restaurant. and Moorish Rooms.
Popular Prices. Plenty of life-but Home -like.$1.00 par Day and lip.

SEND FOR BOOKLET.

HOTEL
BAYA RD

142-144-146 West 49th St.,
New York

Transient and Family Hotel, Fireproof, 200
Rooms; 100 Baths i a well.'kept Hotel 1 quiet:
yet close to Broadway.

Six surface car lines within two minutes' walk.
Subway and Elevated Railway Stations one block
away.

CONVENIENT TO EVERYTHING

Best Room Values in
New York

Single rooms, free baths, $1-00 and $1.50.
Single rooms, free baths, $2,00 and upward
Parlor, bedroom and bath, $3.50 and upward

M. F. MEEHAN, Proprietor

Pd.e. Iolbu..

The Magazine You Need.
Ten cents will bring you the current
number, our list of electrical and
mechanical books, and anything
else of interest which we may hap-
pen to have on hand. Write now.

SAMPSON PUBLISHING CO.
1140 Beacon Building BOSTON. MASS.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Space Now Selling
for the Fourth Annual

ELECTRICAL SHOW
COLISEUM CHICAGO Jan. 16-30, 1909

The 1909 Show will be grander and better in
every way than its predecessors. All leading
manufacturers of the country will be represented.
For best space reservations apply NO W to

Electrical Trades Exposition Company
HOMER E. NIESZ, Manager, 1006-1007 Monadnock Block, CHICAGO

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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THORDARS O N'S
TRANSFORMERS

Toy Transformer a practical substitute
for all batteries. Applicable only to

alternating current circuits.
Designed to operate any class of electrical toys,

such as small fans, motors, electric railway trains,
ring bells, buzzers, light small lamps, etc., etc. Will
last a life time. A most suitable Christmas present
for any boy.
Send for circulars and prices on our Bell Ringing and

Christmas Tree Lighting Transformers.

Tliordarson Electric Mfg. Co.
151-157 S. Jefferson Street,

CHICAGO, ILL.

Silver Solder
For Brazing

COPPER, BRASS,
IRON or STEEL.

Many of the largest manufacturers use
it for brazing new parts and repairing
broken parts.

If you have never used Silver Solder in-
vestigate the merits. It may help you.
Easy Flowing and Very Strong

Made in three qualities. Sheet any width
from } inch to three inches, and thick-
ness .003 to .057. Wire solder from No.
14 to 22.

Write for information.

F. H. NOBLE O. CO.
647-653 W. 59th Street

CHICAGO

Are You Deaf?
If your hearing is affected in any way

Or to any degree you are sure to find great
relief with the aid of the lately perfected
scientific hearing device

THE AUROPHONE
You cannot judge the value of the

Aurophone by what you have seen of any
other hearing device and many of the
present owners of these instruments
have found absolute relief after a 11
others had failed.

The Aurophone Is practically Invis-
ible. It is extremely Simple, being a
powerful miniature telephone which
magnifies sound waves distinctly and to
such an extent

it will restore hearing in many instances
Read what these prominent business men say

Mears Ear Phone Co.. N. Y.
Gentlemen: Knowing how many fake devices have been offered

deaf people. I am moved to offer you this testimonial, unsolicit-
ed. hoping It may convince some other deaf person that there is
something real in the Aurophone. It at any time anyone In this
section would like to hear from me personally regarding your
Instrument I would be pleased to tell what It Is to me.

Respectfully. F I. HUBBARD. Alameda, CaL
Mears Ear Phone Co., N. Y.

Gentlemen: If I could not get another Aurophone I would not
part with mine for any amount of money. Yours truly,

JOHN D. BELL. 150 Nassau St., N. Y.
Mears Ear Phone Co. N Y.

Gentlemen: I have been deaf for many years and have tried
every kind of hearing device. I find the Aurophone the only
effective aid to the deaf, Wishing you success. I am, very truly
yours. J. B. GOSHORN, 169 Plymouth Place, Chicago.

A SPECIAL REQUEST TO YOU
Whether you are Interested In the Aurophone or not, and

whether you answer this advertisement or not, we beg of you
not to confound this instrument with the much advertised
worthless variety. We want you at an y rate to believe us and
our claims for the Aurophone. We wish to restore hearing to
every deaf person that will give us the chance. If we cannot
enable you to hear we do not want your money.

We would like to tell you more about it.
Write to -day for booklet and terms of trial.

MEARS EAR PHONE t~0., inc.
Main Office, Suite 890, 45 West 34th St., New York City

Branches in Chicago, Philadelphia, Baltimore, Minneapolis, etc.

How to Run an Auto
Are you interested in Automobiles?

If you are, an early purchase
Of "Homan's Self Propelled
Vehicles" will prove a good
Investment.

This work is now the ac-
cepted standard on the practi-
cal care and management of
motor cars-explaining the
principles of construction and
operation in a clear and help-
ful way, and fully Illustrated
with many diagrams and
drawings.

The presentation of sub-
jects has been determined by
consideration of the needs of
the man behind the wheel.
It Is clear and concise In its
treatment, and comprehen-
sible to the most Inexpe-
rienced automobilist, at the
same time it is so thorough
that the expert will learn
much from its pages.

This good book will be
sent to any address in
the world, postpaid, o«/
upon receipt of two c, ,
dollars. or If de- / . o ,p
sired, will be e4 PJ dsent on ap- Vf" . ,p

proval, to be k,. ds9w
paid for after o d30

examination. o-P
d;°ppolot

Contains 008 0 Qla°b' oy
pages, over a;- e`a3900 diagrams °-.y% 0 SebF. 

and illustra- oo1so pO S.
size 5lions }x6} nchsfiwith

4aper 4o`ab:3' o'
generously good bind- o o b
log. Highly endorsed. '

SELF-
PROPELLED

VEHICLES

JfHOMANS

A ,
PAACT/CA[
TREATISE

19/TR

141/STRAWS'S

AND

DIAGRAMS

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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EVE YTHI á
fFurnace Work

AN ounce of performance is worth a pound of promise. This truismaptly applies to the problem of real saving and perfect satisfaction
in heating the home. Here isour offer. It places all the responsibility on us.We have to make good. You take no risk.

On Free Trial at Our Expense
We will send you a complete furnace heating outfit, including pipes,registers, and everything needed for $25.00 to $100.00 less than you can buyfrom dealers, and deliver it at your station, Freight Prepaid. You mayplace the purchase price in the hands of your local banker, who will hold itwhile you test the heater.

Our No. 48 If the test is not satisfactory you may re-dLeader,r Steel Furnace turn the goods at our expense and haveHeats 7 or 8 Rooms your money back, we to pay cost of re-
moval and freight charges bc,th ways,
Ask us more about it. There's mon-ey in it for you. Our grer:t co-
operative plan makes you a
partner in our success. We
explain this with every es -

Price of this Furnace

,x.49.0®
(Pipes & Registers extra)
Delivered toany Station
East of Om-aha andNorth of
the Ohio
River.

Moorish Design Water
side Wall Register

timate. This offer ap-
plies also to heating
equipments for
churches, schools,
stores or other
buildings.
WRITE
TO-

DAY.

No.3
Static Need

for First Floor with
Collar for Extension
to Second Floor

Ask For
Our Free

Heating Plans
Send us a rough sketch of any

building you wish to heat and
without any charge or obligation on

your -part we will have our experts pre-
pare 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 equipment
delivered at your station, freight paid.

Our Free Booklets
Our booklet "ModernFurnace Heating" clearly explainsthe principles that cannot be ignored if the heating of anybuilding is to be accomplished -perfectly and at the same tine eco-nomically. This booklet is written so that anyone can easily understand the dear,,ram illustrations and principles involved. It coy-

-.s the entire heating proposition thoroughly and
coutains much heating information of great value.

The booklet "These Bear Witness" gives
the names and addresses of hundreds of people in

every state and territory (many of them perhaps, your neigh-
bors) who have and are using the Hess Steel Furnace and out-
fit and to whom we refer, as having found our furnace the best in
heating capacity, and most inexpensive write

todayin first cost and fuel consumption.

Ness Warming and -Ventilating Co
912 Tacoma Building, CHICAGO

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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LEARN
To D RAW

You can become a news-
paper magazine illustrator
by learning at home-learn
the illustrating business
from the biggest and most
substantial school of its
kind in the world-the
institution that is the one
school endorsed by all lead-
ing artists of the country.
If you are ambitious and
energetic we can teach you
thoroughly by mail.

Send for our beautiful
prospectus-it's free.

SCHOOL OF ILLUSTRATION
Founded by F. Holm

Dept. 278, 88 Wabash Avenue, Chicago

Sign Writer
and earn from $18.00 to $20.00 per week.
If you want a pleasant, profitable position
in a big, substantial house where oppor-
tunities for advancing always exist, let us

make you a competent Show Card Writer. We can
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 is clean,
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
man in any wholesale or retail firm can quickly increase
your salary and make your position more secure by
learning to write card signs.

Send for free and full information from the mt.'tt one-
cessful Card Writing School in the world. Address:

THE SIGN WRITING SCHOOL,
Dept. 278, 90 Wabash Avenue, Chicago. Ill.

A Perfect Time -
Keeper. Calling

'the Hour and the
Half -Hour. Naerly

Two Peet High, r4 Inches Wide,ln
Solid Walnut Case.

The Inlaid Woods of Ash, Ebony
and Mahogany Ornaments are put
together with minute care.

You never had such an oppor-
tunity to get so beautiful and use-
ful an ornament for your den or
your home-on such easy terms-
mail us $1.00 for one year's sub-
scription to COMMON - SENSE;,
afterwards you may pay $1.00 a
month for 8 months, which com-

pletes the payments on both the clock
and the magazine.

Common -Sense Publishing Co.
Dept. 278 91 Library Court, Chicafo.

LEARN , CORRECT, ENGLISH
Our eoarta of"lnstruction deals with the vital points of the English

Language. We will teach you thoroughly by mail flow to Speak sod
Write Correctly. Send for full particulars.
SCHOOL OS CORRECT ENGLISH. Dept. 978 87 Wab,.b two Chiegq Si

1

LEARN TO WRITE
ADVERTISEMENTS

Are You
Earning a

Salary of $25,00
to $100.00 a Week?

Are you satisfied with your salary?
It's a question of your advancement.
Any man can positively qualify to in-
crease his income 25 per cent to 100 per
cent. We will guarantee to teach you by
mail the most fascinating and profitable
profession in the world to -day.

steam the advertising business from the orig-
inal school-the biggest and most substantial]
institution of Its kind In the world. The Insti-
tution that is the one school endorsed by all
leading business men In the country.

If you are ambitious and energetic and have
a common school education, we can teach you
the business by correspondence and increase
your income from 20% to 100%.
Send for our beautiful prospectus, it's free

PAGE-DAVIS SCHOOL

net 278,
NEW

either office:
Dept 278, 90 Wabash Ave., CHICAGO

Dept 150 Nassau $1
NEW YORK

75c.

15c. $1.00
75c.

THESE

FIVE BOOKS
50c.

s It

Tell How $2 Grew Into $250,000.00; Yours for $3.50
I. 015 THE BUSINESS aIAN t It will open his eyes to the possibilities of

more business.
FOR 1'HE ADVERTISING NAN: It wQQill Increase the percentage of order.

FOR THE PROFESSIONis AL CORRESPONDENbT;i Th15 work will be 
constant reference.

Send us a money order, P. O. order, or check for 33.50, with your
name and address plainly written. We will send the five books Im-
mediately, prepaid. 11 you don't find them worth their weight in gold,
send them back.
The Publicity Publishing Co., Office 273 90 Library Coortt Chicago, 111.

gii ENGRAVING SCHOOL THAT GRADUATES EXPERTS"
A fascinating, high -salaried and ehsily learned trade, taught thor-
oughly and practically by eorresphndench. We will teach the begin-
ner better engraving by etrrreepondenee than he can gain in years of
rigid appreaticeship. We Will improve the skill of any engraver one
hundred per cent and make hint master of the trade. 1 he demand
or competent engravers far exceeds the supply. Send for handsome

illustrated prospectus. ...

Pale -Davis School S Dew P7890 Wabash Ave., Chiang.
Dept.l7815TorentoSt.,Toroato, Caa.

I VI eei

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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YOUR NEW YEAR'S
RESOLUTION

GI

ORDER

THE

BEST

Immediate

Delivery

LEOK FOR THE

LICENSEL®
ITNF SifN

THE

LIGHT

DE LUX

THE " QUALITY OF LIGHT " OF

Prices

Right

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 ~ionisers.
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POWER TRANSMITTING APPLIANCES
CATALOGUE AIT

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 W. North Ave., Chicago

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.

CINCINNATI

(7.77BOOKS)
Our Line of 25c Books is Immensely

popular
Here are some of the Titles

How to make and Use
Wireless Telegraphy
Model Steam Engines
Model Railways
Dry Batteries
Small Electric Motors
The Magneto Telephone
The Slide Valve
Beginners Guide to the Lathe
Beginners Guide to Fret Work
Inventions: How to Protect, Buy

and Sell Them
Metal Working Tools
And Many Other Electrical Titles

All Fully Illustrated
Mailed postpaid upon receipt of price

Send for full List of over 60 Titles FREE

(SPON O. CHAMBERLAIN
123 E. Liberty St NEW YORK

ELECTRICITY
PRACTICALLY TAUGHT

by trained instructors in a
school long established and
engaged in teaching.

ELECTRICITY ONLY
Day and evening sessions.
Individual instruction.
School and equipment open
for inspection. Write or
call for prospectus.

New York Electrical
Trade School

36 West Seventeeatk St reet. NEW YORK

Per cur Mutual Advantage mention Popular Electricity when wrltIng to Advertisers.
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Beyond a doubt the greatest labor-saving
device ever produced to lighten the never
ending labors of the home is the Electric Flat
Iron. Hundreds of thousands of these irons
have been sold during the past few years and
still comparatively few people comprehend the
secret of this modern electric time-saver. They
cannot understand how it remains "sissing"
hot without coal or flame.

The Electric Flat Iron of today is the re-
sult of much study on the part of the Gen-
eral Electric Company's experts, with a re-
sult that no heat is wasted in the electric irons,
which uses all the heat it receives. This iron
is the only one of which this is true.

The General Electric Flat Iron is shaped a
great deal like the ordinary sad -iron, except

r` it has better lines and is constructed on a
more scientific plan in regard to heat dis-

tribution. Inside each iron is a "Cartridge
Resistance Unit," which produces the heat.
The cartridge is a brass cylinder about 5
inches long, inside of which is a coil of flat
German silver ribbon wound on edge and
interspersed with heat -proof cement. In the
rear of the iron is a porcelain plug with the
wire terminals.

When the iron is connected to the electric

lighting circuit and the current turned on
electricity passes through the wires hidden
in the flexible cord to the coils in the cartridge
in the iron. Turning the switch completes a
path for the flow of electricity which the pres-
sure of the electric generator in the Power
House forces through the resistance and thus
generates heat. German silver wire resists
the flow of electricity; the current doesn't
flow through it easily ; in fact, work must be
done to force the current through the wire.
This work produces heat and the heat gener-
ated in this simple manner keeps the iron hot.

This cartridge -heating unit is indestructible
because made of cement and metal and en-
tirely enclosed within the iron. The shape
of the cartridge unit iron is such that all parts
of the bottom are maintained at a uniform
heat. Edges, center, toe and heel are all hot
all the time while in use.

The gun-metal finish makes this iron very
attractive in appearance. This finish is the
most durable-it will not tarnish like nickel
or other bright finishes when subjected to
intense heat. It never discolors when the
heat becomes intense and it will not rust.

The fact that all the heat produced by the
electricity is used and none wasted in the air
proves of great value when the iron is in
steady use, either in household work or laun-
dry service.

When one considers that there are one-third
of a million satisfied users testifying to the
unequalled convenience of the General Elec-
tric Iron it stands to reason that there must
be very good cause for its universal use.

"Next Tuesday Will Be Ironing Day," is-
sued by the General Electric Company, Sche-
nectady, N. Y., gives a very good idea of the
convenience of this electric iron. This little
folder contains many interesting facts regard-
ing this iron and its uses. Many users of this
iron tell their friends that it would be the
last thing they would give up if they were
limited to one electrical convenience. They
tell how it stands the wear and does the work
of a half -dozen stove -heated irons, how it re-
places a big hot coal stove on ironing day-
how it can be used anywhere in reach of an
electric light socket.

Another interesting booklet issued by the
same manufacturer is "Electrically Heated
Appliances," which describes in a general way
many heating and cooking devices manufac-
tured by this company which are in constant
use in electrical homes.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Excelsior. Auto -Cycle
The machine that makes good EVERY TIME.

Read the record of every big test that tries the quality of stock motorcycles
and you will find the EXCELSIOR at the head of the list.

c_r

Not a new and untried
experiment, but a machine
that has been rigidly tested
and found good.

It has more features of
real practical merit than
any other on the market.

Our catalog M.C. 12 is the
finest motorcycle book ever
issued. Let us send it to
you. A .postal with your
address is all that is re-
quired.

We will do the rest.

Excelsior Supply Company
Established 1876 233=237 Randolph Street, CHICAGO, ILL.

Round
Cu.l.

i

"A woman's hair is her crowning glory"

Dressing the Hair
is a new art with the DEL Electric Curling Iron in your hands. Affords
new conveniences, results and styles in curling, marcel waving and
pompadouring.

Heated for a minute or two in your electric light
socket, it is detached and holds even, ample tern-
perature long enough to dress a head carefully without
reheating.

The life and luster, the cleanliness that go with elec-
trictityl Even heat makes even curls-fluffy, natural curls that last from
two to seven days. NO BURNT ENDS!

Hairdressing is DEL-lightful with the DEL. Irons finely made,strong,
guaranteed. Put up in gift boxes at $3.75 each.

DEL SALES COMPANY, 98 Jackson BoulevardCHICAGO
Can be purchased at department stores, drug stores, electric light
companies, electrical supply houses, hair dressers, sporting goods
and hardware stores; or send us your dealer's name and you can
order direct from us at $3.75, express prepaid.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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lirsil'AmERKAN TEIEPHON[ JOURNAL -

Reaches, Weekly,
Every Telephone Buyer COMPRISING TELEPHONY, THE AMERICAN

In the World. TELEPHONE JOURNAL, SOUND WAVES
[AND THE TELEPHONE MAGAZINE.

Provides Its
Advertisers With The

Finest Auxiliaries

An Inducement
to Subscribe Now

ig We hope that every telephone man, not already a subscriber,
has been planning to order Telephony about the first of the
year, if not sooner. We ordinarily, however, have more orders
at that time than can be handled promptly, and it would be a
convenience to us to receive your subscription NOW.

Ill For this reason we will send Telephony from date order
is received until January 1st, 1910, to those new subscribers
who remit $2.00 NOW.

01 You need Telephony sent to yourself, personally, so that
you can read it carefully at your own convenience, and keep
a file of its copies for reférence and for binding.

C PLEASE FILL IN ATTACHED
COUPON AND MAIL IT AT ONCE.

NIP Ig THE SOONER YOU SUBSCRIBE
THE MORE FREE COPIES
YOU WILL RECEIVE.

Telephony Publishing Company
343-347 Monadnock Block

CHICAGO, ILL.

The
Telephony

Publ,shing
Company

343-347 Monadnock Block
CHICAGO, V. S. A.

q Enclosed rind $2.00 for my
subscription up to Jan. 1st, 1910.

Please send me all copies from receipt
of this order until December 31, 1908,

free of charge.

Name
Company

Address

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

GLOBE

Dry
Battery

The Globe Dry Hallery  meC

"m"asv for omen circulese^itluk Wiil Rive honer results end
'blur Ulan any other Dry FM.'

`'e the same clam

f1AUFACTUAEm ST

NATIONAL CARBON CO.

CLEVELAND, o.

liglianeassasi81023

A POPULAR BATTERY
AT A POPULAR PRICE

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

In all comparative tests made of the various
makes of low price dry cells on the market
the GLOBE proved its superiority in length
of life, efficiency and recuperative powers.

Price in lots of 12 or more 133c each.

NATIONAL CARBON CO., CLEVELAND, O.

Q.b

TYPE f.

rYPE C TYPE D
$3.50 Express $5.50

WIZARD
TOY

MOTORS
For

ALTERNATING
and

DIRECT CURRENT
110 VOLTS

Wizard Motors operate on Any Light Circuit; simply hook into
the light socket; plug and cord with every order We make all kinds
of Toy Motors. Write for Circular 27.

THE WIZARD COMPANY
Cor. Dearborn and Randolph Sts. CHICAGO, ILL.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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"She sits
and sews
as the
Washer goes."

-"In just
six minutes,
a tub of
clean clothes! "

The Electric Washer at Work
A Marvelous Machine that for 2 Cents a Week
Does All the Family Washing and Wringing

This machine we consider the greatest labor -
saver for women since the sewing machine was
invented. And even the sewing machine must
look to its laurels now.

The 1900 Electric Washer does all the wash-
ing and wringing.

It cuts the cost of washing and wringing to 2
cents a week-for electricity.

It's as easy to start or stop as to turn an elec-
tric light on or off.

And it is so simple and complete that no elec-
trician is needed to install. it.

Women who see the Washer at work just rub
their eyes in amazement. Yet here it is-actu-
ally doing the washing quicker and better and
cheaper than it was ever done before-without
a hand to touch it!

Another triumph for Electricity-taking rank
with the Telegraph. the Telephone, the Talking
Machine and the wonders of Wireless."

The 1900 Electric Washer
Sent Anywhere On Trial at Our Expense and Risk

We claim that this machine will wash a tubful
of clothes in Two to Six Minutes

-That it will wash clothes spotlessly clean
without injuring the most delicate fabrics

-That it makes boiling clothes unnecessary
-That it saves soap, saves fuel, saves wear

and tear on the clothes-and, best of all, saves
the woman.

It goes far toward solving the Servant Prob-
lem, by cutting out wash -day drudgery. And, to
the woman who does her own work or depends on
public laundries, it is an inestimable advantage.

Think of being able to sew or read while the
Washer is doing its work! None of the fuss and
worry that has been a part of wash-day. Every-
thing quiet and orderly, instead of all topsy-
turvey. The washing done and out on the line
hours ahead of the old way.

Just remember, please, that we are not paint-
ing a "word -picture," but stating simple facts.

We are so deeply in earnest about it that we
will gladly send you an Electric Washer and
Wringer-the complete outfit-for a month's free
trial. Yes, and we will pay the freight. We
furnish a splendid 1900 Electric Wringer FREE
with everytWasher. This ffee trial offer is to any
responsible person anywhere in the world.

If you don't fall in love with the Electric
Washer after giving it a four weeks' test, we will
take it back. The trial will cost you not a cent.
It will not place you under any obligation. Feel
just as free to return the Washer as you are to
keep.it if suited.

Ask Your Electric Light Company
Call up your Central Lighting Station on the

telephone. Ask for the Manager. He knows all
about the 1900 Electric Washer. It is part of his
business to keep posted on all the new uses of
electricity. He will tell you that the "1900" Elec-
tric is an immense success-that thousands are
in use in the best homes throughout the country.

Write for Free Book, "Electric Wash Day"
The story of the Electric Washer is one of

absorbing interest. It strikes a responsive chord
in the heart of every woman to whom wash -day
is now a dread. You owe it to yourself to look
deeper into the subject. Send for the free book,
while you have our address before you:-

The 1900 Washer Co., UM Henry St., Bingham-
ton, N. Y. Or, if you live in Canada, address
the Canadian 1900 Washer Co., 355 Yonge St.,
Toronto, Canada.

(We supply a Water Motor Instead of Electric Motor, if desired. Only 50 pounds of water pressure needed.)

For our Mutual Advantage mention Popular Electricity when wrklnp t Adwrtiaara.
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THE BABY TORCH
Smallest. Most Compact

$1.15 MI Oa Efficient Torch Made
Throws a Four -inch Flame.

Dealers are requested to Write for Quantity Prices.
H. W. HARROLD. ;. ;; VALPARAISO, INDIANA.

())
Iflustra t ing. Cartooning, Cow. 7
mercial Designing taught by
artists trained In American and Eu-
ropean Schools. Instruction adapted
to each student's needs. Advisory Board
of world's beat artists approves lessons.
Test Work Sent FREE to ascertain Indi-
vidual talents and needs. State course wanted.
You assume no obligation. Mechanical. Arch-
itectural and Sheet Metal Pattern Drafting also
taught successfully. ACME School of Drawing,237 South St., Kalamazoo, Mich. If interested, ask about the

ACME RESIDENCE SCHOOL IN KALAMAZOO

Artists and draftsmen make $20 to $100
a week. Pleasant, re-

fined. tacinating
work for men,

women boys
and girls.

NIaVdi a e guarantee
proficiency or

will re-fund
sew., tuition.
era

HALF TONE
ZINC ETCMIN(,
F ILLUSTRATING

aa Pean, ,nsn,son SºA

MEASURES VOLTS, AMPERES,
RESISTANCES

Our 3 -in -1 volt -ammeter. It
is accurate, compact, inexpen-
sive. just what you need.
Send for Catalog No. 14 of
portable and switchboard vol t -
meters and ammeters.

L. M. PIGNOLET
78 Cortlandt Street, NEW YORK

The Murray Transmissions
ARE RIGHT

Both in Quality and Price
EFFICIENT
DURABLE

Write for Quotations
MURRAY

MACHINE WORKS
$20 N Winchester Ave., Chicago

Combination
FILING
CABINETS

and DRAWING

TABLES
Thoroughly well made
and finished in Grand
Rapids best style, our
Cabinets and Drawing

Tables never fail to please the purchaser. Table and cabinet
combination here shown is one of our most popular pieces.
Send today for descriptive mailer and prices on our entire line
of Draughting Room Furniture.

Fritz Manufacturing Company
100 ALABAMA STREET, - GRAND RAPIDS, MICH.

ELDREDGE ELECTRIC MFG. CO.
MANUFACTURERS OF

ELECTRICAL
MEASURING

INSTRUMENTS
& SPECIALTIES

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

MAKE MIRRORS AT HOME
I" Big profits, with little outlay. One 18x30 in. mirror costs
52.00 to 15.00. You can silver a glass this size for 120c.
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,Ifrost'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 Avenue - - - MORGAN PARK, ILL.

GCOD CUTS
ENGRAVED BY ALL PROCESSES TO ILLUS-
TRATE ADS, CATALOGS. ETC. IT COSTS NO
MORE TO PRINT A GOOD CUT THAN A POOR
ONE. WE MAKE. CUTS THAT PRINT CLEAN AND
SHARP ON ANY PAPER. NO CUTS IN STOCK -
ALL WORK DONE TO ORDER - ASK FOR
SAMPLES. ACME ENGRAVING CO.,
157 WASHINGTON STREET, CHICAGO,

THE SPEAKING ARC
An ordinary arc lamp that talks, sings or whistles. Just
the thing for the lecturer and advertising purposes. De-
partment stores pronounce it the best advertising medium
ever used. Representatives with some electrical knowl-
edge wanted in every city. Send for descriptive matter.
VICTOR H. LAUGHTER, Byhalia, Miss.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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PUBLISHER'S PAGE
THE DEVELOPMENT OF A NEW ART.

We cannot help but comment upon the fact that our advertising pages in this issue ex-

ploit in greater numbers and in larger space than in any previous issue electrical accessory ap-

pliances for the household. There seems to be an unusual amount of activity among the

manufacturers at this time to exploit electrical household utensils and to educate the general

public especially the women, in their use.
Time was when Mondays and Tuesdays of each week were looked upon with more or less

dread by the women, and by the man and the rest of the family they were looked upon as a

general upsetting of the home. Monday was usually set aside entirely for washing; Tuesday,

the whole day, was set aside for ironing.
In the last year or two the drudgery of many household tasks has been entirely eliminated

in many homes, due to the use of electricity. This is fast becoming realized by people in

cities and towns where central stations exploit the consumption of current to a great degree

and where they are constantly carrying on a campaign of education by demonstrations, elec-

trical shows and the like.
The result has been that manufacturers have given this a careful study and have put upon

the market at a small cost electric flat irons and electric driven washing machines, to say noth-

ing of the other electric appliances such as curling irons, toasters, hot water heaters, and scores

of other household appliances.
The electric iron is undoubtedly a great labor-saving device and it is only necessary to

look back upon the days when coal stoves were used to appreciate this. Then it was

often necessary to wait fifteen or twenty minutes and sometimes a half hour for irons to be

heated, and then often times they were not heated enough to accomplish their work satisfactorily.

With it simply plugging in nearest socket in

a room, after which the iron becomes heated and remains constantly hot. And last but not

least, the operator need not leave the ironing board.
The devices above enumerated have become fairly well established, but there are other

new ones coming onto the market by the scores. Hardly a week passes in which some one does

not launch a new idea in the application of electricity in the home. It is always interesting and

profitable to study the advertising pages of a magazine, but in this new field especially we are

witnessing the development of an art, the possibilities of which are almost unlimited.

A SMOKELESS, FIRELESS CITY.

Will it ever come, the smokeless, fireless city of the future? A city in which electricity

is the source of all power, of all light and of all heat-electricity generated by a great central

power plant, where combustion is complete and smokeless, and from which radiate the wires
and cables transmitting the energy for every industry and every home. Such would be the
ideal condition, and it is toward this ideal that the largest cities of the country are working.

At the present time it is rather difficult to imagine Chicago playing the role of a smoke-

less city. Nevertheless a great work is going on in this direction, which means much for the

future of the western metropolis. This is the system of ,the .Commonwealth Edison Company,

the extent of which is little realized by the majority of the Company's patrons.
The leading article in this issue entitled, "Electric Service in a Great City," will open the

eyes of many to the extent of this great undertaking. It emphasizes the idea of centralized pro-

duction of current as exemplified by the Fisk Street and Quarry Street turbine stations. It ex-

plains how the current is transmitted and utilized over an area reaching as far north as Mil-

waukee, Wis., and south to Kankakee, Ill., an extreme range of 150 miles. It tells how the

170,000 horsepower of electrical energy are generated and of the plans for future extensions.
It is said to be the ambition of the Commonwealth Edison Company to turn every wheel

in Cook County and abolish every smokestack, except its own. The ambition is laudable
and its realization would mean greater economy and better living conditions for the city's

millions.
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Popular Electricity's Group N. 2
Set of Books

THE great popularity of our "Group No. 1"
offer, leads us to present this splendid com-

bination on the same liberal terms.

50 cents a month for seven months or free for
7 paid subscriptions to POPULAR ELECTRICITY

Practical Lessons
in Electricity
A text book by

standard authori-
ties. Most com-
plete and concise
practical book
on electricity ever
published. Invaluable as a ref-
erence work. Every Electrician
and student should have it.

Conversations in
Electricity

By J. G. Branch, B. S., M. E.

Written in dialog
form, givinga vivid
idea of the subject
and making a
strong impressidn
on the mind of the
reader. Easy to

understand-Elucidates the altera-
ting current and nature in an un-
usually clear manner - Profusely
illustrated with cuts and diagrams.

Story of Wireless Telegraphy
By A. T. STORY

Best wireless telegraph book on the market. Non - technical
-in Plain English - Fascinating - Instructlive - Students and
all interested in Electricity should secure a copy.

The Regular Price of this Set of Books is $5.00.
Under this Group Offer you can get the entire set abso-
lutely Free for only seven subscriptions to Popular
Electricity or send us the coupon with 50c and we
will sell them to you on the installment plan
for $3.50-50c a month for 7 months.
Every one interested in Electricity needs these books.

Why not take advantage of this liberal Group Offer?

For our Mutual Advantage mention Popular Elsotriolty when writing to Advertisers.
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is fired, or when we stand in some im-
mense powerhouse and watch the ma-
chinery by which some form of energy
is converted into power to do useful
work.

Such a feeling of admiration comes
over the spectator in a marked degree

than that known as the Fisk Street Sta-
tion of the Commonwealth Edison Com-
pany of Chicago, which, with the system
of which it is a part, forms the subject
of this brief article.

This is so for several reasons. The
station is very large, having a capacity
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of ioo,000 kilowatts or 134,00o horse-
power ; it was the first electric power
house in which steam turbines were in-
stalled on a large scale, and here has
been demonstrated during the last five
years the great advantages of the steam
turbine in the generation of electricity,
so that great ,railway companies using
current in very large quantities have
found it to their interest to buy "juice"

cago that sole reliance is not placed on
Fisk Street, remote as is the chance of
its breaking down. Within a few
months another great power house on
Quarry ,Stlet:t, just across the South
Branof the Chicago River from Fisk
Str has been placed in service, and
this has already added 28,500 kilowatts
to the company's total generating capa-
city, with ultimate capacity of 84,0oo

kilowatts when t h e
building is completed.

GLIMPSE IN THE BOILER ROOM OF THE
FISK STREET PLANT.

produced in this plant. And so "Fisk
Street" occupies a unique place in the
industrial life of Chicago, for it not only
supplies the ordinary commercial electric
light and power of a large city, but it
supplies power to many of the factories
and to nearly all the surface and elevated
railways as well.

But so important is the matter of unin-
terrupted electric power service to Chi -

Here, it may be ra-
marked, are 14,000 -kilo-
watt (18,600 horsepow-
er) turbo -genera t o r s,
and these are not only
the largest dynamo -elec-
tric machines in use, but
the largest prime mov-
ers of any description.

Adding to the maxi-
mum output of these
two principal stations
the capacity of the old
reliable Harrison Street
station, with its recipro-
cating engines, and that
of still other generating
plants which may he
used, the total maximum
generator capacity of
the systems will b e
found to be 158,000
kilowatts, or over zoo,
000 horsepower, of
which 8o per cent is af-
forded by Fisk and
Quarry Streets. Thus
the former, developed to
three-quarters of its ul-
timate capacity, and the
latter, one-third devel-
oped, mean much to the
city of Chicago.

These are big figures,
but one has only to go
back twenty years, or

even less, to find the entire central station
generating capacity of the company, con-
sisting of about 4,000 horsepower in per-
haps 20 small engines, and dynamos,
housed in a low building at 139 Adams
Street, since replaced by the present of-
fice building and substation on the same
site. From 4,000 to 200,000 horsepower
in less than 20 years !-a wonderful
growth is it not? And through the rail-
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way systems which receive current from
Fisk and Quarry streets power from
these plants is available from Milwau-
kee, Wis., on the north to Kankakee,
Ill., on the south, an extreme range of
150 miles.

Chicago is sometimes called the "Elec-
tric City," and with the foregoing facts

21/5 in mind one can see why the name is
appropriate. From the Fisk Street

CONTROLLING 18,000 HORSE POWER BY
THE HAND.

power center current is transmitted to 33
sub -stations, principally as 9,000 -volt al-
ternating current. In the sub -stations
the current is changed to direct current,
or perhaps to alternating current, of low-
er voltage, suitable to the needs of the
customer. There are railways, manufac-
turing establishments (many of large
size), public and office buildings, stores,
residences and other users. On Octo-
ber 1, 19o8, the date of the last annual
report, the company's commercial busi-
ness amounted to the equivalent of
4,137,650 I6 -candlepower lamps connect-
ed. In addition, it was supplying current
amounting approximately to 75,E
horsepower to street railways and other
public-service corporations. Since then
these totals have been materially in-
creased.

There are many facts of interest in
connection with the system as a whole.
For instance, the company occupies 49
buildings wholly or partially. It has in
reserve 15 storage batteries, having a
capacity of supplying 38,000 horsepower
for half an hour, to be called upon in
emergency or in case of quick, unexpect-
ed load. Exclusive of railways, there is

114,000 horsepower in motors connect-
ed. There are 28o miles of transmission
lines, 325 miles of underground mains
and feeders, 1,70o miles of ducts in un-
derground conduits and 3,95o miles of
overhead line wire. Millions of dollars
are represented by the copper placed in
the streets.

Ground for the Fisk Street Station
was first broken for this imposing struc-
ture in 1902, and the first steam -turbine
generating unit was placed in service
October 2, 1903. It was the first great
power house in the world to be equipped
exclusively with steam -turbine generat-
ing units, and it has become famous.
There is a row of ten units with a total
maximum capacity of ioo,000 kilowatts,
and they represent a wonderful advance
in the art, for the later units are fully
twice as efficient as the ones that were
first installed.

