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Yours 2 Years for $1.50
AND YOU GET ITOIT'IT1

"Standard Wiring" M. M-jEj

PRACTICAL
ENGINEERThe Best

Reading Bargain

on Earth

*I Practical Engineer
is a big, up-to-date paper
for live engineers. From
cover to cover it is packed
with interesting illustrated

articles, crisp, snappy,
helpful editorials, experiences of steam
and electrical engineers and the latest

and most useful facts about the instal-

lation, operation and care of machinery
in Central Stations, Electric Light
Plants and Isolated Power Houses.

^You'll like Practical Engineer.
You'll enjoy and profit by the elec-

trical department it contains. You'll
also profit by the plain, practical in-

struction it gives—instruction adapted
to the needs of the-man-on-the-job,
and presented in clear forcible "down-
on-the-earth-style" easily understood
be every engineer.

*J| It's the paper you need. It will make your work easier and help you to

do it better by pointing the way to better methods and cheaper results. In fact

you'll get from each issue of PRACTICAL ENGINEER more good sug-
gestions for improving your work, lessening labor and cutting costs than from any
other source. Don't be without this big instructive journal.

*il Send in your subscription with SI.50 today. You'll receive the June 140-page
electrical number and Standard Wiring by return mail. The June number is a
complete book on the Isolated Electric Lighting Plant. It tells how best to place
lights—the number of lights needed for certain work—the efficiency of different

styles of lamps—How to install conduit wiring, cleat wiring, concealed work—How
to figure size of wire needed in electric circuits—How to arrange switchboards

—

How to connect up generators—Hints on Storage Batteries, and hints on the

^ care and management of complete electric plants. You ought to have this
N
N June number. It alone is worth the price of subscription, but you get in

\ addition a $1.00 book—"Standard Wiring"—absolutely free, and 23
other crack-a-jack numbers of PRACTICAL ENGINEER

Save Money, Delay and Trouble

MURRAY IRON WORKS CO., Burlington/

k

\
\

for a period of 2 years.
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N

\
N

Fill out and send in the attached coupon with

your personal check, money order, or $1.50

cash. The Electrical Number and book

\ "Standard Wiring" will be sent to you
\ by return mail and if you dorCt think

>. you ha ve your vwney's worth , re-

359 Dearborn St., \ turn the DooJc a "d we wiU

Chicago, 111. \,

Practical

Engineer

\

cheerfully

money.
refund your

Send coupon
For the enclosed $1.50, send me Practical

Engineer for two years and include without \
cost, Standard Wiring, by Cushing, as illustrated

above, which I understand will be sent by return
mail with a current copy of the paper.

Name

with $1.50 today,

for this offer is

v Urn ited.

I "Standard

P Wiring"

a $1.00 Book
FREE

|JF There is nothing laterW nor better than this 1909
edition of "Standard
Wiring." This book is

universally recognized by engineers
and electricians as absolute authority
on inside and outside wiring and
construction for all systems. It

gives you every necessary rule and
requirement for safe, easy and eco-

nomical interior and exterior work.
It contains just the information you
need and is correctly and clearly

written and illustrated. Do you
know all about circuit breakers and
fuses? How about the installation,

care and wiring of dynamos? Can
you splice right? Do you know
what to do in case of 'special wiring?

^^^"" Can you estimate the size of wire
wmr for any condition? If you can't
say "Yes" to these questions, and hundreds of

others, you need "Standard Wiring."

Simply fill oid the coupon, enclose it

with $1.50 and "Standard Wiring"
will be sent to you free by return mail
with June PRACTICAL ENGI-
NEER as a starter.

Canadians please add $1 extra for postage.

Address

.

City. State .

Occupation

S

Mail Coupon to
PRACTICAL ENGINEER

;io9 Dearborn Street
Chicago, 111.



POPULAR ELECTRICITY

LET US FIGURE
on all your Electrical Work. Some of the

largest contracts on Electrical work in the

country have been performed by us.

WE INSTALL
Power and Light Plants. Genera-
tors and Motors, Electric Light
and Power Wiring for Factories,
Churches, Schools, Colleges, The-
atres, Office, Store and Residence
Buildings.

Estimates cheerfully furnished for this
class of work in any part of the U.S.

WE MANUFACTURE
Switchboards, Panelboards, Steel
Cutout Cabinets, Junction Boxes,
Service Switch Boxes, Theater
Stage Plugs, Experimental Switch-
boards and Appliances for High
Schools and Colleges. Newgard re-
ceptacles and other electrical spe-
cialties.

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

Manufacturers of the Famous "Newgard" Waterproof
Receptacle and Globe.

HENRY NEWGARD <& CO.
30-32 West Monroe St., Chicago, 111.

STAR
Anchors
Never Pull Out

You will not have to do your work over again

if it is fastened up with our soft lead composition

anchors This anchor (fig. 2) is inserted in any

material desirable to fasten the object to, either

of BRICK, STONE, MARBLE,
CONCRETE, TILE or WOOD
Run screw (fig. 1) through hole in article, on

into anchor; the anchor spreads out at the inner

end (fig. 3) wedge shape, holding very firmly.

Used by electricians for constructive work.

We make all sizes. Samples on request.

Send for descriptive Circular.

STAR EXPANSION BOLT
147 Cedar St., New York

CO.

[25c BOOKS]
Our 25c Electrical Books are

immensely popular

Here are some of the Titles

Electricity

Dry Batteries.

Electrical Circuits and Diagrams,
(Part 1) Direct Current.

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

Electric Bells and Alarms.
Modern Primary Batteries.

Experimenting with Induction Coils.

Induction Coils. How to Make and Use Them.
Simple Experiments in Static Electricity.

The Wimshurst Machine.
Alternating Currents, Simply-Explained,
Small Accumulators.
Small Electrical Measuring Instruments.

All Fully Illustrated

Mailed postpaid upon receipt of price

Send for full List of over 60 TitlesFREE

SPON ®. CHAMBERLAIN
123 E. Liberty St. NEW YORK

Tfntercontinental
TILp n ivlfr^ity

BOARD OF DIRECTORS
Includes Justice DAVID J BREWER,
TJ. S. Supreme Court ; Hon. MARTIN A.
KNAPP, Chairman Interstate Commerce
Commission and Senator CHAUNCY M.
DEPEW. EDWARD EVERETT HALE,
Co-founder.

Hon.David J,Brewer

Hon.MartinA Knapp

Edward ETerettHul*

AsktorCatalo&22
State course
wanted

Instruction by mail in prac-

tically all Iine9 of business,

scienceand education.
Law-Bookkeeping—Ac-
counting— Civil Service—
Engineering — Mechanical
Drawing—Business Letter

Writing. 160 separate
courses. To be well ed-

ucated is to be well

paid. We will help

you to a bet-
ter place^^ University
in life ^ 1444 "L' Street.

Washington . D. C.

Please send the year book and
catalog

I am Interested in

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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No Telephone Burden
If You Have a Private

Independent Telephone

One of these 32-page Books will explain

<I Oar Booklet No. 80 contains valuable in-

formation for every person interested in inter-
communicating Telephones and private
Branch Exchange Systems for use in

HOME—OFFICE—FACTORY
BANK—HOSPITAL— HOTEL

Send for Booklet No. 80— Second Edition
Sent free upon application to either office.

STROMBERG- CARLSON
TELEPHONE MFG. CO.

ROCHESTER, N. Y.

CHICAGO, ILL. KANSAS CITY, MO.
There are over 1,100,000 "S-C" Telephones in use.

ONLY 25c
FOR THESE

PRACTICALBOOKS
IN PLAIN ENGLISH

Splendid for beginners and amateurs. Full of

helpful hints for advanced students and work-

ing electricians.

The Study of

Electricity for Beginners
By Norman H. Schneider

Comprising the Elements of Electricity and Mag-
netism as applied to Dynamos, Motors, Wiring and
to all Branches of Everyday, Practical Electrical

work. Gives a good working knowledge of the

subject and enables the reader to readily under-

stand more advanced works. 88 pages, with 54
Original Illustrations and six tables. Paper covers.

Price 25c.

Dry Batteries
How to Make and Use Them

By a Dry Battery Expert

Carefully revised with additional notes by
Norman H. Schneider

Giving full detailed instructions for making Dry
Cells of any shape and size, especially adapted for

Automobile, Launch and Gas Engine work, Medical

Coils, Burglar Alarms and for all purposes requir-

ing a first-class Battery. 59'pages, with 30 Original

Illustrations. Paper covers. Price 25c.

USE THE COUPON
Draw a line through title not desired, if you
do not want both books.

Popular Electricity Publishing Co.,

Monadnock Block, Chicago, 111.

Gentlemen:—Enclosed find. -cents, for which

send me Study of Electricity for Beginners

—

Dry Batteries, How to Make and Use Them—
as advertised in Popular Electricity.

Address.

Tou-n StaU

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

BIG SPECIAL This Month
17-Jewel Elgin only $14.12

Let me
sendyou this High-Grade

Y Genuine Elgin 17-Jewel
Watch in Hand Engraved
case on Free

P. S. HARRIS,
Pres. Harris-Goar Company.

The House that sells more
Elgin Watches than any other

firm in the world.

This watch has 17 genuine ruby jewels, micromet-
ric regulator, patent Breguet hairspring; is factory

tested, finely finished throughout and regulated to the
second.

%A/fi-f*k ^A/f^U for our Bi* Free WatchWW rllC? lUllay Catalog. It tells all about
our Easy Credit Plan and how we send Elgin 19-Jewel B. W.
Raymond and 21 and 23-Jewel Elgin Veritas everywhere on

Free Trial, without security or one cent deposit. Positively Guaranteed to Pass any Rail-

road Inspection.

We ask no security and no interest—just plain honesty among men. Our Elgki Watches
are so well known and our CREDIT PLAN so Easy, Simple and Fair, that no matter
where you live or how small your wages, we will trust you, so that you and every honest
man andwoman can own a High-Grade Elgin Watch in a beauitful Guaranteed 25-year Gold
Case and wear it while paying for it in such small payments that you never miss the money.

SR'fJSSS NO MONEY DOWN
You assume no risk whatever in dealing with us, because, before you buy or pay one cent,

we place the watch right in your own hands and let it do its own talking. Elgin Watches
are made strong and accurate. They will stand hard usage and last a lifetime. This is

the reason we can send them on approval and Guarantee Safe Delivery. If we were hand-
ling a flimsy, off-brand watch we could not make this guarantee and sell them on credit.

You Cannot Afford to Buy an Unknown, Off-Brand Watch at all

!

You cannot afford to buy a watch of any kind until you have our Catalog and Prices, t

for we are the LARGEST WATCH HOUSE IN AMERICA. #
We Self Only Genuine Elgin Watches, and our Catalog contains the ^^
True Factory Description of Every High-Grade Elgin Watch made. It is Free. + /&

BARGAINS FOR WOMEN
UVERY woman should send for

our FREE Catalog, because it

will pay you to have our Prices

and Easy Credit Plan. It enables

you to buy Diamonds, Watches,

Solid Gold Jewelry, Silverware, etc,

and pay for them out of your pin

money. Write Today for
Catalog. Do it NOW!

HARRIS-GOAR CO.

Just Your Name |^>
**•*§ AWWf-ACO on a Postal SMB^^T **Aand Address or the COUPON + t JW
will bring you our ^AT'AS ^/2BIG FREE +*** * *%M-%S%X
and a photograph and history of the V ^sd?^^^
Elgin Factory, Largest in the World. +&/<§>

"'

Harris-Goar Co. *?%%

Kansas City, Mo. //iw^

A*

1288 GRAND AVE.,

rP'>>>°

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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JUST READY
A book that has long been wanted by the men who do the work—one at a reasonable price which
the Electrician could afford to buy. Drake had the nerve to produce this book at that price and not
only that but obtained authors of the highest reputation as writers of practical Electrical subjects to
write it—Order it today. If it is not all we claim for it, send it back and we will return vour
monev immediately. PRICE ONLY S1.50.

PRACTICAL ARMATURE AND MAGNET WINDING
By HENRY C. HORSTMAXX and VICTOR H. TOUSLEY

Authors of Modern Wiring Diagrams and Descriptions—Modern Electrical Constructions—and Electric Wiring Tables

While the subject of armature winding has, in the past, been more or less com-
pletely covered, most of these works have been either too technical in their compo-
sition or have required a fair degree of knowledge of the subject before they could
be clearly understood. There has been need for a book covering this matter which,
while giving all that is necessary for an intelligent understanding, will, at the same
time, present the matter in such a simple lorm that it can be readily grasped by
those who have not had the benefit of a previous education along this line.

This book treats in a practical and concise manner this very important subject.
All practical armature windings are fully explained with special attention paid to

details. All questions which are apt to arise in the minds of the students have
been completely answered. «*

Numerous illustrations have been supplied, and these, taken in conjunction with
the text, afford a ready means for either the study of the armature or for a book of
reference.

It has been the aim of the authors to supply ah the necessary information required
by the subject and. at the same time, to give this information in as condensed and
brief a form as is consistent with a clear understanding.

Various useful tables have been especially prepared for this work and these will
not only reduce to a minimum the number of calculations required, but lessen the
possibility of errors.
A chapter on the calculation of armatures gives complete information in detail

for the design of an armature.

16mo, Pocket Size, Full Persian Morocco Leather, Round Corners, Red Edges, $1.50

Sent to any address upon receipt of price

Frederick:
P. E. FISHER BEDG.

J. DRAKE
PUBLI SHER S
Send for Catalogue FREE

& COMPANY
CHICAGO, IEE.

It is furnished to operate by hand or power,

tells you more about it in Circular No. 7.

LET US SEND YOU
THIS IRONER

FOR
30 DAYS'

FREE TRIAL
to convince you that the "Sim=

plex" will do your ironing better

than any laundress can do it by
hand in 1-5 the time without

tiring effort. The ironer cost

only 1J cents an hour to heat.

Write today for our booklet that

AMERICAN IRONING MACHINE COMPANY, 30 Lake St., Chicago
I , , „ i

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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This Key Chain Free
What It Is

The keychain replaces the old fashioned key ring which is so uncomfortable

in the pocket. The keys lie flat—no bulging, sharp pointed bunch to wear holes

in the pocket. Turning the horse shoe so one point parallels the chain, enables

one to quickly slip keys on or off the chain. Chain is heavily nickeled, while

the electric lamp ornament is of handsome silver ox. finish.

How To Get It

The key chain is Free. Simply read this announcement

which will tell you how to fill in the coupon—then clip the

coupon and mail to us. The key chain will be mailed

to you promptly.

Electric Shop
Michigan and Jackson Boulevards, Chicago

With the above name and address, we have lately opened one of the most

elaborately appointed and complete exhibit and sales rooms in America. No
matter what may be your interest in things electrical, Electric Shop is

designed to supply your needs, either in person or by correspondence, with the

utmost satisfaction, both as to quality and. price.

To Consumers of Electricity
And The Public Generally

Whatever electrical lends to decorativeness, to health, comfort, convenience or eco-

nomy—whether in the home, office, store or factory—it may be had at Electric Shop.

To Contractors and Supply Builders

Electric Shop is a place where you may leave or send orders on our great ware-

house for electrical supplies, equipment and fixtures of every description. Contractors will

find it advantageous to procure all their electrical supplies from this one source, both

as regards prices and freight transportation.

To Central Stations / <>'

Central stations, desirous of increasing the consumption of electric current f jjr>

by supplying their patrons with electrical utensils, devices, appliances, lamps, J S&
lall or large motors, will find in Electric Shpp every practical mod- j* ^ <^\

ern device in the electrical line. We invite correspondence on this subject, y ^ &•
.
^v^

Send Us This Coupon S<^^<^<$WT

e wish to send out, from time to time, booklets and print- jf. <j> *$* /y" X>

ed matter pertaining to electrical goods in which you will be J fr $? ^ n5

vitally interested. Please indicate by check marks in the j> £ .^ C^C
squares (in coupon) from what view-point you would be -r ^ ^
most interested , in such literature. Upon receipt of /,/^A
the coupon so filled in, the key chain will be prompt- jf . $? d^sdyC
ly forwarded to vou. _r ^ -^ ^ \^/

Electric Shop //'%?/.,
Michigan and Jackson Boulevards j* £ c^o> o^

Chicago, in. / 4? y O ^s
j^

v

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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THE PROBLEM SOLVED
YOU CAN HAVE MODERN SANITARY PLUMBING installed in your home at a very LOW COST,
for our "All Iron Pipe" system enables any handy mechanic, without previous experience, to do the work.

DON'T BE HELD UP for an exorbitant sum in order to pos-
sess these conveniences, for we will sell you the material at low-
est wholesale prices.
THERE, IS NO MYSTERY about the pipe work for plumbing. Look
at the picture. The large vertical pipe is the stack. The smaller
vertical pipe is the vent. All fixtures are trapped to prevent odor or
sewer gas escaping into the rooms, and are so connected as to be prop-
erly vented. This is a fair type of Sanitary installation. We will
arrange any variations for you to supply you the most perfect ar-

rangement for your home. Whether in the city, vhere you S3 Q _ f 1 ft !~PB XH '5 COMPLETE
have running water and sewerage, or in the country,
where you have to provide your own water system

here you §39 O ft f9*„«„«;«- *» • 9 a SJ \J SET OF HIGH GRADE
BATH ROOM FIXTURES

and dispose of your oVn sewerage, you can have these Our rS^^SS^SJOO^^STS^ toimprovements. We will sell you all the materials of readers of Popular ElectrcTtv saa OO
.The Bath Tub is 5 ft. long,30 In. wtde'por'

$300 for hot !

terial needed-

$247 for all the
material for a hot
water heatlngplant
for this 11 - room
house.

all kinds needed, make you working drawings, and
tell you how to do the work. celain enameled inside* and o'ver *the"rim' an
JUST SEND US A PLAN of your house for our free TheTt?a?onp!f^
estimate of all the material reauired to_put in these eled and complete witti nickeltrinunings^"

The Closet Is high grade sanitaiv bow£'wlth
polished oak, copper-lined tank and
sea* and co\er to match,

modern conveniences

A HOT WATER OR
STEAM HEATING PLANT

SOLD DIRECT TO YOU 4T MANUFACTURER'S PRICE -

Tiis offer is for a iimiwd time only
Other Bath Room Out-
fits from $24.
to $i;

$180. A first Haas
hot water heating
plant for this S-
room house for
$180.

$135 Is all It cost
for a hot water
heating plant tor
this 5 -room cot-
tage.

F=T

Don't say you can't afford a new heating plant for your home
until you get our prices. They will surprise you—and
we furnish plants in such convenient form that you can in=
stall them yourself if you want to—or have a handy man to

do it at day laborer's wages. Get ready for next winter now.
It costs you nothing to have us make an estimate for you—and
we not only save you about 50<<: in the cost, but

We Guarantee Satisfaction
You take no chances. We write it in the contract that our
plant will supply the temperature required in each and every
room, and hold ourselves in readiness to supply, free of all

cost, all material, should any be needed to bring the plant up
to our guarantee. Should the plant at any time within one
year prove a failure, or unsatisfactory to you, we will refund
the entire purchase price upon tk2 return of the plant to us.

We will make you complete working drawings? show-
ing how to do the work so that you can't go wrong. We
lend you an entire outfit of tools to do the work. Get started
now and utilize your spare time this summer in installing a
high-grade plant at low cost. Remember, we guarantee our
plant in every way. You can't get a better, even if you
pay twice as much. Write for information blank (free).

READY ROOFING STEEL ROOF/MO
We are offering the entire factory 50,000 squares of Heavy Steel Roof-
output of mill ends of Eitra Hieh ing. This is made from met* 1

, used in
Grade Vulcan Roofing. This is the the manufacture of soap. Never ex-
regular $3. 00 grade of Ready Roof- posed to the weather and never
ing, but there are two or three nailed. 10 times better than thelight-
pieces in each roll of 108 square est weights of new. Coated both sdes

with weather proof "Gelatine"
costing. Guaranteed perfect and free
from nail holes. Flat, Q1 Eft
per 100 square feet W w\/
C orrugrated, per CI 7 C
100 square feet V* / W

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 QC.

Write for Free Samples. Order at Once.
Central M. & S. Co., Chicago.

I am much pleased with the hot water heating plant, the pneumatic
water supply system, the bath room outfit and kitchen sink that I pur-

m you for my home. Every part of this plant is thoroughly
-r. We have extremely cold winters here, but the heating

plant heats the house perfectly. In purchasing this from you I have
saved about $400.00. Very truly yours,

JOHN" GASMAN, Bark River, Mich.

Central M. & S. Co., Chicago.
The hot water heating plant which you sold me for my house is per-

fect. G. R DANIELS, Olean, >". Y.

OUR FREE CATALOGUE NO. 123 --cS,°V„^!
c'.e. Write for it today. We also handle light and
heavy machinery, gasoline engines, windmills, etc.

2593 ARCHER AVE., CHICAGO, ILL.

We will sell you
material for a complete;
Installation like shown;
In this picture: togeth-i
er with all OfQG
pipe for 5lOOi|
Our Pneumatic Water

Supplv system will fur-
nish running water. By a
simple natural law, the
water is forced up to the
faucets. Our free catalog
describes the operation
tuily. Price from $40 up.

IV :

For our Mutual Advantage mention Popular Electricity when writing )o Advertisers.
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If you want a good

piano we save you

from $100 to $300

by our direct factory-

to-purchaser system.
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RHEUMATISM
CURED

Through the Feet

Don't Take Medicine. My External Re-
medy Brings Quick Relief. Let

Me Send You

A $1.00 PAIR TO TRY FREE

If you have rheumatism send me your

name today—a postal will do, and by return

mail you will get a Dollar Pair^ of Magic
Foot Drafts—the great Michigan external

cure for Rheumatism of every kind, no

matter where located or how severe. Try

them first, then if you are fully satisfied, you

can send me one dollar; if not, theyjcost

you nothing—I take your word*

FREDERICK DYER, Corresponding Sec'y.