The main building is 475 feet long and
240 feet wide. It contains the boiler
room and the turbine room. The switch
house is a separate building 34o feet long
and 5o feet wide. The idea of a separate
switch house was another innovation for
Fisk Street. With its oil switches, it is
in great contrast to the old power -plant

ON THE TOP OF A 268 -FOOT SMOKE
STACK.

switchboard. The turbo -generators are
35 feet high and have (the later ones) a
maximum capacity of 12,000 kilowatts
each. The weight of revolving parts in
each machine is 70 tons, and the peri-
pheral speed is 3.8 miles a minute. Fif-
teen gallons of oil is provided per min-
ute for each turbine.
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The unit system of construction and
operation is everywhere provided, with
a view to isolating possible trouble and
minimizing its effects. The boiler house
contains a battery of eight boilers for
each turbine, or 8o in all. Each boiler
has 5,000 square feet of heating surface
and is equipped with a superheater which
takes the steam, at the boiler pressure of
18o pounds, and heats it from 150 to 200
degrees above the boiler temperature.
The steam then becomes a "dry" gas of
much higher pressure and of a power
second only to that of some powerful ex-
plosive..

There are five steel chimneys and they
are IS feet in diameter, rising 268 feet
above the ground. The daily coal con-
sumption during the busiest season is
about 1,700 tons, and the coal reserve is
50,000 tons on the ground and io,000
tons in the bunkers in the boiler house.

Everything about the plant is on a
large scale, but carefully planned, and
carried out with the most minute atten-
tion to detail.

A big concern is the Commonwealth
Edison Company. Its stock and bonds
are valued at about $50,000,000 and it
employs about 3,000 men. It is said to
be its ambition to turn every wheel in
Cook County and to abolish every smoke-
stack, except its own, and these give
practically no smoke, so excellent is the
boiler combustion.

One marked feature of the com-
pany's policy has been the steady reduc-
tion of rates, not only to the large,
wholesale consumers, which are of
course very low, but also to the small
shopkeeper and householder. Thus the
rates-commercial and residence rates-
of this year are but 4o per cent of what
they were ten years ago. These low
rates are made possible by the very re-
markable economies that have been ef-
fected in operation, and most conspicu-
ous among these economies has been the
reduction in the cost of producing elec-
tric current by means of the great, mod-
ern, scientifically designed Fisk Street
Station.

Thus the courage and foresight of the
men who boldly planned a great power
house in 1902 without reciprocating en-
gines have met a deserved reward.

LAMP POSTS AS HISTORICAL
MEMORIALS.

Very wisely, those who planned the re-
cent celebration in Philadelphia, to com-
memorate the two hundred and twenty-
fifth anniversary of its founding, sought
some means which would not only add to
the festive appearance of the city at the
time but could also be retained as a per-
manent memorial. A particularly happy

Courtesy o) the /Ruminating Engineer
ARTISTIC MEMORIAL LAMP POST.
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thought resulted in the erection of suit-
ably designed and executed lamp posts
around the municipal center of the city
in which is located the city hall. As this
edifice occupies four entire blocks, and is
one of the most imposing structures of its
kind in this country, the opportunity for
the display of such embellishments was
ideal.

In order that this plan might express as
much symbolism as possible, the com-
mittee having it in charge decided that
the number of posts should be 28, corre-
sponding to the number of original dis-
tricts, boroughs and townships which
were consolidated in 1854 to make up the
present city. The posts in themselves
are simple and dignified in design, as be-
fits their purpose, each supporting a
shower cluster of electric lamps in frost-
ed globes. The material is bronze, and
the execution is an example of the most
finished and skillful workmanship.

!SINGLE-PHASE RAILROADING AND
TELEPHONES.

Some apprehension has been felt by
telephone men, who have feared that the
spread of the single-phase electric rail-
way would interfere with the safety of
telephone service by induced currents. It
is a fact that single-phase electrification
affects telegraph and telephone systems
whose wires run parallel with the rail-
road and close to it. On an eastern rail-
road system it is said that a correction
has been found for this disturbance
which has proved to be simple and not
too expensive. Briefly described, it con-
sists of what are called compensating
transformers, whose secondaries are a
part of the telephone wires and wnose
primaries receive their voltage from pilot
wires strung on the same cross -anus as
those bearing the telephone wares and
thus having by induction the same volt-
age as the telephone wires. The trans-
former secondary voltage is nearly equal
and opposite to the induced voltage on
the telephone wires and thus constantly
compensates for it throughout all ranges
of induction due to the single-phase
wires. If no "bugs" are found in this
plan, it will be valuable in removing
what at first was considered a great
drawback to the use of the single-phase
railway.
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PUMPING OUT A MINE.

Down deep in most mines water is
constantly seeping in and tending to fill
up the lower levels. A continual warfare
must be waged between man and the
elements in order that the miners may
work at their task. Like prisoners in
ancient times who were made to pump
water out of their cells to keep from
drowning so the miners in the depths of
the earth must be protected by constant
pumping, only in the latter case electric-
ity does the work.

The electric motor -driven mine pump
is an ideal machine for the work. It re-
quires little or no attendance as would a
steam -driven pump. A couple of wires
carry the current to the motor with prac-
tically no loss and very little cost for
installation. To bring steam down
from the surface to operate an engine re-
quires an expensive piping system with

loss of power due to
evaporation of t h e
steam through its
long course from
boiler to engine.

In deep mines where
the lift would be too
high for one pump
several are installed
on different levels,
each driven by its
own motor, the water
being stepped u p .
from reservoir to res-
ervoi r.



ELEMENTARY ELECTRICITY.
BY EDWIN J. HOUSTON, PH. D. (PRINCETON).

CHAPTER X-CHEMICAL EFFECTS OF ELECTRIC DISCHARGES (CONTINUED).

It was by means of electrolysis that
Davy made his great discovery of the
compound nature of the alkalies, potash
and soda. The means he employed for
this discovery are shown in Fig. 71. The
battery consisted of four voltaic cells
connected together in series. The posi-
tive pole of the battery was connected to
an anode consisting of a disk of plati-
num, while the negative pole of the bat-
tery was dipped in a globule of mercury
forming the cathode and supported at
the center of a piece of caustic potash.

.------
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FIG. 71. DAVY'S EXPERIMENTAL
APPARATUS.

On the passage of the current the mole-
cule of caustic potash is broken up, oxy-
gen liberated at the anode, and potas-
sium, a metal, at the cathode, where it
immediately enters into combination or is
amalgamated with the mercury.

Since all electrolytic decompositions
are due to electricity, it is evident, from
what we have already said about the doc-
trine of the conservation of energy, that
the amount of chemical decomposition
produced must depend on the quantity of
electricity that passes. The passage of
one coulomb of electricity is capable of
setting free or liberating 0.0000105
grammes of hydrogen. Consequently,
one ampere, or one -coulomb -per -second.
is capable of setting free o.0000los
grammes of hydrogen per second. This
quantity or number, o.0000705 grammes
of hydrogen, is known as the electro-
chemical equivalent of hydrogen.

The electro -chemical equivalent of any
other element can be obtained by multi-
plying the electro -chemical equivalent
of hydrogen by what is called the chem-

ical equivalent of the element; that is, by
the atomic weight of the element divided
by its combining capacity or valency.
For example, the atomic weight of po-
tassium is 39.1; its electro -chemical
equivalent is therefore equal to 39.1 X
0.0000105 = .0004105. Consequently, by
multiplying the current strength that
passes in amperes, or coulombs -per -sec-
ond, by the electro -chemical equivalent
of any element, we obtain the weight of
the element liberated in grammes in one
second.

The laws of electrolysis as discovered
by Faraday are as follows :

(1) . In a series -connected circuit of
a number of decomposition cells contain-
ing different electrolytes, the amount of
decomposition that occurs in a given time
is the same in all parts of the cir-
cuit; that is, in each decomposition cell.

(2). The number of ions that are lib-
erated or set free by the passage of an
electric current is proportional to the
amount of electricity passing. A cur-
rent of one ampere, or one coulomb -per -
second, is capable of liberating a certain
number of ions ; a current twice as
strong ; i. e., two amperes, or two -cou-
lombs -per -second, will liberate twice this
number of ions.

Since, as already stated, electricity is
conducted through an electrolyte by
means of charges on the ions, and an
ion is capable of carrying only a definite
charge of positive or negative electricity,
any increase in the number of ions lib-
erated will necessitate a corresponding
increase in the amount of electricity
transmitted.

Therefore where several decomposi-
tion cells containing different electrolytes
are connected in series, the weight of the
different ions set free or liberated in dif-
ferent electrolytes by the passage of a
given current strength will depend on
their chemical equivalent, which, as we
have seen, is equal to the atomic weight
divided by the valency or atomicity.
Since an atom of oxygen weighs 16 times
as much as an atom of hydrogen, and is
equivalent in combining power to two
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atoms of hydrogen, the weight of oxy-
gen that is liberated will therefore be
eight times that of the hydrogen. In
other words, eight grammes of oxygen
will be liberated to every gramme of hy-
drogen. Since, too, an atom of silver
has io8 times the weight of an atom of
hydrogen, and is equal in combining
power, there will be 108 grammes of sil-
ver deposited in a silver decomposing
cell for every gramme of hydrogen de-
posited in a water cell. Again, since an
atom of gold is 197 times as heavy as an
atom of hydrogen and is able to replace
three hydrogen atoms in combination,
65 grammes of gold will be deposited
for every gramme of hydrogen.

As already stated, it is generally be-
lieved that when electrolysis takes place
the electric current does not pass through
the electrolyte by conduction as it does in
a metallic conductor, but by charges on
the ions or radicals. Consequently when
electricity passes through a number of
series -connected decomposition cells the
same number of monad atoms, or atoms
having a valency of one, will be set free
no matter what their nature; that half
the number of dyad atoms, or those hav-
ing a combining capacity of two, will be
set free; that one-third the number of
triad atoms or those having the
combining capacity of three, and so
on. In other words, the atoms of
every monad element carry the same
electric charge or the same quantity
of electricity, whether they are atoms
of hydrogen or atoms of silver ; that the
atoms of every dyad element, or element
having twice the combining capacity
carry twice as great a charge ; that the
atoms of every triad element or elements
having three times the combining capac-
ity carry a charge three times as great.

When a metallic salt is electrolyzed by
an electric current, it is broken up into
its positive and negative ions. The
metal, being electro -positive, appears at
the cathode ; the acid radical, being elec-
tro -negative, appears at the anode. This
principle is employed practically in elec-
tro -metallurgy, in the art of electroplat-
ing, in electrotyping, as well as in the
electric refining of metals.

For example, in the process of electro-
plating or covering the surface of any of
the baser metals with gold, silver, or

copper, the object to be plated is con-
nected with the cathode or negative ter-
minal of an electric source and placed in
a solution of the metal with which it is
to he plated opposite a plate of the same
metal connected with the anode or posi-
tive terminal of the cell.

Suppose, for example, that an object
is to be electroplated or covered with
copper. This object connected with the
negative terminal of the cell is placed in
a solution of copper sulphate, or blue
vitriol, immediately opposite a plate of
copper connected with the positive ter-
minal of the cell. As the current passes,
the molecules of copper sulphate are de-
composed, and copper, the electroposi-
tive radical, is liberated in the metallic
state in a layer that firmly adheres to ob-
jects connected with the cathode. At the
same time (SO4) an electro -negative
acid radical, is set free at the anode
where it immediately enters into com-

FIG. 72. SILVER PLATING BATH.

bination witn the plate of copper, thus
maintaining the strength of the copper
sulphate in the plating bath.

A silver plating bath is represented in
Fig. 72, also connected with a single
voltaic cell. As before, the articles to be
plated, a number of spoons, are con-
nected with the cathode of the voltaic
cell and suspended in a silver plating
bath, while a plate of pure silver, con-
nected with the anode, is suspended op-
posite these articles, also suspended in
the plating bath. As the current passes,
metallic silver is deposited on the articles
at the cathode, and the acid radicals lib-
erated at the anode, enter into combina-
tion with the plate of metallic silver at
the anode, thus maintaining the strength
of the silver plating solution.

It is possible by the processes above
described to decompose a metallic salt
and deposit its metal on conducting sur-
faces suspended from the cathode so as
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readily to produce cold castings. This
process is sometimes called galvano -
plastics. The arrangement employed for
obtaining these castings as in the case of
a medal is represented in Fig. 73.

A mould or hollow casting of the
medal is first obtained. This is readily
done by the use of an alloy consisting
of eight parts bismuth, three parts tin,
and five parts lead. A sufficient quan-
tity of the molten alloy is poured into a
shallow box, and, when almost ready to
solidify, the medal is placed in a hori-

FIG. 73. APPARATUS FOR MAKING COLD
CASTINGS.

zontal position on the still plastic sur-
face of the alloy, thus obtaining a sharp
impression of its elevations and depres-
sions. When the alloy sets, the medal is
readily separated from the mould by a
slight shock.

A metallic wire is then bent around
the outside of the mould which is sus-
pended from a metallic rod connected
with the cathode and immersed in a so-
lution of copper sulphate. A plate of
copper is suspended at the anode in the
copper sulphate solution immediately
opposite the mould. On the passage of
the current the molecules of copper sul-
phate in the plating bath are decom-
posed and metallic copper deposited in
the mould, thus accurately producing a
cold casting of the medal. In order to
prevent the copper from being depos-
ited on the back of the mould it is coated
with a thin layer of non -conducting var-
nish.

Gutta-percha can also be employed for
producing sharp moulds. In such cases,
in order to prevent the object to be
moulded from, adhering to the gutta-
percha it is previously coated with a
thin layer of black lead or graphite. The
gutta-percha is then softened by heat
and pressed against the object whose

mould is to be obtained. Since gutta-
percha is non -conducting it is covered
with graphite in order to permit it to
conduct electricity.

In a similar manner, gold may be de-
posited on the surfaces of the baser met-
als. This process is known as electro -
gilding, and is a great improvement on
the old method of fire -gilding, in which
an amalgam of gold and mercury was
applied to the surface of the metal to be
gilded, and the objects so covered were
heated in a furnace. This resulted in the
volatilizing or driving off of the mer-
cury and the depositing of the gold in a
thin film on the object.

There are various processes for electro -
gilding. In all of them, as, indeed, in
all cases of electroplating, it is necessary
that the surfaces of the objects to be
plated be thoroughly cleansed. The ob-
jects are connected with the cathode of
three or four series -connected voltaic
cells and immersed in a bath or plating
solution of gold, opposite a plate of gold
connected with the anode. Various gold
baths are employed in electroplating.

The ease with which gold is dissolved
from a plate connected with the anode
and deposited on objects connected with
the cathode, is sometimes employed by
counterfeiters for electrogilding spurious
coins. The counterfeit coin is suspended
at the cathode in a gold-plating bath and
a $20 goldpiece connected with the anode
is placed opposite the counterfeit. In
this way, on the passage of the current,
a film of pure gold is deposited on the
surface of the counterfeit. The same $20
goldpiece can be employed for covering
a comparatively great number of coun-
terfeit coins without undergoing any sen-
sible decrease in weight.

The ease with which metals are de-
posited by electrolysis from their solu-
tions is frequently employed in the re-
fining of metals. For example, copper
alloyed with the baser metals may be re-
fined as follows : The impure copper is
suspended from the anode of a decom-
position cell in the shape of a plate in a
solution of copper sulphate, and a plate
of pure copper suspended in the same
solution and connected with the cathode.
On the passage of the current, metallic
copper is deposited in a pure state on the
sheet of pure copper connected with the
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cathode, while the sulphuric acid radical
which is liberated at the anode enters
into combination with the copper of the
plate, forming a copper sulphate which
is dissolved by the plating solution and
thus maintains its strength. The impuri-
ties of the plate remain in the solution.
Copper so refined is known as electrolytic
copper.

Where the amount of electrolytic cop-
per produced is great the electric current
required for the refining is, of course,
correspondingly great. This current is
produced by means of huge dynamo -
electric machines known as electrolytic
generators. They are designed to pro-
duce powerful currents under compara-
tively small pressure or voltage.

The passage of an electric spark
through moist air is generally attended
by a peculiar smell, due to the production
of a substance called ozone, a peculiar
modification of molecular oxygen. As
we have already seen, molecular oxygen
consists of an atom of oxygen combined
with another atom of oxygen and there-
fore having the formula O = O. Now,
when a series of electric sparks are
passed through moist air, it can be shown
that the peculiar odor produced by the
passage of electricity through the air is
due to the breaking up of the molecule of
oxygen O = O, and the formation of

/O or tri-atomic molecular oxygen.
-O

This peculiar modification of oxygen is
known as ozone. It possesses strong oxi-
dizing powers, and is capable of acting
as a powerful bleaching agent. Its at-
traction for potassium is so strong that
it is capable of setting iodine free from
the molecule of iodine of potassium.
When properly administered, ozone is
able to afford relief in certain diseases
of the body, such as rheumatism, pul-
monary consumption, scrofula, etc.
Ozone is also capable of acting as a pow-
erful disinfectant by destroying disagree-
able odors in the air. In addition to this,
it acts as a powerful germicide, being
able to destroy the micro-organisms or
germs that produce many deadly diseases.

It is possibly because of the greater
amount of ozone existing in the air of the
seashore and the mountains that these
places are so popular as summer resorts.
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The ability of ozone to decompose po-
tassium iodide makes it a comparatively
easy matter to detect its presence in air,
since a piece of paper moistened in a
solution of starch in water containing
iodide of potassium, when cut in strips
and dried in a closed room, will become
of a bluish color when exposed to air
containing ozone. This blue color is due
to the setting free of the iodine in the
potassium iodide, thus permitting the
iodine to act on the starch.

The passage of a lightning flash
through air sometimes results in causing
a combination of the nitrogen and oxy-
gen, the two principal constituents of the
air. In this way, traces of nitric acid
are formed in the air by the direct com-
bination of nitrogen and oxygen.

When a number of short disruptive
discharges or electric sparks are caused
properly to pass through moist air, the
amount of nitric acid produced is suffi-
ciently great to possess commercial val-
ues. Indeed, an actual commercial plant
has been erected for the production of
nitric acid in this manner. The plant
consists of a nitrifying chamber, contain-
ing a vertical cylinder provided with
means for the simultaneous formation of
a number of short electric sparks. The
electricity for these sparks is supplied by
a steam -driven dynamo. The shaft of
the nitrifier is caused to rotate so that
the rubbing of metallic contacts over one
another produces a succession of small
disruptive discharges. At the same time
a current of moist air is blown through
the nitrifier. The air coming from the
nitrifier and the chamber is charged with
nitrogen. The nitric acid is absorbed
by passim- through an absorption tower,
through which a solution of caustic soda
is permitted to trickle. Professor Chan-
dler, in a report made on this device,
states that the apparatus was capable of
producing nitric acid at a cost less than
1.6 cents to the pound, of 70 per cent
acid. The market price of nitric acid at
the time the report was made was 5 cents
a pound. With an apparatus of the size
of the one experin ented on, the yield
was about 8,766 pounds of 70 per cent
nitric acid per annum.

Since, as is well known, nitrate of soda
possesses marked fertilizing powers, it
can be seen how important this effect
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produced by electric discharges must be
on the ability of the world to grow wheat.
The nitro supply of South America being
almost exhausted, no little anxiety had
been produced in the minds of many
able men as to whether a serious calam-
ity was not facing the world by reason
of the lack of a proper fertilizer. Now,
however, nitric acid can be produced di-
rectly from the atmosphere by the pas-
sage of electric sparks through it.

There are many other examples of
chemical combinations being produced
under the influence of electric discharges.
Among these are the substances pro-
duced in electric furnaces ; for, although
in electric furnaces, most of the prod-
ucts produced are due to the increase
in temperature, yet some are undoubted-
ly caused by direct action of electric at-
tractions. Electric furnaces will be fully
described in a subsequent article.

When an electric discharge is passed
through a sheet of paper moistened with
a starch solution in water containing po-
tassium iodide or iodine combined with
potassium, a decomposition is produced.
The iodine, appearing at the anode,
stains the paper blue. By this test, it is
not only shown that an electric current is
passing, but the direction in which the
current passes can also be determined,
for an electric discharge or current al-
ways passes from the positive to the neg-
ative or from the anode to the cathode.
Since the blue color appears at the anode
it is thus shown that the wire or terminal
touching the paper at this point is the
anode or positive terminal.

(To be continued.)

SMOKE RINGS AND HIGH-TENSION
WIRES.

At a recent meeting of a technical so-
ciety, Dr. Carl Hering of Philadelphia
related a rather interesting incident. He
was riding on a train near the high-ten-
sion transmission wires at Niagara Falls
when he noticed that as the smoke and
steam from the locomotive crossed the
wires it formed into circular rings
around the wires as centers. It was
quite a striking phenomenon. Evidently
there must be some dissipation of energy
from the wires to cause the smoke to
form into rings. This represents a loss,

although trifling, of course, and is a sub-
ject which has recently been carefully
investigated. It is now thought that at
a certain voltage of transmission, called
the "critical point," a . very appreciable
loss begins, and it is at this point that the
luminous discharge, visible at night, be-
comes manifest.

LAMP POSTS WITH FLOWER BOXES.
In Vienna in the public parks and in

the Ringstrasse, which is much like a
park, the city authorities have provided
some very handsome lamp posts one of
which is illustrated herewith. These
poles are of rolled steel and are much
higher than those commonly used in the
United States, the lamps being suspend-
ed from 33 to 4o feet from the ground.

LAMP POST AND FLOWER BOX.

Each is provided with a flower box about
half way up, and this receptacle is kept
filled with flowers or ornamental plants.
The effect is most pleasing. Two of these
beautiful poles are to be placed in a Bos-
ton park. But American engineers criti-
cise the height of the arc lamps, for in
this country a height of from 20 to 25
feet is considered best for practical il-
lumination. However, the flowers and
the beauty of design could be adapted
to a shorter pole without difficulty.
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THE ELECTRICAL VEINS OF A CITY.

Wandering from street to street, now un-
derground, now overhead, two innocent look-
ing little copper wires carry that mysterious
force-electricity-which you may use for one
purpose, your neighbor for another. Did you
ever stop to think of these wires, with their
various branches and sub -branches, as the
arteries and veins of a modern city? Such
they are, and they pulsate with energy which
furnishes the life for a thousand industries
and modern comforts to a million homes.



"SIERRA CASA," THE HOME ELECTRICAL.
BY P. J. O'GARA.

IN the foot -hills of the Sierra Nevada
mountains, about 5o miles east of
Sacramento, near the little town of

Colfax, is situated the farm of Mr. Ellis
Franklin, a retired business man of
prominence, of Sacramento. Through-
out the foot -hills there are many beauti-
ful trout streams, and one of these winds
its way through Mr. Franklin's farm
where, after a series of falls and
rapids, it finally plunges into the turbu-
lent Bear river. At times this little
stream becomes a raging torrent, but
during the summer months the flow is
restricted to a few miners' inches. With -

brought into action. The washer and
wringer no longer require the old China-
man for their operation.

As the flow of wafer during the sum-
mer months is relatively small it was
first necessary to provide a reservoir to
store up a considerable supply of water.
Happily the problem was soon solved
and at a very slight expense. An old
miners' ditch which had been used by
the early placer gold miners was so situ-
ated that a part of it having very little
fall could be used as a reservoir, having
a maximum storage capacity of about
ioo,000 cubic feet.

"SIERRA CASA," THE HOME ELECTRICAL.

out materially lessening the beauties of
the natural scenery, this little stream has
been harnessed to do the heating, light-
ing and cooking and most of the me-
chanical operations on the premises.

Nor is this all, the power plant fur-
nishes energy for pumping water which
is piped through the house for the
kitchen, bathroom and laundry. Then,
too, there is water for the lawn and the
small garden, and in case of fire, a hose
connected to the standpipe can be

From the lower end of the ditch,
which is provided with a pressure box,
admitting water to the intake, a six-inch,
No. 14, riveted steel, slip -joint pipe 445
feet in length was carried to the fo t of
the falls, where the power house is situ-
ated. There is no trouble from snow or
ice, for we must remember that "Sierra
Casa," as the place is familiarly called,
is situated in the most delightful part of
"Sunny California."

The power house is surrounded by
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magnificent oaks and pines. It is a well
built structure, 18 by 8 feet, with a
seven -foot wall plate, and strong enough
to support machinery much heavier than
is needed to furnish the required
amount of power. The water wheel is a
two -foot Pelton of special design and is
furnished with ring -oiling bearings, thus
requiring practically no attention. It
works under an effective head of 75 feet.
One end of the shaft carries a 24 -inch
pulley with a six-inch face and extra
heavy rim, so that with the heavy water
wheel the couple act as a flywheel in
maintaining absolutely constant speed
which is so necessary in the operation of
dynamos for incandescent lighting. The
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Careful tests showed that the one -
inch nozzle develops 2.74 horsepower
and the 1% -inch nozzle, six horsepower.
The water is supplied to the wheel
through a 3/ -inch valve operated by a
five-foot lever, full valve being obtained
by swinging the lever through 8o de-
grees of arc. The lever may be operated
either in the power house or from the
residence about a quarter of a mile dis-
tant. The manner of operating it will
be described later.

The electrical machinery in the power
house consists of a compound wound,
240 -volt generator, with a normal capa-
city of 4/ kilowatts, or about six horse-
power. It is driven at a constant speed

\N OLD MINERS' DITCH FORMED THE RESERVOIR.

other end of the shaft carries the gov-
ernor pulley. Three nozzles, one inch,
I'/ inches and 1% inches, respectively,
are - provided and can be easily inter-
changed as desired. -The size of the
nozzle to be used depends upon the
amount of power required, although a
minimum amount of water may be used
with the largest nozzle in place through
control at the gate -valve which admits
the water to the wheel. However, where
economy of water is desired, in case a
small amount of power is needed, the
smallest nozzle with full gate is most
economical.

of 1,200 r. p. m. by a four -inch, four -
ply rubber belt from the water wheel
pulley.

Current, at an initial pressure of 240
volts, is carried to the distributing board
in the residence about a fourth of a mile
distant, over a No. 8 hard drawn copper
transmission line, strung on 20 -foot
poles with four -foot cross arms, the
poles averaging about 10o feet apart.
The voltage drop is such that the volt-
meter on the switchboard at the resi-
dence indicates 220 volts. The residence
and Mr. Franklin's den, an artistic log
cabin, are lighted by four circuits carry-



608 13ÓPÜLAI2 1I.1ETI2ICITY

ing a total of about 5o, 220 -volt, 16 -can-
dle power incandescent lamps. The
other lighting circuit runs to the barns
and other outbuildings. The motor cir-
cuit connects with a three -horsepower,
22o -volt motor, which is placed in the

MR. FRANKLIN IN HIS POW iin PLANT.

basement, and besides operating a cen-
trifugal pump, this little machine,
through line shafting, drives the wash-
er, wringer, churn, cream separator,
grindstone and a 'circular saw for saw-
ing up wood into stove lengths.

DISTRIBUTING BOARD TN THE RESIDENCE.

It is not necessary for anyone to go to
the power house to turn the power on or
off ; that is, to start or stop the water
wheel. To the right of the switchboard
is a crank attached to a shaft passing
through the wall to the outside. This
shaft carries two winding drums about
two inches in diameter and securely
keyed to it. Around each drum is wound

a flexible wire cable. The cables pass
from the drums upward to pulleys fast-
ened to the side of the house, then
through a single block tackle and the
ends returned to a staple in the wall.
The pulley blocks are attached to two

POWER PLANT TN OPERATION.

galvanized iron wires strung over pul-
leys on the poles just beneath the copper
transmission line. These wires pass
through bushings into the power house,
the ends being connected to a flexible
wire cable passing through two pulleys,

TI E "DEN."

one on each side wall and directly in line
with the gate valve lever before men-
tioned. The upper end of the lever,
which is about five meet long, passes
through an iron ring which is connected
by two single pulley blocks to the flex-
ible cables. When the crank at the resi-
dence is turned to the right, or in the
direction marked "On," the gate valve
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lever is drawn to the right and the valve
opened, admitting water to the wheel.
Turning the crank at the residence in
the opposite direction, closes the valve.
Owing to the small diameter of the
winding drum and the added purchase
of the pulley blocks, the valve is co eas-
ily operated that a child can turn the
power on or off. An electric buzzer on
the switchboard tells when the gate -
valve is tightly closed.

The residence is beautifully lighted.
Lamps aggregating fully 900 candle
power make the rooms as cheerful and
pretty as any city home. Elegant fix-
tures, harmonizing with the interior,
make one almost forget that he is living
on the farm. Outside, the broad ver-
andas, with their pendant electric bulbs
and lanterns, add to the charm of this
country home. The farm laborers also
share in the luxury of electric lighting.
In their little cottage, which is apart
from the residence, electric lamos are
provided for the bedrooms and for the
library where the men pass their even-
ings.

But lighting is only one use to which
the power is put. Down in the basement
the three -horsepower motor, which has
its own switch and starting rheostat at
the switchboard, runs a horizontal cen-
trifugal pump, which lifts water from an
almost inexhaustible well to a reservoir
dug in the hillside and connected to the
pump by a two-inch pipe 250 feet long.
The reservoir has a capacity of about
6,000 gallons, and is placed 4o feet above
the level of the pump, furnishing
kitchen, bathroom, and laundry with wa-
ter at a good pressure. In the front yard
there is hose connection with a hydrant
which furnishes water for the lawn and
also adds security to the home in case of
fire.

In the kitchen electrical cooking and
heating devices are liberally employed.
During warm summer days the electric
stove is often connected to one of the
lamp sockets on the veranda and the
luncheon prepared in the cooling breeze
of an electric fan, thus avoiding the use
of the hot kitchen stove. The use of
electric flatirons also does away with the
old stove formerly so necessary on iron-
ing day.
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During the winter when there is al-
ways sufficient water for continuous op-
eration at full load, electric heaters are
used instead of the small wood stoves,
which formerly kept a man busy most of
the time.

As all farm plants should be, this little
electric plant is as nearly "fool proof" as
was possible to make it. Further than
this, it requires practically no attention,
and the power house need not be visited
more than once a week, if as often as
that.

Every night in the year the plant car -

TEA TIME IN TILE 11(1ME ELECTRICAL.

ries an average of 3o to 40 lights from
dusk till midnight and after that time a
lesser number. With the other services
it performs during the daytime, the
amount of electrical energy used on this
farm, if valued at the rate of ten cents
per kilowatt-hour, would be worth more
than $7oo per year. When we consider
the fact that the plant did not cost more
than $1,500, which includes costly fix-
tures, the water works system and all
appurtenances, we find that it is paying a
handsome profit on the investment. But
this is only one way of looking at it.
The pleasures and conveniences it has
added to farm life cannot be measured
by dollars and cents. It has added a
charm to country life, such as no other
investment of an equal amount could
possibly have done.



HOW 1T MIGHT HAPPEN.
Many street car accidents occur

through the carelessness of the victims
themselves, who fail to observe the ordi-
nary rules of caution. These rules have
been explained time and again, but they
apparently need constant repetition.
Realizing this to be the case, Stone &
Webster of Boston, who operate 25 or 3o
railway properties in various parts of the
country, have instituted a comprehensive
campaign of public education.

The idea is to take space in the news-

This company is trying to prevent thin accident happening to you.
You ought to be interested. You ought to be willing to be careful enough not
lo get off a car and walk behind It In front of another, or, where there is a
single track, in front of a awlftly moving vehicle. Remember that no-one
expects to see you dive out from behind the car. The first that is seen of you
is when you are under the wheels or the horse's hoofs.

Walt a second. Look. Open your ears. Then cross safely and go
home without the help of an ambulance. It will surprise you to find out how
careless are the women In your family - at least in this matter Watch
them. It will call attention to your own carelessness, perhaps.

Sample of Advertisement Used In Educational Campaign

Suppose It were you? A long Ume spent In repairing your body.
Expense I Perhaps death TOMORROW.

What difference would it make that you had got off moving cars
safely-"over a thousand times?" That fact would not remove your pain,
heal your skin, wipe the blood out of your eyes or pay the doctor's bill. It
would not bring back health. Or comfort your family if you were burled.

Why not lot the "thousand Omen" be enough.
Once more?-It might be the lut time! Your fault. " Walt till the

cat scope"-actually STOPS.
Say this to your wife or husband, your children, your pupils or em-

ployees. If they met death because you had oot cautioned them you would
blame yourself all your life.

Sample of Advertisement Used In Educational Campaign

papers of the cities wherein their lines
are operated and fill this space with
"copy" consisting of 31 heart to heart
talks on the various phases of the acci-
dent problem. These advertisements are
frank and concise and point out that it is
to the interest of the traction company
as well as the patrons of the road to
avoid such accidents, and pointing out
means by which the people may co-oper-
ate with the company in reducing the
danger.

The motorman knows that this is the saddest accident in
the whole list. A little child comes out suddenly from behind a
tree or wagon and runs quickly across the track-after a ball
perhaps. The child is busy-Intent upon Its play. The motor.
man is straining every muscle in his body to stop the cart But it
simply CANNOT be done In time. Not with the best car ever
built or the best motorman who ever handled a brake. The wheels
go over and - Suppose it was YOUR little boy or girl.

Keep the children from playing in the streets. Tell them
EVERY day to look out for wagons and street cars.

Sample of Advertisement Used In Educational Campaign

r+
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Here is a catastrophe that would not happen if
drivers of vehicles would not drive rapidly out of a
cross street and across the tracks. A driver was ask-
ed once what he did all day. "Sometimes I sit on the
seat and think" he said "and sometimes I just SIT."
Caution your driver to think-and listen and look-
and go slow - when he comes out of across street to
go over the car tracks.

There would be no excuse for you if you read this
and forgot it. What apologies would you make to
the dead horse?

Sample of Advertisement Used In Educational Campaign
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GAS ENGINE IGNITION BY ELECTRIC
SPARK.

To most people the operation of a gas
engine is somewhat of a mystery. The
principle, however, is comparatively sim-
ple. We have the cylinder, in which a
close fitting piston moves back and forth
as in a steam engine. Gas and air, of
the right proportions, are admitted back
of the piston and ignited. The explosion
which follows forces the piston forward.
Of course the operations are all auto-
matic when the engine is once started

AUTOMATIC
BATTERY CHARGER

TO COIL & NCINE THE SAME

READ HERE
VOLTAGE OF BATTERY.
AMPERE DISCHARGE.
AMPERE CHARGE.

ONE SWITCH
CONTROLS IGNITION AND
VOLT AMPEREMETER
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TREAT THESE WIRES FROM HERE +

AS IF FROM A BATTERY.

BATTERY FLOATING
ON LINE AND ACTING
AS RESERVOIR.

GAS ENGINE IGNITION SYSTEM.

and there are factors involved outside of
the general principle just stated; for in-
stance, the gas and .air must be com-
pressed by the return stroke of the piston
to just the right "compression" before
they are ignited, and this compression
must be carefully regulated to secure
best results.

There are various ways of igniting the
explosive mixture, but the most effective
is by the use of an electric spark. Two
methods of producing the spark are
chiefly employed, known as the "make -
and -break" and "jump -spark" methods.
The first consists in simply breaking an
electric circuit within the cylinder at the
proper time. This break results in a
small spark which ignites the gas. By

A the second method a spark is caused to
jump across between two slightly sep-
arated terminals within the cylinder. In
order to make the spark j um' it is neces-
sary to employ an induction coil with a
high voltage secondary winding.

Current for the electrical ignition sys-
tems is provided by small dynamos, mag-
neto generators, storage batteries or pri-
mary cells. An admirable ignition sys-
tem has recently been perfected which
is called a "dynamo -floating storage bat-

STORA E BATTERY

tery ignition system." How this system
is connected ánd operated is shown
plainly in the diagram.

There is first an automatic ignition
dynamo which is driven by the gás en-
gine itself and which generates the cur-
rent for charging the storage battery.
An automatic device connects the dyna-
mo to the battery only when the former
attains the proper speed and voltage to
charge the battery. The battery in turn
furnishes the current for ignition; it acts
as a reservoir to provide current of con-
stant voltage to operate the coils success-
fully. In addition it provides current for
ignition when starting the engine, at
which time the dynamo is of course
standing still. The ammeter on the
switchboard at the top enables the opera-
tor to ascertain at a glance the amperes
being consumed by the spark coil, or, by
simply turning the switch, the rate at
which the dynamo is storing current in
the battery.

Every village and hamlet on the
Canal Zone, Isthmus of Panama, be-
tween La Boca and Gorgona, is lighted
by electric lights.



POWER GENERATION FOR THE INLAND EMPIRE.
About 13 miles from the city of Spo-

kane, Wash., the Spokane River passes
through a picturesque granite rock can-
yon. In a narrow part of the gorge a
dam of cyclopean masonry has been con-
structed, 228 feet long, 58 feet high and
66 feet in thickness at the bottom. This
dam, and the power house which is built,
at one end, hold back an enormous body

all times held in reserve. Water from
the reservoir falls under a head of 58
feet and turns the blades of the water
turbines located in a compartment in the
lowest floor of the power house. The
shafts of the turbines are horizontal and
project through into the dynamo room,
carrying the revolving armatures of the
dynamos.

By Courtesy ei the `utrcet Railway Journal.