It is because we know what wonderful relief

Magic Foot Drafts are giving at every stage of this

cruel disease that we are willing to take all the

chances. Because we know they are curing even
cases of 30 and 40 years suffering, as well as all the

milder stages, and because we feel so sure that they

will cure every sufferer who reads this, we ask no
one to pay a cent until after he has tried the Drafts
and knows for himself trademark jj%
what they can do. Just
send us your address i

Our valuable New Book
(in colors) on Rheuma-
tism comes FREE with
the trial Drafts—all prepaid. Address Magic Foot
Draft Co., 740F, Oliver Bldg., Jackson, Mich.

"Write today.

My Dear Sir:

(And this is addressed to the gentleman who is now
reading it.)

A man who is an acknowledged authority in the

cigar business, recently said to a friend of mine:

"Shiver's Panetela Cigar is a good cigar—better than I

expected, and for the life of me I don't see how it can

be sold for the money."

I will tell him, as there are no secrets in my business.

Re-orders—My cigars have to sell

themselves. They are good enough to

cause men, in constantly increasing

numbers, to re-order them on their

own volition, and they do.

As an instance : One firm in New
York has bought from me during the

past five years an average of over one
thousand cigars per month for their

own and their employees' smoking.
The office of this firm, by the way,
is within three minutes' walk of three

of the best retail cigar stores in the

world
If I had to hunt up a new customer every

time I make a sale it would put me out of
business in a month, but re-orders, not once,
but repeatedly, I must have and do receive in

continually growing volume.
The result is I have built up a constantly

increasing patronage. Incidentally I have
sufficient standing orders for cigars, to be
shipped on stated days of the month as they
come around, to keep a small factory busy.

Every cigar that I make is sold direct to

the consumer in lots of a hundred or more at
wholesale prices (there are no discounts to
dealers or clubs, nor for any quantity), and
is shipped from the factory in the best of
condition without any rehandling.

I manufacture every cigar that I sell, con-
sequently know exactly what is in them.

In do not retail cigars nor sell sample lots.

It costs more to do so than to ship the original
package, and in addition, one or two cigars is

not a real test. Moreover, I might be charged
with sending samples better than the goods
prove to be. I ask smokers to give the actual
cigars a fair trial, and if they are not pleased,
to return the remainder. I cannot afford to

have any one displeased.

My theory at the start was that most men
know and appreciate cigar values, and that they
would sufficiently appreciate the difference
between retail and wholesale cigar prices to go
to the trouble of ordering cigars from me
could I once induce them to give the cigars
a fair trial. To get them tried—to get you to

try them—is why I make my offer so broad
and so liberal. What risk can you assume,
provided, of course, that $5.00 per hundred is

not more than you care to pay ?

My factory is close to the business center of
the third largest city in the United States. It

is open to my customers and friends.

My Offer is: „£»• %£Z
hundred Shivers Panetela cigars on ap-

proval to a reader of POPULAR
ELECTRICITY, express prepaid. He
may smoke ten cigars and return the remaining ninety at

my expense, and no charge for the ten Smoked, if he is not

pleased with them; if he is pleased, and keeps them, he
agrees to remit the price, $5.00, within ten days.

In ordering, please use business letter-head or en-

close business card, and state whether mild, medium
or strong cigars are desired. Write me if you smoke.

HERBERT D. SHIVERS, 917 Filbert St., Philadelphia

SHIVERS'
PANETELA
exact size
and shape

For o«r Mutual Advantage mention Popular Electricity when writing to Advertise
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It's Worth Your While
To Read This Carefully >

As adopted by the ire un
derwriters of the United
States. Contains the Na-
tional Electric Code ex-

plained with numerous il-

lutrations, with the neces-

b ary lable and formt£a e : :

outside and inside wiring

and construction for all

systems. Over i-o,ooc

s Sold.

Up ^to date and most
com X plete book on

Vless" yet pub-
VFull directions

for con \ structing ex-

perimental \ se:s. and
various appar \ atus wind-
ing spark coils\ of all

sizes and dimen \ sions,

tuning of wireless X Sta-

tions, etc. Includes
Xaval Station

-.X with
addit w ianal

full page f half-
ones ^showing

installation M of "Wire-
less" in /l. S. War

ean

volumes in one.

taining Electricity,

Voltaic Electricity and
Magnetism. Everything

simply explained. For the

beginner in the Electrical

Trade this book is what you want.

a So pages fully illustrated.

One of the latest and most valuable works
on electricity for the amateur or practical

electrician published Tells you in easily

understood language everything you should
know about various electrical instruments
and apparatus of all kinds, with instruc-
tions for conducting interesting experiments
with inexpensive materials and tools easily

obtained. 206 pages, fully illustrated.

You can get any

one of the Practi-

cal Books on Elec-

tricity described on

left of page and a

Handy Electrical

Dictionary (see

small cut) by

sending us

One Paid Yearly)

SUBSCRIPTION
To Popular Electricity

at One Dollar ^Canada $1.35
Foreign $1.5(V> and 25c ad-
ditional to cover packing and
snipping charges on the books.

The subscription must be a new one,

and your own will not do.

POPULAR ELECTRICITY contains

something of interest for everybody.

Your friend, your neighbor, your fellow

employe — any one — anywhere — only

needs to have it called to his attention to

get him interested and secure his sub-

scription.

A few minutes effort will win you the

books.

Sample copies to interest prospective

subscribers will be sent you free on re-

quest if you mention this advertisement.

Don't let this chance slip. Pick out

the book you want, send us the subscrip-

tion with necessary remittance, and will

forward book and dictionary at once.

POPULAR ELECTRICITY PI R. CO..
"Mnnadnock Block. Chicago. 111.

Gentlemen: Enclosed find $ for wh;
POPULAR ELECTRICITY to (subscriber's name and
address here).

Town

Btetc

Send me HANDY ELECTRICAL DICTIONARY
and (name of book wanted)
a.s per your special offer.

Write your name and address plainly on space below.

Name Town

St.4 No State.

For our Mutual Advantage mention Popular Electricity when writing to Advertfsers.
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TELEPHONY
<][ Is a handsomely illustrated, ably edited, weekly exponent of

one of the most marvelous of modern American industries.

€f Twenty years ago the Telephone was a curiosity. Today it is a
Business Necessity. Practically indispensable, even in the Social

and Domestic affairs of the Nation. <J The Independent Telephone
Field alone represents an investment of over $500,000,000, while
more than $25,000,000 is expended by it annually for supplies.

€J Here is a field affording young men of ability and ambition
greater opportunities than almost any other vocation which they
can possibly adopt. *J Engineering, Contracting, Inventing,

Manufacturing, Construction, Maintenance, Management and
other departments of Telephone work reach out with open arms
inviting the talented youth of today to become the prosperous
leader of tomorrow.

Easy to Learn at Home
^ All of the fundamentals of Telephone work can be readily learned at home
by any bright young man through the reading of good books and the careful

perusal of the one great medium of the Telephone industry, "Telephony."
*I "Telephony" is a weekly publication which covers every phase of the
Telephone business, fl In the course of a year "Telephony" presents over
4000 printed pages or the equivalent of more than 40 of the ordinary sized

$1.50 books. gjj^^The subscription price of 'Telephony" is $3.00 a year,
but readers of Popular Electricity can secure it at a special rate of

$2.00 temporarily by employing coupon blank herewith.
<§ We also present below a list of some of the leading Telephone books all of

which "Telephony" is prepared to furnish, postage prepaid, for prices indi-

cated after each. C| Insert above your name, when ordering, either the
word "Telephony" or the title of the book you want.

BOOK LIST
A. B. C of the Telephone, J. E. Homans $1.00
American Telephone Practice, K. B . Miller $4.00
Electrical Instruments and Testing, N. H. Schneider $1.00
Handy Electrical Dictionary $0.25 V
Modern Electrical Construction, Horstmann & Tousley $1.50 ^T

*
4?

Modern Wiring Diagrams, Horstmann & Tousley $1.50
Telephone Principles and Practice, G. W. Wilder $2.00
Telephone Construction, Installation, Wiring, Operation and

Maintenance, W. H. Ratcliffe and H. C Cushing, Jr $1.00
Telephone Construction, Methods and Costs, C Mayer $3.00
Telephony, A. V. Abbott (6 Vol.) $6.00 A^
Telephony, W. C Boyrer $3.00 <VT
And Paul Latzke's Great Telephone Story, "A Fight with

an Octopus" $0.25

TELEPHONY
PUB. CO.

Monadnock Block
CHICAGO, ILL.

Qp Gentlemen: I enclose
X, herewith $ fcT

^^ which please send me. . .

^
Write for Our Telephone Book

Catalogue, Free Name
St.

City-
State

(Popular Electricity)

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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"SAYWHEN" the toast

gets brown and crisp

enough to suit your
taste, then remove the
slices.

M :s: boast is made bv guess-not to;-a

enough, baked hard or burned to a crisp.

according to luck, because the toasting

process cannot be watched. With the new General Electric Radiant

Toaster this uncertain element of LUCK is removed and the vertical

slices of toasting bread can be watched and removed the very instant

thev suit vour own personal tas:

TOAST VISIBLE IN THE MAKING
IS ALWAYS TOASTED RIGHT

The new Radiant Electric Toaster

is designed for use on the Break-

: ..-: T:.'.-r. 7 -

vertical in a simple wire cage be-

fore four zig-zag coils ^of heating

wire suspended vertically. When
the electricity is turned on these

wires get red hot and toast the

bread by radian: heat

—

it hard as a bone by setting up
currents of hot air. The toasting

process can be watched and it

ess than a minute to prepare

a slice. The Radiant Toaster is the

lightest, simplest and most durable

electric toaster made, and the only

one that features the quality of

toasting bread on the Breakfast Table in plain sight of the person who is to eat it.

This adds a touch of interest to the convenience and usefulness of the t>

and the novelty of watching the si: e a golden brown color appeals to

the appetite.

General Electric Company
Principal Office. Schenectady, N.Y.

CHICAGO OFFICE.
Monadnock building

NEW YORK OFFICE.
30 Church Street

Sales Offices in all Large Cities

For our Mutual Advantage mention Popular Electricity when writing to Adrertlsers.
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Now is the Time
reinstall Sunbeam Tungsten Lamps

in place of

Coal Eating Carbon Filament

Lamps

250/ More Efficient!
They are so good Ave are enthusiastic about them,"and we want you to know

their merits. BULLETIN No « 66 tells a11 about them. Write for it—it's free

Sunbeam Incandescent Lamp Co,

CHICAGO

New York
Minneapolis
Denver

Sunbeam Tungsten
li Watts perc. p.

Burns at any angle

ESTABLISHED 1889

MANUFACTURERS
NEW YORK TORONTO

DISTRIBUTED BY

WESTERN ELECTRIC COMPANY
WRITE OUR NEAREST HOUSE

Philadelphia Boston Pittsburg Atlanta Chicago
Cincinnati Kansas City San Francisco Seattle
Salt Lake City California Electric Co., Los Angeles

St. Louis
Dallas

Intense Light

Made by a Warner Flaming Arc attracts attention at a

distance or close by.

*J Admitted by all to be the strongest light yet produced.

CJLamp practically indestructible, and made of fireproof

material.

^ Made for multiple use on A. C. or D. C. and for Series

on High Tension D. C. Series.

CJ Vertical Carbon 5-8x12. Only one to trim.

€J First cost less, maintenance less, and service

greater than any other lamp made.

Flaming Arc

Warner Arc Lamp Co.
Muncie, Ind. Wilton, Iowa

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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We are prepared to supply promptly, from

our very complete stock, the type of lamp
desired for your particular class of service

Buckeye Tungsten Lamps
Are:

LOW in Operating- Cost.

HIGH in Efficiency and in Quality of Light

A
Sv*.

5 Watts (total) f ; \1 A 4 Candle Power

The New Buckeye Tungsten Sign Lamp (*size)

Fully Described in our Latest Bulletin.

May we send it?

THE BUCKEYE ELECTRIC CO.
Main Office CLEVELAND and Works

CHICAGO PITTSBURG DALLAS ATLANTA
23 E. Lake Street 714 Ferguson Bide. Linz Bide. 112 Candler Bldg.

"Better Buy Buckeye"

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Portable—
Carry it

anywhere
Clean your home for 10c aweek

WITH THE

fte)Vacuum Cleaner
The only cleaner that every expert

electrician and every central station

can fully approve. It stands the most

exacting tests you wish to give it

WE GUARANTEE THAT THE

SANTO

Will run continuously without stalling or overheating

Does not require special heavy fuses and will not endanger your wiring

Is strictly within the limit set by Insurance Underwriters—200 Watts

Will produce a Maximum Vacuum of 7 to 8 inches—U. S. Mercury Standard

Has a calculated displacement of over 30 cubic feet free air per minute

Is truly portable—carry it up or down stairs with one hand

Has. a larger capacity than any other family-size vacuum cleaner

Will last 15 to 20 years even if used every day

Motors are made specially for current used

YOU WILL FIND THE SANTO A VALUABLE HELP IN MANY WAYS EVERY DAY
The equipment of tools is complete—made of aluminum, hand polished and lacquered. The Santo itself is per-

fectly proportioned and beautifully finished, therefore it appeals to all who appreciate
quality. It is the last word in vacuum cleaners.

EQUIPMENT
Vacuum hose
Blowing hose for drying hair, airing bedding, etc.

Hollow renovator handle.
6-inch nozzle for thoroughly renovating carpets and rugs.
4-inch nozzle for portieres, upholstery, clothing, etc.

10-inch wood face nozzle for light and rapid sweeping

—

not in cut.
12-inch nozzle, felt-faced, for sweeping hardwood floors.

Rubber nozzle for tufted upholstery, corners, etc.

Wall brush, for walls, ceilings, mouldings, picture frames,
etc.

Book brush, for cleaning books, hats, furs, etc.—not in cut.

Electric cable for connecting cleaner to lamp socket.
Tube of lubricant which eliminates the greasy oil can

—

not in cut. -
^

,

You can earn $5000 a year—NET PROFIT—with the Santo
Write for particulars and ask for folder showing our cleaner in colors

—

black, olive green or maroon leather and polished aluminum trimmings

KELLER MANUFACTURING C0.,Dept. 2E, Philadelphia, Pa.
W. P. PRESSINGER CO., 1 W. 34//* Street, New York City

Gen. Agl. for N. Y., New Eng. and N. /., north 0} Trenton

For our Mutual Advantage mentionlPopular Electricity when writing to Advertisers.
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When you have finished your investigation

and summed them all up, you will buy

The
Peacemaker Electric

Iron
Write for catalogue.

We will ship you any PEACEMAKER weigh-
ing under 8 lbs. for $4.00. Express charges pre-

paid. If not satisfactory return at our expense and
your money refunded.

ST. LOUIS ELECTRIC HEATING CO.
ST. LOUIS, MO.

ANOTHER SPECIAL

kuvl
rSft9 Hiwh bH

1
FOR TELEPHONE MEN AND EVERY ONE
who wants to know more about this interest-

ing branch of electrical science.

The A B C of the Telephone—2d and
revised edition—a practical and useful treatise

for students and workers in telephony. Con-
tains a Review of the Development of the
Industry, with full description of numerous
valuable inventions and appliances, together
with very many illustrations, diagrams and
tables.

Price $1.00. For one month only, 80
cents, postpaid. If you haven't this book,
better get it now.

POPULAR ELECTRICITY PUBLISHING CO.
Book Dept.

MONADNOCK BLOCK - - CHICAGO. ILL.

«/<^-
(I_

1 |

For our Mutual Advantage mention PopularlElectricity when writing to Advertisers, ^j





CALIFORNIA'S GREAT POWER PLANT
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CALIFORNIA'S GREAT POWER PLANT
BY DODD CURTIS.

Up among the foothills of the Sierras in tower. Here the river enters a tunnel three

Butte County, Cal., the fierce little Feather miles long, driven through the heart of the

River tears its way for miles through canons mountain to the other side of the Big Bend,
and gorges, only to emerge at length but a gradual fall of 75 feet. At the outlet of

a short distance away from the point where the tunnel the water drops over 300 feet,

it started in to encircle a mountain. through four large pipes directly to the

On a topograph-

ical map this loop

of the river takes the

form of a huge
horseshoe, and is

known as the Big

Bend. And just here,

at the neck of the

Big Bend, is nearing

completion a work
that promises to revo-

lutionize the future

of vast tracts of

country spread out

over hundreds of

miles between it and
the sea. The move-
ments of a far-reach-

ing network of rail-

ways, the lighting of

cities, the motive

power to drive the

machinery in great

ship building plants,

and textile manufac-
tories; all these and
more, will be con-

trolled by a set of tiny buttons in the switch-

board gallery of the power house of the

Great Western Power Company at Big Bend.
Briefly told, this is accomplished first of

all by means of a huge dam at one side

of the Big Bend, which backs the waters

in the Feather River up to a great intake

DRIVING THE WATER POWER TUNNEL

turbines in the pow-
er house below on the

edge of the river.

These turbines are

the largest and most
powerful water

wheels yet construct-

ed, and the tunnel is

the longest water
power tunnel in the

world.

Within the power
house, from each of

the turbines, rise gi-

gantic shafts upon
which rest the dyna-

mos, which in turn

are connected to the

transformers, and
from the transform-

ers lead out the trans-

mission lines, first to

the top of the moun-
tain over the portal

of the tunnel, thence

by a succession of

tall steel towers, down
in a direct line, over hills and valleys,

through cities and towns, vineyards and
wheat fields to the sub-station in the city

of Oakland.
The idea of a tunnel across the neck of

the Big Bend is not new. In fact when
the preliminary survey was made for the
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Great Western Power Company, the moun-
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Feather River in the Big Bend for gold.
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machinery would be destroyed, the build-

ing of the whole plant put back a year,

not only entailing a loss of half a million

dollars, but also having a disheartening

effect upon the entire personnel of the com-
pany, from the engineers who had planned

it all, and the stockholders whose money
meant faith in those en-

gineers, down to the work-

men who blindly obeyed

orders. The tension of

that last stormy night on
the dam, the white fury

of the river, the long,

shadowy lines of men,
moving ant-like, steadily

up and down the face of

the cliff filling and refil-

ling the bags of earth to

strengthen the dam, is one

of the memories not easily

forgotten.

On the lowest floor of

the power house the

draught tubes discharge

the dead water from the

turbines out under the riv-

er, and rising from the level

of the river upon the first

floor of the structure are the four seventy-

inch 18,000-horse-power high pressure tur-

bines running at 400 revolutions per

minute. Later, there will be eight such

units in operation. These are direct con-

nected through the next floor of the power
house by massive vertical shafting, to four

dynamos on the top floor, each of which
delivers 10,000 kilowatts (13,500 horse-

power) of electrical - energy. By means of

water cooled, oil insulated transformers,

electricity is then stepped up in voltage

from 11,000 to 100,000 volts, and carried

by the transmission lines to the Oakland
substation. This high voltage is selected

because of the economy that it secures in

sending the power a distance of one hundred
and sixty-five miles to the coast.

Obstacles to be surmounted in beginning

this work were enormous. The nearest

railroad was thirty miles away over a nar-

row foot trail, across the mountains. Roads
had to be built first of all, and supplies

hauled in from Oroville, or Marysville, the

nearest towns. Within the past year, how-
ever, the Western Pacific Railroad has come
into the canon of the Big Bend, on the op-

posite side of the river from the Great

Western Power Company. The supplies

and machinery for the power plant are now
taken from the cars at Las Plumas, the

Western Pacific station, swung on a power-

ful aerial cable two thousand feet across

the chasm, and landed at will, either at

the portal of the tunnel, or down through

-V; ,-<fcu
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THE BIG BEND POWER DAM

an opening in the roof directly into the

heart of the power house.

THE FUSE FOOL.

There is a most varied assortment of

fools on this planet, as any half observant

person can easily discover in the course of

an ordinary day's experience, says Electro-

craft, but of all fools that infest the world,

that particular fool who substitutes a nail

or a hairpin or some such device in place

of a blown fuse is the kind that neither God
nor man has any use for. He is a malicious

fool, and he has the cunning of the coyote

besides. For some other varieties of the

genus fool, one's disapproval is sometimes

tempered by sympathy for their foolishness.

The " unloaded" gun pointer, the boat

rocker, the banana-skin thrower are more
stupid than malignant, and stupidity is not

always incurable. But the fuse "fixer"

has not even the poor excuse of stupidity.

He generally knows, or he should know,

the probable consequences of his act, yet

he cunningly sneaks in a device which is

almost certain sooner or later to cause de-

struction of property, and possibly human
life as well.



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

CHAPTER XV.—ELECTRIC SOURCES. FRICTION.

As already pointed out, all electric circuits

consist of conducting paths by means of

which the electricity produced by electric

sources is passed through various electro-

receptive devices so as to obtain some of

the many effects electricity is capable of

producing. These paths or circuits lead

the electricity from the positive pole or ter-

minal of the source through the receptive

devices, and then, when it has produced the

effects desired, lead it back to the source

at its negative pole.

Having described the principal electric

circuits and the various effects produced

by the passage of electric discharges both

through ordinary matter as well as through

the residual gaseous atmospheres of high

vacua, it remains first to describe some of

the more important electric sources, and
afterwards some of the electro-receptive

devices that are most frequently employed
in actual practice.

It might at first sight be supposed that

it is very difficult to produce electricity.

On the contrary, however, it is so easy to

do this that it is extremely difficult to ex-

pend energy in producing such mechanical

effects as friction, flexure, torsion, elonga-

tion, compression, etc., without at the same
time producing electricity, and the same
is true when energy is expended or caused

to do work in producing heat, light or mag-
netism.