POWER PLANT OF THE INLAND EMPIRE SYSTEM.

of water, capable of generating continu-
ously 15,000 horsepower of electrical en-
ergy. This new plant is now furnishing
all the electric current required for the
operation of the Spokane and Inland Di-
vision of the Inland Empire System of
electric railways, comprising 13o miles
of well-built track with cars and electric
locomotives. In addition it furnishes the
lighting current for the town of Rosalia,
Wash.

Four great generating units, of 5,000
horsepower capacity each, are installed
in the power house, one unit being at

A man at the switchboard, by the aid
of a simple electrical device, controls the
governing arrangement on the water
turbines, which in turn controls the
speed of the turbines within 1% per cent.
The rotating parts of each dynamo
weigh 44,800 pounds and turn at the
rate of 240 revolutions a minute. The
power of these moving parts can hardly
be comprehended. It is equal to that of
a 574,4 pound weight being revolved
on an arm one foot long at four revolu-
tions a second. It is no wonder, then,
the power generated is capable of mov-
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ing whole trains miles away on the rail-
way lines.

Yet all this mighty power is controlled
and manipulated with ease by one or two
men at what is called the master switch -
board, which is situated in a gallery over-
looking all the machines in the dynamo
room. The man at the switchboard does
not, by his own efforts, throw the great
switches which actually cut the dynamos
in or out of service, or the rheostats
which control the strength of the dyna-
mo fields. This work is no longer done
by hand in the big power plants. He
simply pushes a button or throws a little
hand switch which closes secondary cir-
cuits to electric motors, and these latter
do the actual work of moving the heavy
parts of the main switches, rheostats, cir-
cuit -breakers, etc. From this same point
he also controls the flow of water to the
turbines, starting and stopping any unit
at will.

Current, after it is generated by the
dynamos, at 2,200 volts, is carried to
great oil -insulated, water-cooled trans-
formers. These transformers, which
weigh 42,000 pounds each, take the com-
paratively low voltage current and "step
it up" to a high voltage for the transmis-
sion lines which transmit it to the various
centers of distribution many miles away,
where it is stepped down to a voltage
suitable for the operation of the cars.

LOCOMOTIVE DISCHARGES AND
INSULATION.

In the electrification of steam railroads
one interesting point that has been de-
veloped by actual service is the effect of
steam locomotive discharges upon insula-
tors. Experience has proved, according

it to Mr. W. S. Murray of the New York.
New Haven & Hartford, that just about
double the amount of insulation is re-
quired that it was.thought would be nec-
essary. It was quickly noted that the
greatest number of insulator failures oc-
curred wherever the insulation was sub-
ject to the direct blast of the steam loco-
motive. It was necessary to provide
special means to meet this difficulty, and
the fact is of interest as showing the
one of several factors that enter into the
problem of electrically equipping rail-
roads on which steam locomotives are
still employed.
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ELECTROCUTING AN ARMY OF ANTS.

A peculiar and destructive ant had de-
fied all efforts to put it out of business in
the gardens and dwellings of the people
whom the work on the Panama Canal
had called to that tropical region by the
thousands. The cultivation of vegetables,
which was a very important matter, was
made next to impossible, and the ants
likewise invaded the houses and bored in-
to and honey -combed the woodwork and
furniture. All sorts of insecticides and
deadly chemicals proved to be but tem-
porary checks to the attacks of the ants,
which came from the jungles in regular
army ranks and array-millions of them.

Edward Schildauer, an electrical and
mechanical engineer on Col. Goethal's
designing staff, concocted all kinds of
enticing "mixed drinks" calculated to ap-
peal to the tastes of the hymenopterous
insects. He mixed chemical solutions in
which the ants were supposed to bathe
and then die. His experiments met with
no success, however, until he turned his
attention to electrical methods.

Mr. Schildhauer went into his garden
at Culebra one morning armed with a
dozen batteries, a few yards of insulated
wire and two files. He had observed
that the ant army entered his garden
from only one point, and he found the
path. He laid across it two parallel steel
files and connected up each on the cir-
cuit. As the ants stepped from one file
to the other they were electrocuted, but
they soon found out something was
wrong and they diverted their path,
marching around Schildhauer's electrical
dam.

Believing then that electrical destruc-
tion was impracticable, Mr. Schildhauer
gave it up, whereupon Mr. Tucker, his
associate, saw greater possibilities, and
he went to work with an electrical plan
large in scope and scale. He smoothed
off the ground around his garden and
made a level path for about 5o yards of
copper wire, and protected it from short
circuits. He connected the wire with a
powerful battery, and the moment an ant
army approached it the leaders were
killed. With their generals, majors and
captains gone, the army shifted to an-
other route, but the electrical destruc-
tion was repeated. Repeatedly the ants
assaulted the garden barrier, but without
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success. Then they retreated to the jun-
gle and gave up the attack for several
days, only to return with unlimited num-
bers. The attack on the wires was a bold
one. The indomitable little creatures
literally stormed the copper breastworks,
but only to meet defeat. Not until the
wire barricade, every touch of which was
death, was piled with tens of thousands
of dead ants did the assault on it cease,
and Mr. Tucker's garden and premises
became conspicuous by the absence of all
ants.

WHY THE TUNGSTEN LAMP IS EFFICIENT.
The question is often asked, "Why is

the new tungsten lamp more efficient
than the carbon filament lamp?" The
reason lies in the fact that the tungsten
filament can be operated at a much high-
er temperature and consequently greater
brilliancy than can the carbon filament.
The fusing or boiling point of carbon is
in the neighborhood of 4,000° C., but
long before that temperature is reached
the carbon begins to slowly vaporize,
coating the interior of the lamp bulb with
a dark deposit which screens the light
and destroys the effectiveness of the
lamp. Carbon filament lamps must
therefore be designed to operate at a
temperature just below the point where
this vaporization becomes objectionable.

The metal tungsten, of which the tung-
sten lamp filament is composed, has a
boiling or fusing point lower than that
of carbon. But tungsten does not vapor-
ize to any appreciable extent even up to
its fusing temperature, consequently the
tungsten filament can be operated at a
temperature nearly uo to the fusing
point, and this temperature is consider-
ably higher than the practicable tempera-
ture of the carbon filament, which is the
point where vaporization becomes objec-
tionable.

As brought out by Dr. C. P. Steinmetz
in a recent lecture before the Chicago
branch of the American Institute of Elec-
trical Engineers, although carbon has
now lost first place aka filament material,
as far as efficiency is concerned, having
now been out -distanced by several metals,
there is a possibility that it will sometime
take the lead again. As stated above,
carbon has the highest fusing tempera-
ture of any substance, and if only some

allotropic form of carbon can be discov-
ered which will not noticeably evaporate
before the fusing point is reached we will
have the ideal substance for lamp fila-
ments, which may be operated at a tem-
perature and brilliancy rivaled only by
the carbon arc.

When we look at the little, hair -like
filament in a lamp it does not appear to
be much-we are inclined to think almost
any substance ought to do the work. But
on this same little filament, since the
days of the first Edison lamps, the ener-
gies of hundreds of engineers and scien-
tists have been expended. And they are
still working on the same problem; some
trying to find new metals for the purpose,
others delving in chemistry to discover
allotropic forms of carbon-all seeking
to get just a little more light for the
energy consumed.

THE ILLUMINATING ENGINEER.

For the past 20 years a little band of
tireless workers has been specializing
in one department of modern science.
This little coterie of men has been deal -
in the mysteries of light and artificial il-
lumination until the practical application
of their discoveries has given rise to a
new profession-the illuminating en-
gineer.

A few years ago there were no men
who specialized on planning for artificial
light. Such work was turned over to the
architect of every new building and he
did the best he could with his meager
knowledge of the subject. Now the illum-
inating engineer is of a recognized pro-
fession, and his services are required
wherever a large building is being
planned, be it public or private.

It was the invention of the electric
lamp in the early eighties which made it
possible to develop new and improved
ideas in regard to correct lighting. At
first the ingenuity of the embryo illumi-
nating engineer was taxed to develop
new scenic effects for the theaters. Then
began the study and application of elec-
tric light for large halls and public build-
ings, while for the lighting of the home,
the stores and churches, the simplest
methods were long continued in use,
often without regard for the precise re-
sults which might be obtained.
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It was the invention of the more pow-
erful illuminants which made necessary
the illuminating engineer. The incan-
descent lamp, the improved electric arc
lamps and the new metallic filament in-
candescent lamps, such as the new tan-
talum and tungsten, gave abundant op-
portunities for illuminating effects, and
at the same time offered a wide field for
the study of light concentration and hu-
man health and happiness in rooms arti-
ficially lighted

THE EXTENSION DIFFUSER.
Demands of high-grade illumination

require observance of both the esthetic
and scientific principles of illumination.
Some kinds of lighting fixtures present a
very beautiful appearance but tire the
eye in a very short time owing to poor
distribution of light or too strong light.
Inversely, the light may be extremely
good for seeing but the fixtures may be
inartistic and out of harmony with their
surroundings. To meet the demands of
artistic and efficient illumination for
stores and also for rooms with low ceil-
ings the extension diffuser has been de-
signed.

This diffuser consists of a concave re-
flector body of ornamental design to be
fastened to the ceiling. From this re-
flector three or six tungsten lamps are
suspended. Below the lamps, and hid-

tion of light. The shades are made in
two different styles, known as the deep
and the shallow types. The shallow
shades are used with lamps of sizes up to
and including 4o -watt tungsten, 4o -watt
tantalum,' and 4o -watt Gem lamps. The
deep shades are necessary for use with
lamps up to and including zoo -watt tung-
sten, 8o -watt tantalum, and I25 -watt
Gem lamps. Clear glass lamps only
should be used as the light is thoroughly
diffused by the upper and lower shades.

THE EXTENSION DIFFUSER.

The distribution of light from the ex-
tension diffuser is not symmetrical about
the vertical axis as in most lighting units.
At angles approaching the horizontal the
diffuser emits more light laterally than
longitudinally. This is of special advan-

LAMP MOUNTING IN THE EXTENSION DIFFUSER.

ing them from vision is a shade of white
opalescent art glass, strongly bound to-
gether and specially constructed for
rigidity. The glass used in the shade is
selected and arranged so as to give maxi-
mum diffusion with the minimum absorp-

tage in stores when the equipments are
installed longitudinally over the center
of the aisle, the maximum light being
thrown out toward the counters and stock
shelves, very little light being thrown di-
rectly in the eyes of the customers.
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ELECTRIC FAULT FINDER.

Armatures and field coils of motors
and dynamos, transformer coils and elec-
trical apparatus of a similar nature are
oftentimes defective. A wire may be brok-
en or the insulation may be punctured
at some point not visible to the eyt. One
way of ascertaining if such faults are

sists of a battery box with suitable ter-
minals and switches, which is easily
slung over the operator's shoulder. A
telephone receiver is connected to the
terminals and held in place by a head
band. An adjustable rheostat is also
added. The test terminals are held on
the terminals of the circuit to be tested
and if the circuit is complete a loud

-I_Y .1 TESTING ARMATURE WITH ELECTRIC FAULT FINDER.

TESTING CRANE MOTOR WITH ELECTRIC FAULT FINDER.

present is to use a magneto and "ring"
out the armature or coil, that is, connect
the terminals of the magneto to those of
the coil and turn a crank. If the coil is
continuous the magneto bell rings.

A new way of ascertaining the pres-
ence of such defects is with the electric
fault finder, which not only detects the
faults but locates them as well. It con -

sound is heard in the receiver. In the
same way, to discover leaks, one test
terminal is held on one terminal of the
armature and the other on the frame of
the machine or armature shaft.

With this device it is possible to dis-
cover leaks, locate grounds and short cir-
cuits, locate coil ends, locate open cir-
cuits, etc.
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COMMUTATOR "SPARKING".
BY JACOB GLOGAU.

Commutator sparking is classified into
three forms, namely : Static; scintillat-
ing; greenish -yellow.

Small bluish white sparks that are'
often noticed are not dangerous, only,
producing a slight heating effect. They
may be designated as static sparking.

The scintillating sparking can not ex-
actly be called sparking because it is
caused by dirt or carbon dust, being
brought to a white heat while passing
under the brushes and appearing to cir-
cle the whole commutator.

The greenish -yellow sparking is the
dangerous form of sparking on account
of the heating and destructive nature. In
such cases every effort should be made
to locate. the trouble and remove it as
quickly as possible, because the longer
this is delayed the more trouble will be
met with at the end.

Following is a table showing the dif-
ferent causes of sparking:
Static
Scintillating (1

(2

(3

(4)

Greenish (1)
Yellow

(2)

(3)

(4)

(b)

Dirty Commutator
l Spacing around com-

mutator wrong.
Incorrect setting I Armature rotating
of brushes. 1 against brushes.

Brushes not fitted to
I commutator.

Brushes not accu-
rately fitted.

Grooves in com- 1 No end play.
mutator. Brushes not stag-

gered.
Brushes improperly

set.
High or low com-1
mutator bars. 1

Dirty commuta-
tor. ¡

Commutator out J
of round.
Brush tension too
small.
Open circuit -in
armature coils.
Short circuit in
field windings.

Excessive tempera-
ture. Unequal wear.

Lack of attention.
Excessive lubrication
Excessive tempera-

ture. Unequal wear.

Sparking at the commutator is a very
common trouble and is not an objection
if it is moderate and of short duration,
but when kept up for a long time serious
trouble will ensue, such as a burned or
rough commutator, and excessive heat-
ing. This can be remedied a little by
proper design of the machine and by use
of carbon brushes.

One of the principle causes of spark-
ing is overloading of the armature; that
is, too many lamps being fed by the gen-

enitor. The armature becomes over-
heated and the belts (if of the belt type)
will begin to slip and the only remedy is
to reduce the load at once.

Brushes not set right-The brushes
must be placed in the neutral point on
the commutator, which can be found by
shifting the brushes by means of the
rocker arm until all signs of sparking
disappear. The usual position for the
brushes is opposite the space between the
pole pieces, but it does not always follow
in all machines.

A bad commutator-Sparking is
caused by a commutator which has high
or low bars, or is rough, or with mica
sticking out, thus preventing good con-
tact for the brushes. A bad commutator
can be tested by placing the finger on
the commutator while it is rotating, and
feeling the rough spots. This is also
shown by the brushes making a clatter-
ing noise while operating. To remedy
this the commutator should be turned
down, then smoothed off with sandpaper
(not emery cloth, and then cleaned with
a little gasoline, so as to remove all
traces of copper dust. A good commu-
tator should have a dull glaze of a brown
color. It is also advisable to use a little
vaseline or dynamo oil on the commuta-
tor. I may add here that in one of the
traction companies of New York it is the
generator attendant's duty to put vase -
line on the commutator and collector
rings of the rotary converters in fairly
large quantities every hour.

Poor brush contact-The brushes
sometimes only touch the commutator at
one spot, because there may be dust at
the other end of the brush, or some of
the surface of the brush has a glassy ap-
pearance. To have good carbon contact,
the carbon to be used is placed in the
brush holder and tension applied to the
brush. A piece of sandpaper is put on
the surface of the commutator and is
drawn back and forth under the brush,
thus making the brush contact surface
round and with the same curvature as
the commutator, giving the very best
kind of contact. Then the brush is
cleaned with an oily rag and is ready for
use.

Short circuit coil in the armature-
In a motor the armature will take exces-
sive current. In the dynamo the arma-
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ture will require considerable power.2.be
coil will become heated and probably
burn out. The machine should be stopped
and a new coil replaced for the damaged
one.

Reversal of polarity of dynamo-
When compound or series wound ma-
chines are running in parallel, reversals
take place, closed circuits are formed
and a large amount of current results,
causing serious sparking.

Short circuits in field magnets-If one
of the coils is short circuited, the faulty
coil remains cool and the good coil gets
overheated, thus giving rise to sparking
at the commutator. To test, examine all
connections and test out with battery and
voltmeter. and if the short circuit is not
accessible the best way is to rewind the
coil.

An open circuited armature-Pro-
duces violent sparking at the commuta-
tor. The flashing takes place when the
commutator bar near the break is pass-
ing from under the brush. If the bars
are examined they will be found to be
burned, and the mica between them all
eaten away. The remedy is to solder the
two bars together, or use a jumper, as it
is called. This is done by connecting
the two bars with a piece of wire.

Weak field magnetism-May be due to
a short circuited field coil. This can be
detected easily by testing the pole pieces
with an ordinary piece of iron, the coil
will show very little attraction for the
iron. This distorts the armature mag-
netism, thus shifting the neutral point
and causing sparking.

Sparking is also caused by vibration of
the machine. This can be lessened by
putting more tension on the brushes.
Variation of speed sometimes causes
sparking, and, lastly, a ground will over-
load the machine, thus causing excessive
current to flow, and excessive current
causes sparking.

Motorists who suffer with cold hands
while driving their cars may have relief
by using a steering -wheel provided with
electric heat. An English invention de-
scribes a steering wheel with a core that
carries two electrically heated coils in-
sulated one from the other and from the
outer rim.

TUNGSTEN LAMPS WITHSTAND
LIGHTNING.

During a severe storm in Hacketts-
town, N. J., last summer, the series in-
candescent line used for street lighting
was struck by lightning, the discharge
passing through 33 tungsten lamps. The

EFFECT OF LIGHTNING ON TUNGSTEN
FILAMENT.

filaments were slightly curled as is shown
at the right in the illustration, but the
lamps did not burn out. This same stroke
of lightning burned out three transform-
ers then jumped to a private house rip-
ping off a door sill, knocking a woman
unconscious and passing into the ground
through a steam radiator.

A NOVEL CANNON.
Electric cannons, utilizing the principle

of the solenoid, have been proposed for
the last twenty years, although nothing
very definite has come of the talk. A
man in South Bethlehem, Pa., is now ex-
ploiting an electrically fired gas cannon,
but simply as a toy. A cork is placed in
the muzzle of a small gun, and when
an explosion is produced in the breech,
on the principle of the gas engine, the
projectile is thrown out with considerable
force. Ignition is produced by an elec-
tric spark, or the spark needle is
scratched against a block of pyrophoric
alloy. This is an alloy of iron and lan-
thanum, and when it is scratched it is
said to give off sparks, like the sparks
produced by flint and steel in other days.
Acetylene gas is used, and the inventor
makes the curious claim that it is "the
safest material under the sun that can be
used to make a noise."
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A THEORY OF ELECTRICITY.

To the Editor Popular Electricity:
Within the field of chemistry there is

no more active element than oxygen, and
hand in hand with it goes hydrogen.
Every drop of water formed embodies
the union of hydrogen and oxygen.
Every fire lighted gives off these ele-
ments of hydrogen and oxygen, the
hydrogen largely from the burning sub-
stance and the oxygen drawn chiefly
from the air to unite with the carbon as
carbonic oxide and with hydrogen to
form water vapor. Since the actions and
reactions of these elements in combustion
and in the formation of water are going
on continually and the association of the
composing elements of all bodies has
been effected through the action of either
fire or water it may be stated, as a self-
evident truth, that the composing ele-
ments have been arranged in an order to
permit the passage of either hydrogen or
oxygen; by their actual passage as they
left the bodies as evaporated moisture or
as hydrogen thrown off by combustion or
heat. Since oxygen and hydrogen are
known to exist in their free state in all
parts of the universe and are capable of
passage by chemical action through
solids, it must transpire that a union of
these gases under the required condi-
tions to ignite must take place at times
within or at the surface of bodies offer-
ing considerable resistance to the passage
of the gases. This would undoubtedly
give rise to an observable phenomenon
very similar, to that of electricity where
the chemical action was continuous. As
these chemical actions are of vast extent
and there is no apparent manifestation as
a result other than in the force of what
is designated as electricity, in the judg-
ment of the writer they are identical. The
hydrogen -oxygen flame is identical in
appearance with that of the electric spark
and produces the only heat equal to it.
There are two electric currents corre-
sponding to the gases, they move in op-
posite directions as they would if they
were drawn to a common point to feed a
combustion. In the arc light twice as
much of one carbon is consumed as com-
pared with the other. In ordinary com-
bustion two parts of hydrogen unite with
one of oxygen to form water vapor. We

observe the lightning's flash at a time
when these gases are the most active in
the condensation of .aoisture ; the natural
inference is that this action is elecrticity
and the lightning stroke the ignition of
currents of hydrogen rising from the
earth by chemical action.

C. E. BAKER.

LABOR SAVING IN OFFICE WORK.
Undoubtedly in the future a wide-

spread use of electric power will be
made in the ordinary work of business
offices.

Electric typewriters, for example, are
now available, and it would not be sur-
prising if they come into use to con-
siderable extent. The keys are operated
by small electro -magnets, and only the
slightest touch on the part of the op-
erator is necessary to do the work. An-
other advantage is that the touch is per-
fectly uniform, and therefore fhe work
has a neater appearance than it is pos-
sible to obtain when the keys are struck
by hand rather than being merely sub-
jected to a light touch, the machine do-
ing the rest.

Where large numbers of letters or cir-
culars are sent out addressing machines
are often used, and now -a -days these
machines are frequently driven by a
small electric motor, enabling the work
to be turned out much more quickly than
by hand.

Something of .a novelty in the office
appliance line is the letter -folding mach-
ine. It is said that by the use of this
device ordinary letters or circulars 8/
by Ii inches may be folded at the rate
of 9,000 an hour. The machine is not
complicated, and by its use, letters can
be folded so rapidly that the efficiency of
the office force will be greatly increased.
Here too it is a simple matter to attach
a small motor to drive the folder by el-
ectric power from the nearest lamp
socket.

Electric signs add much to the bril-
liance and attractiveness of the streets
of cities or villages. They are good for
the electric light company, of course,
but their chief merit lies in their drawing
power for the merchant who uses them
and the air of being up-to-date which
they give to his place of business.
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GENERATING ELECTRICITY BY SEA
WAVES.

Modern engineers are fully aware 01
the fact that the coal stores of our earth
are destined to be exhausted in a pos-
sibly not very remote future, and they
are accordingly intent on developing ad -

ELECTRIC GENERATOR

PROPELLING FLOAT OF SEA WAVE
GENERATOR.

ditional direct sources of energy.
The idea of utilizing the power of

sea waves has appealed to many invent-
ors, none of whom has, however, been
able heretofore to carry it out in prac-
tice on a commercial scale.

Recently an Italian officer, Sig. Ed.

DRIVEN BY SEA WAVES.

Pirandello, succeeded in erecting on the
coast of Rimini a plant allowing the
power there developed by the breakers
to be utilized for the first time in a really
practical manner. In connection with a
series of conclusive tests recently made,
this plant was able to keep a few elec-
tric lamps burning and to decompose
water electrolytically into its component
gases, the oxygen being compressed in
the familiar cylinder reservoirs, while
the hydrogen could be used for feeding
ordinary explosion motors.

The success of those experiments has
resulted in a company being founded at
Florence for the construction of the nov-
el apparatus. The experimental plant
erected at Rimini was built at a cost of
less than $4,000.

The most important part of the plant
is a pneumatic float of special design,
which constitutes the motive device
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proper. This comprises a closed float-
ing box -like arrangement. A tube, fit-
ted with valves, forms a connection,
through the float, between the closed
compartments and the atmosphere. Aft-
er first placing this float on the water,
the air is exhausted from a lower com-
partment in the box by opening the
valve. After closing the ¿alve, the float
is found to cling to the surface of the
water, owing to the pressure of the at-
mosphere. It can therefore be made to
transmit the reciprocating 'vertical mo-
tion of the sea waves to a chain running
over a pulley and toothed wheel. A let
of pegs fitted on another wheel engages
with the teeth of this wheel, provision
being made for those pegs to mesh with
the teeth and to transmit to them the
motion of the flcat only during the de-
scent of the latter. During the ascend-
ing motion of the float, the wheel thus
does not receive any impulse and the
chain fixed to the float is kept tightened
by a counterpoise fitted to its other end.

The second wheel, which corresponds
to the chain wheel, is fitted with an es-
capement, controlling a heavy flywheel.
The reciprocating motion of the float is
accordingly converted into a non -contin-
uous motion of the wheel corresponding
to the chain wheel, which motion is of
constant direction. The escapement
then serves to convert this motion into
the continuous rotation of the flywheel,
which transmits rotary motion to the
transmission gearing which drives the
dynamo.

THROUGH THE CASCADE TUNNEL BY
ELECTRICITY.

Passenger trains hauled by electric
locomotives are being used in the Cas-
cade Tunnel of the Great Northern Rail-
road. The electrification of this long
tunnel, which has been such a source of
trouble and annoyance since the road was
built, is the largest undertaking of its
kind ever attempted in the West, and
the Great Northern is the first of the
great western roads to adopt electric pro-
pulsion for any considerable portion of
its road.

Not only is the Cascade development
the largest of its kind in the West, but it
is the first three-phase railroad system

to be installed in this country and one of
the first in the world. The most unusual
feature of this electric,service, as planned
by the General Electric Company's engi-
neers, is the fact that the motors, which
pull the electric locomotives and trains up
the grades, will naturally and inherently
become generators on the down grades
and return electrical energy to the line.

AN IMPROVED ADDING MACHINE.

The ordinary adding machine will do
the work of from four to six expert com-
puters, and it would seem that there is
no need for quicker work than this ; but
electricity has been applied and makes

ADDING MACHINE AND MOTOR.

the machine capable of doing the work
of from six to nine human computers
more correctly and with less labor.

One large J adding machine company
is equipping its machines with Westing-
house motors, and trials have shown that
when thus equipped they accomplish the
foregoing remarkable results. In, the
unimproved form the only mechanical
work necessary is the pressing of the
keys and the operation of the handle pro-
jecting to the right of the case, but the
latter has been eliminated by the appli-
cation of the electric motor. Now the
numbers are written by simply pressing
a key on the keyboard of the machine,
which throws in a clutch and connects
the shaft of the motor with that of the
handle. The increased speed and accur-
acy are due to the elimination of the tire-
some manipulatión of the handle and
consequent interruption of the work.
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A GREAT ELECTRICAL SOCIETY.

Some idea of the widespread interest
taken in electrical work in this country
may be gained from the statement that
the American Institute of Electrical En-
gineers has now over 6,000 members.
This society has had a remarkable
growth in the last few years. It was
founded in 1884, and it has branches all
over the country. That at Schenectady
alone has a membership of between 800
and goo. Mr. Ralph W. Pope is secre-
tary of the organization, and to his
steady, even, unending work much of its
success is due.

LINOLITE.
Linolite is a comparatively new sys-

tem of illumination and, as its name
(line o' light) implies, consists of long,
tubular incandescent lamps arranged in
series. These lamps have single fila-
ments running from end to end, with

The light may be fitted inside the
frame work of a window or back of the
fillets in such manner that the fixture is
invisible or practically so, and the
source of light screened entirely from
the eye of the spectator. No light is
wasted outside the window, and the in-
tensity of illumination inside becomes so
much greater than the general illumina-
tion surrounding the window that atten-
tion is instantly attracted to the window
itself. Goods displayed as close as one
inch to the window are properly illumin-
ated, as the light is close to the glass.

METERS, GRAMS AND LITERS.

Electrical men should take particular
interest in the metric system of weights
and measures because all the electrical
units of measurement likewise are based
on the decimal system. It is interesting
to know, according to a floating news-
paper paragraph, that the use of the

LI I\10 LI TE - THE MODERN WAY

LINOLITE SYSTI::II OF ILLUMINATION.

suitable terminals for connecting the
lamps together in succession. The lamps
are finally mounted in a continuous semi-
circular reflector, made of a single sheet
of sheet metal, usually aluminum. Lino-
lite, so to speak, may be cut

24.
ENO VIEW SNOW/NO HOLDER

off by the

END VIEW OF LINOLITE UNIT.

yard to suit any purpose, which is gen-
erally window lighting, picture lighting
or ceiling illumination.

The whole fixture, reflector and all,
will pass through an oval ring 2% by
one inch, so it is readily seen that the
system economizes space in a vertical
direction.

metric system is now compulsory in the
Philippine Islands. Various attempts
have been made to make the use of this
system mandatory in this country rather
than permissive as at present, but so far
without success. However, it is a good
thing for all persons who wish to be well-
informed to familiarize themselves with
the metric system, for it is in use in a
very considerable proportion of the civ-
ilized countries of the globe. Once mas-
tered it is very convenient, for measures
of length, volume and weight are derived
from the same fundamentals.

As the metric units are used very
largely in the scientific literature of all
languages, it is convenient to remember
that the meter is a trifle over 39 inches or
somewhat longer than a yard. A centi-
meter is a hundredth part of this or about
two -fifths of an inch. A liter is a little
less than a quart dry measure and a little
more than a quart liquid measure. The
kilogram is a trifle over two pounds and
three ounces. With these simple equiva-
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lents in mind, and remembering that the
prefix centi means the hundredth part
and the prefix kilo means multiplied by
1,000, it is easy to translate metric ex-
pressions encountered in ordinary read-
ing into the corresponding values in the
ordinary English weights and measures.

AUTOMOBILE EMERGENCY ELECTRIC
LIGHT PLANT.

The modern automobile can be utilized
for emergency power service at a resi-
dence, factory or in the field for operat-
ing an electrical generator and can be
made to do excellent service for short
periods of time.

can easily be rigged up in this way with
any automobile, by jacking up one wheel,
the others remaining on the ground, so
that the differential gear allows the free
wheel to operate the dynamo, taking the
full power of the gasoline engine.

HOTEL SIGNAL SYSTEM.
One of the newest pieces of electrical

equipment for hotel use is a system of
little lamps of the switchboard type, by
which it is possible for a guest or the
management to locate instantly the room
in which chambermaids are working.
This is a great convenience both to the
guests and management, for the girl

AUTOMOBILE EMERGENCY ELECTRIC LIGHT PLANT.

During the Vanderbilt cup races on
November 24, 1908, it was necessary to
have incandescent electric lights at a cer-
tain point on the course, and a motor car
was pressed into service with, an elec-
trical generator as an improvised electric
light plant. The car used was a 3o horse
power roadster and the back tire was re-
moved from one of the wheels, a belt
being attached for driving the dynamo as
shown on the picture. In this manner 55
incandescent electric lamps of Ito volts
were operated, each of 16 candle power.
It will be seen that an emergency plant

having charge of any particular room
may be communicated with without any
loss of time. Each maid is provided
with a key which serves as a switch han-
dle for lighting a small lamp at the doors
as she enters a room and simultaneously
lighting the indicating lamp at the desk
of the chief of employes.

By means of an illuminated sign for
each guest he is notified immediately
when mail matter reaches the office for
him. The placing of a letter in the post -
office box corresponding to his room
closes a switch and lights a lamp.



THE MERCURY ARC RECTIFIER.
By the term "rectify" in electrical

phraseology is meant the changing of al-
ternating current, which reverses its di-
rection of flow many times each second,
to direct current, which flows continu-
ously in one direction. This operation, is
performed in various ways, on a large
scale by machines such as motor gen-
erators or rotary converters, on a small
scale by various types of electrolytic rec-
tifiers, which are of low efficiency. There
is still another device which has been

sage of current under ordinary condi-
tions, but if an arc can once be formed
in mercury vapor, the vapor becomes
"ionized"; that is, broken up into ex-
tremely small particles, smaller ever than
atoms. This "ionized" vapor of mercury
is a good conductor, and, when once
formed by an intial arc, is continuously
given off by the negative electrode, and
keeps the arc in operation. Only a few
volts are then necessary to maintain the
:urrent flowing in one direction, but a

MERCURY ARC RECTIFIER CHARGING AUTeMoBILE SPURAGE BATTERY.

developed in the last few years called
the mercury arc rectifier which accom-
plishes the same result at high effici-
ency.

Broadly speaking, the mercury arc
rectifier consists of a mercury vapor arc
enclosed in an exhausted glass vessel,
sealed -in electrodes being supplied for
attachment to the terminals of the elec-
tric circuit as shown at (A), (A') and
(B) in the diagram. Mercury vapor
has a very high resistance to the pas -

very .high voltage would be required to
sustain it in the opposite direction.
Therefore current can only flow through
such a tube from positive to negative.

Operation of the mercury arc rectifier,
as shown in the diagram is as follows:
The little starting anode (C), which is
positive, contains metallic mercury. The
tube is slightly shaken or tilted until the
mercury runs down into (B) . The mer-
cury thus forms a bridge between (B)
and (C) which allows -current to flow.

<
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As the stream of mercury breaks it
draws out an arc between (B) and
(C), which arc ionizes the mercury
vapor in the tube and allows current to
flow from (A) and (A') down through
(B). (B) thus becomes the cathode or
negative pole and continually throws off
ionized vapor which maintains the tube
in operation when once started. Now
(A) and (A') are connected to opposite
sides of an alternating current circuit,
and as the current in this circuit is con-
stantly changing in direction, (A) and
(A') are intermittently positive.

Since, as explained above, current can
only flow with ease in one direction
through the vapor, (B) always remains
negative and current flows out at (B)
in one direction (direct current), com-
ing one instant from (A) and the next
instant from (A') and so on. Thus we
have obtained direct current from alter -

for npr
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CONNECTIONS OF MERCURY ARC
RECTIFIER.

nating current by simply using a little
glass tube and a few ounces of mercury.

When first introduced the mercury
arc rectifier was used principally for
charging electric automobile storage bat-
teries where only alternating current ser-
vice was available. But it is now being
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used for many other purposes; for in-
stance, charging storage batteries on
telephone systems, ignition batteries for
automobile and stationary gas and gaso-
line engines, operating arc lamps for

FRONT AND REAR VIEW OF MERCURY
ARC RECTIFIER PANEL.

moving picture machines, searchlights
and similar apparatus, dental and other
small direct current motors, railway
signal systems, electroplating, and in fact
almost innumerable purposes.

ODDS AND ENDS.

To find circumference of a circle mul-
tiply diameter by 3.1416.

To find diameter of a circle multiply
circumference by .31831.

To find area of a circle multiply square
of diameter by .7854.

To find area of a triangle multiply
base by / perpendicular height.

To find surface of a ball multiply
square of diameter by 3.1416.

To find contents of a sphere multiply
cube of diameter by .5236.

Doubling the diameter of a pipe in-
creases its capacity four times.

A cubic foot of water contains 7/. gal-
lons, 1,728 cubic inches, and weighs 623/2
pounds.
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RESPECT BUT DON'T FEAR
ELECTRICITY.

While electricity is a powerful force
and one to be respected, still, in its or-
dinary applications to everyday life it
should not be feared, for it is never, in
these days of up-to-date construction,
allowed to "lay around loose" in quanti-
ties or voltages dangerous to the "inno-
cent bystander."

There is no reason to be afraid of the
ordinary incandescent lighting circuit
such as is used in houses illuminated
with electricity. This circuit ranges in
voltage or pressure from no to i i8
volts. Incandescent lighting current is
not at all dangerous. If a person should
pick up the naked wires of such a circuit
with his bare hands he would get but a
trifling shock, if his hands were reason-
ably dry. If he should pick up the same
wires with wet hands and take a firm
hold he would get a jolt.

The precautionary measures now used
in installing electric lighting systems and
the general improvement in all lines of
electrical engineering make it practically
impossible to get a shock from a lighting
circuit. The wires are heavily insulated,
making them proof against sparking, and
when installed by competent electricians
the fire danger is eliminated.

In electrical engineering circles any
voltage below 70o volts is called "low"
and anything above that figure "high
voltage." Broadly speaking nothing be-
low 70o volts is dangerous.

The ordinary street car systems use
electricity at Soo volts, although there
are a very few in this country using
more pressure than that. Such circuits
are of course out of the reach of persons
on the ground unless a trolley wire is
broken and hangs down. Touching such
a wire does not mean death. It is only
deadly when grasped in the hands ; then
it is dangerous because the victim can-
not let go and consequently remains in
contact for a considerable length of time.

The "deadly third rail" which is so
often spoken of, also operates at 500
volts, and is no more deadly than has
been already shown, except for the prob-
ability of a person, who is thrown down
by the shock, falling across the third
rail and the track or return rail and be-
coming unconscious. This, of course, is

as serious a case as that of the man who
is unable to let go of the wire.

Wires used for street arc lighting may
always be regarded with suspicion; they
are exceedingly likely to carry a current
of 2,000 volts or more, but contact with
them is next to impossible unless a per-
son goes "looking for trouble," as, for
instance, the small boy who is playing
"follow the leader" and climbs a light
pole. A fatal accident of this nature was
actually recorded which at the time
caused much talk about the "deadly elec-
tric current." But there were a hun-
dred other ways by which the unfortu-
nate lad might have met his death which
would excite little comment.

Electricity is a force to be respected as
we would respect the force of steam or
of a traveling belt; but there should be
no false alarms about its deadly char-
acter. It can be brought into our homes
and be made our willing servant with
absolutely no danger to us.

GRADUATED STREET LIGHTING.
In his presidential address at the re-

cent convention of the Illuminating En-
gineering Society in Philadelphia Dr.
Louis Bell of Boston, taking as his sub-
ject "Street Lighting," pointed out that
one great trouble in American cities is
that there is no careful discrimination
between streets which demand consider-
able light and those which are perfectly
well illuminated with a much less quan-
tity of light. For lighting purposes
streets should be divided into three dis-
tinct classes-first, the principal arteries
of traffic, which need all the light they
can get ; the secondary streets, making
up the bulk of an ordinary city, which
should be well lighted but do not require
a blaze of illumination, and a third class
of streets in which the lighting is intend-
ed merely to show the way. As to the
absolute amount of light, there should be
enough in the chief streets so that one
could see to read a paper without walk-
ing perhaps half a block to the nearest
lamp. Less illumination is needed in the
secondary streets, while those of the
third class require still less.

Diffusion of light is an important re-
quirement. Moonlight is good because,
although of slight intensity, it is widely
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diffused. Thus no trouble is experienced
in driving an automobile in moonlight
with a good head -lamp, but one might
have difficulty in guiding the car, even
with a good head -lamp, in a lighted
street, because the lamps in the street
flash straight in the face.

More light and all-night lighting are
needed, not only for general purposes
but for public safety. It is a familiar say-
ing among electrical men that one arc
light is as good as a policeman. Certain-
ly a city well lighted all over is a safer
city at night than the average poorly
lighted city. This is well understood in
Europe, where in the chief cities one
can read fine print at night in all the
principal streets for every step of the
way.

A TELEPHONE MOUTHPIECE OF GLASS.

Physicians contend that the ordinary
hard -rubber telephone mouthpiece may
easily become unsanitary, if not fre-
quently cleaned, by the deposit of germs
from the breath of people talking into it

GLASS TELEPHONE MOUTHPIECE.

and also from the atmosphere. A mouth-
piece of glass has now been devised,
which is so attached that it can be in-
stantly removed for cleaning or boiling
if desired. Clear glass is used, and it
is said to give even better telephone
transmission than the ordinary mouth-
piece. The invention is of interest as
illustrating the constant tendency to
make all every -day appliances as sani-
tary and healthful as possible.
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PROCESS OF COLORING INCANDESCENT
LAMPS.

One of the readers of Popular Elec-
tricity recommends the following process
for coloring incandescent lamp bulbs :
Dip the bulbs in white shellac thinned
with denatured alcohol. The lamps
should be connected and the current
turned on when they are dipped, so that
the bulb will dry immediately upon being
taken out of the bath. This preparation
gives the bulb the appearance of frosted
glass. If special colors are desired dyes
may be added to the shellac.

ELECTRICAL CROSS EXAMINATION.

l; nder intense mental excitement, no
matter how outwardly calm an individ-
ual may be, the hands will involuntarily
relax according to the intensity of the
emotion and the susceptibility of the per-
son affected. This fact was once turned to
advantage in a criminal trial in which
the defendant was so hardened that he
was outwardly calm to all appearances
during cross-examination.

The prosecuting attorney then rea-
soned that if the arms of the chair could
only be made to communicate the pres-
sure of the invisible contractions of the
muscles of the hands and arms of the
witness, an important light might be
thrown on the case. He called an elec-
trician to his aid, and during the ab-
sence of the prisoner from the court
room the arms of the chair were re-
moved and split in half and in each was
placed a hard carbon plate, which served
as a variable resistance. Wires were run
from the metal plates, placed on either
side of the carbon, through the legs of
the chair and under the floor to a tele-
phone receiver and battery placed in an
adjoining closet. The arms were again
upholstered and the chair replaced.
Every increase of pressure on the arms
of the chair now affected the transmitter,
and caused sounds to issue from the
mouth of the receiver.

On the resumption of the trial a court
official was placed in a closet, and by a
series of signals arranged beforehand
signified the feelings of the prisoner as
they were betrayed through the muscles
of his hands. The main points against
the prisoner were thus determined. They
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were presently formulated and read to
him in privacy, and he was so overcome
that he made a confession of his crime.

HEAD LAMPS PROTECT THE STREET
SWEEPER.

The unusual spectacle of little lights
bobbing at night, like fire-flys, in the
highways and byways of Chicago's boule-
vard system, has aroused some curiosity.
These mysterious lights are nothing
more or less than little electric head
lamps worn by the industrious street

STREET SWEEPER AND HIS HEAD LAMP.

sweepers to prevent them from being run
down by rapidly dashing automobiles.

Two -volt tungsten lamps, in special
sockets, are attached to the caps of the
wearers. Current for each lamp is sup-
plied by a storage battery cell carried in
the pocket of the wearer. This storage
cell is about an inch in thickness and is
214 inches wide by six inches long. It
contains, besides the lead plates, "solidi-
fied" sulphuric acid, which is the con-
sistency of jelly.

The lamps are serving their purpose
admirably and are a source of evident
pride to their wearers.

IN CASE OF SHORT-CIRCUIT.
In electrical literature one often reads

of a "short-circuit."' What does the ex-
pression mean? Simply that wires have
become crossed or connected so as to
form a shunt or by-path of comparatively
low resistance, through which so much
of the current passes as practically to
cut out that part of the circuit through
which the current originally flowed. In
case a short-circuit should occur at or
near the generator, or if an arc should be
formed at a switch or fuse block, and
hold on, the man in charge is usually di-
rected to throw all resistance in the field
rheostat and if necessary shut down the
engine at once.

The following order should be ob-
served : First throw in circuit breakers;
then the main switch. In opening a cir-
cuit, trip the circuit breaker; then open
the switch. If a line fuse blows, first
open the switch corresponding with that
line and then replace the fuse. After-
ward close switch. If a second blowing
of fuse follows, there is something wrong
on the line, probably a short-circuit, and
this should be corrected at once.

COPPER AND ALUMINUM.
Although aluminum is not such- a good

conductor of electricity as copper, it is
used to a considerable extent where bare
wires are put up to transmit current, par-
ticularly when copper is high in price.
Aluminum is seldom or perhaps never
used for insulated wire. It is, of course,
much lighter than copper, and in com-
paring the two metals as electrical con-
ductors several factors have to be con-
sidered. Here are some of them:

Copper. Aluminum.
Specific gravity 8.93 2.68
Conductivity for equal area 100. 63.
Weight for equal conductivity 100. 48.
Area for equal conductivity 100. 160.
Diameter for equal conductiv-

ity 100. 126.

It will be noted from the relative diam-
eters that an aluminum wire to be of
equal conductivity with a copper wire is
almost exactly two sizes larger by the
Brown & Sharp wire gauge.

The conductivity of aluminum wire is
63 per cent that of copper ; but an alum-
inum wire of equivalent conductivity will
have 48 per cent of the weight and 16o
per cent of the strength.

<
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DROP A PENNY-GET A SHINE.
This rival to the industrious shoe

shiner is run by electricity. Dropping a
penny in the slot starts a motor, and this
causes the brushes to revolve. The foot
is inserted in a box containing the
brushes and is held there until a bell
rings, which is the signal for the left foot
to be changed for the right, or the right
for the left. When the machine has given
the customer his penny's worth of polish

ELI: i "I'RIC SHOE SHINER.

it gpietlyceases to revolve. 1f he is dis-
satisfied with the result he can drop in
another penny and have his shoes pol-
ished a little brighter.

AMPERE MEMORIAL TABLET.
Appropriate tribute was paid to the

memory of Andre -Marie Ampere, the fa-
mous French physicist, at Ampere, N. J.,
on December 3. This was the occasion
of the unveiling of a beautiful tablet
erected in the new railroad station at Am-
pere, and the gift of Dr. S. S. Wheeler.

Andre -Marie Ampere was the man
who founded the science of electro-
dynamics and his name is to -day used
throughout the world to designate the
unit of electric current, which is the am-
pere.

f"
e

I "HON

Í,NDRE-MARIE
vJ-Io FOVNDED THE SCIEN
jOFELÉ.CTRO'DYNAMICS
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The tablet, a beautiful piece of bronze,
is shown in the picture. It bears bas-
relief of Ampere with appropriate in-
scription. It was unveiled by the French
Ambassador, M. Jules Jusserand, and
many prominent men were present, in-
cluding representatives from the four na-:
tional engineering societies.

A NOVEL PAY SYSTFM
A novel pay system, designed to save

bookkeeping and clerical work, is to be
put into effect on the Philadelphia Rapid
Transit system. There will be a daily
payment of wages to motormen and con-
ductors. Each employe will be paid at
his respective car barn as he finishes his
run for the day. The receiving clerk
at the barn will take the conductors' re-
turns and audit them immediately.
Should no error be found in either the
returns or report, the crew will at once
be paid the day's wage, the money being
taken from the cash collected for the day
by the various conductors.



HIGH FREQUENCY CURRENT EXPERIMENTS.
BY H. L. TRANSTROI\f.

In an article which appeared in the
August issue of Popular Electricity it
was mentioned that long discharges
could be taken through the body, at very
high voltages, from the secondary óf a
Tesla coil. It must be remembered that
the discharges are not confined to the
upper terminal but can be taken along
the whole length of the coil, decreasing

Fig. 1.

100,000 VOLT DISCHARGES

in length until the bottom is reached.
This is true when the lower terminal is
grounded or connected to some conduct-
ing body equivalent to a ground. If,
however, the secondary coil length is in-
creased sufficiently it will be seen that no
discharge whatever takes place at the up-
per terminal, but instead gives the best
results at a point equidistant from the
terminals.

If the number of plates is changed this
point of maximum spark length changes
also; if plates are added the point moves
upward, if fewer plates are used the
point moves downward correspondingly,

but at the same time another discharge
point is noticed at the upper terminal.

This effect is caused by the differences
in length of electrical waves. If we use
sound waves as an analogy we can un-
derstand the action of electrical waves
better. Sound as we know travels about
1,120 feet per second. If a sound is
made that vibrates ioo times a second it

Fig. 2.

TAKEN THROUGH THE HAND.

is reidily seen that each wave is 112 feet
long. Electricity, however, travels at the
rate of 186,5Oo miles per second, so to
get an electrical wave of such a short
length as used in the analogy it would be
necessary to have about to,000,000
waves a second. If these waves are sent
along a wire, every too feet would be a
point where one wave would end and an-
other begin. But electrical waves are
each composed of two alternations, first
in one direction, increasing from zero
to maximum value and then decreasing
to zero again, and reversing from zero to
maximum in the opposite direction and

<
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then to zero again. Each wave therefore
consists of two zero values and two
maximum values or points.

If the secondary wire of the Tesla coil
is lengthened sufficiently the zero value
will be reached and therefore no spark
would result at the end of the wire.

Fig. 1 shows how discharges can he
taken through the body at about roo,000
volts and a frequency of about I,000,000.
without the sensation of pain. The hand
in this case is above the heavy flash, but
does not show in the picture. In this ex-
periment one terminal is grounded. The
experimenter should be careful not to
stand near the nails in the floor if there
are any, as he would be likely to receive
an unpleasant spark from them.

In Fig. 2 the lower terminal of the
Tesla coil secondary is grasped firmly in
one hand, while the other is extended to-
wards the upper end. The hand receiv-
ing the spark is plainly shown. A fine
wire is fastened vertically from the top
terminal.

These pictures were not taken by
flashlight.

STEAM BOILERS.
Men having to do with steam power

plants will find much valuable informa-
tion condensed in the following para-
graphs, taken from the Pittsburg Reduc-
tion Company's Handbook:

A cubic inch of water evaporated
under ordinary atmospheric pressure is
converted into one cubic foot of steam
(approximately).

The weight of 27.2 cubic feet of steam,
at atmospheric pressure, is one pound,
while 13.8 cubic feet of air weigh I
pound.

Boilers require for each nominal horse
power about one cubic foot of feed water
per hour.

Locomotives average a consumption of
3,000 gallons of water per loo miles run.

The best designed boilers, well set.
with good draft and skillful firing, will
evaporate from seven to io pounds of
water per pound of best quality coal.
The average result is from 25 to 6o per
cent below this.

In calculating horsepower of tubular or
flue boilers, consider 15 square feet of
heating surface equivalent to one nom-
inal horsepower.

One square foot of grate will consume
on an average 12 pounds of coal per
hour.

Condensing engines require from 20
to 30 gallons of water to condense the
steam represented by every gallon of
water evaporated-approximately say
from one to I% gallons per minute per
indicated horsepower.

A boiler horsepower is defined by the
American Society of Mechanical Engi-
neers as the evaporation of 3o pounds of
water per hour from ioo° F. under 70
pounds gauge pressure.

GOOD LIGHT IS FACTORY ECC NOMY.
It is said that 75 per cent of the errors

in any shop are made during the last few
hours of the day. There can be but one
reason for this -poor light. No laborer
can keep up his standard of efficiency
while working under the handicap of poor
light. Not only are many shops provid-

AN ADJUSTABLE MACHINE LAMP.

ed with insufficient light, but what lights
there are only too often are badly placed.
To get the best results each machine
should have individual illumination. An
arrangement such as the one shown in
the picture is a very good one. The lamp
is carried on a flexible arm or "goose-
neck" and can be moved around the
work in any direction so as to turn the
broad side of the lamp in the direction in
which the light is desired, whether down-
ward, upward or horizontal.



THE CHICAGO ELECTRICAL SHOW.

The science of electricity as it pertains
to heat, light and power ; the marvelous
strides and wonderful development in
electrical invention ; the thousands of
electrical applications in the movement
of the world's social and industrial life,
all are exemplified at the Chicago Elec-
trical Show, which is in full swing at
the time this issue reaches its readers.

The great exhibition is held each year
in the Coliseum, the period this year
being January 16th to 3ofh. From a
trade standpoint this annual exposition is
a great business getter, bringing togeth-
er the seller and the buyer and educating
the latter to the newer and later devices
and inventions for saving time and labor.

To the housekeeper the Electrical
Show is of great importance, particularly
so this year owing to the many new in-
ventions to lighten the burden of house-
hold routine in cooking, heating, light-
ing and decoration. Inventions are seen
on every hand that save time and labor
and add comfort in the home, such as
vacuum cleaners, improved laundry ap-
paratus, vibratory machines, etc.

One of the interesting features about
the show is the fact that many of the
exhibits are active, illustrating the
advantage of motor -driven machinery.
The area of the Coliseum is 40,000
square feet and every available foot of
space is utilized, the list of exhibitors
including all the leading electrical con-
cerns of the United States.

Long before the show opened, special
arrangements were completed with the
United States Navy Department at
Washington for the installation of the
complete electrical equipment of a mod-
ern battleship. Neither the public, nor
the electrical trade itself, fully compre-
hends an electrical equipment of this
character as a whole, but the simple fact
that it costs in the vicinity of $3oo,000
to electrically equip one of the great ar-
mored sea fighters of today gives some
idea of the greatness and importance of
an exhibit of this character. This ex-
hibit will not only be of great interest to
the general public, but will open a new
field for electrical manufacturers who
have never bid for United States Navy
work.

A NEW USE FOR A NEW LIGHT.
One of the largest cigar manufacturing

firms in the world has solved the hitherto
impossible task of packing cigars by
night under artificial light. Previously
this work could only be done in the day-
time, and then only under the most
favorable conditions. The men trusted
with the shading, sub -shading and pack-
ing of cigars worked only a few hours
of the day. Their benches were located
near large windows on the north side of
the factories, away from the brilliancy of
actual sunshine, and on cloudy days, or
when it began to get the least hit dusky,
the work had to be suspended altogether.
This inconvenience was one of the most
serious drawbacks to the cigar industry.
The factories would work night and day,
if necessary, but the sorting and grading
of the finished product before shipping
could only be done in the pure light of
perfect day.

In one of the large cigar factories in
Columbia, Pa., only a few weeks ago the

work of packing the finished cigars was
far behind, owing to intense smoke from
the great forest fires, which practically
hid the sun. The superintendent of the
factory was discussing his troubles with
the superintendent of the electric light
station, which led easily into a talk on
the merits of the new metal filament elec-
tric lights. As a result of this argu-
ment an illuminating engineer from Har-
rison, N. J., was called in and asked to
make a series of tests in the factory, uti-
lizing the new lamps, to see if any of
them were suitable for the difficult task
of sorting and packing cigars.

All the new types of electric lights
which have been developed in the past
few years were given a thorough test
but it was not until the new tungsten
electric incandescent lamps were used
that the experiment showed any signs
of success. A number of the new tung-
sten lamps were suspended directly over
the sorting tables. They give a pure
white light, which is very closely allied
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with actual sunshine, and every color of
the spectrum, with every degree of shade
and tint, stood out as clearly as though
the sun was shining. After several hours,
wherein not one of the experts could de-
tect any flaw in the work, the cigars sort-
ed under the rays from the tungsten
lamps were laid aside until the next day.
A careful inspection of the lot under the
natural rays of Old Sol failed to dis-
close a single mistake. The work done
the night before was pronounced perfect,
and an order was immediately given for
the wiring of the sorting room and the
installation of tungsten lamps.

THE GUNNISON IRRIGATING TUNNEL

One of the most important irrigation
systems of the West undertaken by the

considered and the fact is noted that
nearly five miles of the tunnel were driv-
en from two headings, one at each end,
without intermediate shafts for the re-
moval of excavated material or for ven-
tilation.

The Gunnison tunnel, forming a part
of the Uncompahgre Valley Irrigation
project, is designed to reclaim nearly a
.sixth of a million acres of land in Col-
orado. The grade of the tunnel is about
six feet below the lowest point of the

 bed of the river, and it is designed for a
capacity of 1,300 cubic feet of water per
second, with a velocity of 12.6 feet per
second, the tunnel being to feet in width
at grade. The height from the floor to
the highest point is about 12 feet, the
walls slightly sloping to the base of the
arched roof or invert.

PORTAL OF THE GUNNISON TUNNEL WITH ELECTRIC LOCOMOTIVE IN
FOREGROUND.

United States Reclamation Service is
that of the Uncompahgre Valley project
in the west -central part of Colorado, in
which the Gunnison tunnel is an impor-
tant feature. This tunnel is nearly six
miles in length and therefore one of the
longest tunnels in America. It is a re-
markable fact that the tunnel ranges in
materials from hard rock to soft mud
and is a remarkable undertaking when
the height of the mountain penetrated is

Electric power was used almost ex-
clusively in the construction of the tun-
nel, and a plant of x,000 horsepower to
furnish the necessary energy was built
on the spot. As work on the tunnel pro-
gressed, the big tube was lighted by elec-
tric lamps, and electric locomotives
hauled away the excavated material. The
accompanying picture shows the river
portal of the tunnel and one of the elec-
tric locomotives,



ELECTRICAL MEN OF THE TIMES.
DUGALD C. JACKSON.

Dugald Caleb Jackson, professor of
electrical engineering at the Massa-
chusetts Institute of Technology, Boston,
is a man who is at once a prominent edu-
cator, a consulting engineer of wide
practice, a versatile inventor, a man of
considerable business interests, an author
of technical books, an expert in patent
litigation and one who has put his knowl-
edge of electrical engineering to several
and varied uses, such as being a juror
of award at international expositions, a
member of state and municipal commis-
sions to investigate
questions of public
utility, and the like.
This is a combination
which is difficult to
parallel in any coun-
try except. the United
States, and indeed it
may be said that few
engineers or college
professors in this
country have had the
exceptional experi-
ence. which Professor
Jackson has to his
credit.

Coming from
Quaker stock, Mr.
Jackson was born in
Kennett Square, Pa.,
February 13, 1865.
He graduated from
Pennsylvania State College in 1885, and
afterwards spent two years at Cornell in
graduate study of electrical engineering.
In 1887, with J. G. White, he organized
the Western Engineering Company, at
Lincoln, Neb. This company built im-
portant electric railways and lighting
plants and also one of the first hydro-
electric installations in the country. Later
the subject of this sketch became asso-
ciated with electric manufacturing com-
panies, eventually becoming district en-
gineer for the Edison General Electric
Company, with headquarters in Chicago.
Here he had to solve the electrical prob-
lems of a territory covering thirteen
states, and in those days there were im-

portant electrical problems ; no less im-
portant than those which arise at the
present time.

In 1891 the department of electrical
engineering was established in the Uni-
versity of Wisconsin at Madison, and
Mr. Jackson, whose work had attracted
attention, accepted an invitation to be-
come professor of electrical engineering
in that university. For 16 years he held
this chair. The department established a
high reputation, and this fact was largely

,owing to Professor Jackson's conspicu-
ous ability and untir-
ing labors. Two years
ago he was made pro-
fessor of electrical
engineering at
"Tech" in. Boston,
which has a repu-
tation second to that
of no other engineer-
ing school in the
country. This posi-
tion he still holds.

Professor Jackson
has never relin-
quished his inde-
pendent practice as
consulting engineer.
Withal, he has an in-
terest in several
manufacturing com-
panies, and is a mem-
ber of various engi-

neering and scientific societies, both at
home and abroad, as well as a number
of social clubs. In short, he is a man of
quite unusual capacity, energy and en-
thusiasm.

Of late this indefatigable engineer has
served on several public commissions,
notably those to report on the equitable
price of electric lighting in Boston, on
the telephone situation in Chicago at the
expiration of the local company's former
franchise, and on the telephone situa-
tion in the state of Massachusetts as
taken up by the Highway Commissions.
He is a strong advocate of the establish-
ment of schools to give instr,ictions in
trades.



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. Membership
blanks will be sent upon request. 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.

A GOOD START.
Since the announcement was made in

the January issue of the organization of
Popular Electricity Wireless Club every
evidence of enthusiasm in the project is
being shown. Application blanks and
letters were sent out before the appear-
ance of the last issue to a limited num-
ber whom we already knew to be inter-
ested in wireless work, and these almost
without exception have responded favor-
ably and are now members of the Club.
After the announcement in the magazine
appeared requests for membership imme-
diately began to come in and there has
been apparently no let-up, so the pros-
pects for a large membership are very
flattering.

The Club buttons or pins are not quite
ready as yet, but will be soon, and when
they have been made up one will be
mailed to each member.

Now in order to make the Club a suc-
cess we want as many members as possi-
ble. So please do not rest with merely
sending in your name. Send in the names
and addresses of all those you know who
are eligible to membership. Every indi-
vidual member can do a great deal to
"boost the game." Remember, we are
after those i,000 names by January,
I9IO.

COMPLETE WIRELESS RECEIVING SET
FOR AMATEURS.

Readers of the Junior Section who are
experimenting in wireless telegraph will
be interested in the receiving set which
is illustrated herewith and which is
known as the A B C receiver and which
works on the principle of the Hughes
microphone. The carbon pencils with
the needles across them form a high re-
sistance path, which on the passage of a
wireless wave, lowers its resistance and
gives the signal in the receiver. The
moment the wireless wave ceases to

flow, the resistance goes up again, until
another wave strikes it.

The instrument is an instantaneous
de-coherer, and when kept in a space
free from vibration, it is very sensitive.

Formerly, in order to receive wireless
messages, it was always necessary to
have an antenna pole, and if very excel-
lent results were desired, an expansive
aerial had to be erected. In connection
with this, tuning coils, potentiometer,
condensers, a pair of high wound re-
ceivers, and a detector, were all neces-

WIRELESS RECEIVING SET.

spry to receive messages. With all these
complicated instruments, a more or less
thorough electrical knowledge was also
necessary.

With this set all that needs to be done
now is to run one wire from the instru-
ment to the water pipe and the other to
the gas pipe, and messages can be re-
ceived in any house. Or else run one
wire to the fire escape and the other to
the water pipe, which will give the same
I esults.

To install the set, scrape six inches of
insulation from a piece of bell wire, firm-
ly connect the bare wire to the water
pipe, which has been scraped clean with
an old knife. Do the same with the gas
pipe. Now connect the wire from the
water pipe to one post of the instrument
and from the gas pipe to the other post.
Fasten the tips of the telephone receiver
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cord to the remaining two posts, which
are unmarked.

Place the instrument on a solid
.traight, flat surface, free from vibra-

tion; lay the needle straight across the
two knife edges of the two carbon pen-

cils and place the telephone receiver to
the ear. Lightly tap the finger pail on
one of the posts, holding the carbon until
a slight boiling noise is heard. When
this is obtained, the instrument is adjust-
ed sensitively.

WONDERS OF "WIRELESS" IN A NEW SPHERE.
Crash !
The sound made itself heard above

the whistling of the wind on the roof of
the Bellevue Hotel.

Crash ! Crash ! - New York was
speaking to . the operator of the wire-
less station newly installed on the roof
of Philadelphia's fashionable hostelry.
Over the heads of sleeping thousands
of Gotham, across the Hudson, high up
in the atmosphere that curtained New-
ark, through the clouds that overhung
Trenton, straight to the Quaker City and
so to the wireless man's eyrie traveled
the mysterious waves, until they found
their destination and aroused to life the
machinery in the operating room of the
aerogram company. To the ears of the
lone operator, locked in the "wireless"
receiving office eighteen stories above the
level of the street, came the faint tap,
tap, tap of the Morse code.

"Tell James Vernon, guest of hotel,
his wife seriously hurt in auto accident.
Return immediately."

A little later the sparks flew again,
the giant awoke to life once more and
this message came tapping through the
receiver :

"Relay to Havana steamer, now off
coast : Mr. James Devereux, bound for
Cuba-Birthday greetings from us all
to our dear daddy at sea-Dorothy."

One minute the rigging high over the
Bellevue roof catches a message of joy,
the next one of sorrow, then comes a
despatch fraught with deep significance
to some business man, and again the
wires will catch a jocular greeting to a
passenger arriving on an incoming
steamer. The wireless wonder, as yet
like that other aerial problem, the flying
machine-in its infancy-will reach the
voyager anywhere on the Atlantic
coast.

The operator on the Bellevue roof,
catching messages from New York, will

relay them to points down the line until
the farthest point south is reached.
Sometimes it is difficult to complete the
chain. A link will be mysteriously miss-
ing somewhere and the operator is then
confrónted with the interesting task of
searching the air for a relay point. With
the general adoption of "wireless" by
passenger ships it is becoming less and
less difficult to find a lodging place for
a Morse message. Sometimes a wander-
ing warship will catch and transmit the
message. Possibly a . kind:y liner will
come within the zone of the message and
will pass along the aerogram to the next
relay station. It is seldom that the pa-
tient persistency of the operator fails to
keep the message from reaching its des-
tination.

Contrary to popular belief the "wire-
less" message is not read by the flashing
of a spark of greater or lesser length.
The operator listens to the message and
reads it by the sound in his ears. He
wears a harness over his head, of the
kind that arches the wavy locks of a
"hello" girl when she is at work in tele-
phone headquarters. With the sounding
pads of this harness at his ears the oper-
ator in the "wireless" room . hears the
click, click of the Morse code and reads
the message.

In front of the operator at the Belle-
vue station is a square box that contains
the newest and most important of the
"wireless" improvements. It is known
to the craft as the "tuning box." The
sprite in this box reaches out for the
messages intended for that particular
station, sorts them from numerous oth-
er aerograms that may be cavorting
around loose in the atmosphere and
brings them to the ears of the one oper-
ator who is entitled to receive them. Be-
fore the invention of this device the wire-
less service was run in a sadly hampered
fashion. There was nothing to prevent
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messages from wandering into strange
operating rooms, and confusion doubly
confounded prevailed when the air was
full of aerograms.

With much misgiving and incredulity
the guests at the Bellevue are induced to
try the aerogram method of transmission.
It is customary for one of the women
guests to hand in her message with the
air of one who would like to believe that
it can be transmitted to the address she
gives, without the agency of wires, but
finding it too much a stretch of the im-
agination she tries it as a sort of joke
and as something to make conversation

SHE APPROACHES THE INSTRI': .
WITH SOME MISGIVINGS.

with when she meets her friends. Great
is the astonishment when the message
cast on the air not only reaches its desti-
nation in New York or Washington, but
secures a reply by the- same remarkable
route.

The appearance of the plant does much
to impress those who are favored with a
view of the wireless office on the roof.
The enormous power that awakens to life
with a grinding crash, the vivid life in
the spark, the lurking demon in the wire
that the operator can drag into fiery vi-
tality are impressive enough. On a windy
day, too, there is a dramatic interes`
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CONTROLLING THE GENII OF THE
WIRELESS.

the weird sighing of the wind through
the wires that stretch from the tall pole
over the aerogram office. It seems as
though the genii of the "wireless" are
imprisoned in the singing stretches of in-
sulated copper, pent there for the espe-
cial purpose of enabling the human fam-
ily to converse from far removed centers
without intervening wires.

AMATEURS WIRELESS OUTFIT.
Few amateurs experimenting in wire-

less telegraphy have a more complete
equipment than the one shown in the
picture, which is a view of the laboratory
of James Cruso, Newark, N. J. The in-
struments shown comprise a combina-
tion set over which the experimenter is

AMATEUR'S WIRELESS OUTFIT.
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able to send and receive telephone, tele-
graph or written messages by wireless.
The written messages are recorded by a
pen marking on a revolving paper cylin-
der, in the, Morse code. The movements
of the pen are controlled by wireless

waves. Mr. Cruso owns a small store,
but all his spare time is spent in the
laboratory and his ingeniously built ap-
paratus is a source of much interest not'
only to himself but to his customers as
well.

WIRELESS TELEPHONY BY THE FESSENDEN
SYSTEM.

BY V. H. LAUGHTER.

Following closely on the heels of wire-
less telegraphy is the still later art of
wireless telephony. To the casual ob-
server who has not gone deeply in the
study of the art, it was puzzling why we

brought about to place wireless telephony
on a practical basis.

In wireless telegraphy communication
is established by having a transforming
device which steps up a lows voltage cur-

FIG. I. FESSENDEN WIRELESS APPARATUS,

should not have wireless telephony with
the telegraph. The investigators who
took up the subject, however, soon found
that the actual working was vastly differ-
ent, and broad changes would have to be

rent to several thousands of volts, one
terminal of the high voltage side leading
to an aerial radiating wire and the lower
imbedded in the earth. A telegraph key
is included in the low voltage side, this
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key being used to break the current up in
the respective dots and dashes of the
Morse code. When the key is pressed
the transforming action is started and the
high voltage current is discharged
through the aerial and ground setting up
a wave disturbance in the ether which is
picked up by a receiving end and trans-
formed into the code.

This wave disturbance which is set up
by the transforming device is periodic in
character, as the spark coil employs a
mechanical break, and if a commercial
transformer is used the natural reversals
of the alternating current give a per-
iodic motion. Hence in either case the

FIG. 2.

dots and dashes of the code would con-
tain several hundred such breaks, and if
it were tried to impress on this current
the modulations of the human voice the
breaks would destroy all inflections of
speech and give a rumbling noise at the
receiving end.

To overcome this factor and render it
possible to transmit speech over space a
number of investigators have turned
their time to the perfection of a constant
wave generator which would set up con-
tinuous wave motion, and it would only
remain to impress on this wave the in-
flections of speech which would be
picked up by a suitable receiving end.

The earliest form of such a generator
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was discovered by Prof. Elihu Thomson
in 1892. The value of this device for
wireless telephony was not realized at
that time, but was afterwards given pub-
licity by Poulsen in his system of wire-
less telephony and later on by a number
of American investigators all using the
same method with slight variations. A
complete description of a system employ-
ing this type of generator was given in
the July issue under the heading of the
"DeForest System of Wireless Tele-
phony."

A

FIG. 3.

Prof. Fessenden has devoted his time
to the perfection of a system which bears
his name and which is designed to trans-
mit long distances. This has been de-
veloped to such an extent that speech has
been heard over a distance of 200 miles.

The Fessenden wireless telephone dif-
fers broadly from that of other investi-
gators, namely, in the method of generat-
ing the alternations, for which is em-
ployed a high frequency alternator. This
alternator has been run at a frequency of
ioo,000 cycles per second, but has a nor-
mal speed of 8o,000 for general use.

In Fig. I is shown one type of high
frequency alternator, dynamo, rheostat
and other instruments.
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The plan for connecting up the send-
ing end is shown in Fig. 2. Here (E)
represents the high frequency alternator.
The complete transmitter comprises the
diaphragm (A), the internal diaphragm
(B), the' cup containing the loose mass
of conductive filings (C), and the back
diaphragm (D) .

The receiving end is shown in Fig. 3
and consists of the transformer coil with
the primary terminals connected to the
aerial and ground. The secondary leads
to the receiver, with suitable condensers
connected in the circuit as shown.

High frequency alternations flow
from one side of the commutator to the
ground and from the opposite side to the
aerial wire through the transmitter. If
the diaphragm (A) be spoken against
while the current is flowing, the internal
diaphragm (B) will vibrate with (A)
and set up a like vibration in the mass of
conductive granules which test in the
chamber (C). This will change the cur-
rent flowing through to the same propor-
tion and set up a wave disturbance in the
ether impressed with the variations of
the spoken words. This wave motion is
picked up by the aerial wire of the receiv-
ing end and transformed into words in
the telephone receiver.

WIRELESS QUERIES.
ANSWERED BY V. H. LAUGHTER.

WIRELESS ON THE GREAT LAKES; SILI-
CON DETECTOR:

Questions.-(A) Are there any other boats
on the great lakes equipped with wireless sets
except the City of Cleveland? (B) Could a
silicon detector such as described in the July
issue be used in receiving up to five miles?
If so how many ohms resistance would the
telephone receivers have to be? (C) Should
the surface of the silicon button be pointed or
flat? How large should it be and where could
it be procured? (D) How high should the
aerial be. and what size wire? (E) Would
you recommend this style of detector for this
purpose?-S. R. R., Chatham. Ontario, Can.

Answers.-We would refer you to the
Clark Wireless Telegraph -Telephone Co.
of Detroit, Mich., who can no doubt give
you this information.

(B) The silicon detector will receive
up to several hundred miles. The sili-
con detector works best when used with
high wound receivers of at least 1,000 -
ohms.

(C) The surface of the silicon button
usually comes pointed, as it is very hard
to finish off flat. The working is the
same with pointed and flat surfaces. The
size employed varies, being about /-
inch thick and /-inch wide for the
smallest size. We cannot give the names
of manufacturers in this department.
You should consult the advertising pages.

(D) See the "Wireless Telegraphy
Made Simple" series in the August,
1908, issue of this magazine, which
treats of different styles of aerials.

(E) The silicon detector is especially
recommended for the above use.

CONDENSERS; PRIMARY WINDING.
Questions.-(A) How are the number and

size of sheets of tinfoil for condensers deter-
mined for any given. coil? (B) If I have two
or three small condensers could not they be
made to answer for a larger one by connecting
in parallel? (C) Does the voltage developed
by each layer of primary winding decrease in
value as the distance from the core is in-
creased? (D) What is double cotton covered
or silk covered magnet wire used for? (E)
Will it do any harm to place the secondary
terminals of a coil together while in opera-
tion?-O. H., Rumford, N. J.

Answers.-(A) This is not deter-
mined by mathemathical methods, but
by the "cut and try" rule. The number
of points involved brings in quite a lot
of theoretical matter and the dimensions
are usually misleading owing to the large
variations. The manufacturer sets up
tables from actual experiments and
from these the dimensions are had.

(B) Yes. The more condensers con-
nected in parallel the greater the capa-
city.

(C) The magnetic effects of the wind-
ing decrease as the distance from the
core increases, and in view of this fact
the primary winding is placed as near
the core as possible. However, suitable
insulation should be interposed between
the two, as otherwise the current will
seek the more conductive path of the
iron core.

(D) The wire in question is used for
a variety of purposes such as the wind-
ing of coils, telephone ringers, etc.

(E) This is not advisable as the cur-
rent, if strong enough, would melt some
portions of the secondary winding, mak-
ing it necessary to rewind the same to
find the break.
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SPARK COIL.
Questions.-(A) in using a 14 -inch spark

coil for sending wireless messages I get a good
spark without the aerial and ground, but as
soon as the switch connecting the aerial and
ground is thrown in I can hardly get an %-
inch spark. My aerial is well insulated to
prevent undue leakage. Will you explain
where the trouble lies? (B) How many dry
cells should be used for the above coil? (C)
Are dry cells practical for this use?-D. H.,
New Brighton, N. Y.

Answers.-(A) The reduction of the
spark in the case you mention is a very
common occurrence when the small size
coil is used. With the aerial and ground
connected to the opposite sides of the
gap, the greater portion of the energy is
dissipated at these two extremities, and
in consequence the spark across the gap
is reduced. To remedy the trouble re-
duce the spark gap to at least / inch and
bridge two small Leyden jars across the
circuit. This will make the spark fat
and heavy.

(B) Four to six cells should operate
the coil.

(C) Yes.

SPARK COIL DESIGN.

Questions.-(A) I have wound a spark coil
with two pounds of No. 36 double cotton cov-
ered wire for the secondary and three layers
of No. 16 double cotton for the primary. The
condenser is made up of 25 feet of six inch
wide tinfoil and the core is % inches by
seven inches, of soft iron wire. The length
of the coil is six inches. Could you tell me
what size spark I should get? (B) What are
the dimensions of a six inch coil for wireless
use? (C) Is the Leyden jar a good conden-
ser? (D) What is the best kind of inter-
rupter to use?-F. G. H., Chicago, Ill.