One of the simplest ways of producing

electricity is by the friction of unlike sur-

faces or substances. When certain pre-

cautions are taken it is impossible to rub

two different surfaces or substances to-

gether without producing well marked
electric excitement. It seems strange, there-

fore, that it was not until some 600 B. C.

that a Greek philosopher, Thales, discov-

ered the strange power a piece of amber
acquired, when rubbed against the clothing,

of attracting light objects towards it. But
it was still more strange that this important

observation was permitted to lie unnoticed

until some 2,200 years afterwards, when,
in the year 1600, Dr. Gilbert, of Colchester,

England, who lived during the reign of

Queen Elizabeth, repeated Thales' experi-

ment and found that similar properties

were acquired by the friction of a great

variety of other substances.

One of the simplest ways in which elec-

tricity may be produced by friction is to

rub a dry glass rod with a dry silk hand-
kerchief. "When such a rubbed rod is

brought near small pieces of paper, shreds

of straw, or feathers, they will be drawn
towards it as shown in Fig. 93. Occasion-

ally, some of these pieces, after remaining

FIG. 93. ELECTRIC ATTRACTION OF LIGHT

BODIES

in contact with the rod for a few moments,
will be thrown off or repelled from its sur-

face. If, however, a number of small

rounded balls formed from the pith of dry

elder wood are employed, instead of the

irregularly shaped fragments that neces-

sarily contain corners or points, after re-

maining momentarily in contact with the

rod, the ball will be shot off from it and
again attracted in an amusing manner.

The approach of a rubbed glass rod to

a pith ball suspended by a silk thread from

an insulated support, as shown in Fig. 94,

results in the ball being drawn towards

the rod. After remaining for a moment in

contact, the ball will be shot off violently

from the rod and can no longer be attracted

until it is touched by something connected

with the ground.

If a black rubber comb, or a sheet of

vulcanite, the substance from which the

comb is made, is rubbed with a piece of cat's

skin or other fur, similar electric effects are

produced.
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Perhaps one of the simplest ways in which
electricity can be produced by friction is

by placing a small sheet of white writing

paper, that has been thoroughly dried on
the top of a stove sufficiently hot to

FIG. 94. ELECTRIC PENDULUM

dry it without burning, on a piece

of "smooth wooden board that has been

similarly dried. If the paper is now briskly

rubbed with a bit of India-rubber such as

is employed for erasing lead-pencil marks,

it not only acquires the property of draw-

ing a suspended pith ball towards it, and

FIG. 95. ATTRACTION OF CHAIR BY ELEC-
TRIFIED SHEET OF PAPER

repelling it, as does a rubbed glass rod,

but also of attracting or being itself at-

tracted by unelectrified bodies; for, if

brought near the wall of a room it is im-

mediately drawn towards he wall, to which,

provided the air be fairly dry, it will cling

for several hours. If brought near a sus-

pended chair as represented in Fig. 95,

it will attract the chair and cause it to

move out of its vertical position.

The glass rod, the rubber comb, or the

piece of paper that by rubbing has acquired

the property of attracting bodies towards

it, or of receiving electricity by friction, is

said to be electrified or excited. The con-

dition in which it existed before rubbing is

said to be unelectrified or unexcited.

If the rubbed glass rod, piece of vulcan-

ite, or a sheet of paper, is drawn to and fro

near the face but without touching it, a

feeling is experienced as if cobwebs were
drawn over the skin. If a knuckle of the

hand be approached to the excited body,

in a dark room, a faint bluish spark will be

FIG. 96. ELECTRICITY RESIDES ON THE
SURFACE

seen accompanied by a feeble explosion or

snap, phenomena that in miniature are the

same as the lightning and thunder that

occur on a grander scale in the atmosphere

during a thunderstorm.

If an electrified body is touched to a

hollow copper sphere supported as shown
in Fig. 96 on an insulated stand, the elec-

tricity spreads over its surface as a uniform

and exceedingly thin layer. This can be

shown by the approach of a small carrier

or "proof-plane" consisting of a disk of

copper foil supported on a slender glass

rod. When this disk, held by the slender

rod, is touched to any part of the surface,

it takes off a small charge, the value of

which can be determined by suitable ap-

paratus. The electricity, however, resides

only on the surface of Jhe insulated ball

or sphere. None whatever can be found

on the inside; for, if the sphere is provided
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is shown, with -z opening, say about an

inch in diameter," the proof-plane, touched

to any part of the inside. :s.^es :f no charge

whatever. The electricity imparted to the

sphere has spread through its conducting

mass until it reaches the surface, where it

is retained by the non-conducting power
:: ±

HO, 97. DISCHARGING A SI

U :he diameter of the insulated globe is

increased by the close approach of two
closely fitting insulated hemispheres, repre-

sented ::::: :-. the charge previously ex-

isting on the insulated sphere, leaves it and
flows to the surface of the hemispheies-

When these are withdrawn they will be

found to possess all the electricity, none
whatever remaining on the sphere.

In a similar manner if an electric charge
-:::: 1 strip of tin foil, wrapped closely

in a tight coil around the surface of a me-
tallic cylinder supported by two upright

glass pillars, so as to turn on a horizontal

a pith ball suspended by a silk thread

to a metallic upright connected with the

cylinder is irs: 3.rtracted and then repelled

from the vertical metallic supports. When,
by the movement of the handle, the strip

of tin foil has the area of its free surface

increased by being unwound, the charge,

spreading over the surface, covers it with

a thinner him. In other words, the elec-

tric density, or the quantity of electricity

per unit of charged area, is decreased, as

the decreased repulsion of the

ball, which now falls nearer to a vertical

position. When, however, the strip of foil

.gain wound closely around the surface

of the cylinder the de charge again

increases and the pith ball is thrown further

from its vertical support.

The pith ball in the above apparatus

forms what is known as an electrometer, or

device for measuring the quantity of an

electric charge. It does this roughly by
the distance through which the pith ball

is moved from its vertical position when at

res:

An electric charge imparted to an in-

sulated sphere possesses a uniform density

at all points of its surface. In the case of

any other surface, however, the density is

greater at some places than at others. In

the case of a cylinder, it is greatest at the

edges of the cylinder. In the case of an
erg-shaped body it is greatest at the end or

point of the egg. li there be any sharp

corners or points on an electrified surface,

the electric density is greatest at the points.

Indeed, this increase in density may become
s: grei: 1: 1 point as to permit a discharge

:: :s.ke place.

The electrined body has received what is

known as an electric charge. When touched

by a knuckle of the hand, it parts with or

discharges its electricity, the electricity

flowing through the body of the person to

the ground. There are, therefore, two con-

ditions in which electricity may exist:

s m electric charge, or when the electrizirv

on the body is at rest, and an electric dis-

charge or current, or when the electricity is

in motion. The value of an electric charge

is determined by the extent of the charged

surface and the electric density, or the depth

of the electric layer; the value of an electric

current by the quantity of electricity that

passes per minute.

That branch of electricity which treats of

effects produced by electric charges, or

FIG. oS. ELECTRIFICATION OF METAL

by electricity at rest, is known as electro-

s:i:i;s.

Going back now to the experiment repre-

sented in Fig. 93, it can be understood

why the irregularly shaped fragments of

paper, straw or feathers were not thrown
from the electrined glass rod to which they

had been attracted as strongly as were the

rounded pith balls: for, the surface of these

irregularly shaped fragments acquired at

the points such an electric density as to

partially discharge into the air. The rounded
balls not suffering this loss were more
strongly repelled.

The discovery that certain substances

possessed a conducting power for electricity
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was made by an English physicist, Stephen^ for, when one hand of the boy was touched

Gray, in the early part of the Eighteenth }t to the insulated cord electricity was com-
Century. Before this time it had been ob-X : municated to it from the far end, so that

served that many substances such as the ' the body of the boy became electrified and
metals were apparently incapable of being $ attracted pith balls to his free hand when
electrified by friction. These bodies wereJ,, held over the plate as shown,

called non-electrics in order to distinguish -M Substances differ greatly in their con-

them from glass, sulphur, hard rubber, etc.,9.ducting power. As a rule the metals are

called electrics, that were readily electrified |Vgood conductors of electricity. They differ,

when rubbed. Gray discovered that allm however, greatly among themselves, some,

bodies can be electrified by friction pro-g, like gold and silver, being excellent con-

vided they are supported on non-conductors?! ductors, while iron, lead and antimony are

of electricity. For example, a rod of brass|?poor conductors. On the contrary, glass,

provided with a glass handle as shown in8'wax and hard rubber are poor electric con-

Fig. 98, can readily be electrified by friction, Iff ductors or non-conductors,

if held by the glass handle while being pj The substances in the following table are

rubbed. |t arranged in the order of their electric con-

Among a variety of other experiments,^?, ducting power, being good conductors,

Gray showed that an electrified glass rod |? semi-conductors and non-conductors or in-

could readily communicate its electricity^ sulators.

to a brass globe supported as in Fig. 99,ijv> In order to study the effects produced

CONDUCTORS
Metals
Graphite
Pure acids

Dilute acids

Solutions of salts

Ocean water
Spring water
Rain water
Snow
Living plants and animals
Linen
Cotton

SEMI-CONDUCTORS
Alcohol
Powdered glass

Flowers of sulphur
Dried wood
Paper
Straw
Dry metallic oxides

Phosphorus
Porcelain

Leather
Parchment
Dry paper
Hair
Feathers

NON-CONDUCTORS
OR INSULATORS

Silk^

Precious stones generally

Mica
Glass
Amber
Agate
Wax
Solid sulphur
Resins
Shellac

Vulcanite
Dry air or gases

Extremely high vacua

through a hempen cord for a distance of 765
feet, provided the electricity was prevented

from escaping from the cord to the ground
by resting it^on glass uprights as shown.

Jth

by rubbing different bodies together, two
separate pith ball pendulums may be em-

FIG. 99. GRAY'S EXPERIMENTS IN CON-
DUCTION OF ELECTRICITY

That the human body is a conductor of

electricity was demonstrated by Gray by
suspending a boy by silken cord from the

ceiling of a room, as shown in Fig. 100;

FIG. 100. ILLUSTRATING CONDUCTION OF
THE HUMAN BODY

ployed. If a glass rod, rubbed with a silk

handkerchief, is touched to each of these

pith balls it will be found that when brought
near one another the balls will mutually
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repel and move apart. If, however, one

of the balls be touched by a glass rod elec-

trified by rubbing with a silk handkerchief

and the other by a rod of sealing-wax rubbed

against a piece of flannel, then when the

balls are brought near one another they

will attract as shown in Fig. 101.

Now it can be shown that the almost

countless bodies that can be electrified by
friction act either like the glass rod rubbed

by silk, or the sealing-wax rod rubbed

by flannel. It is evident, therefore, that

there are only two different kinds of elec-

tricity, one of which was formerly called

FIG. 101. OPPOSITE CHARGES ATTRACT
EACH OTHER

the vitreous electricity or that produced by

glass, and the other resinous electricity or

that produced by resin. Since, however,

it can be shown that the electricity pro-

duced on any body by friction depends not

only on the character of the body itself, but

also on the character of the body by which
it is rubbed, the two different kinds of

electricity are now known as positive elec-

tricity, or that produced in glass rubbed by
silk, and negative electricity, or that produced
by resin rubbed by flannel.

In the following table, a list of substances

is given so, arranged that when any two of

them are rubbed together the one standing

nearer the top of the list becomes positively

electrified, while the one standing near the

end of the list becomes negatively electrified.

i. Cat's fur 8. The hand
2. Flannel 9. Wool
3. Ivory 10. Metals
4. Rock crystal 11. Sealing-wax

5. Glass 12. Sulphur
6. Cotton 13. India-rubber

7. Silk 14. Hard rubber

Thus, glass, when rubbed by silk, becomes
positively electrified, but when rubbed by
cat's fur, negatively electrified.

It can be shown that oppositely electrified

bodies attract one another but similarly

electrified bodies will repel one another.

Or, in other words, like electricities repel,

unlike electricities attract.

When two bodies are electrified by friction

one becomes positively electrified, and the

other negatively electrified. Moreover, the

amounts of these opposite electricities are

exactly sufficient to neutralize each other

if allowed to come together.

It would appear, therefore, that the fric-

tion of one body against another produces

electric excitement by breaking up some-

thing that exists in the bodies before friction.

Various theories or hypotheses have been
framed to explain the nature of electricity.

The two theories most commonly adopted

are known respectively as the single-fluid

theory and the double-fluid theory. Neither

of these is very satisfactory. It will be well,

however, to explain them briefly since ref-

erence is constantly made to them in elec-

trical works. We will discuss this subject

more fully in a subsequent chapter on mod-
ern ideas concerning the nature of electricity.

According to the single-fluid hypothesis

framed by Franklin it is assumed that there

exists a single electric fluid, the particles

of which are mutually self-repellant, but are

attracted by all kinds of matter; that when
these particles are combined with ordinary

matter they lose their self-repellant tendency;

that this electric fluid is present in all bodies,

to an extent varying in each body; that

all matter when in an unexcited state has

exactly the quantity of electric fluid it is

capable of holding without manifesting its

presence; that a body becomes negatively

excited when it parts with some of this

fluid or when there is a deficit, and becomes
positively excited when there is a surplus.

According to the double-fluid hypothesis

proposed by Symmer or Du Fay there are

two exceedingly tenuous, imponderable elec-

tric fluids, the particles of each of which
are mutually repellant, but possess a strong

attraction for one another; that is, particles

of positive fluid repel particles of positive

fluid, the particles of negative fluid repel

particles of negative fluid, but particles of

negative and positive fluids attract one

another; that when they combine they

hide or mask each other's presence; that

a body is electrified by friction because of

the breaking up of this union between the

positive and the negative fluids, the positive

fluid going to the positively excited body, the

negative ]fluid to the negatively excited body.
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The electrification of a glass rod by a

silk handkerchief is thus explained accord-

ing to the single-fluid hypothesis; the glass

becomes positively excited because it takes

some of the electric fluid from the silk which

is thus left negatively excited. According

to the double-fluid hypothesis the neutral

fluid in both the glass and the silk becomes
separated, all the positive fluid going to

the glass, and the negative fluid to the silk.

(To be continued.)

ELECTRIC CLOTH CUTTER.
In establishments where "ready-made"

clothing is manufactured there are of course

hundreds of suits cut from the same pattern

and itTtherefore becomes of advantage to

use a cloth cutting machine which will cut

many layers at once. Such a machine is ELECTRIC CLOTH CUTTER

ELECTRIC CLOTH CUTTERS IN OPERATION

shown in the illustrations. It is a portable

device and can be moved around over the

cutting table. It is operated by an elec-

tric motor and is provided with an incan-

descent lamp for illuminating the work at

close range when desired. The motor
actuates a reciprocating knife which cuts

through several inches of cloth with incredible

rapidity.

An overhead track from which the ma-
chine is suspendedj[may be added to facili-

tate its operation.

GROWTH OF ELECTRIC PLANTS.
Illinois has the largest number of electric

plants, 398, though outside of Chicago few

of them are of considerable magnitude.

New York has 358 and Pennsylvania 346,

the last state gaining 14 in the six months,

which is rather remarkable for so settled a

commonwealth. Ohio has 289, Michigan

253, and Texas the large number of 288, sur-

passing Indiana with 218 and Iowa with 207.

Oklahoma has already 76 and New Mexico
i5-
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RAPID PRODUCTION OF STEREOTYPE
MATRICES.

In the modern newspaper office, time is

of great importance, particularly in the

production of the frequent editions of the

afternoon papers. These papers find it

necessary to get out editions at close inter-

vals, and unexpected events are liable to

entail sudden and radical changes in the

makeup. Each change in the makeup of

a page requires a stereotype matrix from

which the plates for the presess are cast.

The sporting edition, in particular, is a

source of daily trial and worry.

Owing to this daily race with time the

newspaper offices are the most progressive

in the world. The pressroom and the com-

posing room have been speeded up by the

ELECTRIC MATRIX DRIER

use of the most modern machinery. The
casting of the stereotype plates is done by

an automatic machine that finishes them
ready for the press. The making of the

matrix for these plates has remained the

longest step in the process, owing to the

time required to dry out the matrix.

Steam and gas heated matrix driers have

been, heretofore, the only matrix driers

which successfully withstood the service

in newspaper offices. A number of at-

tempts have been made to increase the

speed at which matrices could be dried out,

including attempts to apply electric heat

to the process. Owing to the localization

of the heating element so as to transmit the

heat directly to the type and matrix, it was
evident that this method would be more
rapid than any other, which was finally

demonstrated.

In order to understand the difficulties to

be overcome, it is necessary to consider

that the matrix should be completely dried

in from three to five minutes. This requires

an excessively high working temperature.

When the attempt was made to work with

the high temperatures on a steam or gas

heated matrix drier, the type or slugs were

damaged. The beds of these presses were

made as thin as practicable in order to trans-

mit the heat rapidly. This made it neces-

sary to raise them to an exceedingly high

temperature so that they would be able to

heat the type rapidly. In practice it was
found that in order to cut down the time of

drying the matrix, these beds had to be

heated to a temperature that caused serious

damage to the type. In 1903 the first in-

stallation of electrically heated matrix driers

was placed in the Government Pricing
Office, Washington. Since then several

very successful installations have been

made, among them are the Peoria Journal,

Peoria, 111.; the Louisville Courier-Journal

and the Brooklyn Daily Eagle. The time

for thoroughly drying a matrix has been

reduced to less than three minutes in an

installation of matrix driers at the plant of

the Philadelphia Bulletin.

These driers are equipped with safe-

guards to prevent their overheating, and in

spite of their high working temperature

cause no damage to the linotype slugs.

One of them is shown in the center of the

illustration. The ability to maintain a high

working temperature in the matrix drier

arises from the heavy cast iron bed plate

in which the heating element is hermetically

sealed. This bed acts as a thermal storage

reservoir and its upper surface is main-
tained at a very high heat by the heating

element embedded just below this surface.

The comparatively cool form rapidly ab-

sorbs this surface heat and is quickly raised

to a temperature sufficient to thoroughly

dry out the matrix in a trifle less than three

minutes, or in from one-third to one-half

the time required by steam or gas heated

matrix driers.
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THE PROBLEMS OF HIGH VOLTAGE
TRANSMISSION.

With the advent of high voltage power
transmission lines, electrical engineers have
become more familiar with the operation

and peculiar phenomena incident to the high

tension discharges, and the construction of

transformers for this work has been ahead
of the demands until it is now proposed to

transmit power to Cape Town from Central

Africa at 500,000 volts. This would have
• seemed impossible a few years ago, but now
practxal transformers for this pressure are

built with modern materials and tools.

pressure that modern transformers can be
made to develop. The new suspended type

of insulator, which is really one insulator

above another like beads on a string, seems
to offer a solution, and even now is carrying

voltages that a year ago would have been
thought impracticable.

THE ELECTRIC IRON IN THE TANNERY.
It is not generally known that the finish

upon fine leather is largely produced with

electric irons. A hide or skin, after it

comes from a tanning wheel or vat, is far

DISCHARGE AT 1,000,000 VOLTS PRESSURE

The arc shown in the picture is a repro-

duction of an actual photograph taken

from discharge of a 1,000,000 volt, 150
horsepower transformer, designed and built

by C. H. Thordarson of Chicago, who is

well known as one of the electrical "wizards"
of the day and whose laboratory experi-

mental work has done much to add to the

present knowledge of high-voltage and high

frequency phenomena.
Indications are favorable for much future

progress in the field of high tension power
transmission. The problem is now largely

a mechanical one; that is, to construct

insulators for the line which will stand the

indeed from the handsome appearance it

presents after being made up into shoes,

pocketbooks, traveling bags, etc. It looks

more like an old dishcloth and smells like

the dead past and a boiled dinner.

A hide is finished in about the same
manner as a fine shirt is laundered. First

the leather is hung out to dry. Then the

pores of the skin are filled up with dressing

which gives substance to the leather in the

same manner as starch is applied to the

family washing. After this process is com-
pleted the leather is smoothed and ironed

with the electric irons until it is smooth

and glossy.



STARTING A TROLLEY GAR
BY ALBERT WALTON.

The engineer at the throttle, tense, watch-

ful, alert, has always served as the example
when denning the word " responsibility."

Upon his keenness and his faithfulness de-

pend the lives of the scores of men, women
and children rushing headlong through

space, trusting solely to him for their safety.

No less nerve-racking are the duties of the

thousands of men who stand for 10 and
12 hours at a stretch in our cities on the

front platforms of our electric street-cars.

Not only does the motorman have the safety

of his passengers constantly on his mind
but also he must be eyes, ears and brains

for the reckless teamsters, the absent-

minded men, heedless children and nervous
women. This thought comes to all of us

at times and we praise the true eye and
steady nerve of the man in blue who brings

us safely through the maze of traffic, but
who of us realizes that the human element
is only half of the story and that our ride

and its safety depend fully as much on the

successful operation of the mechanical de-

vices operated by this man whose deft

hands bring them into action.

It is not enough that the motorman never
for an instant takes his hand from brake or

controller handle. Brake and controller

must do their part, likewise, with never
failing precision. A bolt loose here, a con-

tact finger failing there, may mean whole-
sale death and destruction.

What, then, is this controller upon which
so much depends? What is inside the

mysterious black box with the brass crank
on top? How and what does the controller

control? We have seen the motorman
move the crank handle a notch to start the

car and then in an instant another notch

—

a little later another and another, and if we
have been observant we have noticed he
let the handle rest in the fifth notch unless

he wanted to run the car at top speed, as

he does sometimes after he leaves the
crowded city. If he does want his car to

make its best time he quickly passes from
the fifth to the sixth notch and then slowly
again from notch to notch up to the last

point, which is usually the ninth notch.
But a good motorman runs his car on the
fifth or the last notch, according to whether
he wants half speed or full speed, and never

lets the handle dwell on the other notches

more than a few seconds. If there is some
reason why he may not go full speed, he

will go half speed. If he may not run at

half speed he will give the car a start by
using {he second or third notch and then

quickly shut off the power entirely, letting

the car "coast" along by itself slowly until

another impulse is needed. But you never

see a good motorman run for any length

of time with the controller on these inter-

mediate notches. Why?
You will understand this better when you

know what the controller is designed to do.