Answers.-(A) The coil will probably
give a 172 inch spark with a good vibra-
tor and strong storage cell. However,
the dimensions are not the best. You
have placed too much of the secondary
wire in too small a space to get the maxi-
mum results. We would recommend a
core 8% inches long wound with two lay-
ers of No. 14 magnet wire, the second-
ary having a total length of 7% inches.
This will give a good magnetic field
which is necessary to get results.

(B) The dimensions of a standard six
inch coil are as follows: Core 13 inches
long I% inch in diameter, wound with
two layers of No. 14 wire for the pri-
mary. For the secondary, 6?/ pounds of

No. 36 magnet wire. For wireless use
the core should be slightly increased in
size with a larger amount of heavy wire
for the secondary.

(C) The Leyden jar is one of the best
condensers known.

(D) This is matter of choice, but for
your purpose we would recommend a
good adjustable vibrator of the "make
and break" type.

AERIALS AND TRANSFORMERS.

Questions.-(A) How high does the anten-
nae have to be to receive messages 300 miles
distant with a carborundum detector? (B)
What size wire is best suited for the anten-
nae? (C) Where can I buy a 750 -watt trans-
former and what is the price? (D) Can this
transformer be attached to a 110 volt circuit
or will it ruin the meter?-O. R., Tacoma,
Wash.

Anszvers.-(A) We would say any-
where from ioo to 18o feet. This will
also depend on the strength of the send-
ing end and the sensitiveness of the re-
ceiving end.

(B) For experimental use one made of
No. 14 copper will answer.

(C) We cannot give the names of
manufacturers in this department.

(D) The transformer can be operated
on the circuit without damage to the
meter.

WIRELESS SYSTEM.
Questions.-(A) What size coil is necessary

to send up to 2,000 feet and how can I make
it? (B) How high should the aerial be for
this distance? (C) Will a single pole bell pat-
tern receiver be of any use? (D) What form
of detector is best to use with the telephone
receiver and how can I construct it? (E) Is a
tuning coil necessary?- P. E., Minneapolis,
Minn.

Answers.-(A and B) A / inch coil
will send up to the distance you name.
For the construction of the coil and
points on the construction of a simple
set we would refer you to the "Wireless
Telegraphy Made Simple" article in the
May, 1908, issue of this magazine.

(C) The receiver can be used in con-
nection with any type of self restoring
detector such as the liquid, carborundum,
etc.

(D) By referring to the article "Wire-
less Telegraphy Made Simple" in the
July, 1908, issue you will find the meth-
od for constructing the liquid detector.

(E) No.



642 POPULAR ELECTRICITY

WIRELESS RECEIVING END.
Questions.-(A) Up to what distance should

I be able to receive with the following equip-
ment: Antenna 190 feet long and 65 feet high,
tuning coil, potentiometer, adjustable condens-
er, carborundum detector and 75 ohm receiv-
er? (B) What are the call letters of the fol-
lowing stations : Sea Gate Coney Island, Fort
Totten Long Island, Plaza Hotel, Belmont and
Waldorf of New York City? (C) How is the
wave length of a tuning coil determined? (D)
How is a Marconi magnetic detector construct-
ed? (E) Will rust on an antenna have any
effect on the sending and receiving of mes-
sages?-G. J. C., Flushing, N. Y.

Answers.-(A) The receiving end
you have described.,is standard with the
exception of the receiver. By employing
i,000 -ohm receivers in place of the 75
ohm you should be able to catch mes-
sages from stations several hundred
miles away. There is no necessity, how-
ever, in making the antenna 190 feet
long. Elevate as high as possible and
reduce the length to about 25 feet.

(B) We have examined several lists
of wireless stations, but do not find those
you have named. The stations have not
yet been entered and consequently we
cannot give the call letters.

(C) On the standard size tuning coil
the wave length is usually two meters
(about 78 inches) to the turn. Thus a
tuning coil of 400 turns would have a
wave length up to Soo meters. The re-
spective turns are usually about ro
inches in diameter.

(D) The making of a Marconi mag-
netic detector would require too much
space to be taken up in this department.
The plans for making and connecting
can be had from the writer, Byhalia,
Mass., who is the author of "Wireless
Telegraphy Made Simple," which ap-
peared in the first five issues of this
magazine, and will furnish additional in-
formation not contained therein.

(E) For short distance use no appre-
ciable difference will be noticed ; but
when greater distances are desired the
antenna should be smooth and free
from rust and sharp projections.

TWENTY MILE WIRELESS SYSTEM.
Question.-Will you give me an estimate on

the cost of a complete 20 mile wireless set?-
J. G. D., Moss Point, Minn.

Answer.-We could hardly give you a
safe estimate on a plant of this size with-
out understanding the conditions under
which it is to work.

CONDENSERS.
Question.-Please let me know the differ-

ence between the condensers which are built
up in alternate sheets and those built up of
two long strips of tinfoil; and which is the
best for spark coils?-C. E., Chicago, Ill.

Answer.-The rolled type of condens-
er is not as efficient for use across the
vibrator contacts of the spark coil as the
alternate sheets. In fact, it is only the
more inferior type of spark coils that are
equipped with the rolled type of con-
densers. The rolled type, however, is
much cheaper to make and for this rea-
son is used to quite a large extent. The
electrical difference lies in the fact that
the rolled type cannot absorb or dis-
charge as quickly as the short alternate
layers, and the spark is not so rapid or
heavy.

INDUCTION COIL DATA.
Question.-(A) What amount of voltage

and amperage is required to operate an induc-
tion coil giving Ya to 51 inch spark?

(B) Have you any books on experiments
with these coils?-C. V. V. T., Helena, Ark.

Answer.-(A) Four to eight volts,
five amperes.

(B) "Electrical Experiments," by G.
E. Bonney ; "How to Make and Use In-
duction Coils." by Edward Trevert ; "In-
duction Coils," by H. S. Norrie.

KITE ELEVATED AERIAL.
Questions.-(A) Will a large kite do for an

aerial provided a wire is run up to the kite?
(B) What kind of kite is best? (C) Can an
induction coil be run by 110 volts direct cur-
rent if the current is reduced down, and how
can the current be reduced?-W. W. H., Clay
Center, Kan.

Answers.-(A) The kite will answer
well to elevate an aerial for experimental
use. This is the method Marconi used
for signaling across the Atlantic.

(B) The Eddy tailless kite is most
commonly used. However, the box kite
or any other good type will answer.

(C) The induction coil can be operat-
ed on the IN) volt direct circuit by intro-
ducing lamp resistance in series with it.

DETECTOR SOLUTION.
Question.-What solution is used in the type

of detector employing a carbon cup and plat-
inum wire?-L. S., Kansas City, Mo.

Answer.-Nitric acid diluted with four
parts of water is commonly used with the
type of detector you name.
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HOUSEHOLD
ELECTRICAL MASSAGE.

Massage is beneficial to the health and
a valuable assistant in producing a clear,
healthy skin. Ordinary hand massage
was known to the ancients, but the elec-
tric massage, of recent date, is a great
improvement. The modern electric mas-
sage device consists of a roller to produce
the mechanical kneading so beneficial to

ELECTRICAL MASSAGE.

the skin and muscles. At the same time
the roller forms one electrode of a bat-
tery and induction coil outfit, while the
handle, which is insulated from the rol-
ler, forms the other electrode. In this
manner a stimulating electric current
passes from the roller through the body
tissues and out through the hand.

CAUSES OF POOR LIGHT.

The study of illumination has not only
become an exact science in these days of
perfection in artificial lighting, but every
householder is eagerly reading anything
that will give a greater insight into this
most difficult study.

Many a poorly lighted room can be
easily remedied by changing the light
fixtures Or repapering. It was formerly
the custom to blame the oil, or the gas,
or the electricity if there were dark shad-
ows in the room or if the light failed to
dispel the evening darkness. Now it has
been proven that these same rooms, be
they at the home or the office or the
store, can be made almost as light as day
with even less candlepower than before.

A wallpaper which will "absorb" light
is the greatest enemy to artificial light
in the home. An illuminant is power-
less to light a room if the color of the
walls absorb most of the rays. Illumi-
nating engineers claim that a white wall
will reflect 5o per cent of light, whereas
a red wallpaper will reflect only 15 per
cent. A light huff or yellow will reflect
45 per cent; a Clark brown about Ia/
per cent. A light apple -green wallpaper
will reflect 4o per cent ; a dark green will
give us 15 per cent. Dark wood trim-
mings absorb light ; white wood reflects
it. Velvets, chintzes, burlaps, will also
absorb light; so will wallpaper, what-
ever its color, but a tinted -surface wall
reflects the light. Wallpaper in patterns
is not only one of the greatest of all
known absorbers of light, but it also has
a bad effect on nerves and eyes.

The plainer the wallpaper the better
for nerves and eyesight, and the
smoother the surface the more light it
will reflect. In selecting wallpaper the
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way the room faces must also be taken
into consideration. Those rooms facing
north and east require lighter colored pa-
pers than do rooms facing south and
west.

Care in the selection of tints and wall-
paper will not only lead to a better and a
cheaper artificial light but will protect
the eyesight, and save nerves and tem-
pers. It will emphasize to the great-
est degree the many advantages of
artificial light from the electric current
where many are now using some in-
ferior illuminant because of an incorrect
impression that electric light is too ex-
pensive.

ELECTRICITY DOES THE DRUDGERY.
If you could do 35 complete washings

for a total cost of 5o cents for power,
wouldn't you think that electricity was
your friend? That is what the electric
washing machine has done. Wash day is
generally a dreaded day, but now elec-

tricity does
away with
the drudg-
ery, in
short, it
does every-
thing but
hang out
the clothes.

You can
do fancy
work while

the little one -sixth horsepower motor
turns the machine, which makes 5o
strokes a minute and will wash a tub full
in 8 or io minutes. The operation is as
follows: Insert the attachment plug in
any ordinary incandescent lamp socket.
See that the controlling lever on the side
is in the vertical or neutral position, and
turn on the current.

To wash, draw the lever toward the
operator when facing the ringer. To
wring throw the lever over toward the
wringer. This latter piece of apparatus
has ball bearings and inclosed cogs and
makes 55 revolutions per minute.

All the working parts are mounted on
a platform built beneath the machine,
with nothing dependent from, the bottom
of the tub.

When the current is turned on, with
the lever in the neutral position, the

motor starts under no load, which is the
ideal condition.

TALKS ON 'CURRENT" TOPICS.

F. L.-You need not fear that your
meter Will go on registering current
when the lamp switch is turned off. The
switch in the lamp socket breaks or opens
the circuit at that point as effectually as
though one of the wires were cut. You
are not alone in your anxiety on this
point, however, for we know of one
woman who carefully unscrewed every
bulb in the appartment from its socket
as soon as the light was turned off, fear-
ing that if this were not done current
would continue to flow.

G. L.-When you are through using
your electric flatiron it is not safe to
break the current at the socket by turn-
ing the lamp switch. The current should
be broken by pulling the special switch
plug out of the part which screws into
the socket or else by a special switch
which is provided on some types of irons.
The reason you should not turn the lamp
switch in order to turn off the current
is because the parts of that switch are de-
signed to break safely only a small cur-
rent such as is taken by an incandescent
lamp. The iron takes considerably more
current than a lamp, which cannot be
broken by the lamp switch without caus-
ing an arc to form and possibly burn up
the comparatively ,small parts of the
switch. The special plug or switch is
therefore provided. Use it religiously.

W. A. W.-In putting up the electric
festoon you should have followed the
directions given, exactly. The reason
one of the sections of the festoon did not
light up when the current was turned on
undoubtedly was because one of the
lamps was not screwed clear into its
socket ; or else the connection at one or
more of the lamps was open. When you
opened the insulation and connected one
branch of the festoon with one of the
other branches you put a "short circuit"
across the terminals in the lamp socket ;
that is you left the lamps out altogether
and virtually connected a heavy wire
from one terminal of the socket to the
other. This allowed a heavy current to
flow right across and that is what melted
or "blew out" the fuse



WHEN DUTIES BECOME PLEASURES.

It is an open question whether or not
the present day proneness to save all the
trouble possible and cut across lots to at-
tain results is commendable. Many say
that the constant progress of scientific
endeavor in the direction of substituting
machinery for manual labor is causing
the race to deteriorate and become auto-
matic. But there is a great deal of com-
fort nevertheless in the knowledge that

THE VACUUM CLEANER DOES NOT "RAISE

science is eliminating. the drudgery from
life. If this is a comfortable age it is
saying a great deal for the advantages
of living in it, instead of in that age of
perspiring discomfort that caused de-
spairing women to coin such phrases as
"Man works from sun to sun, but wom-

an's work is never done." Nowadays
there are so many mechanical helps that
the reproach that the housewife is the
only person who has no leisure is rapidly
being removed.

Few advancements in the household
line are more remarkable than those to
be credited to the designers of electrical
household articles. One of the most in-
teresting is a new carpet cleaner, to be

used in connection with
the electric light that is
rapidly superseding gas
as an illuminating agent
in modern houses. The
carpets of the house can
always be kept in a con-
dition of dustless bright-
ness by the use of this
novel machine, which
works on the vacuum
principle, drawing , the
dirt and dust from the
carpet and simply caus-
ing it to disappear from
view.

Instead of the carpet
cleaning process being a
mere stirring up of in-
numerable germs that
would best be left to
their unwholesome re-
pose in the fabric, this
electrical method, in a
cleanly and simple way,
extracts the dust from
the rugs and floor cov-
erings without the ne-
cessity of removing
these from the rooms at
all. It is only necessary
to switch on the current,
as in turning on the
electric light, to start the
vacuum carpet cleaner
going. The work is done
by passing the nozzle of

the machine over the carpet. It is easier
than sweeping and infinitely more desir-
able.

Have you ever been saddled with the
work of cleaning the family silver? If
you haven't pray that something may
happen to relieve you of it when the day

A DUST."
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A WAFFLE IRON THAT "BROWNS TO A
TURN."

conies. Of all the tiresome jobs-but
here again electricity comes to the tired
housewife's help. There is a new elec-
tric silver cleaner that polishes bright as

POLISHING THE SILVER IS NO LONGER A
TASK.

the sun without any more labor than the
guiding of a brush as it revolves at the
end of a tube. All the rubbing and scour-
ing and polishing is done away with.
You attach the little machine to the
thrice blessed electric current and the
mysterious sprite that lives in the big
dynamos somewhere off in the power
house sends the wheels whirring around
in a strenuous effort to remove the tar-
nished spots and bring the silver back to
its original brilliancy.

There is a new electric coffee urn for
which the advantages of cleanliness and
economy of time are claimed. The gas

ELECTRIC COFFEE URN.

urn is good, but this electric urn is bet-
ter, for no flame is needed. Again it is
only necessary to switch on the current
and the urn is alive with a burning desire
to get the coffee to the point of perfec-
tion in time for breakfast.

These winter nights, when one wishes
sometimes to supplement the usual heat-
ing apparatus in the house with some
small means of warming the feet or
heating a room that the usual source of
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ELECTRIC TOASTER.

supply does not reach, a new electric
radiator will be found desirable. It is an
unobtrusive little foot warmer and again
is less trouble than the gas heater, for it
can be switched on and off in a second,
and the heat that comes from it is aston-
ishingly great.

A new toaster on which toast can be

TOASTING BEFORE THE
RADIATOR.

made by the use of the electric current is
shown; also a new electric waffle maker
that is ready for business when connect-
ed with the ever ready electricity that
lurks in the wires on the wall.

ELECTRIC

An ordinance was recently introduced
in the city council at Cleveland, Ohio,
prohibiting the use of candles on Christ-
mas trees. Nearly ninety per cent of the
fires around the holiday season are
caused by the ignition of resinous Christ-
mas trees. This danger can be avoided
by using the tiny electric lights of many
colors which are even more pleasing in
effect than candles.

647

ELECTRIC LIGHT THE SAFEST IN THE
HOME.

Since the days when our grandmothers
first hailed the kerosene lamp as a great
step in advance over the tallow candle,
wonderful progress has been made in de-
veloping a better, brighter and safer
method of illumination for the home,
until now we have in electric light a
method which is practically perfect from
the standpoints of health, convenience
and safety.

Everyone knows how convenient and
adaptable electric light is in the home and
nearly everyone realizes the fact that gas
and all other light sources which burn
with a flame take out of the air its health -
giving qualities and substitute deleterious
gases instead, while electric light con-
sumes no oxygen and leaves the air ab-
solutely pure. But few people realize the
great advantages of using electric light
at home from the standpoint of safety.

With the modern methods of electrical
wiring and construction there is abso-
lutely no danger attendant upon the use
of electric light, and althc ugh a slight
shock might happen to be felt under
some exceptional circumstances the pres-
sure, or voltage as it is called, is so small,
after it is led into the house, that no in-
jury would result. It is foolish to com-
pare lighting current with lightning or
with the effects of the strong electric cur-
rents used out on the streets, as the cur-
rents used inside of our buildings is re-
duced in voltage to only a fraction of
that of high tension currents, and the in-
candescent lamps used inside will operate
only on these small pressures.

Again, as there is no flame from the
electric light the danger of fire is elimin-
ated. There is no hazard as from lighted
gas jets into which lace curtains might be
blown, or a sleeve become ignited or
which might cause fire in a hundred
other ways. With electricity no matches
are required, and thus one of the great-
est sources of danger from fire is re-
moved, especially in homes where there
are children. In a home which is prop-
erly equipped with electric lights no ex-
cuse exists for scratching a match to find
the way to the basement, to search for
something in a closet, or to visit the
garage. A snap of a switch turns on
the light ahead.

o
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SECTION
HOW TO MAKE AN ELECTRIC FURNACE.

BY PAUL H.

A small electric crucible furnace, pro-
ducing a heat sufficiently intense for the
reduction of nearly all metallic oxides
and the demonstration, on a small scale,
of most of the high temperature experi-

HOME MADE ELECTRIC FURNACE.

WOODRUFF.

ments, may be readily constructed by the
amateur.

A two -ring chemical retort stand forms
a convenient support for the apparatus.
The lower and larger ring supports a
common flower pot. In this is placed
a small crucible, the space between being
filled with granulated fire -brick. A sheet.
of thick
pot, and a hole in the center of the mica
permits the passage of an ordinary arc
light carbon. This carbon is supported
by the upper ring of the stand, which is
provided with an asbestos plug. The
central aperture of this plug is bushed
with a split brass tube one inch long, in
which the copper -plated carbon rod is
held securely, yet slides readily enough
to permit of easy adjustment. This brass
bushing forms one terminal of the fur-
nace.

To give access to the other carbon, a
hole must be chipped or bored in the bot-
tom of the crucible just large enough to
admit the carbon rod. There is probably
already a hole in the bottom of the flower
pot. Through this, its end just entering
the crucible, passes the lower carbon. Its
lower end is clasped in a helix of No. 14
copper wire, and rests in a block of as-
bestos on the base of the retort stand.

This furnace requires six or eight am-
peres of current. Using no volts,
either direct or alternating current, a
parallel bank of six or eight 32 -candle-
power incandescent lamps must be con-
nected in series with the furnace. Be
sure that the parts of the apparatus are



POPULAR ELECTRICITY 649

properly adjusted, and that everything is
firm and solid before switching on the
current. The carbons should be separat-
ed at first. When their ends have been
brought together in the crucible, and the
lamps light up, the upper carbon may be
slowly withdrawn a fraction of an inch.
A little experimenting will determine the
proper point, which varies with the ma-
terial in the crucible.

CROSS SECTION OF ELECTRIC FURNACE.

When the lower carbon becomes short-
er, the flower pot and its crucible may be
lowered by moving the ring of the retort
stand. The upper carbon is simply slid
in its holder.

It is best to operate the furnace with
the crucible empty for some minutes be-
fore introducing any materials, to make
sure that everything stands the terrific
heat generated. No. 14 wire should be
used for all connections. The use of
smoked glasses is strongly advised while
using the furnace, as the intense glare
of the arc at short range produces an
unpleasant effect on the eyes.

By the use of powdered charcoal, most
of the metallic oxides are readily re-
duced in this little furnace, including
alumina.

The diagram gives a cross section of
the furnace, showing thé proper relations

of the parts as well as the electrical con-
nections.

A SIMPLE MAGNET MOTOR.
A simple motor which does not em-

ploy a "wound" armature may be made
at little expense as shown in the cut.
Of course, it does not furnish much
rower but nevertheless it provides con-
siderable amusement.

Secure a strip of board (A) and fast-
en two upright pieces to it as shown by
(B') and (B"). To (B')' fasten two

SIMPLE MAGNET MOTOR.

coils from an ordinary moo ohm tele-
phone ringer, and midway between them
run the shaft (D).

The armature (E) is a piece of strap
iron two inches long and about 5/16 of
an inch wide and 1/32 of an inch thick.
It should be fastened solidly to (D),
just missing the coils by a fraction of an
inch.

The commutator (F), is a piece of
strap iron / inch long, / inch wide
and 1/32 inch thick. This is securely
fastened to (D) at right angles with
(E). When (E) is vertical or straight
up and down, (F) is horizontal, thus
forming a circuit when it touches the
brushes (I). The brushes are of thin
brass, triangular in shape and fastened
to the base (A). These are also
placed so they will just touch the com-
mutator when it is horizontal.
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It is not necessary to have (G) the fly
;wheel, but this adds greatly to the ap-
pearance of the motor.

Connect one of the wires from the
ringer directly to binding post (I). The
other wire from the coil should connect
with one of the brushes (I). Then con-
nect a wire from the other brush to
binding post (2). The motor is then
completed and may be operated by two
or three cells of dry battery connec-
ed in series with the binding posts (i )
and (2).

When the armature is vertical the
commutator is horizontal and touches
each brush lightly, closing the circuit.
When the current passes through the
coils, the magnetism which it produces,
draws the armature to a horizontal po-
sition.

When the circuit is broken the mo-
mentum which the fly wheel has attained
rotates the shaft so that the commuta-
tor makes a circuit again and so on.

Arthur Arnold.

ANNUNCIATOR FOR ELECTRIC BELLS.

When one electric bell is operated bw
two push buttons it is impossible to tell
which is ringing the bell unless some
form of annunciator is used. A very
simple one may be made from the two
electromagnets of an old electric bell by
exercising a little ingenuity.

On a small box mount the bell as
shown in the diagram, mounting the old
bell magnets (A') and (B') vertically
inside the box. (A) and (B) represent
the two push buttons in different parts of
the building. One pole of the dry cells
is connected to one of the terminalsof
the two push buttons. The winding of
one of the magnets (A') is connected to
(C) and to the second terminal of (A).
The winding of the other magnet (B')
is connected to (C) and the second ter-
minal of (B). A wire is then run from
(C) to the bell and another from there
back to the other side of the dry bat-
teries, the battery cells being connected in
series as shown ; that is, with the zinc
and carbon poles together.

A rocking armature (D) is pivoted on
a suitable support immediately above the
two magnets (A') and (B') so that its

ELECTRICITY

ends may be attracted by either of the
magnets. Suppose, now, that button
(A) is pushed. Current flows from the
batteries through (A) around (A'),
pulling the armature (D) down so that
the pointer indicates (1) on the scale.
This shows the person at the bell that
(A) has been pushed. Current flows on
from (C), rings the bell and flows back
to the batteries. If the other button (B)
is pushed the magnet (B') is energized,

Bell

fZinc Pole

DryBcrtteries
'In Series
ANNUNCIATOR FOR ELECTRIC BELLS.

pulling the other end of (D) down and
moving the pointer over to (2) and ring-
ing the bell at the same time.

The number of batteries used will de-
pend on the length of the line, but in any
case no less than two should be used.
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A HOME MADE STATIC MACHINE.

Static machines should not be consid-
ered out of the reach by the average boy
experimenter, although they may seem a
little complicated at first sight. Here is
one which was built by a boy 18 years of
age-Damion S. Reynolds of East Au-
btitrn, Cal. The machine is of the
Toepler-Holtz type and works very satis-
factorily.

The machine, as shown in the photo-
graphs, has six revolving glass plates 16

workmanship is equal to that of the best
cabinet maker. Without being carefully
dried before testing, the machine gave a
continuous spark of over three and one-
half inches, and in perfect operation
gives a spark fully an inch longer.

SMALL MOTOR CONSTRUCTION.

The simplest form of electric motor
consists of an electromagnet arranged
to attract a pivoted piece of iron, or ar-
mature, intermittently, causing it to re-

volve. Such a motor
is inefficient; but its

DAMION S. REYNOLDS AND HIS STATIC MACHINE.

inches in diameter, and six stationary
glass plates zo inches in diameter, and all
the work of cutting and boring was so
carefully done that one would never sup-
pose that it had been done by a novice
with the crudest of tools. The shaft upon
which the revolving plates are fastened
is 17 inches long and three -fourths of an
inch in diameter with the bearings turned
to five -eighths of an inch. A pulley
which is belted to a small fan motor is
keyed to one end of the shaft. The speed
of the revolving plates is 280 revolutions
per minute.

The Leyden jars are five by three and
three -fourths inches. The buttons,
combs, brushes, balls and rods are made
of brass turned and fitted with great
care, giving the machine the appearance
of a factory -built piece of apparatus. The
housing is 3o by 24 by 15 inches and the

historical. interest is
great, as all of the ear-
ly forms of motors
were constructed upon
this principle.

The armature of our
model may be found
ready made in the
shape of an iron wheel
with six straight
spokes, four inches in
diameter and with
about a -inch face.
This wheel may be an
old iron hand wheel, a
narrow pulley, or a
small fly -wheel. All
the spokes of the
wheel, or armature,
should be filed and
scraped clean and

bright. It is then mounted centrally
on a steel shaft; a piece of rod 3-16 of
an inch in diameter and 1 / inches
long. If it is already drilled for a larg-
er shaft, a brass bushing of the proper
size may be driven into the hole and
centrally drilled for the 3 -16 -inch shaft.
A set screw in the hub of the wheel is
the proper means of fastening to the
shaft.

The base is an oak block, three inches
square and one inch thick. A channel
a inch deep and / inch wide is cut
clear across it / inch from one edge, to
clear the armature.

The piece of %-inch brass shown ;n
Fig. 1 forms both bearings and the mag-
net support. It is bent and drilled as
shown in the illustration; provisions be-
ing made, of course, for attaching it to
the base. Small brass washers should
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he placed on the shaft on each side of the
armature as these parts are assembled,
so that while the armature turns very
freely, there is little or no end play.

H4H

t

8 zy
FIG. 1. BEARINGS AND MAGNET

SUPPORT.

icily in place. The ends of the core
thotild just clear the spokes of the re-
volving armature.

A mark is now made on each limb of
the core just back of its brass support,
and the core withdrawn. It is now thor-
oughly covered with shellac. When dry,
the space between the marks is wound
with three layers of No. 20 double cot-
ton covered magnet wire. The winding
is continuous, following the curve of the
bend as neatly as possible. The two

COMMUTATOR $'6RVSN

/

A
'ARMATVREe(MLp%NET

FIG. 2. RELATIVE POSITIONS OF MAGNET
AND ARMATURE.

FIG. 3. TWO VIEWS OF MOTOR COMPLETE.

The electromagnet is made by bend-
ing a piece of /-inch soft round iron
into a U shape. The distance between
the centers of the limbs is just 2/
inches, and the total length two inches.

The ends of this iron core are now in-
serted into the holes in the brass cross
piece on the front bearing, where it
should fit tightly enough to hold it rig-

ends of the wire are left about three
inches long for connections.

It is plain that a commutator or col-
lector of some kind is necessary for in-
terrupting the current as the spokes of
the armature come opposite the poles of
the magnet. A brass wheel with six
:pokes may be obtained from the works
of an old clock. The rim of this wheel



POPULAR ELECTRICITY 653

is then cut away, leaving simply the
spokes projecting from the hub. This
is now soldered to the inner end of the
shaft. A brush, consisting of a narrow
strip of thin sheet copper, has its lower
end screwed to the base, the upper end
bearing lightly against the ends of the
brass spokes. The final adjustment of
l is contact requires a little calculation.
Fig. 2 shows the relative positions of the
magnet and armature, and the brush
should break contact when the armature
is in position (A) and make contact as
it arrives at position (B). This will,
of course, be repeated as each spoke,of
the armature approaches the poles of
the magnet.

Two binding posts are arranged on
the side of the base. One connects with
the brass frame of the machine and the
other with one end of the winding. The
ether end of the winding is soldered to
the copper brush. The current, being

A BUZZER
It is not necessary to have expensive

telegraph sounders to set up a short tele-
graph line, for two ordinary " buz-
zers," which can be bought at an elec-

&uzzer

l
Ke

A
III III

broken by the spokes of the brass com-
mutator, traverses the magnet winding
intermittently, and these successive im-
pulses, acting on the spokes of the arma-
ture, cause it to revolve. A touch will
start it.

Two to four cells of battery may be
used with the motor. Some little ex-
perimenting may be necessary to secure
the most efficient adjustment of the com-
mutator and brush. When it is reached,
the motor will attain quite a high speed.
A small pulley may be fitted to the pro-
jecting end of the shaft, and used to op-
erate mechanical toys, etc.

The front and side views of the com-
pleted motor, shown in Fig. 3, give no
dimensions, but they are drawn to a
scale. Not much ingenuity is required
to adapt the construction to such ma-
terial as may be at hand, changing the
dimensions accordingly.

TELEGRAPH.
ter costing about to cents each ; also
enough wire to go three times between
the two houses. Wire up the buzzers
and keys as shown in Fig. I, putting two

Battery
Ke

1

Battery

FIG. 1. CONNECTIONS OF BUZZER TELEGRAPH.

trical supply store for about 25 cents
each, can be made to do the work satis-
factorily. One of our boy readers up
in Winnipeg, Manitoba, sends in the fol-
lowing description of his line, which is
built on this plan :

First buy two buzzers, and two ordi-
nary push buttons for the keys, the lat-

B

Buzzer

or three cells of dry batteries in the line
at each house as shown. The middle
wire is for the purpose of short circuit-
ing the buzzer at the sending station, so
that it will not sound. For instance, if
the key at station (A) is closed, current
will flow from the battery (B) through
the buzzer at (B), through the middle
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wire to the key at (A) and back to the
battery at (B) . The key at (B) being
open, no current flows through the buz-
zer at (A), the sending station, and it is
therefore quiet. Similar conditions hold
when (B) is the sending station, and in
that case buzzer (B) does not sound.

Now, in order to make the instruments
operate like regular telegraph sounders-
that is, by clicks instead of buzzes-a
switch is added to each buzzer as shown
in Fig. 2. You will readily see how to
connect the switch by taking off the cover

Switch

r

1 Buzzer
FIG. 2. BUZZER SWITCH.

of the buzzer. Ordinarily the switches
at both stations are left open. When (B)
calls (A), for instance, he closes his key
and the buzzer at (A) gives a prolonged
buzz, as long as the key is held down.
When (A) comes to the line he signals
back in the same manner, then both open
their switches.

Opening the switches makes the buz-
zers operate as telegraph sounders-that
is, by clicks. The reason for this is that
when one key is pressed down current
flows through the coils of the magnets
at the other station and continues to flow
through them and out through the closed
switch, bringing the armature down with
a sharp click and holding it there as
long as the sending key is depressed. In
this way dots and dashes are easily sent.
When the -switch is open, however, as for
signaling an operator to come to the line,
the current flows through the magnets,
draws down the armature, which breaks
the circuit at (C), Fig. 2. This causes
the magnets to let go of the armature,
which flies up by spring action and closes
the circuit at (C) again, and so on in-
termittently. This action is very rapid
and gives out a loud buzz as long as the
sending key is depressed.

The push buttons are not very handy
to operate as keys, so they may be re-
moved from the contacts and a key of
some sort added to close the contacts
rapidly. In the instruments described
above this was done by taking a clapper
from an old electric bell and mounting it
on a bent nail over the contacts of the
push button, so that when it was rais
and lowered the contacts could be open
and closed in quick succession. Other
ways of doing this will no doubt suggest
themselves.

SIMPLE CONTROLLER FOR TOY
MOTORS.

The amateur electrician who desires to
run his electric motor by six dry batteries
and to use any number of them at once,
will find the following method easy and
satisfactory.

Connect the motor to the batteries as
in the diagram. The rheostat may be
made from a piece of oak board four

iF 4
CONTROLLER FOR TOY MOTOR.

inches square and 14 -inch in thickness.
At (I), (2), (3), (4), (5) and (6)
bore holes and put little bolts through.
The little binding -posts of batteries will
answer.

A handle (A) is used to switch on the
number of batteries required. A wire
from (A) is led to binding -post (B) .

When handle is in the position as shown
in drawing, the current is off. The dot-
ted lines show where wires are put under
the board. To start the motor push the
handle (A) upward. The numbers may '
be put near the points to indicate number
of batteries used. (C) is a point upon
which the handle (A) rests when power
is off. Frank S. Reid.



QUESTIONS AND ANSWERS.
Readers of Popular Electricity are invited to make free use of this department.

Knowledge on any subject is gained by asking questions, and nearly every one has some
question he would like to ask concerning electricity. These questions and answers will be
of interest and benefit to many besides the one directly concerned. No consideration
will be given to communications that do not contain the full name and address of the
writer.

(ITERATION OF TOY BATTERY MOTOR.
Question.-Can an ordinary toy battery mo-

tor be run without burning out, on a 110 -volt
lighting circuit using the rheostat described
in the "Junior Section" of the August issue?
H. R. C., Chicago, Ill.

Answer.-Yes, but not safely. These
motors are usually not insulated to stand
a pressure of no volts, and in case of a
breakdown you can readily see by Ohm's
law, C = E - R, that with E = Ito, the
current would burn out such an outfit.
Fire underwriters do not approve the
operation of toy outfits on no volt cir-
cuits. Knowing this, manufacturers
have to date put on the market two ap-
proved alternating current transformers
from the secondaries of which low volt-
age may be taken off to operate electric
toys and miniature lights. No approved
device has as yet been put out for re-
ducing the voltage of a direct currenf
circuit for a like purpose.

Your question regarding design of an
electro -magnetic engine will be answered
in a future issue.

COMMUTATOR TROUBLE.
Question-In the sub -station where I am

employed, we have five rotary converters. We
receive alternating current from generators
driven by gas engines. Have been troubled
sometimes with our brushes picking up copper
and pitting. The commutators run very hot
at times, and have begun to show black bars.
State what care should be given such com-
mutators. What lubricant would you use?-
F. G. H., San Francisco, Cal.

Answer-From the wording of your
question, we believe that your main fault
lies in the adjustment of the brushes.
That is, the brushes may be in a wrong
position, which always will cause exces-
sive sparking, or they may bear too hard
on the commutator. The pitting of the
surface of the commutator may be due
to high current densities, caused by the
contact surface of the brushes being too
small, or the contact itself being poor.
The blackening of a commutator denotes
sparking underneath the brushes, which
in combination with excessive amounts

of oil and dust will be the most valid
cause for the blackening. The above is,
as stated, with the assumption that no
armature and field coils are defective, as
that always will cause trouble with the
brushes and commutator. Cleanliness is
the main point in taking care of com-
mutators. The surface should be kept
free from dust and excessive amount of
oil and the brushes should be kept in
good contact with the commutator,
without bearing too hard on it. Use as
little lubrication on the commutator as
possible and when used it should either
be a clean acid -free oil or vaseline.
However, the dynamo manufacturers
carry a special lubricant which is to be
preferred. See also article elsewhere in
this issue on "Commutator Sparking."

CONSTRUCTION OF A SMALL STORAGE
BATTERY.

Question-I would like to know how to
construct a small storage battery to work one
four volt, 12% watt, 10 candlepower lamp for
lighting a room. Could you give me a little
practical information regarding the battery?
I would like to use it for two nights a week,
and from four to five hours at a time.-E. F.,
Chicago, Ill.

Answer-The simplest storage battery
for amateur construction is the old
Plante cell. You will want two cells. For
each cell take two plates of thin sheet
lead three feet long, six inches wide
and not over t -t6 inch thick. At one
end of each plate a lug one inch wide
extends two inches to the side. Both
sides of both plates must be roughened
by hammering with a piece of coarse file.
On one of the plates lay three strips of
rubber, asbestos cloth, or other insulating
material not affected by acid, a little
longer than the plate, and /-inch wide.
Lay the second plate on these strips, and
three more strips on this. Then take a
round bar of wood, heavily paraffined,
eight inches long and one inch in diam-
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eter. Place this across one end of the
plates, and roll the whole affair into a
compact spiral or cylinder. Hang in a
suitable jar, and fill with one part sul-
phuric acid to to parts water.