Its function is to control the amount of

electricity supplied to the two motors under

the car so as to control the speed of the

car itself. This it does by regulating the

amount of electrical " pressure" applied

to the motors. The greater the pressure

applied to the motor the higher the speed.

The pressure in the trolley wire is always

about the same—500 volts, a volt being a

measure of electrical pressure just as a

pound is a measure of water pressure.

Now, since the trolley has a definite con-

stant pressure, and the pressure on the

motor must be varied to change the speed, a

way must be found to choke down the trolley

wire pressure so as to bring only part of

it to the motors, and this is what the con-

troller is for. In the controller is a row of

"fingers" arranged on one side from top

to bottom of the box. Attached to the

motorman's crank-handle is a cylinder or

"drum" with projections on it so arranged

that when the motorman turns the handle,

these projections come in contact with

the fingers one after another in a certain

definite order. (See Fig. 1). But until

he turns it there is a space between the

fingers and the projections on the drum. A
wire runs from the trolley pole to two of

the fingers and carries to them the trolley

pressure of 500 volts. When the motor-

man turns his handle to the first notch, he

moves the drum so that two projections on it

touch these two fingers and, at the same time,

another projection touches another finger

of the row further down. In other words

it bridges the space between this top pair

of fingers and the other finger, and allows

the electricity to pass across the gap, for
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the drum is made of metal and the current

can flow through it very readily. From
this point a wire carries the current to the

motors, first, however, passing through a
series of " resistances" (see Fig. 2), which
choke down, or cut off part of the pressure.

The current then flows under diminished

pressure from the last resistance grid to

one motor and from that to the other motor.

So each motor gets only half the pressure

remaining after the resistance grids have
cut it down and the car, therefore, starts

gently and slowly.

The next notch on the controller bridges

between the upper pair of fingers and still

fig. 1. INTERIOR OF THE MYSTERIOUS
CONTROLLER BOX

another one lower down. This second
move cuts out part of the resistances and
allows the motors to have a little more pres-

sure and develop a little more speed. The
third notch cuts out a little more, the fourth
still more, and the fifth cuts out the last of

it. There is now a bridge to the fifth of

the lower fingers and the current from the
trolley passes directly with undiminished
pressure to the two motors, each of which
has half of the pressure, or 250 volts, put
upon it, since they are "in series," the

current passing from one to the other. On
this notch they will therefore run about half

speed and no current is being wasted in

the resistance grids. If it is desired to run
faster the full trolley pressure can be put
directly across each motor by itself, when
it will develop full power and run full speed.

But this is too great a change to make
directly. The car would jump violently

if full pressure were to be thrown on in one

move. It is therefore necessary to use

the resistances again to make the steps more
gradual. The sixth notch, then, sends

the current through all the resistances,

again cutting down the pressure so that what
remains can be put directly upon each motor

by itself instead of the two in series. This

is done by the controller sending the current

over a divided path over two parallel wires

to each motor which thereby gets the full

pressure less what has been taken off by the

resistances. These are then cut out step

by step as before till on the last notch the

full 500 volts of the trolley are impressed

on each motor and the car comes to full

speed, no current at all passing through the

resistances. This is called running "in

parallel" since the current has two parallel

paths, flowing, as it does, through the two

motors at once.

The reason, therefore, the motorman
does not run on any but the two positions

where the resistances have been switched

out is because there is a waste of power
just in proportion to the amount the pressure

is cut down. The power wasted is thrown

away as heat. The grids become very

hot even when the motorman is careful to

keep them in use as little as possible. If

he should keep on running on the notches

where the resistance is used the grids would

get red hot and be likely to melt or burn up.

You can see these resistance grids, by the

MBHi
*{minimi »>»*H

FIG. 2. RESISTANCE GRIDS

way, under almost any car. They are

hung from under the car floor and are usually

in plain sight right at the edge of the car

about half way between the platforms.

Like most other successful inventions,

this is very simple and easy so understand

and does what is expected of it time after

time without hitch or failure, and yet it
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never occurs to us to mingle with our praises

for the motorman's good work a few wtxds,

no less deserved, in praise of the geniuses

who have worked out and nrafwlttrt the

details of the devices which make our rapid

transit possible.

ELECTRIC PR0JECT05C0PE FOR CLINICS.

I :.t "resent nietntc iz "tnessmg z..r.'. zi.

7::^:z.s is for he s: zirits :: gather :n

:ze high tiers :: 'i-enthes surr tunning he
operating table. This is not only an un-

favorable position for observation but also

increases the danger :: hhection of the pa-

iisii.v •PERATIOX BY THI

people moving into the room and to the high

benches stir up a great deal of dust which
gradually settles over the seat of the opera-

tion.

A method of observing operations by
means of powerful electric lights and a pro-

jectoscope has been designed by Dr. Charles
H. Duncan, of Ne The
sketch shows very plainly how it is used,

r the table are placed a great many elec-

tric lamps which have reflectors to throw
the rays downward. Through the circular

id is an opening into a sort of camera-
like box. In this box are suitably adjusted

mirrors to throw the reflected image of the

patient, surgeon and attendants upon a
screen as shown. This screen may be placed

in the wall of an adjoining room where the

students are seated. The operating room is

therefore entirely cut off and may be made
entirely free from floating germs.

PLATING WITH PLATINUM ON CHEAPER
METALS.

There is little or no difficulty in electro-

platmg the noble metals with platinum,

but ~ien it comes to producing an eletro-

plastic coating on the commoner metals,

there has been trouble, especially where
the body metal is required to resist high

temperatures. A new process, however,

has been patented in Germany by Baum,
of Hanau-on-the-Main, which permits the

plating of an object with platinum, thereby

forming a substitute for pure platinum

which resists high temperatures.

In this process there are employed the

metals of the iron group,

the members of which. us

for instance iron, nickel

and cobalt, have a high

melting point, but readily

form alloys which have 1

similar coefficient of ex-

pansion to that of platin-

um.
In order to give the

metals of the iron group a

durable coat of platinum

by the electrogalvanic pro-

cess, the usual way has

been to plate them first

with copper and then with

platinum; or else to
g

them a coating of an alloy

:: :h~r_-^m n: s:tne :ne

of the metals of the low-

er trier, if iiiuhguishe:

from those of the "noble" group. This
latter process is suited for all cases where
the demands upon the platinum coating are

not very severe., but if, for instance, if is

required to resist a temperature of from
ooo° to i,ooo° C, there is difficulty from
the flaking off 'of the coating. Platinum
alloys well with copper (according to

^pratt at 350 C), but both it and the

copper flake off at the higher temperature

mentioned ab

According to the new invention there

can be attained a good electrolytic coating

of platinum on the non-noble metals or

alloys thereof, as for instance on nickel,

as foli

An object of nickel wire or sheet is pre-

pared by the usual methods for electro-

plating, and their treated in an electrolytic

bath consisting of a solution of 25 per cent

of platinum and 75 of nickel. By employ-

:r:sc:?z
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ing a current of the proper tension and
quantity (say 0.6 to 0.8 amperes for each

square centimeter, with a tension of four

to six volts), the result is a coating con-

taining a small proportion of platinum,

and a great deal of nickel. This layer is

burnished and dried in the usual manner,
and the articles then heated to 900 to

i,ooo° C. in hydrogen. The result is that

the coating is welded on the inner metal,

the hydrogen seeming to act by catalysis,

or rather by penetrating into the pores of

the metals and binding them together.

The articles thus treated are then placed

in a second bath, containing a mixture

of equal parts of platinum and nickel and
after the deposit here effected is again

glowed in hydrogen. After this it is plated

for a third time in a bath of 75 per cent of

platinum and 25 of nickel, and then for the

third time glowed in hydrogen. The ar-

ticle then consists of a core of pure nickel

surrounded by layers which merge into

each other and which are richer and richer

in platinum as they recede from the

core.

After this, the objects are plated in a

bath of pure platinum and for the last time

glowed in hydrogen, this time at a tempera-

ture of i,ooo° to i,ioo° C.

NIGHT SCENES AT THE SEATTLE EXPOSITION
At night the Alaska-Yukon-Pacific Ex- the shore of the basin, sparkles with the

position, now being held at Seattle, Wash., brilliancy of some priceless eastern gem.
presents a scene such as can be produced The electical effects for the cascades and
only by a lavish use Geyser Basin are
of electric lights. mmWmmmmWm^mWmWBQmWMmmmWmW most beautiful, 8,000

What would an ex- gallons of water per

position be without HF ^B minute being pumped
electricity ? Hq|5Ht^^m ^y the electric equip-

The Agricultural ^^^^^^|J1B^^H ment and brilliantly

Building stands on W&f ,M H§fl
:
1 illuminated, in foun-

the edge of Geyser B| if: •£&%+*'''- ~^'** Hi* tain and cascade ef-

Basin, and its myriad BflHj IHIi H ects *

lamps are reflected »|fT if Ji BSh mm 1 1I :^hmI Cascade Court is

with faithful minute- [jNhIIiIh &9«> IKS EHm ^e centra^ feature

ness in the placid HBjS Gttl KhHeUI of the electrical effects

waters of the pool. BH °f *ne exposition
The Oriental Build- scheme. There is a

ing, crowning a oriental building at night series of dams pro-

slight eminence on vided for a distance

agricultural building reflected in geyser basin
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of 500 feet or more, down which thou-

sands of gallons of water run in ~a rag-

ing torrent over thousands of colored

electric lamps placed under the water at

the lips of the dam. At night the effect

of these lamps is startling, for they are

placed behind glass of the prime colors

with shading from the darker tones on the

edges to lighter ones in the center.

GROOMING HORSES BY ELECTRICITY
Leading horse authorities of the world

and the most enlightened and progressive

farmers and horse owners of

every state and country, agree

that horses should be clipped

regularly and especially in

the spring of the year. If

a horse's coat is trimmed it

is a simple and easy matter to

keep it clean. It dries out

rapidly, it does not become
the lodging place of dirt, and
the horse looks better and
feels better. Horse grooming
and clipping by machinery
has long passed the experi-

mental stage and these opera-

tions are regularly performed
in this manner in most large

stables. To simplify the

operation electricity is now
made to do all the work by
a very simple arrangement
which is shown in the accom-
panying pictures.

The horse clipping and
grooming machine consists of

a swinging bracket fastened

to the ceiling from which is

suspended a small motor
which is provided with a flex-

ible shaft extension on which
may be used either a clipper

or a grooming brush. The
motor may be operated at

various speeds, from 100 or

5,000 revolutions a minute.

It operates on either alterna-

ting or direct current.

The clipping attachment

is exactly like the ordinary

clipper except that the recip-

rocating motion is performed

by the flexible shaft from the motor in-

stead of by the usual handles, greatly de-

creasing the labor and increasing the speed

of operation. When using the brush attach-

ment for grooming, the horse may be cleaned

wet or dry in an incredibly short time, and
the process is a most pleasing one, judging

from the expression on the face of the one

in the pictures.

Another feature of this electric brush is

a pneumatic attachment which is a simple

device constructed to utilize the current of

air arising from the rapid rotation of the

brush to protect the operator from the dust

and dirt and deposit it upon the floor.

In operating the machine first place the

THE HORSE ENJOYS THE ELECTRIC GROOMING

horse under the swinging arm so that when
the arm is swung around from one side to

the other the motor will pass behind the
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horse, the best possible position being so

that the support for the arm which is at-

tached to the ceiling will be directly over

the horse's withers or shoulder.

THE STORY OF TUNGSTEN.
On the work bench in the laboratory of

the great electric works, before the powerful

electric furnace, sat a small evaporating dish

ALL DUST AND DIRT BLOWN AWAY FROM THE OPERATOR

containing a handful of bright, steel gray

powder of a peculiar metallic lustre.

"What is that?" I asked with true jour-

nalistic curiosity.

"That," answered the scientist, shaking

the dish and disturbing the bright metal par-

ticles, " why, that is Tungsten, son of Phoe-
bus, who gives us sunshine by night."

I had to confess that I did not understand
his metallurgical metaphor.

"That little handful of powder there," he
explained, " will make more than a thousand
filaments for the new incandescent electric

lamps. The filaments made from this rare

metal, tungsten, will not only give a pure

white light closely allied to

actual sunlight but will give

the same quantity of light as

the old carbon filament lamp
for one-third the current.

Consider the millions of elec-

tric lights burned daily in the

world and you can begin to

grasp the importance of this

wonderful metal which has

leaped into such prominence
and value in the last few
months."
Ever since the discovery of

the incandescent electric lamp
by Thomas A. Edison twenty-

five years ago thousands of

inventors and scientists have

been trying to improve upon
the lamp. The original in-

candescent lamp filaments

were made of carbonized strips

of bamboo, which later were

discarded in favor of the car-

bon filaments manufactured
from cotton cellulose.

These lamps were the limit

of extravagance as 98 per

cent of the electrical energy

was wasted in useless heat,

while only two per cent turned

into light. The scientists

tried and are still trying hard

to imitate nature and pro-

duce an electric lamp which
will reverse these conditions

and utilize nearly all the

energy for light in the same
way as the natural electric

light is produced by glow-

worms and fire-flies.

Tungsten, or wolfram, is a

metal discovered in 1781 and named from
the Swedish "tung" (heavy) and "sten"
(stone). It is not found native but occurs

as tungstate of iron and manganese in the

mineral "wolframite," and as calcium tung-

state. The fusing point of tungsten is
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higher than any other known metal, which
enables it to operate at the very high effi-

ciency obtained in the tungsten lamp. One
:: mt '-i~~: ::" iniiniescen: Izz: i= :.' me
ziz :er::;r :rr.::-e::r::e me ":-e::er meLim: ;m:L

the greater the economy of current consumed.
Up to two years ago tungsten was known

only in laboratories and then only in a

impure state, and on account of its rarity the

price was very high. But latter day pros-

pecting has resulted in the finding of

bodies of the ore and the price has corre-

spondingly dropped to about $7 a pound.
I : :uld be even lower than this but for the

difficulties in refining the metal. Only with

the electric furnace is it possible to produce
tungsten in its pure form. Pure tungsten is

hard enough to scratch glass: it is almost

impossible to mel: if it is malleable to some
extent but not ductile. Because it cannot

be drawn into wire the wire-like filaments

in the electric lamps are made by the "pa
process which consists of mixing the pow-
dered metal with binding or stiffening agents

such as gums, dextrine, etc., until the :

has the cornier-; ::' potty. It is ihen

squirted through a very fine orifice in a dia-

mond with a pressure of several tons to the

square inch. The result is a somewhat moist

thread which has enough coherence to be

formed into filaments which do not break
while being dried. The filaments are first

heated, then subjected to an electric current

which causes them to sinter. The pr
Entering is carried out in gases which

chemically attack all the constituents of the

binding agent, without the metal being
affected, so that eventually a filament of pure
tungsten remains.

The light from the new tungsten incan-

descent lam: nearly pure white. It

is the first artificial illuminant by which all

colors can be distinguished. Color is an
ocular conception. Without light the:

no color. A red substance is red onl

cause it has the quality of absorbing all other

colors of the spectrum and reflecting the red

artificial lights in which the yellow,

violet, or red rays, predominate cannot be
used to match colors. Under the clear white
light of the tungsten lamps violet is not blue,

pink is not red; and blue is not black as

when looked at under other artificial light.

The most delicate tints show clear and
true.

The ordinary, now old-fashioned, incan-

descent lamp consumes 3.6 rom-

per candle power. The new tungsten lamp
consumes only 1.2 watts or less than a third.

This means that if a person is pay:: _ :

for 23,000 watt hours (twenty-three kilowatt

hours at 15 cents \ of electricity consumed by
::: :Li Lamps. ::: ::e mme : 5: :: ::mi
enjoy three times the light, and the quality
- -:: -.'.

:L e :-e::er.

RECORDING STREET CAB FAKES.
With the advent of the new prepayment

or pay-as- ^-enter electric cars in which
the conductor stands on the platform, it

became possible to utilize a form of cash

register to actually receive the coins, giving

m 1 ; :"::-: mem :r me .:mmm: re:e:vei.

ER TOR STREET CARS

The passenger on entering the car drops

nickel into the wired glass receptacle

at the top where it falls onto a shutter-like

arrangement. After inspection by the con-

ductor pressure on a thumb button drops

the coin into the cash box, at the same
time operating the register. A novel feature

about this reg mat it will not operate

except by the presence of a coin in the

machine. Without the coin the button

be operated any number of times with-

out affecting the register.

The cash box locks automatically upon
being removed from the machine, thus



POPULAR ELECTRICITY 151

making it impossible for anyone other than

an authorized agent of the company to

gain access to the cash.

HOW TO CHARGE BATTERIES.
The question of how to charge a storage

battery is often perplexing to one hav-

ing occasion to use one and who is not

very familiar with the principle of the

operation—for instance, the electric auto-

mobile owner. He is told at the beginning

BATTERY CHARGING RHEOSTAT

that, with the ordinary no volt direct

current available, some form of resistance

must be employed in the circuit, since the

voltage at the beginning of the charge is

less than is required when the batteries are

nearly or fully charged, and it is therefore

necessary to reduce the voltage, usually

by what is known as an adjustable rheostat.

What is a rheostat, he asks; and how is

it used? A rheostat is simply a number of

coils of wire or small grid-like metal strips

through which the current must pass in

going from the source of supply to the

battery. These resistances, as they are

called, are mounted as shown in the cut,

and are so arranged that by turning the

handle seen at the top, over the little buttons

or contacts, the resistances are one by one

cut out of the circuit. As they are cut out

less and less obstruction is presented to

the flow of current into the battery.

To select a charging rheostat for a given

service, the circuit voltage, the minimum
allowable battery voltage and the charging

current in amperes must be known. The
required rheostat resistance in ohms can

then be computed as follows:

_ . , , : ± Circuit Volts—Batterv Volts
Resistance of rheostat= — — ^——

No. Amperes Charging Current

The battery voltage is the product of

the number of cells in series and the volts

per cell. For example, to charge a battery

which has 36 cells connected in series, at

a maximum rate of 7J amperes from a no
volt circuit, the minimum voltage or the

initial charging voltage being two volts

per cell, the resistance in the rheostat would
have to be as great as

no—(36x2) .= 5.07 ohms approximately,

and the standard rheostat with 5J ohms re-

sistance would be required.

COMBINED CIGAR LIGHTER AND LAMP.
Automobile users will appreciate the

Presto combined cigar lighter and lamp.

- $3 \
CIGAR LIGHTER AND LAMP

To light a cigar or cigarette, no matter how
high the wind or great the speed, simply

press the larger button and the little heating

element on the side begins to glow. To
light the lamp, press the smaller button.

This lamp is very convenient to use in look-

ing for trouble or exploring for lost articles

in the night.

The device may be operated from the

ignition batteries on the machine, and about

10 feet of cord will allow it to be used

under, around or in any part ofJ:he machine.



HOW THE TELEPHONE OPERATES
BY PROF. B. A. PERKINS, A. B. (STANFORD).

Perhaps all of us are aware, in a gen-

eral way, that sound is a sensation due

to some sort of a disturbance created in

the air. These movements in the air which

excite our sense of hearing must be quite

clearly understood if we would understand

the operation of any sound producing ap-

paratus.

In most cases we can quite readily per-

ceive that a sound producing body is in a

state of vibration. These vibrations of a

sounding piano string can be seen and felt.

But a vibrating body in order to cause the

sensation of sound, must transmit its mo-
tion to the ear through the medium of the

air. When a bell rings, the surrounding

air is alternately compressed and rarefied,

with the result that pulsations of the air

or sound waves are sent out in all directions.

As an example, middle C on a piano vibrates

waves in the receiver that are in all essential

respects like the primary sound waves of

the transmitter. As these secondary sound
waves from the receiver strike the mem-
brane of the ear of the listener they are

heard just as the primary sound waves
would be heard.

The transmitter is, of course, that part

of the telephone we talk into and the re-

ceiver is that part we hold to the ear. Per-

haps it would be well to describe these parts

in a little more detail by studying the dia-

gram.

The transmitters now in use are called

"variable resistance" transmitters. Their

essential parts are: The elastic diaphragm
(D) upon which the sound waves impinge

and behind which lie loose carbon contacts,

often in the form of small grains. The re-

ceiver consists of a strong permanent mag-

SIMPLE DIAGRAM OF A TELEPHONE SET

256 times per second. This vibrating wire

sends out 256 pulses of air per second, all

of which impinge on the ear. The mem-
brane of the ear is thereby made to vibrate

256 times per second. These vibrations are

transmitted to the auditory nerves and the

brain interprets them as sound sensation

of definite pitch, loudness and quality.

There is a disk of metal or other elastic

material in a telephone transmitter that

responds to air vibrations, moving in uni-

son with the air waves that impinge on it.

In this respect, it is essentially like the

membrane of the ear.

It must not be thought that these vibra-

tions are passed on over the telephone wires.

But the telephone, by means of the electric

current, does produce secondary sound

net (H), a small coil of insulated wire (C)

surrounding one end of the magnet, and a

diaphragm (D') (a thin sheet of soft iron)

placed very near but not in contact with

the magnet and the coil. The essential

parts of the transmitter and the receiver are

protected and supported by a case.

Through the transmitter, over the tele-

phone wire, through the receiver, and back
over a return wire to the transmitter again,

there flows a very weak current furnished

usually by a few dry cells.

Let us now see what role this electric

current plays. We have already noted that

the telephone wire does not transmit sound
waves. It does transmit pulsating (varying)

currents which correspond in frequency to

that of the sound waves. It is the part of
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the transmitter to produce this variation in

the current strength.

Those who have had any practical ex-

perience with electricity know that the effect

of a loose contact between any two parts of

a circuit is to increase the resistance and
thereby weaken the current. But this effect

is very much more than usually noticeable

if the parts are carbon, as they are in the

transmitter. Sound waves on the diaphragm
of the transmitter cause a varying pressure

on the carbon grains back of the trans-

mitter and thereby a variation in the re-

sistance to the current that is passing through

the carbon grains. The resulting variations

in resistance cause instant variations of

current.

These fluctuating currents coming over

the line pass through the insulated wire

coil in the receiver and thus vary the mag-
netic field strength. This, in turn, varies

the normal pull of the magnet upon the thin

disk or diaphragm (D') and as a result the

diaphragm is caused to vibrate in accord-

ance with the undulatory currents sent over

the line. The like vibrations of the receiver

diaphragm produce as an effect sound
waves in the air like the casual air sound
waves at the speaking end. This persistence

of infinitesimal waves in all their sinuosities

through repeated transfer and transforma-

tion may be regarded as one of the most
wonderful and striking phenomena in science.

For operating the call bells on telephones,

a small generator, called a "magneto,"
may be employed. This consists of an
armature which by means of a projecting

handle, can be revolved rapidly between
the poles of a permanent magnet. The
current thus produced is led to the distant

telephone where there are usually two bells

placed near together. The alternating cur-

rent causes the bell clapper to strike them
alternately as long as the handle of the mag-
net is being turned.

In every telephone we have a "signal"

circuit and a "talking" circuit. It is seen

that the current for the signal is an alter-

nating current which may be generated by
a small dynamo or magneto which we turn

by hand. The direct but fluctuating cur-

rent for the talking circuit is supplied in

most cases by dry cells. We may operate

either of these circuits at will, but not both

at the same time.

When the receiver is on the hook, the

magneto and bells are in circuit, hence we

"ring up" before taking the receiver from
the hook. When the receiver is taken

down, the hook flies «p, throwing the

magneto and bell out of circuit. We are

then able to talk to "central." When the

subscriber rings up central, the current

sent over the line from his magneto attracts

the armature of an electro-magnet in the

central switchboard and thereby releases

a drop behind which is a plate carrying the

subscriber's number. When the drop is

down, it remains down until central puts

it back. Once the subscriber's current has

released this drop, no amount of turning his

magneto handle will avail him any further.

He may sometimes save his temper if he

remembers this. When central notices this

subscriber's signal, she inquires what num-
ber he wishes. Having learned this, she

connects up the number desired and by
means of a magneto calls the second sub-

scriber to his telephone. When the con-

versation is completed, one of the subscribers

notifies central by means of his magneto.

The receiver hook must always be pulled

down before ringing.

The system just described is called the

local battery system. In the most recent

practice, especially in larger cities, the local

battery at the subscriber's end is done

away with and so also is the magneto. A
current to take the place of all the local

batteries is furnished by a storage bat-

tery at the central station. This system

is consequently called the central energy

system.

In this system when a subscriber wishes

to call up central, he has only to lift the

receiver from its hook. This closes the

circuit and lights up a small glow lamp on
the switchboard in front of the operator.

Central calls up the desired subscriber by

means of an alternating current from her

magneto, which in this case is a little power

driven generator in the exchange. As soon

as the subscriber replaces his receiver upon
the hook the small glow lamp is out. This

is, therefore, a notice for central to discon-

nect the two lines.

A new type of electric locomotive, of which

twenty are in course of construction for the

New York Central, will be capable of de-

veloping 4000 horse-power at high speed,

the armatures of the motors being mounted
directly upon the driving axles.



154 POPULAR ELECTRICITY

ELECTRICITY IN ARTILLERY OPERATION.
The recent reorganization of the United

States Coast Artillery Corps has resulted

in the adoption of many new electrical ap-

pliances. The picture herewith shows one

of the portable searchlights with which our

monster coast defense guns are equipped.

These lights are not unlike those in use on
men-o'-war, except that they are mounted
on light-wheeled trucks and can be rapidly

moved from one position to another. The
generating plant is also portable, and can
be put in operation almost instantly, as a

gas engine is used to drive the dynamo.

the lines being laid in underground cables,

to the operator.

Telephone service at artillery posts is a

most wonderful and intricate system. There
are, generally, two or more of these systems,

so that if one is disabled the other may be

substituted. The big guns and mortars

are sighted and fired by telephone instruc-

tion, the commands often being given from

a point a mile or more away.

Another astonishing electrical invention

used at the gun pits and fire command
stations is a small instrument known as

the telautograph. This contrivance will

ELECTRIC SEARCHLIGHT LOR ARTILLERY SERVICE

• These lights are used to locate the enemy,

both to direct the firing and to expose mined
areas when the enemy is passing over them
at night, so as to explode the mines at the

proper moment. Searchlight drill, in which
from one to three or more of these lights

are used, is held at the forts at regular in-

tervals. The drills are spectacular sights

where two or more forts, with three lights

each, are adjacent to one another, as is the

case at some of our Atlantic and Pacific

coast artillery districts.

The ranges of search and the commands
during drills and in action are given by the

battle commander from the secondary or

fire commander's station by telephones,

accurately reproduce the handwriting of

the plotter or range finder, or of the battle

commander, who may be a mile or more
away from the gun pit, on a sheet before

the gun commander in the pit. This ma-
chine is designed to record commands given

in battle so there will be no opportunity

for error, and is seldom used in drill work,
owing to the telephone being so much quicker.

In the magazines surrounding the gun
and mortar pits nothing save incandescent
lights, heavily cased with wire screening,

are used. Projectiles are handled by elec-

tric hoists and an electric signal system
connects the interior of the magazine with

the gun crew outside.
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ELECTRICITY FROM WIND POWER.
The power of the wind, if it could all be

used to advantage, would set at rest our

fears concerning the exhaustion of the coal

fields, but up to the present time very little

has been done, comparatively speaking, to

utilize this important force. Windmills,

to be sure, are very commonly seen, but they

are mostly used in a small way, on farms,

for pumping water, grinding feed, etc.

The windmill, or wind turbine as it

might be termed, has often been proposed

as a prime mover to operate dynamos for

the generation of electrical power. Experi-

ments have been carried out along this

line, notably in Denmark, and some suc-

cessful working equipments have been

built. Manufacturers of windmills in this

country have also spent considerable time

and money trying to develop the scheme,

but their experience has been that, owing
to certain difficulties of applying the power
to the dynamo, the system is not a very

economical one. The two main difficulties

to be overcome in utilizing wind power are

the uncertainty of the wind and the varia-

tion of its velocity when it is blowing.

Electric current for lighting purposes

must be steady and its voltage must not

rise and fall to any appreciable extent, or

the lights will flicker. Since the voltage is

directly dependent on the speed of the

dynamo it will readily be seen that to main-
tain a constant voltage with a wind-driven

dynamo, a more or less complicated govern-

ing device must be used. Then, too, as

the wind will not blow when we want it

to, we must provide a large storage battery

to store up energy for use in periods of calm.

The problem of wind-generated electrical

power is, however, an interesting one and
will no doubt some day be satisfactorily

solved. A recent installation at Willeston

Green, London, England, though small,

presents some interesting features. It fur-

nishes current for 150 10-watt lamps and
also for cooking and heating. The picture

shows the windmill and governing devices.

On the wheel are two vanes or tail pieces

which controlthe wheel and hold its face

in a position relative to the direction of the

wind such that the force exerted by the

wind, and consequently the speed of the

wheel, are practically constant at all times,

regardless of the wind velocity.

It is asserted that by this arrangement
the amount of power exerted by the wind

upon the wheel can be kept within that

required for the generator and thus en-

ables the plant to look after itself in the

strongest gales.

The electric generator is of two kilowatt

capacity (about 2J horsepower). Its arma-

ture shaft is placed vertically and is driven

WINDMILL ELECTRIC PLANT

direct by means of a belt from a pulley

placed at the bottom of the vertical shaft

of the windmill. The control of the field

circuit of the dynamo is maintained by re-

sistances worked automatically.

ELECTRIC KITCHEN OF AN OCEAN
LINER.

It is no small matter to attend to the feed-

ing of the small army of passengers which

demands attention during the trips of a large

ocean liner. Early in June the u George
Washington," the largest German steamship

afloat, left the German Lloyd docks for

New York City and it is stated that fully

four thousand people were aboard this

giant steamship.

Without the assistance of electricity it

would be a hard task, indeed, to feed this

army of travelers four and five times a day.

The kitchen and storerooms of the " George
Washington" are fully equipped with the

very lastest electrical devices to make this
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enormous task as easy and convenient as

possible.

Many of these devices such as egg beaters,

potato parers, mincing machines, automatic

egg boilers, coffee mills and dish-washing

machines are worked by electricity.

In addition to the kitchen there are on

board ice houses for meats, bakeries, a con-

fectionery room and scullery rooms. In all

the kitchen and provision rooms occupy a

space of 47,000 cubic feet.

The cold storage and provision rooms are

so arranged that their contents may be readily

sent into the kitchens by electrically oper-

ated dumb waiters.

USELESS WASTE OF POWER.
BY P. C. HENRY.

The Piedmont section of North and
South Carolina is abundantly blessed with

water power. The principal rivers abound
with many shoals and valuable water power
sites. Of late years, most of these valuable

power sites have been bought by various

companies. A few power sites are being

developed; but the majority are still un-

used. In the course of the next decade,

this section will certainly be crowded with

factories—especially cotton, furniture and
tobacco factories, on account of the cheap

USELESS WASTE OF 25 HORSEPOWER

power from the nearby rivers and immense
raw materials at their doors.

Catawba County, N. C, resembles the

Piedmont section in that it, too, has many
and valuable shoals on all the creeks in

the county. While these small falls are

not as valuable as the shoals in the rivers,

they are of late being bought for develop-

ment.

Quite recently, the writer bought a valu-

able fall on a strong creek, five miles from
a growing city, for $550.00, together with

twelve acres of land and water rights to

erect a 15-foot dam above the falls. The
natural fall is 20 feet, which will give a

working head of at least 35 feet, capable

of generating 35 to 40 horsepower.

Many developments are being mapped out

by which to use the energy of our Kenwood
Falls. The first use will be a family laun-

dry, as power, water and heat can be fur-

nished in unlimited quantities and without

cost. There will also be electric motor trucks

to haul our goods to and from the nearby city.

The second development will be a cream-

ery, in which the milk from the surrounding

country will be worked into butter, and
porkers fattened upon the by-products of

the creamery.

The third improvement is to be an

ice factory, to supply the daily needs of a

growing city during eight months of the

year. And with no rent, no taxes of any

consequence, no water charges, no expense

for power, no expense for drayage, it would

be difficult to compete with us in supply-

ing cheap ice for the inhabitants of two

nearby cities.

The fourth development will probably

be an overall factory, in which to use the

surplus of our electrical energy. Located

outside the city, labor can be secured at

a minimum figure, raw material at the door,

and power for the machines free of charge.

Years ago, every shoal on our creeks was

used to grind corn; but as roller mills in

the towns made their appearance, the small

grist mills lapsed into decay. Now, how-

ever, a new use has been found for the

power of every small waterfall, so it is

reasonable to suppose that during the com-

ing decade electrical energy will be pro-

duced at the majority of these shoals.

The electric vehicle is essentially the proper

equipment for shopping trips; for the doctor

who must depend upon a machine to be in

readiness day or night, and which he can

manipulate himself without fuss or bother

and without calling upon a professional

driver. The noiselessness and ease of con-

trol of the electric vehicle make it the per-

fect machine for ladies' use, and for thread-

ing through the busy city traffic the busi-

ness man for his short trip finds it an espe-

cially agreeable mode of travel.
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THE LOCOMOTIVE SEARCHLIGHT.
It is an inspiring sight at night to see a

hundred ton locomotive go tearing across

the country with a speed commensurate
with its thousand horsepower

and cutting the darkness

with a beam of light^which

turns night into day for a

mile ahead along the glisten-

ing rails. Or perhaps long

before the sound of the train

is heard or its whistle reaches

our ears we see the glimmer
of that spectre light reflected

from the clouds.

With the increased weight

and speed of our modern
trains came the necessity of

more powerful headlights in

order to light the way, for a

heavy train going 70 miles an
hour cannot be stopped in the same length

of time that would suffice for the old time

locomotive with its oil lamp and reflector.

So of course electricity was again called

upon and the result was the modern search-

light.

How is a locomotive searchlight operated,

someone asks, and where does it get its cur-

rent? This is accomplished in various

a number of incandescent lamps for light-

ing the engineer's cab.

The turbine, though small, is of the latest

pattern, the dynamo is a small compact

LIGHT AS DAY FOR A MILE AHEAD

affair, and the two are sometimes located

just ahead of the smoke stack and at the

back of the box containing the searchlight,

or else at the rear of the sand box and whistle.

The searchlight is shown in one of the

illustrations and contains various govern-

ing features, well known to electricians,

which keep the two carbons of the arc at

just the right distance apart for proper

burning.

ELECTRIC LOCOMOTIVE SEARCHLIGHT

ways, one method being by means of a little

steam turbine on the locomotive which
drives a dynamo for furnishing current to

the arc lamp in the searchlight and also to

THE MOTOR DISPLACES THE BELT.
The first application of electric motors to

machine tools was made a few years ago,

although the idea was suggested by the late

John Good, cordage manufacturer, as far

back as 1893. In that year Mr. Good took

out a patent for a cordage spinning machine

driven by an attached electric motor.

Few persons outside of manufacturing em-

ployment realize to what extent electricity is

now employed in the operation of machin-

ery. Within the last decade it has been ap-

plied to machine tools, and the use of tools

equipped with motors in big manufacturing

plants of the country is growing so steadily

as to warrant the assumption that it will at

no distant day entirely supersede steam with

its group and belt methods of driving ma-
chines. Within the last few years the textile

manufacturers of the country have also

thoroughly tested direct drive in that in-

dustry with the result that nearly every textile

mill north and south is adopting motor drive

for individual machines.
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The economies of direct drive are easily

seen. When the machines are idle they are

using no power. There is no loss in power
transmission, no loss in friction of belts,

gears and shafting. The light is not ob-

structed with overhead shafting and con-

nections nor is there any danger from flying

belts and shaft ends. The power losses in

shaft and belt transmission are considerable

and are felt most in the coal bunkers, for it

takes fuel to produce this wasted energy.

With electric drive all the machines can be
stopped but one or two, which use power
only in proportion to the work they do, and
the whole power plant does not have to run
full blast to drive these few machines.

illumination as long as the train is connected

to the engine. To prepare for such times as

the train is disconnected, each car is equipped

with storage batteries which are charged

by the dynamo on the engine during such

time as the dynamo is not supplying cur-

rent direct, for lighting the lamps.

There are also various automatic fea-

tures for connecting and disconnecting the

dynamo and batteries and the lighting cir-

cuit, involving simple devices known to

electricians, such as relays, circuit breakers,

etc.

LIGHTING TRAINS WITH TURBINE
DYNAMOS.

The lighting of railway trains has been
an interesting problem to the righting en-

gineer since the first days of railroading,

but it is only since trains traveled with suffi-

cient smoothness to permit of reading on

SHOWING TURBINE DYNAMO ON LOCOMOTIVE

the cars that the electric fighting of steam
trains has become a really important matter.

Various systems of electric train lighting

have been used with varying degrees of

success, embodying, as a rule, an electric

dynamo driven from the car axle. One of

the latest successful schemes, however, is

to light the train from a steam turbine-

driven dynamo mounted on the locomotive,

which works in conjunction with a storage

battery located on each car.

A small Curtis turbine dynamo is mounted
on top of the boiler of the locomotive as

shown in the cut. A turbine governor takes

care of the speed variations caused by
differences in boiler pressure, while a small

voltage regulator acting on the dynamo
field maintains constant voltage. This dyna-
mo may be considered as taking care of

the load and giving constant and steady

PRECAUTIONARY AND FIRST AID
SUGGESTIONS

BY DR. ROBERT GRIMSHAW.
At the last meeting of the Yerband

Deutscher Techniker in Germany, there

was adopted, with the co-operation of the

Imperial German Health Department, new
text for the rules governing action in case

of accident from electric current, a part

of which is here given.

Independent of the sensitiveness

of the human organism in the indi-

vidual cases, it can be assumed as

certain that the action of the elec-

tric current on the human system

is in proportion to its strength.

For this reason, conductors which
are passing a high-tension current

are more dangerous than those

which distribute low tension cur-

rent; because under similar circum-

stances they earn- stronger currents.

On the other hand, all possibilities

must be avoided which reduce the total

resistance of the body, and are thereby cal-

culated to permit a strong current therein.

The current in the body is stronger, in

proportion to the area and conductivity of

the surface which is offered to the electricity

at its entry into or passage from the system.

In general, a current does not pass when
only one part of the body touches an ap-

paratus or conductor which is under ten-

sion, but the person otherwise is insulated

as where the floor is dry and non-metallic

or rubber shoes or very dry leather ones are

worn, or the floor is of wood. In this case

exit from the body is prevented. If the

person in question is uninsulated, the cur-

rent can pass through his body into the

earth.

Moisture at the contacting portions of

the body, as for instance damp hands, or
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a damp floor, lessens the resistance of the

body to the passage of the current, and in-

creases the danger. A well-insulated work-

man can touch the conductor of a low-

tension current or even grasp it with the

whole hand without danger. If the in-

sulation of the place on which one stands

is not perfect, momentary touching of

electrified parts is not necessarily risky;

but if the conductor or part is grasped with

the whole hand, it may be dangerous, as the

entrance of the current is thereby much
facilitated. There is increased danger where
the contact does not take place with the

hand, but indirectly by means of a metal

tool held therein, for this conducts the cur-

rent over the whole system and into the

body. For this reason, where work must
absolutely be done on current carrying con-

ductors, the tools should have insulated

handles.

If in case of an accident the injured one

is still in electric contact with the conductor

the first thing to do is to free him from con-

tact therewith. In doing this, the follow-

ing should be observed:

(1) Where possible, the conductor is

to be put out of the circuit by means of the

nearest switch, loosening the safety device

for the line in question, or breaking the

conductor by a dry non-metallic article,

as for instance a piece of wood, a cane, or

a rope thrown over the line.

(2) In doing this, those aiding should

take care, in order to weaken the force of

the current, to stand on a dry board, dry

cloths, pieces of clothing, or other dry non-

metallic substance, or to pull on rubber shoes.

(3) The hands of the one coming to

assistance should be insulated with rubber

gloves, dry cloth, pieces of clothing, or

other wrappings, and in rescuing the in-

jured one he should not be brought in con-

tact with metallic objects in the neighbor-

hood.

(4) The injured person should be lifted

from the floor and freed from the con-

ductor. In doing this he is to be lifted

by his clothes. One should especially avoid

touching any uncovered part of his body.

If the injured person is grasping the con-

ductor, his grasp should be loosened, one

finger at a time. Sometimes lifting the

body from the ground is sufficient to break

the current.

(5) The branches of electrical industry

where a layman may come to the aid of

an injured person are restricted to those

in which the tension is not much over 500

volts. As a rule, street railway service

keeps within these limits. Where, however,

there is an accident from a high tension

current, the first thing to do is to notify

the nearest office of the plant in question,

and to send for a doctor. As a rule, con-

ductors and machines and apparatus for

high tension current are marked with a

danger signal.

ELECTRIC SHAVING OUTFIT.

Two or three years ago the electric shav-

ing mug, which furnishes hot water for the

morning shave in about a minute, was con-

sidered a novelty. Now it has become one

of the regular utensils in the up-to-date

electrical household and the manufacturers

have, to use the popular expression, gone

it one better, and have turned out an

ELECTRIC SHAVING OUTFIT

electric razor with vibrator attachment for

an after-shave massage.

The razor is similar in appearance to the

well known safety razor. It is attached to

the vibrator shaft in a moment, and a rotary

eccentric inside the razor handle gives the

blade a vibratory movement which is said

to greatly increase its efficiency. When
through shaving detach the razor handle

from the shaft and put on the vibrator at-

tachment for a facial massage.



THE BRAIN OF AN ELECTRICAL SYSTEM
The electrical system of a great electric

central station system such as that of the

Commonwealth Edison Company of Chi-

cago, for instance, is a veritable giant with

a powerful heart and an intricate network

of nerves. To properly control all the parts

of this colossus and to harmonize them
requires a centralized brain to direct this ner-

vous system, says the Edison Round Table.

Such a brain center is found in the load

dispatcher's office. The illustration shows
the interior of this office with its two-position

a serious wreck, so the necessity for placing

all authority and responsibility for switching

in one man is apparent.

An indispensable aid in the ordering of

this switching is provided on the wall ad-

jacent to the telephone boards in the form
of a large diagram of the transmission sys-

tem. Every 9,000-volt generator and bus,

every bus switch and. line, and every sub-

station bus and line switch is shown in its

proper location on this diagram, and by
means of pegs the position of each switch

THE LOAD DISPATCHER'S OFFICE IS THE BRAIN OF THE SYSTEM

telephone board by which the load dis-

patcher can get into direct communication
with all the stations and sub-stations con-

nected with the company's system. He is

thus in constant touch with every operating

center. At the present time there are about

90 high tension lines carrying current at

9,000 volts and at 20,000 volts from Harri-

son, Fisk, and Quarry Street stations to

nearly 50 sub-stations. There are also a

number of lines connecting certain sub-
stations together for additional security.

In this large network of transmission lines

the closing of a wrong switch may result in

(open or closed) is indicated. All operators

are under strict orders never to close or

open a high voltage line or bus switch with-

out direct orders from the load dispatcher

and to report to him promptly whenever a

line opens automatically. When a switch

has been ordered closed or opened and
report comes back from the operator that

this has been done, a peg is immediately

placed in or withdrawn from that switch

in the diagram. At times of the day when
the load reaches a certain amount the sys-

tem is sectionalized, that is, it is divided

so that part is carried by one set of gen-



POPULAR ELECTRICITY 161

erators and part by another set. This
leaves many switches in the station and in

a number of sub-stations so connected that

the closing of them would tie these sections

together. Such tying together cannot safely

be done unless certain conditions exist and
these conditions can be controlled only in

the generating station. All such switches

are thus danger points and are indicated as

such on the diagram by pegs with conspicu-

ous red tops. The pegs denoting closed

switches have colored tops to indicate what
operating section the line or bus is con-

nected to.