The cell so made must now be
"formed" by sending a current through
it until oxygen bubbles appear at the
positive plate, then reversing the cur-
rent for the same length of time, and so
on until the plates have become spongy,
which may take a week. Then one lug
must be marked positive (+) and the
cell always charged in the same direc-
tion.

INDUCTIVE RESISTANCE.
Question-I wish to build an inductive re-

sistance of the transformer type, one in
which the line voltage will pass through the
primary. The voltage is 110 A. C. I wish to
use it on an arc lamp used for projection
purposes (hand feed). dispensing with an ad-
justable rheostat. There is too much heat
from the rheostat. I use about 25 amperes
on the lamp and desire to use the resistance
as an economizer.-J. B. Milford, Mass.

Answer-In your question you have
failed to give the frequency of your cur-
rent. We have assumed that it is 6o

-3-

INDUCTIVE RESISTANCE.

cycles. With such a current at Ito volts,
the following impedance coil in series
with an alternating current arc lamp
would allow 25 amperes to pass through.
The iron construction may be made in
different shapes, as long as the length of

the air -gap and approximate length of
the magnetic path of the iron core and
its cross section remain the same. How-
ever, for our calculation we will assume
a circular iron ring of rectangular cross
section as shown in the diagram. The
ring, preferably, should be built up of
thin iron plates, so as to decrease the
iron losses, thereby increasing the econ-
omy of its operation. The iron shou?d
first be insulated with tape and shellaced.
Next, 50o turns of No. 8 B. & S. single
cotton covered copper wire should be
wound on in three layers. Such a coil as
this, practically, will not waste any
power in decreasing the i to volt to 30
volts for the arc lamp. The power fac-
tor of the coil will be about 0.03. By in-
serting an iron piece in the air -gap, the
current may be gradually decreased at
will. We would suggest that by taking
the matter up with some of the electrical
supply houses, you might be able to
purchase a suitable coil more econom-
ically than you can make it.

INSTRUMENT FOR REMOVING SUPE R-
FLUOUS HAIR; INDUCTION

MOTOR OPERATION.
Question.-(A) How is an instrument for

removing superfluous hair constructed?
(B) We have a 60 cycle, three phase. 220

volt, five horse power induction motor which
takes 13.5 amperes on load. By opening one
line (one phase) the motor will continue run-
ning, taking about 20 amperes, and will get
extra hot. An accident occurs in the power
house which will stop the motor; but we have
a 60 cycle, 220 volt, three wire, two phase gen-
erator. Can we. while our motor is running,
switch over on to one phase of our generator,
and what will happen to the motor?-C. H.
W., St. Catherine, Out.. Can.

Answer.-(A) The instrument re-
ferred to is simply a fine platinum needle
which forms one terminal of a battery
of low voltage. The other battery term-
inal is connected to the body. The
needle being introduced into the hair
follicle and the current switched on, the
root of the hair is destroyed by electro-
lytic action.

(B) A three phase induction motor
will continue running after opening one
or two of its three phases. However,
by opening one phase, the current in the
remaining phases is increased 1.5 times
and opening two phases will increase
the current in the third 'phase three
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times, which of course will result in in-
creasing the heat of the motor.

With the exception of the above ob-
jection you may switch your motor over
on one phase of the two phase generator.
It is suggested that if the case is of suf-
ficient importance you might install a
Scott transformer between your two
phase generator and three phase motor.
Such a transformer will transform a two
phase into a three phase current and the
motor could be run just as successfully
from the two phase generator as from
the three phase mains.

CIRCUIT BREAKER.
Question-(A) I would like to know the

action and makeup of a circuit breaker. (B)
Do you think I can make a direct current dy-
namo out of a small magneto and use the
same as a motor on alternating current house
circuit?-K. U., Newark, N. J.

L

CIRCUIT BREAKER.

Answers-A circuit breaker consists
of a switch (s) (see cut) which is held
closed by a catch (c) against the pull
of the spring (k). A solenoid is ar-
ranged so that its core, when raised, re-
leases the catch. Normally, this core
is adjusted so that it rests on a screw.
When the current becomes stronger than
is desired, the solenoid increases
in power and lifts the core. This re-
leases the switch arm, which flies open,

breaking the circuit. It is reset by hand.
(B) A magneto furnished with a

two part commutator forms a direct cur-
rent dynamo. It is impossible, however,
to operate such a machine as an alter-
nating current motor.

HOW TO CONNECT A HOUSE
TELEPHONE.

Question-I recently purchased parts for a
telephone and attempted to put them together
myself. I wish to use it for house telephone.
I had the wires connected all sorts of ways
but was unable to communicate with the other
telephone without hearing myself, and when
calling the other station my own buzzer would
ring and not the other.-W. C. V., Brooklyn,
N. Y.
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CONNECTIONS OF HOUSE TELEPHONE.

Answer-The accompanying diagram
shows the proper connections for your
telephones. The push buttons should
have upper and lower contacts.

DROP IN VOLTAGE.
Question.-How many 16 candle -power

lamps connected in series on a 220 -volt cir-
cuit will enable me to get 10 or 12 volts? R.
J. R. Hayward, Cal.

Answer.-By connecting twenty-two
lamps in series across the circuit, leads
taken off the terminals of any one lamp
will give to volts; that is, each lamp
takes its portion of the drop, or zzo volts
divided by 22.
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REVIVING OLD DRY BATTERIES.
Question.-Is there any way of renewing

the strength of old dry batteries? If so, how?
A. W. H., Racine, Wis.

Answer.-See answer to question (E)
of V. E. H., July, 1908, issue of Popular
Electricity.

INDUCTION COIL QUESTIONS.
Questions.-I have an induction coil, with

primary wire two layers No. 16, and No. 38
wire in the secondary. With a condenser this
coil gives a two-inch spark using dry bat-
teries. (A) Would it be possible to run this
coil on an alternating current of 100 volts
and five amperes? (B) What would be a safe
current for the coil? (C) Would I have to
cut out the condenser? (D) Could I cut
down the current by inserting lamps in the
circuit. H. L. D., New York, N. Y.

Answers.-(A) Yes, by inserting in
series with the primary of the coil, an
electrolytic interrupter made as shown in
the diagram in answer to "A Reader,"
January, í9o9, issue of Popular Electric-
ity. If you have a "make and break"
contact, place a jumper across it.

(B) The rated capacity of No. 16 wire
is six amperes, but it is a fact known to
coil manufacturers that wires in coils
seem to be able to run at twice their ca-
pacity without serious effects.

(C) Yes.
(D) Yes.

ELECTROMAGNET; BATTERY MOTORS.
Questions-Please explain the following:

(A) How to make an electromagnet to be
operated with batteries. (B) How to reverse
a battery motor so that it can be run in either
direction? (C) How to find out what part of
a horsepower a battery motor is which takes
two amperes at-volts and gives 1800 revolu-
tions per minute, series wound.-G. F. R.,
Orange, Calif.

Answers-A bar of /-inch soft iron
five inches long, bent into a U shape,
and each limb wound with six layers of
No. i8 cotton covered magnet wire,
makes quite a powerful magnet. The
two coils should be connected so that
the current traverses an S-shaped course
in passing from one to the other.

(B) A motor is reversed by revers-
ing the connections of either (not both)
the field or the armature. The diagram
shows the connections of a simple motor
reversing switch.

(C) The voltage of your motor is
omitted in your question, so no specific
answer can be given. Multiply the volts

BATTERY MOTOR REVERSER.

by the amperes to find the watts. There
are 746 watts in an electrical horse
power ; so the theoretical power is easily
found. However, the efficiency of a
battery motor is frequently not over 3o
per cent.

TOY MONORAIL SYSTEM.
Questions-(A) In constructing the toy

monorail car shown in the October number,
would not tin, sheet steel, or iron, take the
place of brass for the track? The resistance
would be a trifle more but the price would
make up for more than that, as brass
sells at about 35 cents a foot, while tin comes
at about two to four cents. If tin is used
would not two or three more batteries give
sufficient current over the resistance to run
the car? (B) In Fig. 5 you show one end of
the right hand electromagnet connected to
the journal of the front wheel. How does the
current pass from the track back to the bat-
tery, when the track is not connected? In
your explanation you say connect one termin-
al of the battery to the iron steps and one to
the trolley. (C) Please give me a clearer
description of how to make these steps. Are
they separate pieces, or one piece cut out, or
straight with one inch pieces bent back?

Answers-(A) Any metal will do
for the track. Brass is preferable only
because it usually affords a better con-
tact with the wheels. If tin or iron is
used, be sure the edge is clean, to con-
nect with the wheel. The added resist-
ance is negligible, and no extra battery
power will be necessary because of the
change.

(B) The article reads "one terminal
of battery to rail, the other to the trol-
ley wire." Nothing is connected to the
iron steps.

(C) The iron steps are bent, as
shown in the article, of fairly thick sheet
iron strips. It makes no difference
whether each step is a separate piece, or
one long strip is bent at intervals of one
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inch. The latter is the easier construc-
tion. No cutting is necessary in forming
the steps. The idea is to present slant-
ing surfaces, one inch long, to the elec-
tromagnet.

THREE-WAY SWITCH; STORAGE
BATTERY CHARGING.

Questions.-(A) How may a light be
turned on or off from two different points?
(B) How may the polarity of a 110 -volt, two -
wire, direct -current circuit be determined?
(C) How can I tell when a storage battery is
charged to its capacity while it is attached to
the charging apparatus? (D) Can a storage
battery be charged on 110 volts, alternating
current, by using the transformer described
in a previous issue? W. W. H., Clay Center,
Kansas.

Answers.-(A) By using a three-way
switch at each point, wired as shown in
the diagram. This way of connecting
three-way switches complies with the
rule of the National Board of Fire Un -
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THREE-WAY SWITCH.

derwriters, which reads, "Three-way
switches are considered as single -pole
switches and must be wired so that only
one pole of the circuit is carried to either
switch."

(B) Connect a wire to each side, pla-
cing a lamp in one wire to act as a resist-
ance. Dip these ends into a glass of
water, slightly acid, keeping them apart.
Gas bubbles will be given off the nega-
tive lead. If you have a voltmeter, at-
tach one of its leads to one main and
touch the other main with the remaining
lead. The voltmeter will be deflected
along its scale when the positive lead of
the meter is in contact with the positive
main.

(C) A cell is fully charged: (a) If,
with a constant current, the voltage and
specific gravity do not change for 25 or
3o minutes. (b) When the plates de-
cidedly increase the quantity of gas given
off. (c) When the specific gravity mea-
sures 1.2, and the voltage from 2.5 to
2.7. (d) When the negative plate as-

sumes a light gray color and the positive
plate turns a dark brown.

(D) No, because storage batteries
cannot be charged by alternating current.

BELL WIRING.

Question-Would like to know if bell could
be wired to ring from two places and drop
different numbers on an annunciator.-W. A.
K., Montreal, Can.

BELL WIRING DIAGRAM.

Answer-The accompanying diagram
shows the connection you wish.

POWER FACTOR FORMULA.
Questions.-(A) In your December issue, p.

516, X. Y. Z., Michigan City, Ind., gives a
problem of a machine, 400 volts, three-phase,
500 amperes, or 166% amperes per phase, 90
power factor lag, asking formulas to figure
the load. If his ammeter reads 500 amperes,
where does he get the 166% amperes?

(B) If a three-phase machine had a delta
winding in its armature, and the meter in
each lead reads 500 amperes, then each phase
in the armature would generate 288.6 amperes.
W. E. T., Chicago, Ill.

Answers.-(A) Formula and solutions
referred to are correct. However, to
speak of a machine as being a-5oo-ampere
alternator, where 3 X 166% amperes
(the current in each lead) is meant is
not usual and perhaps somewhat mis-
leading. Alternating current generators
are generally rated on name plate in
kilowatts as found by formula given.
They are also rated in horse -power with
current output per lead or phase noted.

(B) In figuring the power in a
three-phase circuit, you substitute for A,
in the formula W = 1.732 V. A. P., the
current in one phase. In the example
referred to this would be one-third of the
total current (boo amperes) or 166/
amperes. You will note that it was spe-
cifically stated in the question "5oo am-
peres or 166/ amperes per phase."
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I DYNAMO DESIGN.
Question.-(A) Does the quantity of elec-

tricity and its electromotive force increase in
a ratio with the velocity of the armature for
a given generator?

(B) In slow speed machines, is the loss of
velocity of the armature compensated by the
increase in the number of magnets, and in the
number of coils in the armature? If I am
right, this is the only way to obtain the same
electric current.-A. C. R., Montreal, Can.

Answer-(A) The voltage of a
dynamo corresponds to the speed. of the
armature, or number of lines of force cut
per unit of time. The resistance remain-
ing the same, the current would natural-
ly vary proportionately.

(B) Slow speed machines usually
have large, iron clad armatures and mul-
tipolar fields. The idea is to keep the
peripheral speed, or the rate at which the
lines of force are cut by the conductors,
about the same in any case.

TRANSFORMER DESIGN.
Question-Will you kindly tell me how to

make a transformer which will step up 110
volts to 250 volts. The supply is alternating
current 60 cycles.-J. M., Chicago, Ill.

Answer-Your question is very in-
definite, as you do not give any idea as to
size desired. The simple transformer
described in the November number of
Popular Electricity may be wound to de-
liver 250 volts by making the secondary
coil of 2,400 turns of No. 27 double cot-
ton covered wire. Cover the primary
with five layers of shellaced linen tape,
and the secondary with the same amount.
The secondary leading -in wires should
be enclosed in sleeves.

ELECTROMAGNETIC ENGINES; ELECTRO-
LYTIC INTERRUPTER.

Questions-(A) Can you tell me what size
of copper magnet wire and how long must I
use on bobbin 2 inches long to get a very
powerful magnet out of it? Want a pull on
bar of at least 10 pounds (induction style).
I am about to make an electromagnetic en-
gine, the piston being soft iron runs inside of
the magnet core, and want to know the cor-
rect size of the winding. The engine is to be
operated on 110 volts, about 10 amperes, al-
ternating current of 60 cycles, single phase.
(B) Can you furnish me the data for con-
struction of an efficient electrolytic inter-
rupter for 10 inch spark coil on 110 volt alter-
nating current system?-K. B. A., Cleveland,
Ohio.

Answers-(A) We cannot think that
you mean to use iio volts and io am-
peres, or about 1% electrical horse pow -

ELECTRICITY

er, on a coil of the small size you de-
scribe. By winding with No. 28 single
silk covered wire your coil will absorb
about one ampere. The actual pull on the
core will be problematical, owing to the
complicated nature of small alternating
current coil calculations. The brass tube
of the spool will have to be slit its whole
length if alternating current is used.

(B) The construction of a Wehnelt
electrolytic interrupter is described in
answer to "A Reader" in the January
issue.
CONSTRUCTION OF SMALL GENERATOR.

Question-I have a set of castings for a
small generator which I would like to wind
for 110 to 125 volts, but I do not know what
size wire to use on the armature and fields,
machine to be compound wound. Armature
drum type, to be wound in 12 sections; have
room to wind to a depth of % of an inch;
diameter of armature three inches, length
2% inches. Bipolar undertype fields. Length
of fields 2% inches. diameter 1% inches. I
have room to wind to a depth of % of an
inch.-B. W. M., Edgar, Neb.

Answer-Armature continuous drum
winding, using No. 27 wire. Wind the
fields with No. 33 wire for shunt coils,
leaving space for three layers of No.
23 wire on each field coil for series con-
nections. Three -eighths inch seems a
rather deep winding for a smooth drum
armature of the size described. You
will have to determine the correct speed
experimentally.

MAGNETO GENERATOR.
Questions.-I have a three -bar telephone

ringing generator and a small steam engine
which I wish to connect together. (A) Will
continuous turning of the armature burn out
the generator windings? (B) If this current
be connected to an induction coil will the
induced current be alternating or direct? (C)
When the current is run through an induction
coil will the coil increase the amperage and
voltage together? F. R.

Answers.-(A) That depends on the
size of wire on armature, and as the size
of wire used varies with purpose of gen-
erator, it is impossible to answer this
question without more definite informa-
tion.

(B) See answer to "A Reader's" ques-
tions (B) and (C), January, 19o9, issue
of Popular Electricity.

(C) No., The induction coil cannot
create energy. The total energy is prac-
tically constant. An increase in voltage
means less current in the secondary.



NEW ELECTRICAL INVENTIONS.

APPARATUS FOR COOLING ROOMS.
In the December issue a new form of

electric heater was described in this de-
partment, in which the heat generated by
an electric heating coil was distributed
through the room by an electric fan. A
device constructed on similar lines but
for a diametrically opposite purpose ; that
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APPARATUS FOR COOLING ROOMS.

is, for cooling the room, is shown in the
diagram.

The cooling apparatus, which is the
invention of Pauline Grayson, of New
York City, consists of a cylindrical cas-
ing with compartments for holding
cracked ice and air ducts distributed
through the casing. These air ducts open
at the top into a compartment containing
a fan and at the bottom terminate in
nozzles which direct the air, blown
downward by the fan, out into the room.

The fan is driven by an electric motor
mounted on the top of the casing.

ELECTRIC REDUCTION FURNACE -
Karl Kaiser of Berlin, Germany, has

obtained an American patent on a furn-
ace for obtaining metals from their ores.
Suitable ores or products of smelting
works are introduced into an electric
furnace shown in the cut and exposed to
the heat of the current entering and leav-
ing through the two electrodes. Fluxes,
such as limestone and quartz, are added
if necessary. As soon as the necessary
temperature has been attained, in most
cases the melting temperature of the
mixture, an oxidizing gas such as at -

ELECTRIC REDUCTION FURNACE.

mospheric air is introduced into the heat-
ed mass, this oxidizing gas serving to
oxidize all combustible impurities in the
ore, the gaseous products resulting being
led off from the furnace. When this
stage of the process is complete a re-
ducing gas is introduced into the heated
mass. For this purpose, gaseous carbon
compounds and hydrogen can be em-
ployed, the most suitable being carbon
monoxid, water gas and Dowson gas.
The volatile metals escaping in gaseous
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form, for example, the zinc, arc led out
of the furnace and collected in a suitable
receiver where they are condensed and
thus separated from any gases which
pass out with them. The liquid con-
stituents, for example, the iron, are led
off from the lower part of the furnace.

ELECTRIC HAIR DRIER.
The accompanying diagram shows a

side and an end elevation of an improved

the upwardly projecting end of the Y is
slipped a hollow tube of copper of any
length desired which bears on its upper
end the usual point. Any number of
these points are easily installed on a
length of cable and when properly joined
and soldered offer a continuous path for
the lightning and one free from sharp
angles, from which the lightning would
be inclined to jump to the wood or brick
work.
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ELECTRIC HAIR DRIER.

electric hair drier invented by Mathias
Thome of Chicago. A motor (D) is
mounted inside of a casing and drives the
fan (C) which forces the air out through
the tube. In entering the casing the air
must pass over the heating coils (E).
raising its temperature to the proper
point for rapidly drying the hair. Cur-
rent to the motor and heating coil is con-
trolled by the snap switch (F).

LIGHTNING ROD.
A form of lightning rod which is very

easy to install is shown in the diagram.
It is designed to fasten to a stranded
copper cable now acknowledged by ex-
perts to be one of the best forms of
lightning conductor. The device com-
prises a Y-shaped connecting joint which
is fastened by clamps or collars to the
copper cable, which runs along the ridge
of the roof or other exposed points. Over LIGHTNING ROD.
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Jeweler (to grocer)-I beg your pardon, but
didn't I see you put two or three finger rings
and a scarf pin in your pocket?

Grocer-Certainly. When you come into my
place, aren't you always picking up things and
putting them in your mouth?

Santa Fe Employes Magazine.
"Hello! Santa Fe?"
"Yes, mum."
"How is No. 2, please?"
"On time."
"What time is it due here?"
"Nine o'clock."
"What time is it now, please?"
"Eight forty."
"How long will it be before No. 2 gets

please?"
"Twenty minutes."
"Is it out of Marceline yet?"
"I think not."
Then the receiver went up.

here,

i i --

\ 1

Noopopp-"Quick! tell me, nurse, is it a boy?"
Nurse-"No; guess again."

The Town Grumbler-"I dun'no' what things
is comin' to. Poor old Henry gone; Aunt Jane's
busted her leg; the old woman's ill abed; an'
now, doggone me, if I 'aven't lost my knife."-
Harper's Weekly.

"Are you a believer in spiritualism?"
"Yes; the ghost walks every Saturday, and by

Monday I have nothing left but a hallucination."

"Have you heard that Jim has quit smok-
ing?"

"Yes; you see, he is a little near-sighted, and
the other day he emptied his pipe in a powder
barrel."

"Your husband will be all right now," said
an English doctor to a woman whose husband
was dangerously ill.

"What do you mean?" demanded the wife.
"You told me he couldn't live a fortnight."

"Well, I'm going to cure him, after all," said
the doctor. "Surely you are glad?"

The woman wrinkled her brows.
"Puts me in a bit of a 'ole," she said. "I've'

bin an' sold all his clothes to pay for his funer-
al."

"Well now, Pat said the magistrate to an
old offender, "what brought you here again?"

"Two policemen, sor," was the laconic reply.
"Drunk, I suppose?" queried the magistrate.
"Yes, sor," said Pat, "both of thim."

Little grains of sawdust-little strips of wood,
treated scientifically make the breakfast food.

Master-"I'm sorry to hear, Pat, that your
wife is dead."

Patrick-"Faith an' 'tis a sad day for us all,
sir! The hand that rocked the cradle has kicked
the bucket."

*

"Just throw me half a dozen of the biggest of
those trout," said a citizen to the fish dealer.

"Throw them!" queried the dealer.
"Yes, and then I'll go home and tell my wife

I caught 'em. I may be a poor fisherman, but
I'm no liar."



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
by a current of one ampere flowing for one
hour.

Anode.-The positive terminal in a broken
metallic circuit; the terminal connected to the
carbon 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 elec-
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 Coil.-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-

telnating 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.

Diama9retic.-Having a magnetic permeabil-
ity inferior to that of air.

Dielectric.-A non-conductor.
Dimmer.-Resistance device for regulating the

intensity of illumination of electric incandescent
lamps. Used largely in theaters.

Direct Current.-Current flowing continuously
in one direction.

Dry Battery.-A form of open circuit battery
in which the solutions are made practically
solid by addition of glue jelly, gelatinous silica,
etc.

Electrode.-Terminal of an open electric cir-
cuit.

Electromotive Force.-Potential difference
causing current to flow.

Electrolysis.-Separation of a chemical com-
pound into its elements by the action of the
electric current.

Electrcmagnet.-A mass of iron which is
magnetized by passage of current through a
coil of wire wound around the mass but in-
sulated therefrom.

Electrosccpe.-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 space 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-
cuit when the current reaches a certain value.

Galvanometer.-Instrument for measuring
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
passageoattel 000

electricity.KIts. (See watt.)
Kilowatt-hour.-One thousand watt hours.
Leyden Jar.-Form of static condenser which

will store up static electricity.
Lightning Arrester.-Device which will 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 dynamo on the
same shaft, for changing alternating current to
direct and vice versa or changing current of
high voltage and low current strength to 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.
Neutral 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 voltaic 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 regulating
the strength of current.

Rotary Converter. - Machine for changing
high -potential current to low potential or vice
versa.

Secondary Battery.-A battery whose positive
and negative electrodes are deposited by cur-
rent from a separate source of electricity.

Self-inductance.-Tendency of current flowing
in a single wire wound in the form of a spiral
to react upon itself and produce a retarding
effect similar to inertia in matter.

Series.-Arranged in succession, as opposed to
parallel or multiple arrangement.

Serles Motor.-Motor whose field windings are
in series with the armature.

Shunt.-A by-path in a circuit which is in
parallel with the main circuit.

Shunt Motor.-Motor whose field windings
are in parallel or shunt with the armature.

Solenoid.-An electrical conductor wound in
a spiral and forming a tube.

Spark-gap.-Space between the two electrodes
of an electric resonator.

Storage Battery.-See secondary battery.
Thermostat.-Instrument which, when heated.

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
force.

Volt Meter.-Instrument for measuring volt-
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-
sents work done by one watt expended for one
hour.
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HELP WANTED.

$10.00 PER 100 PAID for mailing or distribu-
ting circulars. Particulars 5c. Independent
Chemical Co., Box 204, Waterloo, Iowa.

WANTED - Railway mail clerks, customs
clerks, clerks at Washington. Over 2,000 ap-
pointments to be made from many examinations
to be held during March. Salaries $800.00 to
$1,600.00 yearly. No "layoffs" because of poor
times. Annual vacation. Short hours. Every
citizen over 18 is eligible. We prepare candi-
dates free. Common education sufficient. Write
Immediately for schedule. Franklin Institute,
Dept. B 67, Rochester, N. Y.

PATENTS.

MASON, FENWICK & LAWRENCE, Patent
lawyers, Washington, D. C., Box B. Est'd.
47 years. Booklet free. Highest references.
Best service. Terms moderate. Be careful
in selecting an attorney. Write us.

PROMPT ATTENTION-Popular Electricity
Patent Bureau is reliable and we guarantee
all patents granted through our Patent Bureau.
Competent attorney in patent causes in charge
to give you prompt and efficient service. Write
for particulars. Popular Electricity Patent
Bureau, 1252 Monadnock Block, Chicago, Ill.

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.

PATENTS-Advice and books free. Highest
references. Best results. I procure patents that
protect. Watson E. Coleman, Patent Lawyer,
Washington, D. C.

DON'T SPEND A DOLLAR on patents until
you have read the book we will send free on
request. Benjamin & Bassett, 516 F St., Wash-
ington, D. C.

AGENTS WANTED.

WANTED-One hustler in every concern em-
ploying any number of men to represent Popu-
lar 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, 1252 Monadnock Block, Chicago.

AGENTS to sell Dutch Cooking Set; sells
every house. Write us. Pace Bros. & Sons
Pottery Co.. Roseville, Ohio.

INVENTIONS.

EXPERT AND SUCCESSFUL inventor will
develop ideas and inventions, build models,
make drawings and give general advice in per-
fecting and marketing inventions. Long ex-
perience. Circular free. L. Casper, 633 No.
Park Ave., Chicago.

A MANUFACTURER of electrical goods de-
sires to add to his line and will consider new
inventions of merit. Manufacturer, Room 810,
534 Sixth Ave., New York City.

LUBRICANTS.

LUBRICANTS, asbestos, graphite and mica
candles for loose pulleys and shaftings; no
drip; no dirt; economical. Swain Lubricator
Co., 250 E. Lake St., Chicago.

SONGS.

SONGS. Send for our latest, "Riding in a
Motor Car," and the Souvenir Portland Song,
"Down Mid the Isles of Casco Bay." Prettiest
you ever heard. Sing them, play them, whistle
them. Pretty anyway. 25c each, or both songs
40c. Higginbotham & Ryder Co., 42 India St.,
Portland, Maine. ,One cent stamps taken.
Agents wanted for our various specialties.

AUTOMOBILES.

15 AUTOS-Must he sold. Michigan runabout,
$90; steam surrey, $100; Wood's electric, $125;
Cadillac, $325; four -cylinder, $2,800 car, $750.
Others in proportion. Stamp gets bargain sheet.
T. S. Culp, Canton, Ohio.

SCHOOLS.

ONLY REAL TRADE SCHOOL in the
World. $20,000.00 contract work being done in
plumbing, bricklaying, electricity; advanced
students earn wages; enrollment, 200. Free
catalogue. United Trade School Contracting
Co., 120 E. 9th, Los Angeles.

FOR SALE.

BOOK BARGAINS-Engineering and Mechan-
ical-Cyclo. of Architecture, Carpentry and
Building, A. S. C., 10 vols., $12.00. Cyclo. of
Chemistry, I. C. S., 8 vols., $16.00. S,wingle's
Engineering Practice, 7 vols., $12.00. Cyclo. of
Applied Electricity, A. S. C., 5 vols., $8.00. Cy-
clo. of Modern Shop Practice, A. S. C., 4 vols.,
$6.00. Cyclo. of Surveying, I. C. S., 3 vols.,
$10.00. Kirkman's Science of Railroading, 20
vols., $15.00. Cyclo. of Engineering, A. S. C., 5
vols., $8.00. Cyclo. of Building Trades (Hodg-
son), 6 vols., $9.00. Home Law School Series
(Drake & Co.), 12 vols., $12.00. Each set slight-
ly handled. Bindings all good, stout and sound
and in keeping with the character of the works.
Contents are intact. Angle, Book Broker,. 363
East 54th St., Chicago.
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FOR SALE.

ELECTRICAL EXPERIMENTERS can easily
make a transformer to reduce 110 volts A. C.
to 10, 20, 30 or 40 volts -1-5 K. W. Full detail
drawings, price 50c. W. C. Getz, 645 N. Ful-
ton Ave., Baltimore, Md.

WIRELESS, double head, hard rubber receiv-
ers, 1500 ohms, with German silver head band
and silk cord. Most sensitive and lightest in
weight on market. Complete, $5.00. A. B. C.
Wireless Specialty Co., 333 E. 133d St., New
York City.

10 FORMULAS for 25e. Fuel Saver, Paper
Cleaner, Silver Plating, Liquid Ice and 6 others.
Cost us 50c. Independent Chemical Co., Box
204, Watherloo, Iowa.

FOR SALE-Nice, thoroughly rebuilt, modern,
up-to-date automobiles. Some rare bargains.
Write for list. Address Robert Holmes & Bros.,
Danville, Ill.

FOR SALE-Right to manufacture compound
for brazing cast-iron. Robert Gedge, New Cas-
tle, Ind.

BUSINESS OPPORTUNITIES.

$10.00 PER 100 PAID for mailing or distribu-
ting circulars. Particulars 5c. Independent
Chemical Co., Box 204, Waterloo, Iowa.

INVESTORS' NOTICE-Invest $5.00 or more
and become an original organizer of the South
Bend Mining and Milling Company, who hold
options on grand "Tungsten properties;" 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-
pany, Neitzel Block, South Bend, Ind.

WOULD YOU INVEST two months' work
without wages if you could earn about $2.00 a
day the next three months and learn a trade,
then earn $5.00 a day the rest of your life?
Only men or strong boys wanted. Write to
United Trade Schools Contracting Co., 120-126
E. 9, Los Angeles.

$100-7% PREFERRED STOCK, prosperous
Pacific Coast corporation, for $75 cash, or $5
monthly, netting 9%%. Write for particulars
immediately. Lewis N. Rosenbaum Co., In-
vestment Bankers, Washington Block, Seattle,
Wash.

MISCELLANEOUS.

SEND 25C COIN for formula to charge and
renew dry batteries. Write today. Ind. Chem.
Co., Box 204, Waterloo, Ia.

WANTED-You to know that I guarantee to
cure malaria (fever and ague) in one day. Ad-
dress Joseph Goulet, 107 Olo St., Monsocket,
R. I.

BROTHER-Accidentally have discovered root
that will cure both tobacco habit and indiges-
tion. Gladly send particulars. F. F. STOKES,
Mohawk, Fla.

OPENING of Flathead Indian Reservation.
For information write A. IC. Tollefson, Inf. Agt.,
Kalispell, Mont.

THE MURPHY ELECTRICITY RECTIFIER
COMPANY, of Rochester, N. Y., has prepared
working drawings and specifications upon
which bids will be received for the manufacture
of Its apparatus. These will be furnished upon
application.

Every Tool Put Out By Klein

has a distinct value for the Electrical Mechanic, the
Electrician, the Lineman, the Electrical Engineer, the
Superintendent, and every one interested in Electricity.
Our Catalog should be in the hands of all of these. It
will be mailed on receipt of 3 cents to pay the postage.
Write for it now. Address

Mathias Klein & Sons, Sta. U. 3, Chicago, Ill.
See our Exhibit at the Electrical Show, Jan. 16-30, '09

ARITHMETIC
SELF-TAUGHT

A plain. easlly-understood volume for ALL who
have not had the opportunity of learning this
subject thoroughly, or who have forgotten
what they once learned. 257 Pages. Requires
no teacher. This great little 60 Cents
book sent postpaid for ..

(stamps accepted), leather binding $1.
CEO. A. ZELLER BOOK CO.

Eat. 1870. 4471 W. Belle Place. St. 1.n,, , NI n.

SPANGEINBERGS

PRACTICAL

ARITHMETIC

Self Taught

BUILD A $5000 BUSINESS
of your own an escape salaried drudgery for
life. 83 cents a day will do it. I will sehd
you "Free Pointers" for a postal. W. A. Shrysr,
Pres. Americas Collect's Sanics,199 State St., Detroit, Mich.

r30 Conte' for 100 Visiting Cards.
Agents wanted-immediately-can make big money
taking Christmas Orders. B. B. ELY, 3702 Ellis Ave. Chi-
cago, Ill.

EXCEPTIONAL BUSINESS OPPORTUNITY.
$5 to $15 Per
Day has been
made printing
businessand call-
ing cards,postals
tickets. etc., on
this wonderful
new, high speed
AUTOMATIC
Card Press.

Only $165
for this wonder-
ful, high - speed.
little press. Be
your own boss.
No experience
required.

AUTOMATIC CARD PRINTING PRESS. A Practical press
Size 12 x 21 x 24 inches, self -feeding and Inking, uses standard type,
prints 120 cards per minute in sizes from 1x2 to full postal size,

Mr. George E. Duryee of Schenectady. N. Y., earned $130.80 In
11 days. We sell everything necessary to start you !n permanent.
profitable business. Catalog free-write today.

AUTOMATIC PRINTINO PRESS CO., 1811 Dearborn St., Chicago.

Palmer Electrical Instrument Company
PHILADELPHIA, PA.

Manufacturers of Students' Experimental Apparatus
15 page Catalog on receipt of stamp, no postals answered.

TELEGRAPHY.
TELEGRAPHY taught at home in the short-

est possible time. The Omnigraph Auto-
matic Transmitter combined with Standard
Key and Sounder. Sends you telegraph mes-
sages at any speed Just as an expert operator
would. Five styles $2 up. Circular free.
OMNIGRAPH MFG. CO., 89 Certlandt St., New
York.
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The man
who owns
a Thurman
mechanical
cleaning
wagon Makes
Money. We
are ready to
prove that

POPULAR ELECTRICITY

Thurman's
Portable

Electric
Vacuum

Cleaner
The most perfect Electric Portable Cleaner and latest
triumph of J. S. Thurman, originator of vacuum cleaning
machinery after years of experience in designing, build-
ing and operating this class of machines. It is light,
operated by the housemaid, mechanically perfect, easily
portable and built to last and stand wear. Absolutely
constant suction is created by the vacuum pump
through cleaning apparatus to the dust tank, which
removes dust, dirt, grime, moth eggs, vermin, etc.,
from fl000rs, rugs, carpets, draperies, tapestries,
upholstery, etc. without wearing, tearing, beating,
or brushing. It accomplishes sweeping, renovat-
ing and dusting at the same time.

This year-next year-
and the years after Clean-rr ing Houses by our patented

r1

Latest Improved House
Cleaning Apparatus

General Compressed Air
and Vacuum Machinery Co.
4448 Olive St., Dept. ti, St. Louis, Mo.

machinery, by energetic, com-
petent men. Over 500 opera -
ors in as many towns in the
United States.

We make the most efficient stationary
systems for Carpet Cleaners, Tailor
Shops, Laundries, Residences, Hotels.
Office Buildings, etc. Outfits from $450
to $3,000. We own the patents and are
prosecuting all infringers. Write for catalog.

It can be operated in any building wired for
electric lighting and is the only portable
vacuum cleaning machine which will do
the work in a perfectly satisfactory man-
ner. Not a toy, but a practical device
which saves its cost in labor, wear and
tear in a short time.

Tools for special work, stair and
stair edge, tapestry, upholstery,
tuftbutton, wall, woodfloor, clothes,
face and body massage and many
others are given with this ma-
chine. It more than makes up
in quality and efficiency for the
difference in cost between this
andinferior makes of cleaners.

Sent on one week's trial ;
if not as represented,

money refunded. Catalog
and price list free.

The largest man=
ufacturers of
Cleaning ma=
chinery in the
world.
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We have trained hundreds of men to be high-grade
Traveling Salesmen and assisted them to secure
positions with reliable firms where they have in-
creased their earning power from two to ten times.
We will do the same for you. Ours is the greatest
course in Practical Salesmanship ever written,
endorsed by sales -managers of leading firms every-

where, We also maintain the largest and best equip-
ped Free Employment Bureau in the world,
with offices in five cities, and have more calls for sales-
men than we can fill from the best firms in the United

States and Canada. Our Graduates earn big money be-
cause they are properly trained to get results. Salesman-
ship is the Universal Science; no matter what your business is,
the knowledge of real salesmanship we give you will help you
to earn more money. If you are interested in increasing your
earning power and want to enter the moat pleasant best paid
profession on earth, write for our Free Book. "A Knight of
the Grip." Address nearest office.