During serious system disturbance author-

ized members of the operating engineer's

office assist the load dispatchers, of whom
there are generally two on duty. During
such disturbances two men take care of

the telephoning, one in each position, an-

other does the plugging on the diagram,

while a fourth records on a small portable

black board such important information as

is called out to him by the men at the

phones, such as load conditions, units dam-
aged or put onto the system and similar in-

formation.

In a system as large as this it is frequently

necessary to disconnect certain parts or

apparatus for construction work, repairs or

cleaning. In order that proper arrange-

ments can be made safely for such work a
system of "load dispatcher permits" was
devised. Foremen or test engineers before

being permitted to start work or tests on
any part of the operating system must first

make application for a permit stating clearly

what it is proposed to do and what apparatus
it will affect and when. Such application

is sent for approval to a person authorized

to assume this responsibility and, if ap-

proved, is forwarded to the load dispatcher.

The latter makes the necessary arrange-

ments so the application can be granted,

unless operating conditions prevent. Such
a system, while it may appear like red tape

to the uninitiated, is absolutely essential

to the safe performance of work on an ex-

tensive high voltage plant.

So much for the load dispatchers' func-

tions with regard to their special duty of

keeping the system "going." There is

another side to their work which adds a
welcome diversion—welcome if it comes
not at an inopportune time. To many
customers the load dispatchers are "the
company," and to others an encyclopedia.

Many humorous calls come in evenings,

more humorous to the load dispatcher than

to the caller, regarding the amount of last

month's bill, the safety of certain wiring

or the delays on certain construction jobs,

and at times information is asked such as

"the amperage of the street lights of Bur-
lington, Iowa." The police and fire de-

partment also report to the load dispatchers

any unsafe condition or damaged circuit

which may come to their attention. In

all of these calls the load dispatchers re-

member that during that conversation they

are "the company". Police and firemen

are thanked, kickers are pacified if at all

possible and information is courteously

given when possible. The load dispatchers

are thus at times the kick receivers, again, the

information bureau, or the trouble dispatch-

ers, but at all times theirs are the guiding

hands on the levers which keep the powerful

giant in leash and subservient to their com-
mand, so that this, one of the greatest of

central station systems in the world, will

function properly and serve the city

and its citizens with an efficiency and
satisfaction of the highest order.

TROLLEY WIRE PICK-UP.

When a trolley wire breaks and lies

squirming on the ground there is consterna-

tion. "Live wire!" everyone shouts and
there is a general scampering from the

vicinity. But the big power plant, perhaps

miles away, cannot be shut down because

of a little frayed end way out on the system,

so the next best thing to do is to tie up the

wire out of danger till the damage can be

repaired. A little device for doing this is

known as the "trolley wire pick-up," which

is shown in the cut. The handle is of wood
so that the lineman or motorman can grasp

the wire without danger of a shock. A
light pull on the cord, a half turn of the

cord around the handle, and the wire is

safely in the grasp of the pick-up. Then
the wire is pulled up by the cord and tied

to a convenient pole or tree.
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EXPERIMENTS WITH HIGH FREQUENCY
CURRENTS.

BY H. L. TRANSTROM.

It is generally conceded that the current

necessary to produce death is 250 milliam-

peres, or one-fourth ampere. This is not

always true, as some are killed by a fraction

of this amount because of the difference of

strength of constitution. Direct current

produces the most certain death, but al-

ternating currents of the commercial fre-

quencies used, are the most painful. The
ease by which alternating current can be
changed from a low voltage to a higher

If a high frequency coil is constructed

with the right proportions, and the condenser,

transformer and spark-gap are adjusted to

be in harmony, it is then possible to pass

sufficient current through the body to light

the 32 candle-power carbon filament lamp
to full candle power, and even burn it

out if desired without the slightest pam
or inconvenience. Another remarkable
thing about it is that only one wire is used,

the body of the person being insulated in

every way. The body acts as a plate of

a condenser with widely separated plates,

the body being one and the earth the other,

the air being the dielectric.

LIGHTING A LAMP THROUGH THE BODY

one, makes it better suited for electrocution

purposes.

Electricians are often heard to remark
that they received a burn or shock from a

circuit carrying several thousand amperes,
the voltage being possibly only 220 to 500
volts. The reason they can withstand the

shock is because of the high resistance of

the body, and a circuit of large carrying

capacity cannot force much more current

through the body than a much smaller one
if their voltage is the same.

Any electrician will tell you that a no
volt 32 candle-power carbon filiament lamp
consumes one ampere of current. The new
tungsten lamp of the same candlepower
consumes only one-third of an ampere, but
is unsuited for high frequency work because
the filament has too much inductance and
is too fragile.

The Tesla coil used for this purpose con
sists of a primary and secondary wound
concentrically. The primary has eight turns

of No. 4 copper wire wound eight inches in

diameter, the adjacent turns being spaced
apart one-fourth inch. The secondary has
forty-three turns of No. 17 gutta-percha

covered wire wound on a wooden cylinder

five inches in diameter and five inches long.

One end of the secondary is grounded to

a water pipe. Only seven plates of the

condenser described in the article in Popu-
lar Electricity, January, 1908, were
used. The voltage on the primary in paral-

lel was 160 volts, the frequency 60 cycles. I

used a variable inductance in series with

the primary to prevent the condenser spark
from flaming, which would stop the oscilla-

tions. Turns Nos. 4 and 7 were the ones
connected to the condenser and gap.



HOW TO DO ELECTROPLATING
BY J. R. WILSON.

PART II.

The first consideration in the plating

process is the source of electric current.

This may be either from a regular plating

dynamo, or a set of battery cells. Of course

if power is available and one can secure a

plating dynamo it would be true economy,

but the amateur may obtain good results

with a battery.

PLATING BATTERIES.

Cells of either double liquid type or single

liquid type may be used for plating. The
best single liquid cell would be a "Smee
cell" or modification of it which consists

merely of two carbon plates with a zinc

plate between them suspended from a

wooden support in a jar containing a mix-

ture of one part sulphuric acid to eight

parts of water. The zincs must be kept

well amalgamated. This cell when in

action gives about 0.5 volt. If using this

cell an addition of two ounces of chromic

acid or bichromate of soda insures good
steady current.

The Bunsen cell is the best type of double

liquid cell to use. This consists of a glass

jar containing a hollow zinc cylinder, slit

on one side to allow free circulation of the

solution. Within the cylinder stands a

porous cup containing a bar of carbon.

This cell is charged by well amalgamating
the zinc cylinder inside and outside, and
placing it in the jar. The porous cup with

the carbon is then set inside the zinc cylinder.

In the outer jar is placed a mixture of one
part sulphuric acid to 10 or 12 parts of

water (mixture should be cool before putting

it in the cell), to cover the zinc or on a

level with the liquid in the porous cup.

The latter is simply nitric acid. Instead

of sulphuric acid for the outer jar, battery

alts can be purchased and added to the

^ater. This avoids necessity of amal-
gamating the zinc, which is a troublesome
job. The Bunsen type cell gives a good
steady pressure of two volts.

The question now arises as to size of cell

or number of cells and arrangement, to get

the required current strength for different

plating solutions. It is known, as stated

farther on, that the various plating solutions

offer different resistances to a current. It

is also a rule that the surface area of the two
elements (positive and negative) in a cell

should each equal or exceed that of the

anodes in the plating solution and the latter

should always equal or slightly exceed the

surface area to be plated. Following this

rule out one will come very close to the

required current for different plating solu-

tions.

If one knows the amperage of his cells,

however, or has the necessary apparatus to

determine it, then the size or type of cell

necessary for a given work is readily known.
It must be stated here that the voltage for

any certain type of cell is constant, regard-

less of the size. It also might be stated

here that a double liquid cell as described

has a 1 5 ampere hour capacity where the jar

measures 9x6x8 inches.

For all plating work a low voltage with

plenty of current is required. This means
that the internal as well as the external

resistance (or resistance through the entire

circuit) must be kept low. Never more than

eight volts is required in any plating.

In most cases a combination of cells must
be used to get the desired voltage and
amperage. By connecting two cells in

parallel, that is carbon to carbon and zinc

to zinc, the effect is that of using one cell

twice as large, for twice as much current is

obtained, though the voltage is the same.

By connecting in series—zinc to carbon

and zinc to carbon, the voltage is doubled

but the current is the same as that of one

cell.

The following diagrams make this clear,

taking a two-volt, four-ampere cell as an

example. In using a combination of cells

use all of one kind.

PLATING DYNAMO.

If a dynamo is used it must be a regular

plating dynamo which differs in several

respects from a lighting or power dynamo.
The latter does not answer the purpose.

A compound wound dynamo is preferable

to a shunt wound. Install it securely on a

foundation well insulated from the ground.

It should be run by belt from a counter-

shaft or in many cases where electric power
is available, a direct connected motor is
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used. These latter outfits can be pur-

chased in one piece called a motor-generator

outfit.

The capacity of a dynamo in volts and
amperes is generally known, for a certain

speed. Therefore if a dynamo is designed

for a certain number of tank- i: is not

<-

ft J \*J-
THRLZ ZILL5 IS" PARALLEL GIVE TWO VOLTS

AND TWELVE AMPERES

TOUR CELLS IN SERIES GIVE EIGHT VOK
AND IOUR AMPERES

FOUR CELLS IS SERIES PARALLEL GHT FOUR
VOLTS AND EIGHT AMPERES

absolutely necessary to have a voltmeter

and ammeter in the circuit. A rheostat

must necessarily be installed at each tank

to properly adjust the current for e

tank according to the amount of work
be plated. It is more satisfactory however
if a voltmeter and ammeter are inserted in

the circuit. Rheostats of current earning
capacity sufficient to handle the current at

each tank must be used.

ELECTRODEPOSITION

Xo two metals deposit under like con-

ditions. Some metals require more current

than others, some require higher volt

than others. But the chief consideration

is not the voltage, but the amperage, because
the quantity of metal that can be deposited

in a good condition depends largely upon
the number of amperes that can get through
the plating solution. The strength (called

density) of all plating solutions diners also

as will be shown later on. Each metal has
its own rate of deposit; for instance with
a current of one ampere about 60 grains of

silver is deposited in one hour on one-tenth

of a square foot >f e while under the

same conditions only 18.16 grains of copper
or 16.9 grains of nickel can be deposited.

This shows that silver deposits more readily

than copper or nickel. The following table

shows the comparative number of amperes

-

Amp. per •,:W
:. :

-

4 4 51 8° I

ESlvei 2-4 14 to 20= B

u ie Copper

.

:-5 4 --:> :

Duplex : ; ; e: . 10-12 4 15-20° B

Gold.. 1 ...

per square foot of plating surface and the

density- or strength of solution required for

different metals.

PLATING TAN]

For largT :l especially in plating

shops, the tanks are constructed of heavy

twe and three-inch timber firmly bolted

and the inside lined with asphaltum. The
preparation of this kind of tank would be

unneresrAry ::: small work. Enameled
iron tanks or kettles glazed earthen

jars or crocks also glass such as those

ised :toi ."rries are all suitable. Do not

attempt to use bare iron.

It is safe to calculate that for each square

foot of plating surface six gallons of plating

ltioo is As most amateurs

will not have a square foot of surface to

plate at any one time much smaller recep-

tacles can be used.

5M\LL ELECTROPLATESG L

The next thing to do is to convey the cur-

rent from the cells or dynamo to the plating

bath. The conduct be large enough
to earn" the maximum current ne

to plate the full load of all the tanks. Re-

sistance must be kept as low as possible.

Consulting the following table the ap-

proximate size of wire may be obtained.
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Number of Ai iperes Diameter of AVire Required

3 .0625 inch

12 .125 "

27 .1875 "

49 .2500 "

The above figures hold for distances

less than 40 feet.

Provide three rods for each tank, two
anode rods and one cathode, or work rod,

the latter lying between and parallel to the

former across the top of the tank. These
rods should be copper or brass and the same
rule holds as with wire— get them large

ARRANGEMENT OF THE ELECTROPLATING
APPARATUS

enough. Connect the two anode rods afone
end by a suitable conductor and then one
of the other ends to the wire conductor from
the positive terminal of the cell or dynamo.
One end of the cathode rod connects with

the conductor from the negative terminal.

Of course where a dynamo is used the

rheostats, etc., must be properly inserted.

The circuit is now complete with the ex-

ception of the anodes, cathodes or work
and the plating solution.

The anodes must be of the same metal

that is to be deposited. These are supplied

in all sizes by dealers in plater's materials.

Suspend them from the anode rods by
copper hooks (made by bending substan-

tial copper wire into S-shape). The area

of anode surface must be equal to or slightly

exceed the surface to be plated and should
extend slightly below the bottom of the

latter. Maintain a distance of three to six

inches between the anodes and cathodes.

The cathode or work to be plated properly

prepared as described in Part I can now be
suspended in the plating solution by copper
wire.

Keep all connections bright and clean.

When they become dull brighten them

up with a piece of emery cloth. See that

all connections are tight, loose connections

give poor results. A few good rod connec-

tions are shown below.

FORMS OF CONNECTORS

To properly make up plating solutions

one must have a book of litmus paper and

a Baume hydrometer. The former is for

testing the solution to find out if it is acid

or alkaline. A strip of it dipped in the solu-

tion will turn red if solution is acid, but

blue if alkaline. The hydrometer, as il-

lustrated, is a graduated glass stem with a

bulb filled with shot. When placed in

liquids it floats and the heavier the liquid

the nearer the surface the bulb will be.

Thus in pure water the bulb will sink to

such a depth that the zero mark will be

level with the water surface. If salts or

anything else is dissolved in the

water, thus increasing the density

of the solution, the bulb rises and

gives a different reading on the

stem. Copper, nickel and silver

are usually the amateur platers'

metals because they as a rule de-

posit more easily and in a better

condition than most other metals.

These metals will be considered

in the order named.

COPPER-PLATING SOLUTIONS.

There are two copper plating

solutions, namely cyanide solution

and duplex or acid solution. Now
it may puzzle the amateur as to

which one he ought to use. Let

it be made plain here that with

iron or steel objects the cyanide

solution must be used; with other

metals it makes no difference which is

used. In fact the duplex solution is easier

to keep in working condition and hence is

used more extensively. The duplex solu-

tion may be used on iron or steel if the
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latter is first plated for five to ten min-
utes in the cyanide solution (until it gets

a good covering of copper), rinsed in clear

water to remove all cyanide and then placed

in the duplex solution.

Taking up the cyanide solution first

weigh out the following:

Carbonate of Copper, 5 oz. )

" Potash 2 oz ' To each Sallonfotasn, i oz. -

Qf water
Cyanide " " 10 oz. J

Dissolve the cyanide of potash in a por-

tion of water and add the carbonate of cop-

per previously dissolved in a portion of the,

water, then add the carbonate of potash,

also previously dissolved; slowly stirring until

thoroughly mixed. Add this to the rest

of the water and stir until completely dis-

solved. The density of this solution should

be between 15 and 20 B. (tested with the

Baum hydrometer). If it is below 15 ,

more salts in the proportion given above
and previously dissolved must be added
until it is correct. If it is too strong

—

above 20 B.—dilute with water.

Instead of using carbonate of potash a

great many platers use a little ammonia,
as this keeps the solution clear.

Now suspend a piece of work from the

work rod in the solution for a test. When the

circuit is closed a smooth, even coat will be

deposited almost immediately if all con-

ditions are correct. The following con-

ditions may occur:

1. No copper is deposited though bubbles

come from the object to be plated. There
is too much cyanide in the solution in this

case and a little carbonate of copper dis-

solved with some cyanide of potash in water

if added to the solution will start the de-

position again.

2. The anodes become covered with a

green coating. This shows that the cyanide

in the solution is being used up. In this

case cyanide of potash (dissolved in water)

added slowly with constant stirring, will

dissolve the green coating and plating will

resume. Be careful not to add too much
cyanide, however, as condition number one
will occur. Just enough to cause the green

coating to disappear is sufficient.

Twenty minutes will give a good coat of

copper. As said before the object can be

left in this bath for only five to ten minutes

to give it a fair coat (called strike) and then

transferred to the duplex solution. Be
sure to get it well covered in the strike or

the duplex will eat it off.

The duplex copper solution is made by
simply dissolving 12 ounces of copper
sulphate crystals to the gallon of water and
then adding a little sulphuric acid. If it

is too acid the deposit will be streaked.

This is remedied by adding some carbonate

of copper or even a little ammonia, though
not enough to change red litmus to blue.

Then test with the hydrometer. This
should stand between 17 and 18 B. If

below 1

7

B., add more copper sulphate.

If higher than 18 dilute with water. When
the solution is correct, immerse a piece of

work and test. This should immediately
give a good deposit, with moderate evolu-

tion of gas at the work. Be sure not to

attempt to plate on iron or steel without

having first "struck" it in the cyanide bath.

As brass is in such close relation to copper

(a mixture of copper and zinc) it may be

added here that a good brass plating solu-

tion is made by using the cyanide of copper

formula and adding carbonate of zinc (5

ounces to each gallon of solution). Of
course brass anodes previously annealed

must then be used in place of copper anodes.

NICKEL PLATING.

There is only one good nickel plating

solution and this is made as follows: Dis-

solve by boiling, 14 to 16 ounces of sulphate

of nickel and ammonia (ask for double salt

of nickel when purchasing) per gallon of

water in a clean stone jar. When it is all

dissolved and cool, test with the hydrometer.

This solution should be worked at 5 to 8° B.

If lower than 5 B. it is too weak and more
salt previously dissolved as above must
be added till correct. If higher than 8° B.

dilute with water. Nickel solution should

always be slightly acid. If, on testing with

litmus, it is 'alkaline add just enough sul-

phuric acid to just turn the litmus red. If

too acid, add a little ammonia. Remember
that all solutions need adjusting now and
then and it is best .to test them a few hours

before use so that if they do require doctor-

ing they will have a few hours to stand be-

fore again using.

On immersing a piece of work in the

bath and the current turned on, a thin white

coat of nickel should be deposited in two or

three minutes with bubbles rising slowly

from the work. If too much bubbling oc-

curs and the work is instantly covered with

a thick white deposit which soon turns to

a dull gray or black, the current is too
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strong and the work is being burned. The
current must be reduced by taking off a

cell, or more work may be placed in the tank.

If no deposit occurs in three minutes, and
yet the work turns dark, the current is too

weak and either the current must be in-

creased or some work taken out of the bath.

A good thick deposit should be obtained in

20 minutes on brass but for iron it requires

from 45 minutes up. If the anodes are

dirty or if the anode surface is too small,

the nickel is not likely to deposit.

Nickel deposits much better if the ar-

ticles are first " struck" in the cyanide cop-

per bath for five minutes, rinsed and then

placed in the nickel bath.

SILVER PLATING SOLUTIONS.

The standard silver solution used by
most platers is chloride of silver dissolved

in cyanide of potash. Purchase the silver

chloride from a dealer in plater's supplies

and make up the solution as follows:

Silver Chloride 2 oz-
Cyanide of Potash 12 oz-
Water 1 gal-

Rub up the silver chloride to a thin paste

with water and having dissolved the cyanide

in the gallon of water add the paste to the

latter. Stir till all is dissolved. It is advan-
tageous to filter this bath before using, and
remember to keep the solution away from
the light as much as possible. Light de-

composes silver salts. This solution should

be anywhere between 14 and 20 B.

The main thing in working a silver bath

is to keep the proper proportions between
the silver, the cyanide and the current.

This can only be accomplished—and this

is true with all plating solutions—after the

operator has had experience with his solu-

tions and can judge- by the appearance of

his work.

If there is not sufficient free cyanide the

anodes become coated more or less with

a dark slimy deposit of silver oxide and the

work instead of receiving a dull white de-

posit assumes a bluish color.

An excess of free cyanide will be shown
when the anodes become white and frosty

while plating, whereas they should become
gray when the current is on; and the de-

posit is soft and spongy which when buffing

later will strip off. Silver chloride rubbed
to a thin paste with water should be added or

the anode surface may be increased. Pre-

caution must be taken, however, to test the

strength with the hydrometer for if it is

too dense (greater than 20 ) no salts should

be added, but water, to lower its density.

The best way to plate with silver is to

first run the work in nickel or copper solu-

tion for 20 minutes to give a good plate and
after rinsing transfer immediately to a

silver "strike" solution for a few seconds

and then to the regular silver solution for

15 minutes or more. The reason for this

is that silver will plate better over copper or

nickel; preferably the latter.

A silver " strike" solution is the same
solution as the regular silver except that

it must be stronger (about 24 B.).

BUFFING.

The article being plated, remove it,

slightly swishing it in the solution first, and
rinse in hot water and place it in a box of

sawdust, covering it up well. The saw-

dust should be of some hard wood and, if

it can be arranged, kept warm to expel the

moisture. Brush the sawdust off with a

soft brush and take to the buffing wheel.

Cotton buffs, made of disks of muslin or

cotton flannel, must be used for buffing

plated articles. The hardest buffs which are

best for nickel buffing are made in sections

stitched or quilted together, while the softer

buffs are stitched only at the centre. Run
the work on the buffs the same as was done

in polishing before plating, using a suitable

buffing compound, which must be applied

to the wheel now and then. For silver use

fine red rouge composition occasionally

dipped in kerosene. For copper and nickel

use white Diamond or Acme. These come
in stick form.

STRIPPING.

Occasionally, and probably quite often

with amateurs, it is desired to replate old

articles. The old plate must first be en-

tirely removed and the surface prepared

as perfectly as with articles that have never

been plated.

Nickel plate is stripped by immersing

the article attached to a stout -wire in a

stoneware jar containing a mixture com-
posed of one pint of water, one pint of strong

nitric acid and four pints of strong sulphuric

acid. Add the sulphuric acid to the water

and when cool add the nitric acid in mak-
ing this mixture. Keep the article in mo-
tion all the time and watch closely, for as

soon as the plate is removed take the article

out and rinse thoroughly. If the plate is

not entirely removed do not replace it in
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the solution before thoroughly drying (the

dip must not become further diluted).

Silver plate may be removed by perform-

ing the above operation only using a cold

mixture of one part strong nitric acid and

ten parts of sulphuric acid. Hot sulphuric

acid to which a few crystals of saltpetre

are added may be substituted for the above.

A few hints are all that is necessary now.

Use only chemically pure salts in plating

solutions.

Always dissolve any salts before adding

them to the bath.

Remember that potassium cyanide is a

deadly poison.

Have a place for all materials and keep

everything in its place. All salts (cyanide,

copper sulphate, etc.) ought to be kept in

wide mouth bottles on shelves.

It is best to make all plating solutions

up hot; salts dissolve more readily in hot

solution.

The temperature of plating solutions

should not fall below 6o° F.

The current for a specified amount of work
to be plated, must not be turned on until

all the work is in the bath or burning will

result. Or if desired an anode may be hung
on the cathode rod on each side of the

work until all the work is in.

Instead of buffing small articles such as

pins, cuff buttons, etc., place them in a

canvas bag with good dry boxwood sawdust

and attaching one end to the wall or any
support shake the bag vigorously. The
articles will become nicely polished. They
can then be rubbed with a chamois and
rouge if desired.

DRILLING TRACK RAILS.

In the construction of electric railway

tracks when the rails have been laid and
bolted together it is necessary to drill holes

through the web of the rail for inserting

the ends of some types of rail bonds. These
bonds are pieces of copper cable or very

heavy copper wire for joining the two abut-

ting rails, in order that the electric current,

after it has passed from the trolley wire

through the car motors to the rail, may
find an easy path around the hundreds of

rail joints and so back to the power plant.

The task of drilling these holes for the

reception of the bond terminals, either in

new track or where old track is being re-

bonded is a very laborious one if performed
by hand, so now electric drills are largely

used for the purpose. They consist of a

motor with one end of the shaft projecting

on which is a chuck to hold the drill. On
the opposite end of the motor is a screw

ELECTRIC RAIL DRILL

feed operated by the hand. A UU" shaped

piece of steel grips the rail on the opposite

side from the drill and also furnishes a

shoulder against which the feed screw

bears. Turning the feed screw forces the

drill through the rail.

A wire cable, hooked over the trolley

wire brings current to the motor, the return

current being through the rails as in a car

motor.

RINGING DOORBELL FROM LIGHTING
CIRCUIT.

How often the question is asked: "How
can I ring my doorbell from the fighting

current instead of from batteries?" If

your lighting current is

^^ alternating, and nine times

out of ten it is, you may
do this very readily. A
small transformer is made
for this purpose, as shown
in the cut. It takes the

ordinary no-volt current

and reduces it to the right

amount to ring the bell.

These transformers take

so little current that they

will not register on a watt-

meter, consequently the ex-

pense for operation is

nothing.
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HOSE BRIDGE.
Street car traffic is often tied up for a

long time during a fire because of the fire

hose stretched over the track. LTp-to-date
railway companies now provide their "trouble

its way. In addition to the regular lighting,

it bears an immense shield decorated with

red, white and blue lamps, a large skeleton

star outlined with electric lights and a huge

double face electric sign reading "United

HOSE BRIDGE

wagons" with emergency hose bridges, and

some fire departments use them. They
are easily put down on the track rails in

a manner shown in the cut and then locked

together. This furnishes a slightly in-

clined path, and the car wheels following

this path pass over the hose without cutting it.

NEW LAKE STEAMER BRILLIANTLY
LIGHTED.

Chief among the novel and interesting

features of the new steel lake steamer

"United States," which recently went into

States." This sign flashes the name of

the vessel first on one side and then on the

other. The crowning feature is an Old
Glory flag erected on the stern. It is con-

structed entirely of metal and is studded
with red, white and blue electric lights

which are arranged with a flasher giving the

effect of a waving flag. To see the Stars

and Stripes waving at night miles out on
the lake will be, to say the least, an unusual

sight. The flag, star, name-sign and shield

are connected with festoons in the three

colors extending from the masts.

LAKE STEAMER ELECTRICALLY DECORATED

commission on Lake Michigan, is its elec-

trical equipment. Residents along the lake

shore will be afforded a marvelous sight this

summer as this new vessel proceeds along

The "United States" is 215 feet in length,

40 feet beam and to the top of the bridge

measures 56 feet. It is equipped with the

latest wireless telegraph apparatus.
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MAKING ELECTRICITY BY GAS ENGINE
POWER.

The gas engine is becoming a very lusty

young competitor of the steam engine and
the latter can no longer be " exclusive

"

as in days gone by, but is obliged to get out

and hustle to maintain its dignified posi-

tion, even with the assistance of its latest

development, the steam turbine. In the

last two or three years there have been

built some very large power plants for

the generation of electricity by gas engine

power, both in this country and abroad,

and where blast furnace gases are available

it has a distinct economic advantage, for

these gases were before a waste product.

One large German gas engine electric

plant is that of the great iron and steel works
in Haspe, and an interesting interior view

is shown on the opposite page. 'There are

five of these monster gas engines, each

driving an alternating current dynamo
having a capacity of 1,100 kilowatts or

nearly 1,500 horsepower.

UNIQUE ELECTRIC TRUCK.

Expense and annoyance of maintaining

friction clutches, reverse and sliding gears,

and counter shaft sprockets and chains on
gasolene trucks are well known. On the

other hand the electric truck has a limited

range of action owing to the necessity of re-

charging the storage batteries, and the latter

also represent a large dead weight. A com-
bination of the two therefore suggested itself,

eliminating these disadvantages. The illus-

tration shows a unique " gaso-electric

"

truck embodying such a combination.

On this truck there is a four-cylinder gaso-

lene engine which drives a dynamo. This
dynamo in turn generates electric current

for the motors which operate the truck.

This does away with the storage battery; it

gives the advantages of electric control with

practically no mechanical complications, and
at the same time provides for an unlimited

range of travel. The motors are located

within the wheels themselves and apply the

power directly to the rims of the wheels.

This is done by mounting each motor rigidly

on the end of the truck axle and extending

the motor shaft in each direction out to the

wheel rim. Here pinions on the motor shaft

engage cogs on the wheel rim, and as the

motor shaft turns, it exerts a "couple action";

that is, pushes the wheel forward at the top

and pulls backward at the bottom.

The truck shown will carry a load of five

tons and at the same time draw a trailer

with another five ton load.

ELECTRIC SCALES

The customs authorities are trying out a

plan to prevent fraudulent weighing of

merchandise on the piers, by means of elec-

trical scales. The new system involves the

installation of electric dials in the custom
house which will be connected with the

weighing machines on the docks by
wires.

ELECTRIC TRUCK WITH MOTORS IN THE WHEELS



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

interests 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.

SPARK COIL CONSTRUCTION AND OPERATION
BY V. H. LAUGHTER.

PART III.

ASSEMBLING AND MOUNTING.
One of the double sections" is now taken

from the linseed oil and laid flat on its face

on a table or smooth surface. Directly on
top of this section are placed four sheets of

the filter paper. The filter paper should

be placed so that it fits neatly over the sur-

face of the wound section. It is pressed

down with a moderately warm smoothing
iron.

The next double section is placed on top

of the first and the exposed end terminals

of the two double sections connected to-

gether by twisting and adding a drop of

solder. The total number of double sec-

tions are assembled in this manner. How-
ever, care should be used in assembling

the sections to connect them so that the

current will flow continuously in one di-

FIG. 9. MANNER OF CONNECTING DOUBLE
SECTIONS

rection around the completed coil. In Fig.

9 is shown the plan to be followed out in

assembling. (A), (B) and (C) represent

the respective double sections and (D) the

core.

When all of the sections have been as-

sembled the insulating tube should be run
through the center. The sections are now
run up the tube until the ends of the two end
sections are at equal distances from the

ends of the insulating tube. The primary
winding and core are run through the center

of the insulating tube. This completes the

work on the core, primary and secondary.

The next work in view is to mount these

parts in a suitable case.

THE CASE.

In the Ruhmkorff type of coil the primary
and secondary windings are mounted on
top of a base with vibrator and binding

posts, the base underneath containing the

condenser. This type of mounting gives

a very finished and near appearance to the

coil but it requires delicate handling in

building, and places the parts where they

are liable to get damaged. For general all-

around use in the amateur's laboratory,

the coil should be so built that the delicate

parts will not be exposed, and stand an

ordinary amount of rough usage. This can^

be best accomplished by mounting the parts,

with the exception of the vibrator, in a

suitable case. In fact this method is now
generally employed in all the most efficient

types of spark coils.

The case for the size coil given here should

measure frVe inches in width, five inches

in depth, and ten inches long. This will

allow one-half inch space between the

secondary and the sides. The base on
which the case is mounted should measure

14 inches long by six inches wide. Around
this base is built up a second small case

which should be about one and one-half

inches deep. In this bottom case the con-

denser is mounted, although this should not

be done until the coil has been put into

actual use and the exact amount of con-

denser capacity to use actually determined.

In Fig. 10 are shown the four sides of

the coil case and the plan which should

be followed out in grooving. Although it

is not absolutely essential that the corners

should be grooved, this will make the case

more rigid and give it a workman-like ap-

pearance. The dimensions as shown in

Fig. 10 are for the inside measurements, as

any thickness of board from one-fourth

inch to one-half inch can be used for the
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building up. Therefore for building up
the case will be needed: Two boards (C) (C)

measuring five inches wide and 10 inches

long, the end pieces (A) (B) measuring

five inches by five inches, and the base (D)
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FIG. IO. MANNER OF ASSEMBLING CASE

measuring six inches wide by 14 inches

long. The ends (A) and (B) however should

be drilled with the holes one and one-eighth

inch in diameter as shown in Fig. 11; the

hole in (A) being drilled all the way through

and in (B) countersunk to a distance of

half the entire thickness, i. e., if the piece

s

END PIECE DIMENSIONS

(B) is one-half inch thick the hole should
be countersunk one-fourth inch deep.

Around the baseboard is built up a second
containing case one and one-half inches

deep for the condenser.

The parts of the case are now all assem-
bled, preferably by screwing down with

small screws, leaving out however the end
piece (A). As shown in Fig. 10 the end
(A) should rest, when assembled, three

inches from the end of the base (D).

The next operation is to mount the core,

primary, and secondary, in the case. Place
the whole in the case and let the core end
rest in the one and one-eighth-inch counter-

sunk hole in (B) and bring the piece (A) in

position so that the core protrudes one-
fourth to three-eighths inch through the

hole.

Screw (A) up tightly, which will leave the

complete parts supported in the case by

the ends of the core. Before this mounting
operation, however, two holes should be

drilled in the base (D), directly under the

primary terminals, and the primary termi-

nals led through into the bottom case. To
the secondary terminals are next connected

and soldered two short leads of No. 22

single silk covered copper wire. This is

done in order to prevent handling of the

delicate secondary wires.

About four pounds of paraffine and
beeswax in the proportions of half and half

are now placed in the boiling can. When
the solution has reached the boiling state,

hold the secondary leads straight up from
the center of the secondary and pour the

boiling mixture into the case. Pour quickly

and evenly as possible. It is evident that

the corners of the case should fit tightly,

or otherwise the boiling mixture will run

out. The mounted primary and secondary

is now set aside until the solution "sets,"

and in the meantime work will be taken up
on the vibrator.

THE VIBRATOR.

In Part I we learned that the purpose of

the vibrator was to "make and break"
the current flowing through the primary

winding and thereby induce a current of

several thousand volts in the secondary turns.

The efficiency of the vibrator plays a very

important part in relation to the spark

length. No matter how well the coil is

constructed, if the vibrator is of poor design

the spark will fall far below the calculated

length.

In a vibrator it is essential that at each

"make," or closing of the circuit sufficient

time must be allowed for the current to

flow around the primary winding and fully

saturate the core with magnetism, and when
this point is reached make a sudden break.

Unless this cycle is accomplished properly,

the spark will be weak and stringy, owing
to the fact that sufficient time is not allowed

at the "make," for the core to become
energized, and the "break" is of such dura-

tion that magnetic effects will leak or be-

come dampened. To overcome these diffi-

culties a vibrator of the following type

should be used.

The complete vibrator mounted on the

base is shown in Fig. 12. (M) represents

the end of the core projecting through the

end of the coil case. The vibrator proper

comprises the soft iron disk (K), the regu-

lating screw (L), the spring brass strips
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(J) and (I), the brass base (D), the brass

pieces (E) and (F), the screws (N) and (O),

the metal supporting post (B) and thumb

FIG. 12. THE VIBRATOR COMPLETE

screw (C) with platinum contact (H) in

the end.

To begin the construction first get a brass

block made up according to Fig. 13. This

is the block as shown at (D) Fig. 12. Two
one-eighth inch holes (O, O) are drilled

through the block three-eighths inch from
each end. A third hole three-sixteenths

inch in diameter is drilled through the top

for the insertion of the screw (N). (See

Fig. 12). The two brass blocks (E) and
(F) (Fig. 12) are next made up. (E)

should measure one-eighth inch thick, one-

fourth inch high and one and one-fourth

inches long. (F) has the same dimensions
with the exception it has a thickness of three-

sixteenths inch. Holes are drilled through
blocks (E) and (F) three-eighths inch from
each end so that a screw can be run through
and will engage the threads at (O) in the

block (D).

The spring brass strips (J) and (I) are

now prepared. (J) should measure three

inches high, one inch wide and 1-32 inch

thick. The top is rounded off as shown
in Fig. 14. Holes one-eighth inch in di-

ameter (O, O) are drilled through, three-

sixteenths inch from the bottom and one-

fourth inch from the edges. The hole (P') is

drilled through the center three sixteenths

inch from the top, and (P2
) is seven-eighths

inch from the top. The hole (W) is one-

half inch from the top. Each of these

holes should be one-eighth inch in diameter

although this is not essential, as the size

can be made- to conform with screws on
hand.

The spring (I) measures 2} inches in

length by one inch wide and about 1-64

FIG. 13. VIBRATOR SUPPORT

inch thick. This spring is drilled with

holes at the bottom the same as the spring

(J) and a 1-16 inch hole is drilled at (G)

(Fig. 12) and a one-eighth inch hole at (L).

At (G) a small platinum button is fixed.

This button should measure one-eighth inch

in diameter by one-sixteenth inch thick, and
as it usually has a small projecting tip, it

will only be necessary to insert this tip in

the hole and head down. The soft iron

disk (K) should measure one inch in diameter

by one-fourth inch thick, drilled and threaded

as shown in Fig. 12. The brass standard

at (B) need not be of the same style as

FIG. 14. SPRING BRASS STRIP

shown but it is obvious that it should be

threaded for insertion of thumb screw (C)

at the indicated height, and be made quite

heavy to lessen the vibration.

The thumb screw (C) can be of any
convenient length or size with a hole for

the insertion of a bit of No. 16 platinum
wire in the end.

In assembling, first the brass block (D)
is screwed down to the base by means of
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the screw (N). The soft iron disk is

screwed to the top of the spring brass strip

(J), and the strip (I) loosely screwed to (J)
by means of the screw (L).

These parts are now mounted on the

brass block (D) by means of the blocks (E)
and (F) and the screw (O). The standard
(B) and screw (C) are mounted so that the

platinum tip at (H) will rest directly in

the center of the button (G).

This completes work on the vibrator and
the cycle of operation is as follows: The
primary circuit is completed through the

points at (G) and (H) which allows the cur-

rent to circulate through the primary wind-
ing and energize the core. The core now
attracts the disk (K). The disk in its for-

ward move pulls the head of the screw (L)
against the spring (I) and quickly breaks
the contacts (G) and (H). The current
now ceases to flow and the magnetic pull

dies down. This allows the disk to fly back,
which again closes the circuit at (G) and
(H). The disk, however, in its backward
move goes back a considerable distance,

as the screw (L) works loosely through
the hole drilled in (I), and during this back-
ward swing the circuit is closed at (G) and
(H), this gives the long "make." The
head of the screw (L) in its forward move-
ment is brought against the spring (I)

which gives a sharp and quick " break" at

the contacts. Thus, this vibrator fulfills

the conditions of a long "make" and
quick "break."

The cover of the coil case is made with
two binding posts to which the secondary
terminals are connected.

Binding posts are also mounted on the

base near the vibrator to which the primary
terminals are connected.

In Fig. 15 is shown the complete coil,

partly in cross-section. For connections
refer to the wiring diagram of a spark coil

as shown in Fig. 1, in Part I of this series.

ADJUSTMENT.
Considering that the coil has been built

up as shown, the final adjusting will be
taken up. First see that all connections
are properly made and connect 10 dry cells

in series with the primary binding post and
a common telegraph key. Connect the con-
densers across the vibrator contacts, having
all the capacity thrown in the circuit. Press
the key and turn the screw (C) up until the

point tips the contact on the brass spring.

This will close the circuit and start the

cycle of vibration. To begin with, have
the secondary terminals separated about one
inch and gradually draw apart as the ad-
justment is continued. Vary the tension of

the screw (L), the thumb screw (C) and
the condenser capacity until the maximum
spark length is the result. This will re-

fig. 15. ARRANGEMENT OF PARTS OF
SPARK COIL

quire time and care, but each adjustment
will become easier as we will have our
previously learned points to draw from.

Considering that right adjustment of the

vibrator is made, and the proper amount of

condenser capacity has been thrown in the

circuit, the spark will jump a full three to

four inches across the gap. The complete

parts necessary will not cost over $12.00

when completed.

(To be continued.)

SENSITIVE DETECTOR.
The advantage of this bare point de-

tector is that the platinum point does not

turn as it enters the liquid, as in most de-

tectors of this type, but moves in a vertical

direction, and so can easily be adjusted

with more accuracy.

A telegraph key is mounted on a wood
base. The switch and knob are removed.

Spring

Platinum

\Xrood Base

SENSITIVE DETECTOR

A screw is inserted in the end of the key,

to which is fastened the platinum point,

which consists of a piece of wollaston wire
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o.oooi inch in diameter. When (T) is

turned the platinum point is raised or

lowered. The tension on the spring is

regulated by turning (T'j- The receptacle

for the liquid is made by breaking off the

top of the bulb of a miniature lamp. Con-
nect both terminals of the lamp together.

BEXTAAIIX RONSLIN.

WIRELESS SET FOR AIRSHIPS
BY WALDON EAWCETT

The officers of the Signal Corps of the

United States Army are pluming themselves

on an achievement which gives evidence

that in one important branch of prepared-

ness for war they are in advance of the mili-

tary authorities of all other nations. This

latest proof of Yankee progressiveness in

discovering new means of military communi-

cation is found in the invention of a wireless

telegraph set for use with aerial craft of

with these portable aerial observatories.

From the standpoint of the layman there ap-

peared to be few if any obstacles to a com-
bination of the functions of these new factors

in warfare, but when electricians and aero-

nauts took up the question they faced several

rather perplexing problems.

In the first place it was essential that the

entire wireless equipment to be carried aloft

be of minimum weight, for the canTing

Copyright tsos by Walflon ¥

WIRELESS SET FOR .AIRSHIPS

various kinds and particularly with dirigible

balloons which bid fair to play an important

part in the fighting campaigns of the future.

From the moment that it was proven that

balloons and other aerial craft would be of

practical use in warfare under Twentieth

Century conditions it was realized that the

value of such adjuncts would be tremendous-

ly increased if means could be found for

utilizing wireless telegraphy in conjunction

capacity of the average dirigible or other

balloon is limited. Secondly it was con-

sidered imperative that the telegraphic ap-

paratus be provided with protectors that

would preclude the possibility of a spark from

the apparatus igniting the explosive gas

which, through accident or design, might

escape from the bag of the balloon. Some
electricians who have studied the subject

contend that with the air currents created
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by a balloon traveling at fourteen miles or

more per hour and the character of the spark

emitted there would be little danger unless

a gas leak should, perchance, occur directly

above the telegraphic installation, but Uncle

Sam's sky pilots have not been willing to

take any chances in the matter. Finally,

the disposition of the receiving wires and
the equivalent of ground wires presented

some problems.

When the electrical experts of the United

States Signal Corps decided to attempt to

Copyright /909 by Waldon Fawcett.

SHOWING SMALL SIZE OF AIRSHIP APPARATUS

devise a wireless set that would meet these

varied requirements the task was given

over to Electrical Assistant H. B. De Groot
and his helpers in the Signal Corps shops
at Washington, D. C. The primary speci-

fication was that the entire outfit should
not weigh more than seventy-five pounds and
this has been met, the actual weight of the

recently completed set being within the

limit by a margin of nearly five pounds.
In the experimental set just perfected the

Signal Corps electricians have also been
successful in completely covering the spark
gap so as to exclude gas, and in similarly

protecting the interrupter contact.

This pioneer balloon wireless set occupies

a novel frame, specially constructed of

selected white pine and which is 15 inches

high, 17 inches wide and 30 inches long.

When in service this platform carrying the

telegraphic equipment will rest across the

keel or skeleton framework of the dirigible

balloon, supported upon the two upper

horizontal rods of the keel. If need be the

entire outfit can be covered with a tarpaulin

as a protection from the weather.

The battery is an ordinary eight-volt

sparking battery such as is used in auto-

mobiles. It weighs only 22 pounds, and
what a saving in weight is here accomplished

will be the better appreciated when it is

explained that the regular standard battery

of the same voltage which forms a part of

the regulation "field wireless set" of the

Signal Corps weighs 50 pounds. Of course

this economy of more than 100 per cent in

weight entails some sacrifice of the life of

the battery, the aerial equipment having

40 ampere hours' capacity as against 60

ampere hours' capacity in the case of the

field set.