Dept168NATIONAL SALESMEN'S TRAINING ASSOCIATION
N,,. York Ching Kansas City Mrnneal,,,li.,, .",u Frnnnsro

Don't Buy Three Instruments

Get our 3 -in -1 Volt -Ammeter.
It measures volts, amperes and
resistances. Send for catalog No.
14 of our compact and inexpensive
portable and switchboard volt-
meters, ammeters and volt -am-
meters.

L. M. PIGNOLET
78 Cortlandt Street

New York

SCHOOL OF
PRACTICAL ELECTRICITY

We teach practical Electrical work; full course. $25, pay-
ment plan; day or evening classes; individual instruction;
length of course unlimited. Will enable Moving Picture
Operators to pass the examination. Apply day or evening.

12 Union Square - - New York

ONE DOLLAR
Secures drawings and complete information how to make
your own Tesla and high frequency apparatus, transform-
ers and large induction coils. Teaches you to give the most
spectacular entertainments which will net you a neat in-
come. ti. L. TR.ANSTROM 75 Maclane .Avc., Chicago, 111

Learn to Make Mirrors
Q We furnish complete instructions for mak-
ing all kinds of Mirrors so simple that anyone
can make a first-class Mirror as soon as they
read over our copyrighted instructions. For
52.00 we send you the complete outfit. This
price is good for a short time only. No ma-
chines used, all ingredients can be secured of
your local druggist for a few cents.

THE BUTTS SIGN & NOVELTY CO.

228 Temple Court Building, Denver, Colo.

A trade that will make you Independent for life.
Hours Shorter-Pa Blagor-Oomand Greater than
any other trade. You need no previous experi-
ence. Our practical methods enable you in afew
months to hold position as skilled plumber or
conduct your own business. Catalog sent free.

St. Louis Trades School
4460 Olive St. St. Louis, Mo.

KELLOGG
HOUSE TELEPHONES

SAVE TIME
LAVE YOU SEEN OUR NEW PUSH BUTTON INTER-

COMMUNICATING SYSTEM Pi OPERATION 4
ARE YOU INTERESTED IN SAVING MONEY EITHER

IN OFFICE OR FACTORY? IF YOU ARE, SEND
FOR OUR INTERCOMMUNICATING BULLETIN-
NO, 395. -

Kansas City
BRANCH OFFICES:

San Francisco Winnipeg

A Testing Set
Anyone Can Operate
Tests and Locates
all troubles in Tele-
phone and Tele-
graph lines, Cables,
Switchboard,; In-
struments, etc.

Write for informal ton

MIDDLETON BROS.
Electrical Tes'ing

Instruments

1881 aonadnoek, Chicago

LEARN PLUMBING
BiG
PAY

SHORT
HOURS.

A Parlor Magic Box
A fascinating window display and
electric optical illusion. i'L to $10.
How made? -10 stamps.

BUFFALO MECHANICAL AND
ELECTRICAL LABORATORY

147 Erie Co. Bank Buffalo, N. Y.

DO YOU LIKE TO DRAW?
That's all we went to know

Now we will sot give you any cesad petos --or
a lot of free atuolf you answer We ad.
Nor do we claim to make you AM r 
week. But if you are anxious to develop
your talent with a successful cartooalrt,

so you can make money. send a copy of
this picture with Min stamps for portlslis
or cartoons and ~Pie lee.on piste, and let
us explain. Till W. L. By ANS OCIIOOL OP
ClaTOO81Ne,89a [Ingm,wre md¢ Cle.eiasd, o.

STAMPS FREE 100 all different for the
names of two collectors
and two ce'ts in postage.

b Bosnia Picture Stamps, 6c; Philippine coin, }c, 5c; lc, 6c; 4
Congo Coins, 25c. Big list of sets, packets, and coins, free.
Wholesale lista for dealers. Toledo stamp Co., Toledo, O.

POCKETAG1C TRICKg11 FREE
SCHOOL dept. s7o1Ott ii; sied siezVeyORK
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RHEUMATISM
I Will Send Every Sufferer who

returns my Coupon My One
Dollar External Cure to

TRY FREE.

SEND NO MONEY --ONLY THE COUPON

I have found an external cure for Rheu-
matism that is curing old chronic cases of
30 and 40 years' suffering, as well as all the
milder stages.

I have the proof to convince anybody that Magic
Foot Drafts are curing where doctors and baths and
medicine failed. No matter how severe or chronic
your case may he, you who have endured the endless
torture of this cruel disease, must try my Drafts, for
there is relief and comfort in every pair, whether
your Rheumatism is chronic or acute, muscular, in-
flammatory, sciatic, lumbago, or gout. Send in my
coupon today. Return
mail will bring the
Drafts, prepaid. Then
if you are satisfied with
the benefit received
send us One Dollar. If
not, keep your money.
You decide, and we take your word. Just sign and
mail this coupon.

FREE $1 COUPON
Magic Foot Draft Co., Jackson, Mich.

Please send a $1.00 pair of Magic Foot Drafts to

' Name

Address

TO TRY FREE-As Advertised, 240F

TRADE MARK

J

.Y

Learn to use YOUR HANDS this way
Very often the Employer is compelled o 'say "YOU

DON'T MAKE GOOD. I MUST REDUCE YOUR PAY OR
GET A BETTER MAN IN YOUR PLACE." DON'T LET
YOUR BOSS TALK TO YOU THAT WAY. He will be
glad to give you a better position. Learn to be a better
man. BECOME A TRAINED MAN.

PRACTICAL WORKMEN WHO will let us teach
them TO USE and understand the work of the above
DRAWING OUTFIT will GET BETTER POSITIONS
easily.

Home -Study is easy and attractive with the "Free-
port Idea" BECAUSE we teach TECHNICAL THEORY
in LOGICAL order and IN PLAIN ENGLISH.

Ask us to explain how YOU will LEARN ACTUAL
work.

REMEMBER! TRAINED MEN ARE IN DEMAND.
Our Practical training combines THEORY and PRAC-
TICE. Mark the coupon and mail it to us.

How Our Students Like It
Freeport Correspondence Schools.

I am well pleased with my lessons. The instructions are very
plain and easy of comprehension. Am glad I did not get a text-
book course as with this system my lessons are always new and
consequently Interesting. C. E. BERRY. M 183

Rockford III.
MAY WE TRAIN YOUR HANDS and YOUR

HEAD for a better position, HIGHER SALARY, more
pleasant work?

Don't be discouraged because you are dissatisfied. It
is a good sign. Let us give you SIMPLIFIED TECHNI-
CAL TRAINING for then YOU WILL ADVANCE.

FREEPORT CORRESPONDENCE SCHOOLS
902 Rice Bldg., Freeport, III.

I would like the position before which I have marked a cross
co. et see explain wit mot cost to me, how I can get such a posi-
tion and be sure to hold it.

....Mechanical Draftsman

....Sheet Metal Draftsman

....Architect

....Architectura! Draftsman

....Architectural Designer

....Carpenter and Joiner
Name..

....Manual Training Instr.
....Bookkeeper
....Advertiser
....Stenographer
....Steam Engineer
....Stationary Fireman

................... Age
Olty State.
St. or R. F. D .... Occupation

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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A FREE TRIAL
Sent Express Prepaid to You

Write today for a Trial Order Blank.
Q As a health and toilet requisite, no lady's or gentleman's
toilet equipment is complete without this wonderful and
dainty accessory. A daily vibratory massage is as essential as the daily
bath. After the bath it will invigorate, revitalize and give you the exquisite
feeling of the vigorous, young athlete. After a shave, well, all you men
know by experience how good the massage given you by the barber makes
you feel and look, but think how fine and unselfish it would be for you to
have your own vibratory massage outfit AT HOME, then YOUR WIFE
and the whole family could have a DAILY massage. Brings the BLOOM
OF YOUTH to faded cheeks, THE KIND THAT WON'T COME OFF.

Takes out the wrinkles and keeps them out.
Banishes the signs of age and keeps you young.

Q The Swedish Electric Vibrator comes in a handsome, portable case, in-
cluding six different applicators, a long flexible, silk cord with plug and
socket; attaches to any electric light fixture. Vibrator will operate bn
either direct or alternating current --110 or 120 volt. Vibrator weighs only

24 ounces-So safe and simple a child can use it.
Send for our FREE BOOK-It tells and shows a 1',t. Charts

and diagrams how to use to produce desired result,.
(The Swedish Electric Massage Vibrator is pronounced to be the
best in every respect by eminent, scientific people. Thousands
testify, to the almost miraculous things it has done for them, prom-
inent and up-to-date people, many social leaders, the most noted
and beautiful actresses, prominent actors, judges, athle+es, men
high in the greatest commercial, financial, political anº medical
walks of life.
9 Let us send you a copy of our unsolicited letter from an eminent
Judge, now on the bench, a letter from a man who says he is 86
years young and will live to be a hundred, and that he blames it
all to the Swedish Electric Vibrator. In short, the Swedish Elec-
tric Vibrator is the most extensively used, the highest endorsed and

THE BEST VIBRATOR ON THE
MARKET AT ANY PRICE.Removing th,ub:e chin

THE ONLY Vibrator properly adapted for home, travel-
ing and professional

If you have no electric wire in
your home we have a Vibrator
operated by Dry Batteries.

Q If you are not posted as to what the 'Swedish Electric
Vibrator can do to save doctor and undertaker bills, you
owe it to yourself to get wise.

Q A postal will bring you a booklet
and a FREE TRIAL Order Blank.

Swedish Electric Vibrator Co.
CHICAGO, ILL.

602-640 Farraout Avenue. One of the Six Applicators.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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The Civil Engineer,
A LEADER OF PROGRESS.

He"Stakes Out" Civilization. He Precedes March Cities and Blazes
the Trail and Towns. His work is a Series of Achievements. Full of life andInterest. He Belongs to the New Century-to the Age of Big Things.

With Irrigation development so active-with the demand growing greater each day for TRAINED MEN to
irect these projects, this work pays richer rewards than ever before.

KNOWLEDGE IS THE GOLDEN KEY TO THIS WELL -PAID PROFESSION.
You can secure this knowledge in conveniently compiled and classified form from the
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CYCLOPEDIA OF CIVIL ENGINEERING.
The Cyclopedia of Civil Engineering covers the entire field of Municipal. Hydraulic, Structural and Railroad

Work, together with all other allied lines. Latest and most practical information on Reinforced Concrete, Highway
Construction, Water Supply and Water Power Development. Bound in half morocco. 3908 pages, 7 x 10 inches,
3000 full page plates, folding maps, diagrams, etc. Fully indexed.

While the best of all works for the student, the Cyclopedia of Civil Engineering contains exactly the things the
old-time Civil Engineer wants for refreshing his knowledge to keep him abreast of the times.

OUR LIBERAL SELLING OFFER:
Upon receipt of coupon we will send you a set of Cyclopedia by prepaid express, without deposit or

guarantee of any kind. Keep the books five days, examine them carefully, give them every possible test.
We want you to be the judge-you are under no obligation whatever. If you decide the hooks are not
what you want, advise us and we will have them returned at our expense. If you retain them send
$2.00 within five days and $2.00 every thirty days untill you have paid the special price of $24.00
Regular price $48.00.

IMPORTANT SUBJECT COVERED.
Plane Surveying. Me-hanical Drawing, Plotting and Topography, Railroad Engineering.

Statics, Strength of Materials. Roof Trusses, Mill Building Construction, Cost Analysis in Relation to
Engineerin Masonry and Reinforced Concrete, Steel Construction, Practical Problems in Con-
struction, Bridgeg Engineering, Highway Construction, Hydraulics, Water Supply, Irrigation Engi-
neering, Water Power Development, Sewers and Drains. House Drainage and Sanitation, River and
Harbor Improvements.

FREE! Order promptly and we will include as a monthly supplement
one year's subscription to

TECHNICAL WORLD MAGAZINE.
A regular $1.50 monthly, presenting twentieth century scientific facts in plain
English. Latest discussions on timely topics in science, 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.

Pop.
Elec.

a.._ 2-09

1.1
Please Send

set Cyclopediajof Civil Engl-
kd veering for 5 days'

free examination.
6G4 year. I will send $2

4y within 5 days and $2 a
0 month, until I have paid

4! $24.00; otherwise I will notify
you and hold the books sub -44. feet to your order. Title not

to pass until fully paid.

Name
Address

Occupation
Employer

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



POPULAR ELECTRICITY

QUALITY INSURANCE
Means the elimination of
faults in your Product by
RIGID TESTS.

Shrewd manufacturers do not jeopardize their trade by shipping halt -de-
veloped goods. Careful purchasers buy subject to specifications and tests.

We/are the medium for satisfactory dealings. We make all manner of elec-
trical and photometrical tests and furnish you with exact and dependable data.

Electrical Testing Laboratories
80th St. and East End Ave., NEW YORK, NJ. Y.

Especially adapted
to electrical work
Installed or removed
in a moment.

A SURE GRIP
Pierce Expansion bolts never slip.
They hold like grim death in
masonry, marble, tile or slate.

Pierce Specialty Co.
Elkhart, Ind.

Brain and Imprint
The Underwood Typewriter is so constructed that its type -bar imprints at once the
character the brain directs. Its work may be done on time, and without delay or
fatigue to the operator. The

UNDERWOOD
STANDARD

Typewriter
is so made and fitted-does its work so easily and certainly that the lightest touch of
the operator secures the result. There is no loss of time-no conscious effort-no waste

of muscle tissue or nerve force-no worry-the visible
writing shows at once whether the imprint is right or
wrong and if correction is necessary, it's easy.

If you will come in to see him, a very pleas- C
ant mannered man will show you all the ins
and outs of the UNDERWOOD, answer your
questions and not try to be a salesman to
you-unless you so wish. Why not come in
today-at any business hour convenient to
you.

UNDERWOOD TYPEWRITER COMPANY. Inc.
ANYWHERE
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)0 YOU HEAR
The Stolz Electrophone-A New, Electrical, Scientific and Prac sTARTLING-

WELL?

tical Invention for those who are Deaf or Partially Deaf-
MAY NOW BE TESTED IN YOUR OWN HOME.

Deaf or partially dear 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. Write for particulars at once.
before the offer is withdrawn. for by this personal test plan the
final selection of the one completely satisfaetoryhearing aid is
made easy and inexpensive for every one.

This new invention the Stolz Elec.
trophone (II 8. Pat. No. 763,575) rend-
ers unnecessary such clumsy, un-
sightly and frequently harmful de-
vices as trumpets horns tubes, ear
drums, fans, etc it is a tiny electric
telephone that fits on the ear and
which, the instant It Is applied, mag-

nifies the sound waves in such manner as
to cause an astonishing increase In the
clearness of all sounds, It overcomes the

buzzing and roaring ear noises and also, so
constantly and electrically exercises the
vital parts of the ear that, usually, the nat.

ural unaided hearing itself Is gradu-
ally restored.

What Three Business Men Say.
The Electrophone Is very satisfac-

tory. Being small In size and great
in hearing qualities makes it prefer -

Mrs. C. Lssd 888 18th Are.,
I have table

to
reed alll of them.ave

tried and I believe
M.W. OYTdayw III wean as

Slselro hone. Wholesale Grocer, Michigan Av. a¢d
Leoesaspleaomihaa spry/lane. River St, Chicago.

I got so deaf I could not bear with
my speaking tube and was advised to

try the Electrophone. After 15 years of deafness, discomfort and
worry, I now hear perfectly at church and at concerts. W. It.
UTLEY. Sales Mgr., S. A. Maxwell & Co., Chicago.

I have now used your Electrophone over a year and know that
It is a first-class, scientific hearing device. Without It people
have to shout directly in my ear to make me hear. With it, I
can hear distinctly when spoken to In an ordinary tone. Best
of all, Rhos stopped my head noises, which was a terrible aggra-
vation LEWIS W. MAY. Cashier. 100 Washington St., Chicago

Write to, or call (call if you can) at our Chicago offices for par-
ticulars test offer and of other prominent en-
dorsers who «11l answer inquiries. Physicians cordially Invited
to Investigate a¢rists' opinions.
STOLZ ELECTROPHONE CO., 1684 Stewart Bldg., 7th Floor, CHICAGO
Branch Ofces Philadelphia, Cincinnati Seattle, Indianapolis,
Des Moines, Toronto. Foreign Office, 82-85 Fleet St., London, Mug.

THE KIMBLE VARIABLE SPEED
SINGLE PHASE A. C. MOTORS

Send for Catalogue R

H.P., 110 Vts., 60 Cycle $27.00
} H.P., 110 Vts., 60 Cycle 50.00
} H.P., 110 Vts., 60 Cycle 60.00

All Motors Guaranteed 2 Years.

KIMBLE ELECTRIC CO.
617 West Adams Street

CHICAGO
For our Mutual Advantage mention Popular

Rend our startling. exposure of the aanaz-
u_ cond it,ons which exist in the watch

trade blmy. Read about the anti-
mst fight. Read about our great

t í,o00.00 Challenge. Learn how
.0 can judge watch values.

Send your name and address
for this valuable FREE
BOOK now-TODAY.
Sign a mail coupon.
BURLINGTON
WATCH CO.
Dept, 192
)Millard St -

..cChicago, , r,\ ,A
Ilia. óeetie.,<o1'g

\\C°b ° 1:

Electricity when writing

Watch
Offer

The Great
Burlington

Special at a
No -Trust Price!

The world's masterpiece of watch
manufacture now sold direct!-

'1'he most amazing offer ever made in the whole history
'f the watch industry - an offer which has absolutely
PARALYZED competition - the offer of the genuine
Burlington Special direct to the public at the rock -bottom

PRICE, profits.

The Fight is On!
Ws Will not be bound by any system of price.boosting contracts
with dealers. We will not submit to any "high profit" selling
scheme. We will not be dictated to by ANY Trust.
NO MATTER WHAT IT COSTS we are determined to push our
Independent hoe cyan If We should have to fight a combination
of all the Watch Manulact of the country!
And so we are making this offer-the most sweeping, astounding
offer ever made on et high-grade watch. The famous BURLINGTON
direct and at the same price WHOLESALE Jewelers must pay.
And In order to make the proposition doubly easy for the public
a.e will even allow this rock -bottom price, If desired, on terms of

52.50 a Month Unn't miss thiswonderfullyliberal
offer. Sign and mall coupon now.

liock-bottom, no -trust price, whether you buy for cash or time.

POST YOURSELF! 
Pe cure to get posted on watches and watch values, ,\
[rat -method prices and no -trust prices before you , ebuy a watch. Learn to judge watch values! \\\\

oaGet the Burlington Ric' ee,Py `vim.Watch Company's , cr\;
FREE WATCH BOOK # ,1"sa1s1 \ , o ,,y "Ni..

to Advertisers.
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LOETIS SYSTEM
D5.DÑ &pwATC H ES

February is known as "Cupid's Month.' It is a most approprlatetime to give your sweetheart a beautiful
A Diamond for a Valentine. Diamond Ring. 'Diamonds Win Hearts," you know, As an Investment nothing is safer or surer than aOrIQ Old Reliable, Original, Diamond Diamond for it Increases in value 10% to 20% per year. OUR PRICES ARE LOW-

EST, TERMS EASIEST. Select from our 1909 Catalog the article you desire and
and Watch Credit House we will send it on approval. It accepted, pay one -fifth on delivery balance in

BROS.& CO. Dept. B 312 , 92 State St., Chicago, Ili. eight equal monthly amounts. WRITE TODAY FOR OUR 1909 CATALOG.

Lightingsysteln--lr
The most up-to-date and complete light-

ing system on the market. Beautiful fix-
tures forrroothe home.

Attractive high

halls1eetc.w1hebestproposit
arcs ion stores,

going
for hustling agents. Write today for
agents' terms and territory Handsome
catalog tree.

SUPERIOR INFO. CO.,
317 Second Street, Ann Arbor, Mich.

RIDER AGENTS WANTED
1n each town to ride and exhibit sample
Bicycle. Write far special offer.

We Ship on Approval roithout a reef
deposit. allow 10 DAYS FREE TRIAL
and prepay frneht on every bicycle.

FACTORY PRICES on l,icycles.tirea
an, sundries. Do not Any until you receive our cat-

alogs and learn our unheard ofprices andmarvelous special ffer.
MEAD CYCLE CO., Dept. p251, Chicago, III.

BOYS-- EXPERIMENTERS.
-g Post

A scientifically perfect model
motor, having a laminated

paid drum armature, self-adjusting
$2,00brushes, etc. in black

japan and nickel, Space occu-
pied, 35 x 31,1 x 311 inches.

Send stamp for catalog.
H. W. PETERS MINIATURE

MOTOR WORKS.
61 Terrace, - - - Buffalo, N. Y.

Our graduates are ailing High Salaried
Positions. Good artists

EARN $25 TO $100 PER WEEK
and upwards, in easy faselaattag work. Our courses of
Personal Home Instruction by correspondence, are east -

practical. Eleven years' successful teaching. Expert in-
rtructrs. Positions guaranteed competent workers. Write for
Ilandsome Art Book, Free.

SCHOOL OF APPLIED ART (Founded 1898.)
Nys Gallery Fine Arts, Battle Creek, Rich.

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 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, Ill.

Robert Pocket Meters
For general battery testing

Dead -Beat Accurate, Durable. Guaranteed
Send for Catalogue

Volt -Ammeters
0-3 Volts, 0-30 amperes, $6, incl. l'th'r case
0-6 Volts, 0-30 amperes, $6, ' " '
0-12 Volts, 0-30 amperes, $6, " " "

Ammeters
0-30 amperes, - $4, Incl. l'th'r case

Volt -Meters
0-3 Volts, - - - Incl. l'th'r case
0-6 Volts, - - - . " "
0-12 Volts, - -

" "ROBERT INSTRUMENT CO.
68 Shelby St., Detroit, Mich.

Boys Interested in Electricity should learn to make Dry
y Batteries for pleasure a -d

profit. I will send upon receipt of 10 cents formula for making the
filling and complete directions for making the cell written so that
any boy can understand. ARTHUR K. WHITHER, Dept.
P. 115 High Street, Canton, Ohio.

EVERY MAN-EVERY WOMAN
WHOI ESAALARY CAN W N

A 10 -ACRE IRRIGATED FRUIT FARM
New Plan. Easy Payments. Long Time. Write for Particulars.

Address A. WEBSTER, The Berwyn Orchard Assocation,
713 Marquette Buliiding CHICAGO, ILL.

30 Cants for IOO Visiting Cards
Agents wanted - immediately - can make big money
taking Christmas Orders  B. D. ELY, 3742 Ellis Avenue,
Chicago, Ill.

en

I..pt. Ti.

The READY Is the handiest Instrument ever in-
vented for drawing purposes. Compass, Protractor.

Rule. Scale, Square, etc., all in one piece. You
can carry It in your vest pocket and be ready to

make any kind of drawing. A practical tool
in every way. Graduations In IOths, lithe,

i6ths. and 32nds or Metric Units.
Prepaid with

directions
for $1.00.

READY MEG. CO., Rochester,

Don't Throw Old Dry Batteries Away
Send 2 Dimes (no stamps please) for directions to use

them over and over again, also how to connect to get
best results for operating small motors, lights, bells, etc.,
and it tells the best size wire to use, etc. 3 other good
formulas free. Satisfaction or Money Back.

ROBT. M. FEELEY. Box 236. Weston. W, Ve.

Around the
world but

never out of
ink

YOU FEEL SAFE WHEN WRITING A CHEQUE WITH

- IBLAIR'S RED ROBIN AND BLACK _BIR13 THE SMOOTHEST
INK PENCILS,THE PATENTUROPNEEDLE WR1TIN6rNSTRUMENTS

KEEPS THE POINT CLEAR. INTIl WORLD
Having no air -

tube, will not leak
into the pocket

Note-Blair's are the only Ink Pencils recognized by the United States and British Governments
as "An improvement on Stylographle Pens," and owing to their patents cannot be imitated. For Correspondence. Manitolding,
Ruling, and Stenography. Having no leaky air -tube, it fills easier, holds 50% more Ink, and permits the use of Blair', Safety Ink -
making Cartridges. Price, I0c extra. Saving cost of cheque punch, $5.00. Point will last for year& Soon saves cost. PRICES: Plain,
$1.00; Chased, $1.25; Chased and Gold -mounted, 51.50; Red Cases, 31 In., 51.25;4 in., large or 5 in., $1.50; by insured mail, 8c more.
Ordinary ink can be used. Blair's Fountain Pen Co.,6 John St., Suite 279, New York. 15 Bishopsgate St., Without London. E.C. Get Agency.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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WALKINS
LABORATORY AND PATENTS

COMPANY

ti Mechanical and Electrical Engi-
neers. Processes of Manufacture
Worked Out. Special Apparatus
and Equipment Designed for Any
General or Special Purpose.

J Manufacturers of the Walkins
Mercury Vapor Electric Light.
Apparatus for Sub -M a r i n e or
Aerial Photography.

C Advise of your wants Mechan-
ical or Electrical and we will sub-
mit you a proposition.

g Correpondence invited.

LABORATORY,
140 Belmont St., BROCKTON, MASS.

Deaf 25 Years
CAN NOW HEAR WHISPERS

I was deaf for 25 years.
I can now hear a whisper
with my artificial EAR
DRUMS in my ears. You
cannot see them in my
ears.

G. P. WAY
Inventor I Cannot Feel Them

for they are perfectly
comfortable. Writ e
and I will tell you a
true story-How I Got
Deaf -and How I Made
Myself Hear. Address

GEO. P. WAY
32 Adelaide St. Detroit, Mich.

Medicated Ear Drum
Pat. July 15, 1908

For our Mutual Advantage mention

Wonderful
EDISON
Phonograph 011er
This is the regular Edison
Outfit -a fine instru-
ment-but we equip it
besides at a very small
increase In price with
our special PARLOR
GRAND hand decorat-
ed horn and other
PARLOR GRAND
equipment. The new
uutlit with the new
AMBEROL RECORDS
circulars sent
FREE

Mr. Edison says :
"I WANT to see a

\, Phonograph in every
American Home."

íThetna. Q dilclt,.

FREE TRIAL
Free Trial Means Free Trial
No Money Down-No C.O.D.
Try this great latest style phonograph in
your home; play the beautiful Edison gold
moulded records, and if then you do not
care to keep the outfit, return it at our ex-
pense. We do not charge you one cent for
the trial.

$2.00 a Month now buys a genuine
Edison phonograpb,
easiest possible pay-

meuleat rock -bottom prices-and no interest on payments.
Our beautiful catalog quotes absolutely rock -bottom prices
- the magnificent latest style Outfit No. -at about one
fourth the cost of inferior Imitations.

Write for Our Catalog ,
Do not bother with sending a letter;  t0
merely sign and mail coupon, writing  ti<05
name and address plainly. Write now.  .41'4 opt

Remember tree trial-no money down. 9 ti
You cannot imagine how old and  Qr o- e, 0young enjoy the Edison-the end-  t7`,Q.0
less variety of stirring music,  O o to o
the comical minstrel shows  O,o4 yoto
and songs. Send for our94,.,04)ó.free catalog and free O e o
trial certificate anyway.

a
Sign the Coupon ././-

srpQot

` è' ó
pe4v`FREDERICK P

BABSON, OQ"4t`t
OEdison Block,

Suite1392, 'n -V" ó0 bo0
Chicago, y ti ti9 o
Illinois `(Q,90 

O 4

Q 19`51>ee
yo/1II..II1..sQ

X04
Popular Electricity when writing to Advertisers.
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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 whowants information regarding electrical appliances. This
work presents in compact, practical form and in simple, non -technical language, the results of
the best work of the best men in the electrical profession; it lays the foundation of electrical
progress for years to come.
THE YOUNG MAN who has not yet chosen his life's work, willfind it a valuable guide to one of the greatest money mak-

ing professions of the present and future age. The development of this vast science has just be-
gun. There is plenty of room at the top for inventive genius and new discoveries that will bring fame and fortune.
THE ELE(TRI(AL WORKER whether "trouble shooter" or expert, will find this Cyclopedia especially valuable asan

4 index to what he knows and a ready reference to what he has forgotten.
THE BUSINESS MAN AND HOUSE OWNER can ,y in from it a knowledge of electricity that will save him

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 in-
cludes 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 7x10 inches in size, printed on special paper, in large, clear type, carefully bound in
half morocco.

FREE FOR EXAMINATION'
Fill in and mail the coupon. We will send you a set of these practical

books for 5 days' FREE examination. Examine the books carefully.
If satisfactory send $2.00 within days and $2.00 per month until you have paid the special $18.60 price.
The regular 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.

IMPORTANT SUBJECTS TRFATED
Electric Wiring-Electric Telegraph-Wireless Telegraphy-Telautograph-Theory, Calcu-
lation, Design and Construction of Generators and Motors-Types of Dynamos and Motors-
Elevator s-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-Tele-
phony--Automatic Telephone-Wireless Telephony-Telegraphone, etc.

FREE! I YOU ORDER PROMPTLY
With all orders received before March 1st, we will include for one year, as a monthly

supplement, the TECHNICAL WORLD MAGAZINE
An ideal American family monthly-regular price $1.50. Clean, instructive, help-

ful and true-with the whole round world as Its field. Present day, scientific 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, U. S. A.

Pop.
<> Elect.
O 2.09.

Q A. 8. of C.

Please send
o me CyclOpe-

G dia of Applied
Electricity for, five days' free ex-

sminatlon.- Also
T. W. for one year.

I will send $2 within
five days and$2 a month

until I have paid $18.60:
O otherwise I will notify

and hold the books sub ect
to your order. Title no to

pass until fully paid.

NAME ..... ..

ADDRESS

OCCUPATION..

EMPLOYER

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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There Are Very
Few Central

Stations
that cannot use the newspaper
profitably to sell their juice. If
you are considering newspaper ad-
vertising, better write us and learn
what we are doing for the Common-
wealth Edison Company of Chicago;
the Buffalo General Electric Com-
pany; the Illuminating Company
of Cleveland.

Wm. D. McJunkin
Advertising Agency

BUSINESS BUILDERS

167 Dearborn Street, CHICAGO

1900 Dry Batteries
Are What You Should Use

THEY HAVE STOOD
THE TEST OF TIME

1900 Dry Batteries

are becoming more pop-
ular every year. There
is a reason Why.

They make satisfied
customers.

We want your Bat-
tery business.

The Nungesser Electric Battery Co.
CLEVELAND, OHIO

General Sales Office:
128 West Jackson Boulevard CHICAGO, ILL.

CureYourself

11
Right at Home With

Vibration
Health is waiting for you] Per-
fect, abounding, glowing health
-such health as you have not
known for years, perhaps. Add
without the aid of doctors, drugs
or medicines! No matter what
ails you: no matter even if your
case has been pronounced in-
curable-don't give up hope!

Vibration, the marvel of the
20th century, h a s cured un-
counted thousands of people
who thought they were hopeless
invalids.

THE WHITE CROSS ELECTRIC

VIBRATOR
Is the greatest boon that suffering humanity has ever
known. It gives life and health, strength and beauty to all.
It sends the good red blood leaping and coursing through
your veins, puts new life into disused muscles and nerves.
It shakes the disease right out of your system.

The White Cross Electric Vibrator is the only instru.
ment in the world which enables you to make use of the
three great,natural forces, Vibration, Faradic and Gal-
vanic Electricity-right in your own borne! It is a per-
fect Massage Vibrator and Medical Battery combined for
less than the usual price of either.

VIBRATING CHAIR FREEWpttawentith
ay

ousim canle atrans
ch.:

form any chair into a perfect Vibrating Chair.
You can take Vibratory treatments and
Swedish Movements right in your own
home, that physicians and sanitariums
charge $2 to fit apiece for.

CURES THESE DISEASES:
Head Ache Asthma Heart Trouble
Catarrh Neuralgia Deafness
Insomnia Earache Stomach Trouble
Indigestion Weak Eyes Skin Diseases
Weakness Nervous Debility Scalp Disease
Rheumatism Constipation Lumbago

All these and dozens of other chronic and acute diseases
Cars ire instantly relieved by Vibration and Electricity.

Valuable Book Given Awa
Send is, yoor name and address on the attnrlwd coupon at
once and se o es iJ mail you a copy of Lice famous las.k,

Health and licanty,'' absolutely free and postpaid.
Tells how to prevent and cure disease and beanno
healthy. hearty, happy and beautiful in a natural
way. No matter bow well you are now, you need
this book. It has saved thousands of lives-it may
save yours. No obligations-just your name
and address.

SIGN THE COUPON se -
Get the free book at note. Let us tell
you about o,n literal Free Trial lifer.
Get our special 60 day Introductory
discount. Learn how you and all
your loved ones can get well
without drugs or doctors. Re-
member. no obligations. just
name and address. Get the
free book today.

LINDSTROM,
SMITH CO.

253 LaSalle St. CHICAGO

Dept. 1472

Lindstrom,

Smith Ce.
253 La Salle St.,
CHICAGO, ILL.

Without obligations on me,
please send me flee yourires

bask " Health and Beauty,"
Special Reduced Price Offer and

Complete Catalog.

No l,le ...

Address

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

Positive Electric Vacuum Geiger
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 .. CHICAGO, ILL.

"CURE YOURSELF
BY ELECTRICITY"

New Book-Illustrated from Life-
Sent FREE to all who write.

Write to -day for our new Free Book - "Cure Yourself by
Electrlelty"-Illustrated with photos from life. Shows how the
New Home Batteries cure Rheumatism, Neuralgia. Lumbago
Headache, Insomnia, Constipation and all nerve affections and
diseases arising from sluggish circulation; also how they afford
electric baths and beauty massage without cost at home.
THIS
BATTERY

EXPRESS
ID

Every Nome Mould Hue a Home Battery.
We send our batteries Prepaid without a cent In advance (prices al.11b
and up) and allow 10 DAYS' FREE TRIAL. Write for our Hook.

DETROIT MEDICAL BATTERY CO.,
195 Majestic Bldg., Detroit, Mich.

The "BOLLINS" PROFESSIONAL CURLING IRON

Protected
By

World
Patents

THE Bollins Iron is necessary in every Hairdressing Parlor, being quick to apply, economical
in use, and more satisfactory in curling the hair than any iron now in use.

Both Tongs heated uniformly, giving a most perfect curl. Pressure applied as desired.
Cannot over heat. Uses either direct or alternating current.
The Bollins Iron is the acme of perfection in Curling Irons, being the result of many years'
experience of a hairdresser of National Reputation.

Pays You to Investigate. Can be Bought from Wholesale Hair Trade.

H. BOLLINS STEWART BUILDING CHICAGO

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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LEARN A TRADE
in a

Practical Trade School
We Teach the

ELECTRICAL
Plumbing, Plastering
and Bricklaying Trades

by Practical Work
Largest and best equipped tiade

schools in America. Our gradu-
ates are all skilled workmen capa-
ble of earning the highest wages.

Tools Take the Place
of Books

By our system of practical in-
struction we can teach you one of
these trades thoroughly in from
three to five months at a very
low cost.

With each trade we give a com-
plete course in drawing and esti-
mating which prepares you to
start a contracting business of
your own.

We have day and evening classes
and are open the entire year.

Call and see our school or write
for our free illustrated catalogue.

COYNE NATIONAL
TRADE SCHOOLS

852 N. ASHLAND AVENUE
CHICAGO, ILL.

257 10th AVE., NEW YORK, N. Y.

Make $25 to $75 Weekly

Bea Watchmaker!
From A. C. Parker,

Wilson, N.C.
I am getting on fine. Got

$1`á.00 worth of work to do
last Saturday.

From Emil Franck,
Howe, Neb.

I will give yon an order
in about a week. Have
taken in $14.75 in the last
two days for repairing
watches. I have plenty
to do.

From T. B. Lawyer,
Cayuga. Wis.

I am getting along fine.
I made $5.00 clear last
week. I want to thank you
for giving me this start.

From Albert W. Spade,
Emmavllle, Pa.

I am getting on fine with
my business; have all the
work I can do. I cannot
speak too highly of your
instructions and the as-
sistance given by Mr. El-
more.

We will teach it to you with-
out any cost whatever.

You can learn this trade in
a few weeks without leaving
home or quitting your work.

We furnish you absolutely
free - text books, necessary
lessons, illustrated chart and
photo prints, showing exactly
how to repair each sob, no
matter how complicated.

You won't have to spend a
penny except to buy a few
tools as you need them while
you are learning.
We Will Start You in
the Jewelry Business

We will furnish you hand-
somely bound, 128 -page Illus-
trated jewelry catalogs in lots
of a hundred or more, with
your own name printed on
the cover. Give everyone in
your territory a copy of this
beautiful catalog.

Then. when you receive an or-
der, send to us for the goods.
You get the profit without having
a big stock. Get started now 8m1
get your share of the big holiday
track,.

Read theseletters. Themenwho
commence with us meet with suc-
cess. You can, too. Write to sue
personally.

CHAS. F. ELMORE,
Principal of Watchmaking College,

Thurman
73 Michigan Ave., Chicago

Electric
Freezer

The New 20th
Century

Ice Cream Freezer
and Crusher

Electrical Driven. No Belts or Pulley.
Requires small space to install.

The Best For
Commercial Use

Write for Catalogue and Price.
Over 200 in Use in Chicago

R. A. Dewsberry, Chicago, Ill.
46 N. Morgan Street

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Our Offer Io Houseowners
`'na ,liyq ¿.e co/iage `come

ín (Y/veayo ío on oy
E/ecirrc L4'

To enable every home in Chicago -large
or small - lo en/by the comforI and
convenience of eleclrrc l q wihon
feeling the e72pense ofwrrrn9 the premises
we of r to do the work al car/pay-
able a /iWle each monTh for Iwo ears.
Any house owner, whose proper is lo -

hhimself of lhiis
aniy

000ffer.
w-

(1é'Main 128

Commonweauh Edison Company
139 Adams 31.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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...THE..,
SANITARY PARAGON

REVOLVING CYLINI)FR

ELECTRIC WASHER and Automatic WRINGER
Is Conceded by both`LAUNDRY EXPERTS
and LEADING ENGINEERS to be the

Acme of Perfection and Ingenious Mechanism

Sanitary

Paragon

Made throughout of Rust and Germ -Proof (ialy. Steel. No wood at all enters into
the whole construction. The absence of all troublesome belting (known to require contin-
uous re -adjustment) makes the Paragon by far the most practical and at all times relia-
ble, never failing Electric Washer and Wringer on the market.

Before buying any other washing machine, do not fail to send for our Catalogue
No. 14, describing this wonderful invention.

PARAGON MFG. CO.
1175 T 3d Avenue

NEW YORK
3619-23 Ashland Avenue

CHICAGO
We manufacture a complete line of All -Metal Hand and Power Operated Washing Machines. Prices

from $12 to $125.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Old Vienna Portable
Electric Lamp : : $3.50

OR this remarkably low price, we will ship-express prepaid-one ofI the daintiest and most artistic electric lamps you have ever seen-
our Old Vienna Portable. A lamp that will delight you and every one
who sees it. While remarkably simple in design-nothing could be more
graceful as a library, hall or bedroom electrolier. It may either be used
upright (as shown) or hung on side wall by the little ring at top of the
heart -shaped base. The globe is adjustable and may be tilted at any angle
desired. The entire fixture is finished in Verde Antique. Shipped any-
where on approval with cord and plug attached express prepaid for $3.50.

BETTER SEND FOR IT TO -DAY
Money refunded if not s a t i s f T c t o r y

Manufactured Exclusively b'

Federal Electric Company
Lake and Desplaines Streets, Chicago

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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A Book of Valuable Ideas
for Beautifying the Home

E will send you free of charge our
book "The Proper Treatment
for Floors, Woodwork and

Furniture," two sample bottles of
Johnson's Wood Dye and a sample of

Johnson's Prepared Wax.
This text book of 50 pages is very

attractive -80 illustrations -44 of them in
color.

The results of our expensive experiments
are given therein.

There is absolutely no similarity between

Johnson's Wood Dye
and the ordinary "stain." Water "stains"
and spirit "stains" raise the grain of the
wood. Oil "stains" do not sink below the sur-
face of the wood or bring out the beauty of
the grain. Varnish "stains" are not stains at
all. They are merely surface coatings which
produce a cheap, shiny, painty finish.
Johnson's Wood Dye is a dye. It penetrates
the wood; does not raise the grain; retains
the high lights and brings out the beauty

For artistic coloringof all woods in the
following shades:

No. 126 Light Oak
No. 123 Dark Oak
No. 125 Mission Oak
No. 140 Manilla Oak
No. 110 Bog Green
No. 128 Light Mahogany
No. 129 Dark Mahogany
No. 130 Weathered Oak
No. 131 Brown Weathered Oak
No. 132 Oreen Weathered Oak
No. 121 Moss Green
No. 122 Forest Oreen
No. 173 Flemish Oak
No. 178 Brown Flemish Oak
No. 180 Silver Gray

of the wood.

Johnson's Prepared Wax
will not scratch or mar. It should be applied with a cloth; dries instantly ' ,,410
-rubbing with a dry cloth gives a velvety protecting finish of great . ' esb

ebeauty. It can be used successfully over all finishes.
q'4áo o

We want you to try Johnson's Wood Dye and Prepared Wax O Nat our expense. Fill out the attached coupon being careful Go 4., ',1
to specify the shades of dye wanted. We will mail you ,4.°°94e
promptly the booklet and samples. Do not pass this page eP º
until you have mailed the coupon. 14 rsce° oí ,e3 b°J orr s /;S.C. Johnson &Son '°mot°°,'`

o s .

F
e'

"The Wood Finishing Authorities " y2Soy4te4..9« e eRacine, Wis.
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No. 23-B. 40 -Watt Dynamo with Belt Drive
Price, $11.00

The above illustration shows our 40 -Watt Dynamo No.
23, arranged to be operated by a hand wheel and belt.
This is in many ways better than the gear drive and it is
not noisy.

Weight of dynamo and hand wheel on base, not boxed,
221 pounds. Price includes the hand wheel and belt.

The hand wheel, belt, board and bracket bearing, with-
out the dynamo, will be sold for $2.50.

VEST POCKET TANTALUM
500% More Light

LATEST
We are now mak-
ing a 31 Volt Flat
Tantalum Bulb for
use in the Vest
Pocket Cases.

Insert our 31 Volt
Tantalum Bulb in
your old carbon
cases-either Tub-
ular or Vest Pocket
Styles. It will
make them up-to-
date. They will
appeal to the pur-
chasers.

It Will Pay You
to use

TANTALUM
LAMPS.

The Light Will
Amaze You!

The Life Will
Surprise You!

The Appearance
Will Please You!

98 Cents, Postpaid.

N o. 7. H and=Power Dynamo.
Price, $6.50.

This is a powerful hand -dynamo, operated by gearing.
It is very compact, and gives a large current for a ma-chine of such small size. It is the most neatly designed
and finished small dynamo that has ever been put uponthe market. Is mounted on hardwood base, has tool
steel shaft and brasss bearings, and is neatly painted.

It will light a 10 -candle -power, 12 volt incandescent
lamp, furnish current to run any of our electrical toys, or
perform any electrical experiment. Among other things,
it will decompose water, electroplate metals, fire blasting
fuses, etc.

When used with any of the railways it makes an
ideal miniature power plant. There are no batteries to
be considered and the power is ever ready, and the speed
of the car can be varied by changing the speed of the
dynamo.

Weight of dynamo, packed in wooden box, 161 lbs.

TANTALUM TUBULAR
500% More Light

obtained over same kind made in carbon.

Our one or two cell special.

Weighs } less, -2 inches shorter,-costs less
to maintain than old 3 cell carbon types.

Two cells of the regular tubular standard
battery will fit for 214 v. bulb.

$1.25, Postpaid.
One cell of the regular 2 cell standard Ever

Ready Range Lighter Battery detached
makes two renewals.

We carry in stock a full line of batteries for
convenience of our customers.

COMMERCIAL ELECTRIC CO., Kewanee, III.
For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Rini In -R11]á Out! Yearin-YearOut!

O YOU lose your indívii . ity daily with a "punch" on the time clock?
Then you are known by number- not by name.

Have you ever thought of\the future-what your reward will be if you
continue year in and year out In the same old rut?

How are you going to rise above these conditions? The American School
of Correspondence will sh ou the way

We have discovered th cret of giving education along the lines of the
least resistance-of makJig. udy a pleasure instead of drudgery-of giving you
just the information you1' eed foyour special line of work.

The fact that you hold your present job is evidence of brains and ability.
That's all you need.

Tell us what position you desire to hold. Get our free advice. Signing the
coupon does not place you under any obligations. We do not employ agents or
collectors. Like all strictly educational
institutions, we rely for growth solely
upon the reputation, usefulness and suc-
cess of our students.

This is the beginning of a new year.
Let this month mark the beginning of
your success-a better position, more pay
and shorter hours. Fill in and send the
coupon.

We help men help lhem.relyle.r

AMERICAN SCHOOL OF CORRESPONDENCE

CHICAGO, U. S. A.

FREE INFORMATION COUPON
American School of Correspondence :

Please send no. free your 2(X) -page bulletin
and advise me how 1 can qualify for position
marked "N." Pup. Elect. 2-og

....Electrical Engineer

....Draftsman

....Civil Engineer
....Mechanical Engineer
....Stationary Engineer
....Structural Engineer
....Municipal Engineer
....Railroad Engineer
....Structural Draftsman
....Telephone Engineer

....Heating and Vent. Eng.

....Plumber
....Architect
....Hydraulic Engineer
....Textile Boss
....Sheet Metal Pattern

Draftsman
....College Preparatory

Course
....Sanitary Engineer

NAME

ADDRESS

OCCUPATION

4
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,Itom attc Cigarettearette Maker
Makes 50 Perfectly Formed Cigarettes from a Sc. Package of Tobacco

FILLING
CIGARETTE

AUTOMATICAL

,c('

ooP
.PATE NTE12~Z;19á1_

AGENTS AND DEALERS WRITE FOR TERMS.
Why smoke impure cigarettes when you can make them yourself

and know their contents? Enjoy a smoke that will not injure your
health. A fresh, pure cigarette made perfectly in a few seconds with
any kind of tobacco. Fits vest pocket. Thousands in use, all giv-
ing satisfaction.

Nickel or Gun Metal, 50c. Prepaid.
ESRICH MFG. CO., 28 E. 23rd St., Dept. 51, New York

DENVER, Colo., December 22, 1908.
EBRIcn MFG. CO., NPW York.

Gentlemen:-The sample dozen machines received and sold In about 15
minutes. Please send me 500 machines at once and oblige,

Very truly yours,
A. A. KING.

Instructions in Wireless Telegraphy
41 Send 25 cents for the best wireless instruction book published. Everybody can
understand it-non Technical-written in plain English-make your own wireless
outfits-complete instructions.
41 Dealers and manufacturers of all kinds of wireless apparatus at low prices.
Send for catalogue-ask for my special offer to students.

JOERIN ELECTRIC NOVELTY CO. 622 Wells St., Chicago, III.

A NEW WAY TO PAINT SIGNS
'LW BUTTS SIGN WRITING 1TFITS

Y q by
figures

of h d styles of h day, inches ' height, printed b

b k ' kinds f' and d and 1 beautiful

An one can paint all kind of signs and show cards in half the time required the old wayand
much better. We furnish these Special Outfits complete with ten alphabets and three sets of

the most modern st es the from 2 to 12 in et t, not rinte alphabets ut the
real letter, cut out of the most durable material. We also furnish with this outfit a complete
00 ofinstructions for painting all o signs cars a selection ofde-

signs, and guarantee that anyone can do perfect lettering as soon as he receives the outfit.
Special Price For a Short Time Only $5.00. Send in your order to -day.
None sent C. O. D. Satisfaction Guaranteed or money refunded.

THE BUTTS SIGN & NOVELTY CO., 228 Temple Court Bldg., DENVER, COLO.

MAKE YOUR EYES A PRESENT-EYE HEALTH
Your eyes deserve your best care. Why not soothe and rest
them with this gentle, medicated AIR -MASSAGE? It will
strengthen weak eyes, give you clearer vision and correct
many optical troubles. It is both an "eye -luxury" and a
"sight -insurance" that will repay you its cost many times.
Makes Glasses Needless in many cases.

Like the touch of deft, skillful fingers.
this simple little device applies a delicate, soothing pressure;
but unlike any human operator it is uniform and regular; it
varies only as you yourself wish-for you adjust and regulate
the application. Nothing but the air touches your eyes.

Eye -massage is a modern and well -recognized treatment;
our Natural Sight Restorer offers you the means of applying
it automatically, easily, conveniently. *VI -Write to -day for
our free illustrated booklet on Home Treatment.

The Natural Sight Restorer Co., Det o t aM h.
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WING PIANOS
Ask a Hearing

and - - - Nothing More !

YOURSELF AND YOUR FRIENDS
THE JUDGE AND JURY

EVEN IF YOU ARE NOT MUSICAL, the Wing Piano will be sent
to you on trial without the payment of even one dollar. We deliber-

ately claim that the 21 largest styles of Wing Pianos have the most
majestic tone under heavy playing and the sweetest tone under light play-
ing of any upright pianos whatever, irrespective of the price or maker.

We would not (and could not if we would) thus address millions of the most cultivated and intelligent
readers in the U. S., spend thousands in magazines publishing such a challenge, and more thousands in R. R.
freights, if we were wrong in our statements or over -conceited about the tone quality of the Wing Piano.

For we are neither young nor trifling. We have been nearly half a century in the piano business, and
during all of forty years have been scientifically studying tone and durability in preference to dollar making.
This is the reason why the Wing Pianos ring with music.

The forty years' business experience has also taught us to weigh our WORDS carefully whether printed
or spoken. Our WORD, black on white and over our name (which will be found at the foot of this notice),
is that the Wing Piano is the sweetest of all in tone.

Our commercial standing and references will guarantee you that our WORD is good and contract gilt-edged.
The publishers of any prominent magazine will also tell you this. Read this exact copy of one of our trial blanks:

TRIAL BLANK
WING & SON, New York. Wood Style

Gentlemen --You may ship me on trial one Wing Piano of the above style with stool and scarf,
to this address: Town State with freight from New York preoaid in advance, and
send me an order to get it from the railroad depot, ON TRIAL ONLY. THERE IS NO AGREE-
MENT BY ME TO PURCHASE THIS PIANO, but I will allow it to remain in my homo on trial for
twenty days, and if it provee satisfactory and I conclude to purchase it, I will make an agree-
ment with you to pay you $ in the following way: The piano to become
my property upon completion of full payment as above.

If, however, the piano does not prove satisfactory, I will return it to the railroad depot.
I am to be under no obligation to keep this piano. In all respects the conditions are to be the
same as if I were examining it in your wareroom. It is distinctly understood that I am to be
AT NO EXPENSE WHATEVER FOR FREIGHTS COMING OR GOING.

Yours respectfully

We Refuse to Sell Through Dealers
Their profits would double the price of the

WING PIANO. Buy without the dealers' profits!

You Save From $75 to $200
when you buy a WING PIANO: for you buy direct --
absolutely. You pay the cost of building it with

' only one moderate profit added.
With railroads everywhere, and business of all

kinds done by mail, the piano dealer or agent is
now unnecessary. As the cheap kinds cost less than
half, the dealers 'talk up" and push the cheap
pianos --but often Call them high grade.

You Need these Books-They are FREE
We send two good books, "The Book of Complete

Information About Pianos" is a Complete Reference
Book on the Piano. Technical Descriptions --Illus-
trates how all pianos are made --With large litho-
graphed pictures of 1908 models of' WING PIANOS--
Difference between excellent materials and labor
and cheap substitutes --Reveals agents' methods,
etc. A handsomely illustrated book of 162 pages.

THE WING PIANO Is broadly guaranteed In
Writing for 12 years.

361.368 W. 13thStreet, New York

Write for the books and Wing Catalogue at /once, or fill in the coupon. Cut or /'
tear it out and mail to us now while
you think of it (and while you have
the coupon.) You will be under no

/

obligations whatever. /q WING
/1$ & SONThe Instrumental Attachment v
tig 361-368

is added to certain styles when ¿4'
W. 13th St.ordered. It produces almost to /t+

perfection the tones of the ,.P New York
Harp, Zither, Banjo, Guitar Send to theand Mandolin. It eaves wear / name and addressand prolongs the life of , u:r,en below, thethe Piano. The usual / ° "Book of Completeplaying of the keys . o Information about Pi-

anos," "Story Book" andmental Attachment. 1 catalogue. without any costEasy e or obligation on my part.
Payments /,,4>
Accepted
and old pianos t
and organs /
taken in /
part ex -

change, !
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STANDARD
HOT POINT

AUTOMATIC
HOT POINT

Two Models for 1909
the well-known Pacific Electric Iron

Standard Type with improvements-Same with Automatic Cut -Out applied

OUR 1909 MODEL STANDARD HOT
POINT IRON is the same as the iron we
sold with great success during 1908, with a

number of decided imporvements.

This iron is extremely economical because it has
such great heat -storing capacity. When heated up the
switch plug can be pulled out and the iron used fully
half the time on light work without the current.

In one city where 1 100 irons were sold in 1907
and 1950 irons were sold in 1908, the number of
bum -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 to put in a new pair of heating
elements.

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 Irons are on sale :n 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
Electric Irons, write to us for our special intro-
ductory price.

OUR 1909 AUTOMATIC HOT POINT
IRON is exactly the same as our "Standard"
model, but with our new automatic cut-off

device applied.

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. It is 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. Orderasamplenow.

PACIFIC ELECTRIC HEATING CO.
Factories at

Ontario, California 63-65 W. Washington St., Chicago

See these

IRONS
at the

CHICAGO SHOW
Jan. 16 to 30

(Space No. 8 in Section "G")

or better yet, order a sample.
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PATENTS PATENT ATTORNEYS'

FREE
TWO BOOKS:

84 -Page

`Inventor's Guide"
AND

80 -Page "Proof of
Fortunes in Patents"

"What and Row to Invent"
Trade -Marks, Copyrights,

Prints, Labels
Registered

ADVICE FREE
Correspondence Solicited

> _ Protect Your idea l <
REFERENCES:

PATENTS THAT PAY
American Bank,

Littl

National

pe
Dallas, Texas.

Gray Lithograph Co.,
New York City, N. Y.

Farmers Mfg, Co..
Norfolk, Va.

New Era Mfg. Co.,
Fairfield, Iowa.

The Parry Stationery Co..
Oklahoma City, Okla.

Bell Show Print Co.,
Sigourney, Ia.

MY TRADE MARK

._ SPECIAL OFFER: Send sketches or model
and description of invention for FREE

SEARCH of Patent Office Records and Report as to
patentability. You will save TIME and MONEY.

Expert Prompt Services. Highest References
Registered Patent Attorney

Patent Lawyer, (Patent Litigation)
1176 F St., Washington, D. C.E. E. YROOMAn

Samuel G. McMeen Kempster B. Miller

Mc IfE,e'r & Millar
Patent Solicitors and Patent Experts

In connection with our telephone engineering practice we
make a specialty or securing electrical patents for Inventors,
and of giving expert advice 1n patent matters. We also have
facilities for marketing meritorious electrical inventions.

1454-1458HICAMonadnock Block, 787N FRANCISCO

PATENTS that PROTECT-
Our 3 books for Inventors mailed on receipt of bets. In stamps

Rooms 41-5I Pacific Bldg.
R. S. Sr A. B. LACEY, Washington, D. C. Established 1869.

THE INVENTOR'S UNIVERSAL EDUCATOR
TELLS ALL ABOUT PATENTS,
HOW TO SECURE THEM. HAS

600 MECHANICAL MOVEMENTS
also 60 PERPETUAL MOTIONS

Every inventor should have a copy. Price $1.00 by mail.
Address

F. G. DIETERICH, Uray Bldg., Washington, D. C.

DON'T SPEND A DOLLAR
on patents until you have read the book we will

send free on request.
BENJAMIN & BASSETT, 616 F Street, Washington, D. C.

pAT E N TS
TRADE MARKS AND COPYRIGHTS

SECURED OR FEE RETURNED
or sketch and description of your invention

for free search of the U. S. Patent Office Records.
Our Four Books mailed Free to any address. Send for

these books; the finest publications ever issued for free
distribution.

HOW TO OBTAIN A PATENT
Our Illustrated 80 page Guide Book is an invaluable

book of reference for inventors and contains 100 mechanical
movements illustrated and described.

FORTUNES IN PATENTS
Tells how to invent for profit and gives history of suc-

cessful inventions.
WHAT TO INVENT

Contains a valuable list of inventions wanted and sug-
gestions concerning profitable fields of invention. Also
information regarding prizes offered for inventions,
among which is a

PRIZE OF ONE MILLION DOLLARS
offered for one invention and $10,000 for others'

PATENTS 1HAT PAY
Contains fac-sjmiles of unsolicited letters from our

clients who have built up profitable enterprises founded
upon patents procured by us. Also endorsements from
prominent inventors, manufacturers, Senators, Congress-
men, Governors, etc.
WE ADVERTISE OUR CLIENTS' INVENTIONS FREE
in a list of Sunday Newspapers with two million circula-
tion and in the World's Progress. Sample Copy Free.

VICTOR J. EVANS & CO.
(Formerly Evans, Wilkens & Co.)

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.
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IRONING IS MADE EASY

1

SJHPJIEX IRONER produce afiner finish and bring out the designs on fine table
linen better than the most expert laundress.

It will saves your ironing time, the cost for heat is
1 cent per hour for gas or gasolene, the cost for current in running the motor is 2 cents per hour ,
the same motor used to run the ironer can run the washer making your home absolutely free
from wash day trouble and expense.

Write for our free book on the Simplex. The Simplex is sold on 30 days trial.

AMERICAN IRONING MACHINE CO., 30 Lake Street, CHICAGO

THE

-THE BEST IRONER:.

with a motor driven Sim-
plex Ironer, especially
constructed for home use;
it contains the same accur-
ate workmanship as a high

grade laun-
dry ma-
chine, it i3
so simple a
child can
operate it
safely and
without
fatigue.

The rate of vibration is regulated by means of the
current controller, which is attached direct to elec-
tric -light socket.

Operates on either direct cr alternating current
of 100-120 volts, 60 cycles.

Put up in a neat leatherette carrying case. Size
103x5}x3} inches.

Price complete, $17.50.

BIRTMAN ENGLISH CO.
92-94 Lake Street, CHICAGO, ILL.

The Standard Improved

Portable Massage Outfit

Write for Booklet "A"

Suitable for barbers, hairdressers and
beauty parlors, as it also gives the pop-
ular strokes, viz., the percussion,
lateral or side stroke, which is so bene-
ficial to the face and scalp.

.,u1111,,,_
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Only the man who is "The Master"-master of himself-master of his
trade or profession wins great success.

It's Knowledge, not strength that gives this mastery to man. The educated
trained, thinking workman is in demand.

If mechanically inclined you can educate yourself- -you can prepare for advance-
ment by using this portion of our Great Specialized Engineering Library:

CYCLOPEDIA OF ENGINEERING
Important
Sub j ects
Covered

Calorimeter. _ Pumps-
Eleratore-rndleatoro-
Valve (tear.-Turbines-
Compression and Althorn.
nog - Refrigeration --
Gaseous and Liquid Fuel
-Condensers-- Naviga-
tion -11r Brakes- al a-
chine Shop Work-Ven-
tilation - Heating-Air
Compressors-Pri.elples
and Management of Di-
rect Current Dynamos
and Motors - Storage
Batteries- Automobiles,
Lathes, Planes, Milling
Machines, etc.

A practical, general reference work on steam boilers, steam, gas and oil engines.
marine and locomotive work, mechanical drawing, management of dynamos and motors,
electric lighting, wiring, etc.

These six volumes contain 3,200 pages, size 7x10 inches, and over 2000 full -page
plates, drawings, diagrams, formulas, tables, etc. Also contains a series of practical test
questions, with solutions, and is carefully indexed for ready reference.

It Costs Nothing to Look and Little to Buy.
Upon receipt of coupon we will send you a set of this great Cyclopedia, by pre-

paid express, without deposit or guarantee of any kind. Keep the books five O pop
2-0Elect

days, examine them carefully, give them every possible test. We want you 4,1* -
9

to be the judge ---you are under no obligation. If you decide the books J A. S. of C.
are not what you want, advise us and we will have them returned at co Please send set
our expense. If you keep the books send us $2.00 within five days O of cyclopedia of

Engineering for 5
and $2.00 a month until you have paid the special price of days' FREE exam -
$18.60. Regularprice is $36.00. !nation, also T. W. for

g one year. I will send $2This Otter is Good Until March 1st. knr within o hays and $2 a
FREE!Order promptly and we will include, u  monthly ` month until I have paid
supplement, oneyear's subscription to the s $18.60,

and
hold I will notify

pp O you hold the books subject

TECHNICAL WORLD MAGAZINE A regular $1.50 monthly, press to your order.
Until fully paid.

Title not to pass
twentieth century scientific tarts in Sr

plain English. Latest discussion on timely topics in science, invention, diacovory, industry,
116°

Nameetc. The strong-st serial of the season, -WHO OWNS THE EARTH,- appears in
the February issue. Just Mail The Coupon:

4 Address..

AM[RI(AN S(11001 Of (ORR{SPONDUNC[ ,, Employer
CHICAQiOe U. S. A. / Occupation
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rnflesaw,g Catalog Tree
PLUMBING AND HEATING MATERIAL

Direct to the Consumer at Factory Prices
Our perfect ALL IRON PIPE system of plumbing will enable any handy mechanic to install the material on
farm or In eity. Send us a list of your needs. All we ask is an opportunity to figure on your wants.
We carry everything necessary for installing this class of work. Soil pipe, lead and water pipe and
fittings of all kinds, etc. Al] goods are brand new and high grade.

COMPLETE BATHROOM OUTFIT$,
from $24.50 to $125.00.

HEATING PLANTS
Don't think you can-

not afford a modero
Hot Water or Steens
Heating Plant till loo
get our figure.. Spec-
ial price for Brat Plant
in each locality. Plana
free. Tale
baael

we send FREE
detailed estimate on
receipt of rough
ketch orptao of the

building to he heat
d. Prompt amen.

Lion. Quick
shipment In
time torahs
whiter.

.l

READY ROOFING
`_. We are offering the entire factory output

of mil] ends of Extra High Oracle Vulcan
Roofing. This is the regular 33.00 grade
of Ready Roofing, but there are two or
more pieces in each roll of 108 square

'-I feet, or enough to lay 100 square feet.
Fire Proof! Not affected by Heat or

Cold! Permanently Weather Proof.
Stock limited. While it lasts at per roll 95C

STEEL ROOFING
50,000 squares of Heavy Steel Roofing. This

is made from metal used in the manufacture
of soap. Never exposed to the weather and
never nailed. 10 times better than the lightest
weights of new. Coated both sides with weath-
er proof " üelatine" coating. Guaranteed

erfect and free from nail holes. I 50
Flat, per I100 sq. ft

Corrugated, per 100 sq. ft............ 1.15
ORDER AT ONCE.

YOUR MONEY REFUNDED IF NOT SATISFIED.

MACHINERY
We are headquarters for machinery of all

kinds. Heavy engines and large power boilers,
as well as small. Below we list a few items.
Our catalogue tells the rest. Everything at
bargain prices.

2 Speed Lathes.
1 10x4 Sebastin Lathe.
1 9x28 Barnes Lathe.
1 10x4 Chucking Lathe.
1 12 inch Drill Press.
1 18 inch Drill Press.

.1 No. 2 Klemsmith Miller.
1 24 inch Shaper.
1 14 inch Pipe Machine.
3 4 inch Forbes Hand Pipe Machine.
1 2 H. P. 220 Volt Motor.
2 1 H. P. 220 Volt Motor.
2'80 Light Dynamos.
10 Assorted Emery Grinders.

Write today for new enlarged catalogue No. 123

covering Home Builders Supplies, Machinery and Electrical Equipment.

trrr%fec/irner upp e 2593 Archer Ave., Chicago

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 business

men have written ten books -2,079 pages-I,497 vital business
secrets, ideas, methods. In them is the best of all that they
know about

-Purchasing -Salesmanship -Position -Getting-Credits -Advertising -Position -Holding
-Collections -Correspondence
-Accounting
-Cost -keeping
-Organization

-Man -Handling
-Man -Training
-Business Generalship

-Office Systems -Competition Fighting-Retailing -Short-cuts and and hundreds and han
-Wholesaling Methods for every dreds of other vital bush
-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 purchasing; 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
mail; 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, contents In
colors-for less than your daily smoke or shave, almost as little as your daily
newspaper. Will you read the book if we Bred it free?

Send pro money. Simply sign the rorrpon.
The System Co., 151.153 Wabash Ave., Chicago --

If there are, in your books, any new ways to increase my business or
my salary, I should like to know them. So send on your 16 -page free
descriptive booklet. I'll read it. 178-1

Name

Address

Business

Position

-Selling Plans
-Handling Customers

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-therapeutists,
we have been able to place 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 it 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 postal will bring our reply.

OLIVER MFG. CO, Inc. PHILADELPHIA, PA.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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POPULAR ELECTRICITY
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SWEDISH -AMERICAN TELEPHONE COMPANY_
CH IGAGCD.

4111 EDITION.

HOW A TELEPHONE TALKS
THE above 90 -page book is full of valuable information, wiring diagrams, tables and specifications. 84

illustrations. Tells how to organize, build and operate telephone companies in town as well as rural
lines. By-laws and constitution. Copy of ordinance. Renter's contract. Model code of signals. Selective
ringing circuit. Specifications. Rules and regulations. Switchboard advice. Complete list of tools illus-
trated. Sent prepaid to any address for ten cents.

SWEDISH..AMERICAN TELEPHONE COMPANY, CHICAGO, ILL

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



The definition of money and its uses.
The exercise of judgment in making investments.
How to develop the qualities essential to financial success.
How to create and realize the desire for better financial

circumstances.
You cannot afford to be without this book, as it places

the road to a broader career and financial independence.
Regular edition, bound in limp leather, silk lined, $1.

per copy, mailed post paid on receipt of stamps or silver.
SEND YOUR

The Fiduciary Company, Publishers,

ow .Ow
become .

A
MECHAHO'!

THERAPIST

POPULAR ELECTRICITY

Be a Doctor of Mechano-Therapy
Make $3.000 to $5.000 a. Year

THIS BOOK IS FREE
Have you ambition?
Do you seek a life position-one in which you can earn both a name and a fortune?
Would you like to be forevermore independent of position -bunting and employers?
Do you wish to advance yourself both financially and socially to an equality with the best

professional class of people within the next six months?
Then write at once for the book I hold in my hand, which proves by documentary evidence

that the American College of Mechano-Therapy, the largest and best equipped institution of
its kind in the world, is turning out daily highly successful graduates-Doctors of Mechano-
Therapy (M. T. D.)-men and women who have advanced themselves socially in a few months

in a truly marvelous way and who are now able to, and actually are making incomes of
from 83,000 to 65,000 a year.

Write at once for this book, which proves, beyond possibility of contradiction,
that any man or woman of ordinary common -school education may coma to this
College in person and learn in class-or be taught with the greatest success at his or
her convenience at home by mail - the principles and practice of Mechano
Therapy-an elevating, absorbing and fascinating profession that has the unquall
fled indorsement and the active support of the medical profession.

WRITE AT ONCE FOR THIS BOOK
Which shows how we guarantee our students success in the study of this absorbing calling
make them the possessors of unUsnal and exclusive ability, advance them socially soil
financially, and give them a highly -paid, short-houred and interesting calling, which anyone
of average attainments can master in his own home in a few months' spare -time study. This
hook, which describes the authorized diplomas granted our graduates, the reasonable cost
of tuition, the convenient terms of payment, and the actual bona fide realness of the new sod
unusual opportunity this college course opens up to all enterprising men and women, is free,
and, if you are ambitious, if you are looking for a life position in which you can make a name
and fortune, if you would like forevermore to be independent of position -hunting and em-
ployers and wish to advance yourself financially and socially within a few months' time by
home study-at small cost and on convenient terms-then write for it at once-write now
while the special terms of tuition are in force.

Address

THE AMERICAN COLLEGE OF MECHANO-THERAPY
Dept.630 120-122 Randolph Street, Chicago.

Success
Is Within

Your Reach
The unprecedented demand prompted the Publishers to issue
a popular paper bound pocket edition of this dollar book to
sell at 10 cents per copy, 104 pages, 16 chapters. It is prac-
tically a text book and should be the seed to a fortune to the man
or woman with brains and earnestness of purpose, desirous of accum-
ulating money More individuals owe their financial success to the
laws contained in this book than to any other known source.

MONEY
THE BESTIS PARTNER
a man can have, and the best friend a woman can have. It will work for you through
health and sickness and stand by you through thick and thin. If you are unable to
accumulate money, if your money is idle, if you want it to earn more than ea -wings
bank interest, if you want to invest it safely and profitably. or if you want to im-
prove your financial condition generally- you should secure this book without delay
and learn the laws governing financial success.

The Book is plainly written, easily understood, and deals with
Flow to guide your ambition and utilize your latent

abilities.
How to concentrate upon your aim, and persist until

you achieve it.
How to make money safely and judiciously, etc., etc.
within your own hands the means of starting you on

00 per copy Special paper bound edition, 10 cents

ORDER NOW
765 Tacoma Building, CHICAGO, ILL.

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



TRAINING
Outweighs Long Service

There is no better proof of this than the everyday scenes of long -service
untrained employees at the beck and call of younger men who occupy the big posi-
tions because of their training. It's a case of Training vs. long Service-with the
odds all in favor of the trained man.

Get out of the untrained rut. Mark the attached coupon and
Correspondence Schools of Scranton tell
you how you can qualify for a better
position. How you can protect yourself
against servitude in your old age. How
you can become an expert at your chosen
line of work. No necessity for leaving
home. No books to buy. Mark the cou-
pon. It will bring you advice and infor-
mation worth dollars to you. Marking the
coupon puts you to no expense and place,
you under no obligation. Mark it NOW.

HOW THE I.C.S. RAISES SALARIES
That the Business of the I.C. S. is to Raise

Salaries is shown by the monthly average of 300
letters VOLUNTARILY written by students report-
ing salaries raised and advancement won through
I. C. S. help. During October the number
was 274.

So long as you can read and write there's
an I. C. S. was, by which you can succeed in
life. Let the I. C. S. tell von what it is.

MARK THE COUPON NOW.

let the International

SALARYIM/SING COUPON

INTERNATIONAL CORRESPONDENCE SCHOOLS
ttoz it , Scranton. Pa.

Please en plaln.withnul l usher obligation nu my part, boo
1 , ,In elil'. far empinvmrot or advancement in the posili,t

.e nl,i,h I Irate narked X

nook keeper
stenographer
Adterl iaenurnl 1rrllrr
Show Enrol \Crller
Window 'Trimmer
Commercial Law
luuntrninr
Civil Service
tthe...ir.t
Textile Mill supt.
Faeelrie!an
Elee. Engineer

Meehan. nraugh.amnn
Telephone Engineer
1:lee. Lighting Supt.
Mech. Engineer
Plumber  Steam Fitter
Statlonary F'.nginec
CI, il l:alrineer
Building 1'11111 r111.10
Archllre'I prnughamnn
.5 rol, heat
Strneta.ral Engineer
Ranking
Mininir Engineer

Street and No

cuy . State-



The Th

ELECTRIC
POWER

In the Home

or Electric Washes
Doesn't Quit Working When the Washing is Done.
IT WRINGS THE CLOTHES,

WORKS THE
IRONING MACHINE,

WORKS THE CHURN.

It performs 100 other different
tasks heretofore done by tired hands
and backs.

It the highest achievement in
abolishing dread and drudgery from
household work at cost of only 2
cents an hour.

THE THOR ELECTRIC
WASHER AND WRINGER isa
home power laundry-not an inno-
vation nor an experiment, but is
based upon the same safe and tried
proven principle (the automatic
reversing cylinder) that is now
successfully employed in every laun-
.Iry throughout the country.
Pays for itself in four to eight months.

The "THOR" Washing Clothes.

IT WORKS THE ICE
CREAM FREEZER,

WORKS THE CREAM
SEPARATOR,

WORKS THE GRIND STONE.

When you wish the THOR ELEC-
TRIC to do additional work simply
attach our universal rod, and while
the washing continues.you can at the
same time attend the ironing, cr
churning or freezing, etc. The rod
can be coupled in a few seconds
time, without making any change in
the THOR ELECTRIC WASHER.

The THOR POWER machine is
equipped with a GAS ENGINE,
using either gas or gasoline. Comes
already assembled as a permanent
part of the machine.

The "THOR" is a wash -
woman, house maid, laundress atol
man -of -all -work all in one-is the
busiest worker in the house, but
gets no wages.

EXCLUSIVE AGENTS WANTED.
high grade dealers (one in each town) can secure territory now open. Liberal dis-
counts and unusual co-operation in extensive advertising, etc., will be given everydealer. Our policy is to arrange with first responsible dealer or agent, who solicitsterritory. Much of our territory is now covered, so write promptly for booklet ex-

plaining three big novel
features possessed by
no other home washer.
Machines sold to purchasers on

FREE TRI AL-liberal
guarantee.

HURLEY MACHINE CO.,
1201, 163 S. Jefferson St.

Chicago.

2501 Flatiron Bldg., New York