The aerial of this new outfit is a special

construction and thoroughly unique. It

consists of three wires, each 150 feet in

length, suspended from a cross arm attached

beneath the keel or car of the balloon so

that instead of the sound waves being caught

above the station, as in all earthly installa-

tions, they will be caught below the station.

In lieu of a ground wire the wire network
which holds together the keel or framework
of the dirigible balloon is to be used. If it

be desired to use this new set in connection

with a spherical balloon carrying a basket

it will be necessary to wrap around the

basket some wire netting or other similar

medium to serve as a "ground."

The features of the equipment just de-

scribed are especially significant because,

aside from proof of elimination of the danger

of explosions, the main points to be demon-
strated by the forthcoming tests of this new
wireless set will concern the success of work-

ing two aerials—that is the practicability of

working between two capacities at high

altitudes. The Signal Corps experts them-

selves have no misgivings on this latter

score because for some time past they have

been using practically the same expedient

in their field work, with entire success. In

the field work there is regularly employed
an aerial 60 feet above ground and a counter-

poise six feet above the ground and the re-

sults have been more satisfactory than

when the earth itself was utilized.

The protective appliances of the new set

are also of interest as absolute novelties.

The cover provided fdr the interrupter con-

tact is a wooden case with felt gaskets at

the joints or wherever it comes in contact
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with the surrounding fittings. There is a

small opening in one side of the case, with

mica window, which gives the operator a

view of the contact and enables him to ad-

just it without opening the case. The
spark gap is enclosed in a glass cylinder

with hard rubber ends. The glass is re-

movable when it is necessary to make re-

pairs. The only place where a spark may
occur which, under the present construction

of the set, is left unguarded, is at the key

contact. This is considered in no sense a

danger point as the spark is almost entirely

eliminated, but ultimately it may be decided

to make assurance doubly sure by placing

a hood over the key.

HOW TO MAKE A POTENTIOMETER.
BY PAUL N. HAIGH.

A potentiometer and a rheostat accomplish

the same results but by different means.

The potentiometer changes the applied

potential or voltage while the rheostat re-

duces the current by adding resistance to

*.

Three of these binding posts should be

fastened close to one end exactly one inch

apart. In line with these and at a distance

of 1 2 inches fasten three more similar to the

first three. After this has been done connect

posts (4) and (5) and (2) and (3) together

with a piece of copper wire sunk in the under
side of the base as shown in the diagram.

Three pieces of 32 or 34 B. & S. gauge
bare German silver wire must be fastened

between the six binding posts and drawn
very tightly.'

Two of the remaining binding posts (9)

and (10) should be placed at a point half

way between the two sets of posts at each

end. One of these is connected beneath

the base through the choking coil (x) to

the detector, while the other is joined to

the flexible lead (L) by which contact can
be made at any point on the three resistance

wires.

Two binding posts (7) and (8) should

be placed opposite (9) and (10). These
must be connected as shown, (7) joined

Dry Gel I

0-
$ No 32. G-.S. Wires in Series

© ©r-CT.-^jP
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CONSTRUCTION OF A POTENTIOMETER

the circuit. The potentiometer is used

widely in wireless in connection with an
electrolytic detector or other detector em-
ploying a local battery, it being so delicate

that a very fine adjustment of current can be
obtained. A potentiometer suitable for wire-

less purposes may be constructed as fol-

lows:

Obtain a base of any suitable wood about

16J by 5^ inches over all, with a one-inch

bevel which greatly improves its appear-

ance. It will also be necessary to obtain

ten large binding posts of any form.

to (1), and (8) to (6); (8) is also connected

through the choking coil (X7
) to the detector.

The two choking coils (X) and (X7
) are

made by winding three layers of No. 22

or 24 B. & S. single silk covered copper
wire upon a piece of iron wire three inches

long and one-eighth inch in diameter.

These should be mounted in small groves

on the under side of the base. The detector

may be mounted upon the same base.

In order to operate the potentiometer it

is only necessary to move the slider along

the wire until the signals are the clearest.
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WIRELESS QUERIES
ANSWERED BY V. H. LAUGHTER

Receiving and Sending Radius.

Questions.—(A) What will be the receiving radius

of my wireless which is of the following equipment:
Aerial center 44 feet in height, made of four No. 14
copper wires strung one foot apart and thirty feet

long; auto-coherer and electrolytic detectors; tun-

ing coil and potentiometer, and a pair of 1,000

ohm telephone receivers; also a variable condenser?
(B) What will be the sending radius with same
aerial, two-inch spark coil, variable condenser,

zinc spark gap and inductance ? (C) I wish to run
my induction coil by direct current from the elec-

tric light mains. How can I do this? (D) Will

a slight continuous vibration of the table on which
the complete set rests affect its efficiency?—L. S.,

Delta, Colo.

Answers.—(A) From 100 to 500 miles.

You have got an ideal equipment for ex-

perimental work.

LAMPS IN SERIES

(B) From 5 to 15 miles.

(C) Insert 16 c. p. lamps in series with

primary terminals of coil and light mains
and key as shown in the diagram.

(D) The table on which the instruments

are placed should be free from vibration.

The vibration would have no effect on the

sending efficiency, but the receiving instru-

ments wrould be constantly out of adjust-

ment and you would no doubt have con-

siderable trouble in this respect.

Leyden Jars.

Questions.—(A) Would a square jar, with round
corners, and a thickness of \ inch, do for a Leyden
jar? (B) How could I run a 2-inch coil on 220
volts? (C) How long a spark could I get from a
coil with a nine-inch primary, wound with two
layers of No. 16 magnet wire and a secondary of
five pounds of No. 32 wire, wound in sections?

—

K. W. W., Fort Scott, Kans.

Answers.—(A) Yes.

(B) See answer to L. S., only use three

lamps in series.

(C) Possibly two or three inches. By
referring to the article, now running, on
sparks coils you can find valuable directions

on the exact method of constructing vari-

ous sizes of spark coils.

Potentiometer and Aerial Elevation.

Questions.—(A) Will you explain the potentio-

meter as used in wireless work? (B) For experi-

mental purposes in using a kite aerial for wireless

work does it make any difference in the efficiency

if the wire connecting the kite to the detector is

large or small? (C) What is an inductance coil?

— J. C, Troy, Kans.

Answers.—(A) A potentiometer is simply

a regulating rheostat used to control the

battery current that operates the detector.

See article in this issue by Mr. Haigh on
"How to Make a Potentiometer."

(B) The larger the wire, the more sur-

face offered and the receiving efficiency

would be slightly increased.

(C) An inductance coil is simply wire

wound in the form of a coil. When placed

in an alternating current circuit, it presents

an impedance to the flow of the current

owing to the inductive effect of the neigh-

boring turns upon each other which creates

a sort of "back pressure" which counteracts

the impressed voltage.

Condenser; Coherer.

Questions.—(A) How is a condenser connected
in series with the spark coil for wireless use? (B)

Could a dynamo of 500 watts be used and connected
with a two-mile wireless set ? (C) How could a

magnet be made for working in connection with a

coherer?—E. J. B., San Francisco, Cal.

Answers.—(A) Diagram of the com-
plete circuit is given herewith, in which
(A) represents the induction coil or trans-

SPARK GAP BRIDGED BY CONDENSER

former, (B) the condenser, (C) the spark

gap and (D) the helix.

(B) It would only be of use to supply

current to the coil.

(C) We fail to get the exact meaning of

your question. A de-coherer, if this is

what you have in mind, is shown in Fig. 2,

in the answer to H. H. L., Tacoma, Wash-
ington, in the June issue.
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tuning Coil and Potentiometer.

Questions.—(A) Can I wind my tuning coil so

as to have the turns a distance apart, or can I

wind them close together? (B) Please give me
a description of a good contact for the above
coil? (C) Which is the best, zinc or brass spark
gap? (D) What is a potentiometer used for?

—

E. L. D., Xew Castle, Pa.

Answers.—(A) The turns can be wound
close together if there is enamel on the wire

to provide insulation.

(B) A very good contact can be made
by bending a brass spring to an inverted

"V" shape, and mounting the spring on a

brass rod in such a manner that it will slide

up and down. The enamel is now scraped

off the wire in a width of one-fourth inch

all the way down the frame. The brass rod

is now screwed on the frame so that the

sliding contact will make connection with

the turns when run up and down.

(C) For general use, zinc is conceded
to be the best.

(D) To regulate the batten' current which
flows through the detector.

Condenser Plate Connections.

Question.—In the article on '"Spark Coil Con-
struction and Operation" it says that thin brass

strips are folded over the exposed portion of the

foil strip. Are all the foil strips treated in this way ?

Or, if not, how are the connections between the

plates made?— J. A. D., Winnipeg, Man.

Answer.—As explained in the article the

foil strips protrude one inch out from the

edge of the bond paper. This will allow-

all the alternate strips to be connected

together. Each condenser or bank should

be built up and the brass strip folded over

and screwed down as explained. It is only

necessary to use the brass strips on each

bank.

Hot Wire Ammeter.
Questions.—(A) What good is a hot wire ammeter

in a wireless telegraph transmitter? (B) Please
give dimensions and diagram for a transmitting
helix and size and kind of wire used. (C) Why
is it that when you put a 50 or 75 candle-power
lamp in series with the no lighting current you
get more current than with a 16 or smaller candle-
power lamp? (D) Does more than one tuning
coil help in receiving messages?—S. B., Seattle,

Wash.

Answers.—(A) The hot wire ammeter is

used to indicate when the set is radiating

the maximum amount of energy. By con-

necting the hot wire ammeter in series with

the aerial and pressing the key of the sending
circuit an oscillating current is sent surg-

ing up the aerial which heats the thin wire

of the meter, thereby causing it to expand
and move the indicating needle. It is

evident that increasing or decreasing the

current surging through the aerial will

cause a like change of the indicating needle.

(B) We refer you to answers in the May
issue.

(C) The larger lamp has a more conduct-

ive filament and will allow more current to

flow through.

(D) Xo.

Detector.

Quesiions.—(A) Must both contacts in an electro-

lytic detector be platinum or may one be brass,

copper, etc., and the other platinum? (B) What
size platinum wire should be used? (C) Would
the insulation of my coil be the same if immersed
in linseed oil instead of boiling out in paraffine?

—E. F., Chicago. 111.

Answers.—(A) Both contacts are usually

of platinum, although other contacts are

sometimes used. The contact or point,

which is connected to the aerial, should al-

ways be a fine platinum or Wollaston wire.

The objections to using other two kinds

of metals is that the acid will soon eat the

contact away, owing to the electrolytic action.

(B) Wire .004 inch in diameter is usually

employed.

(D) Yes. The spark coil you describe in

your letter will give a two and one-half to

three-inch spark.

Interrupter Trouble.

Question.—I have been trying the electrolytic

interrupter, made per directions in the December
issue, but am troubled by the platinum tip heating

to redness and then when the current is shut off,

the glass cracks and lets the mercury drop to

the bottom of the vessel. Current used is no
volt d. c. about five amperes. How can such an
interrupter be made to use on this current wich
will avoid the difficulties encountered?—H. J. H.,

Mattoon. 111.

Answer.—The trouble you refer to is a very

common occurrence with a home-made
electrolytic interrupter. In spite of the ap-

parent simplicity the electrolytic interrup-

ter is hard to construct, that is, for efficiency

and results. For the usual type the heating

effects are avoided by placing a coiled

tube in the jar and circulating water

through the tube. A second point for trouble

might be in the platinum point. In case the

platinum point is too small, the heating

effects are great. We would suggest that

you make several points and use the one
which gives the best results.



ELECTRICAL MEN OF THE TIMES
OTTO M. RAU

There is a particular type of man indis-

pensable to the installation and operation

of the electrical equipment of any large

railway or light plant; a man who not only

is thoroughly conversant with electrical

and mechanical theory but who is also of a

practical turn of mind, resourceful and
ready with a cure for every ill to which the

equipment is subject; full of ideas, which
result in economies here and there in the

intricate system which he has at all times

within his perspective. Such a type of

man is Otto Martin

Rau, who holds the

responsible position
of chief electrician of

the Milwaukee (Wis.)

Electric Railway and
Light Company. To
use an expression
so common in these

days, he is a man
"who can do things."

Mr. Rau is not a

college graduate, but

he knows the theoret-

ical side of electricity

and mechanics just

the same. He supple-

mented his public
school education by a

laboratory course
with the Daft Electric

Light Company, grad-

uating from the en-

gineering department of that concern well

founded in the principles of the work he

was to undertake. During 1887 to 1889
he did some experimental work on the

third-rail electric traction system of the

New York elevated railway. After that he
helped put in electric railway systems for

St. Clair, Pittsburg, Los Angeles and other

cities, all the time gaining more knowledge
of electric railroading, which he realized

was going to become one of the most im-
portant branches of the whole electrical

industry.

But electric railways and lighting interests

are often associated, so he prepared himself

in the latter branch by joining the forces

of the Edison General Electric Company,

as it was then called, as designing engineer

in the lighting department, working on
searchlights, arc light dynamos and lamps
and distributing systems. Here he laid

out the electrical distribution systems of

Cincinnati and Milwaukee, becoming resi-

dent engineer on the latter work until it

was completed. He then accepted the

position of chief electrician of the Mil-

waukee company, in which capacity all

construction work in the electrical depart-

ment is under his supervision, the more
important work having

been the construction

of the electrical equip-

ment for the Oneida
Street power plant,
the Commerce Street

power plant, includ-

ing the underground
distributing system at

13,200 volts and sub-

stations, and the elec-

trical work in con-

nection with the Pub-
lic Service Building

of the company.
Outside of his work

in connection with

the Milwaukee system,

Mr. Rau finds time

to act as consulting

engineer, and the most
notable of his achieve-

ments along this line

have been the supervision of the electrical

installation of a hydro-electric plant for the

Wisconsin Traction, Light, Heat and Power
Company, and of the power plant and sub-

stations for the Union Electric Light and
Power Company of St. Louis, both im-

portant engineering undertakings. He
is now engaged on the installation work
connected with a tower transmission line

which will bring current at 66,000 volts

pressure from the new power plant at

the famous Dells of the Wisconsin River

to Milwaukee, a distance of over 100

miles.

Mr. Rau is a member of the American
Institute of Electrical Enginers and of the

Northwestern Electrical Association.
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HOUSEHOLD
SOMETHING NEW IN DECORATIONS

When it comes to decorative lighting fix-

tures electricity is far and away the most
adaptable form of illumination. It not

only lends itself readily to all forms of

electroliers where gas could be used, but

in addition opens up a new field for those of

artistic bent who would design creations

duced herewith, showing some very unique

designs which have been worked out for

the utilization of miniature electric lamps
in a variety of pleasing ways.

View No. i represents a small electric

fountain set in a basket of artificial plants

and flowers. The flowers are represented

ELECTRIC FOUNTAIN CENTER PIECE

of a more elaborate sort embodying floral

designs and the like. To give an idea to

the hostess who wishes to have her decora-

tions "a little different" from those com-
monly used, a few photographs are repro-

by small electric bulbs all connected to

one circuit. By screwing the attachment
plug into the lamp socket and turning on the

current the fountain commences to play

immediately and the lamps light up. View
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No. 2 represents a similar fern effect, the

fountain being replaced by a water effect

representing a pretty fern dell. Another

similar design is shown in view No. 3.

Some new metal designs are illustrated

in Nos. 4 and 5. One is an oak ceiling

fixture with acorn shaped bulbs, another

represents a cala lily and the third a double

branch poppy. These last designs are

made :n copper with verdigris or other

finish and are supplied by the maker in a

form suitable for wall brackets if desired.

A wide range of floral designs are also

available, outside of the ones illustrated.

ELECTRIC LIGHT AND HEALTH.
BY NOBLE M. EBERHART, M. D.

With the greatly increased use of the

electric light in the homes and offices, comes
the thought of its possible effect on the

which represents the lowest number of

vibrations, up to the violet, which is pro-

duced by the highest number which the

human eye perceives as light or color. The
red rays have been shown to influence the

body principally through the effects of the

heat produced, but the violet rays possess

chemical properties and cause changes to

take place in the skin and tissues. With
them, skin diseases, and even malignant

growths have been cured. From a cosmetic

standpoint, the complexion of individuals

exposed to these rays is greatly improved,

and since the higher the candle power, the

more of the beneficial rays given off, the super-

iority of the incandescent light is evident.

Another point of even greater importance

is that gas consumes great quantities of the

oxygen in the air, and thereby lessens the

value of the air to the occupants of a room.

ELECTRICAL DECORATIVE DESIGNS

health of the community and a comparison
between the electric light and gas in this

respect. That the incandescent light is

immeasureably superior to gas when thus

compared, there can be but little doubt.

White light embraces all of the colors

making up the spectrum, from the red,

This has long been recognized by surgeons

who object to the administration of chloro-

form in a gas-lit room because of this great

destruction of oxygen and the increased

danger to the patient.

The value of oxygen is too well known
at the present time to cause anyone to un-
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necessarily sacrifice any of this life-giving

element, so that electricity not only furnishes

a light that is more brilliant and more con-

venient than gas, but one that is of far

greater benefit to the health of the com-
munity.

There is another menace to life and
health in the use of gas which does not

enter into the use of the electric light. This
is the effect of its inhalation; or gas-poison-

ing. This may result from several different

causes, such as small leaks from defective

connections; intentional inhalation with

suicidal intent; accidental blowing out of

the gas, and finally, its going out when
turned low, from variation in pressure.

Intentional or accidental destruction of

life is impossible with the electric light,

but scarcely a day passes that we do not

read of a case of asphyxiation by gas. Death
by this means is so easy and painless that

it seems to be a constant temptation to those

with suicidal intent. This is certainly an
important and vital reason for preferring

the electric light.

The effects upon the system of the respira-

tion of small quantities of gas are not so

easily estimated, but that they must ma-
terially interfere with various bodily func-

tions and gradually undermine the resistance

of the system to other diseases or poisons

will be readily inferred.

BREAKFAST-GETTING SIMPLIFIED.
It has been said that positively the last

word in the construction of a combination

cooking appliance for table use is embodied

ELECTRIC STOVE AND TOASTING GRID

in the electric toaster and stove here shown.
However that may be, it is certain that the

device has many features which make it

appreciated in any household, where it will

find innumerable uses. It may be employed
in any part of the house where there is a

lamp socket, and its manifold accomplish-

ments are available at the turn of a switch.

In the first place there is the little flat-top

stove measuring seven by eleven inches, and
weighing five pounds. This has an electric

heating element underneath the top and is

TOASTTNG GRID IN USE

set in operation by simply "plugging in"

from the nearest lamp socket with the cord

attachment which is furnished. It is avail-

able for any voltage from ioo to 125, and
the voltage of the regular lighting current

will come somewhere between these two

limits. In addition there is the toasting

grid, consisting of a wire screen with suitable

handles, which fits on the top of the stove.

This insures an even heat on all parts of

the slice and insures delicious, evenly

browned toast. There is also a broad,

shallow tray which may be used to hold the

stove on the breakfast table, or as a crumb
tray. If desired the stove top may be in-

verted, turning up a narrow rim which

serves to retain fluids on the hot plate.

THE STORY OF THE ELECTRIC FAN.

The electric fan was an American in-

vention which has been developed within

the last few years until millions of the fans

are in use throughout the world. Back in

the early eighties Dr. S. S. Wheeler, an elec-

trical engineer of New York, was experi-

menting with a small electric motor. In

the course of his experiments the doctor

conceived the idea that steamboats might

be run with electricity if the propellers could

be direct connected to high-speed electric

motors, doing away with all the gears then

in use in steam propulsion. With this idea

in mind he had a small screw-propeller

constructed and fastened it to the armature

shaft of his small motor. To his surprise

the experiment resulted in a fine breeze of

cooling air which more than delighted the



POPULAR ELECTRICITY 185

experimenter, for the day was decidedly

hot. It is needless to add that the experi-

ments with screw-propellers ended right

there and the engineer took up the study of

the electric fan with the result that he soon

perfected the device until it was a com-
mercial success.

THE FIRELESS COOKER.
A place for everything and everything

in its place is a saying which was perhaps

never better applied than to the fireless

cooker cabinet shown in the picture. A
description of this marvelous piece of kitchen

furniture (it might be termed a whole

kitchen in itself) is hardly necessary, for

any woman can appreciate its convenience

at a glance. A few pointers concerning its

electrical equipment may not be out of

place, however.

To begin with, all the wiring is concealed

within the cabinet, only the switches being

visible and the little flexible cords and
plugs which are connected underneath the

edge of the shelf and lead to the various

electric cooking utensils. The oven at the

right is £ lso electrically heated. The first six

switches are used for the cooking devices

seen on the top of the cabinet and the first

pilot light at the right of the switches shows
when the current is properly turned on and
working. The last switch is for the oven,

which, being detached

from the cabinet, may
be placed any place in

the room where it will

be most convenient.

The second pilot light

indicates when latter

circuit is in operation.

There is practically

no heat given off to

the air during the

operation of any or

all of these utensils, the

heat being applied only

to the performance of

its proper duty. No
more flushed faces and
aching heads on a hot

summer day. House-
keeping becomes a

pleasure in these days

of electricity.
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STORY OF THE VILLAGE LIGHTING PLANT
by six t: i 17 hill

Those who travel across ::t Empire State

by night and chance to look out of the car

window while passing a certain rural village

of about a thousand souls will be astonished

to see the place ablaze with electric lights.

The fact that so small a village, located so

far from any city or large town, is nightly

illuminated with electricity, including the

few streets, the stores and shops and nearly

even- one of the country homes, is a con-

tinual source of surprise and wonder to the

traveler.

Now this is the story of how that particu-

lar village obtained its electric lights.

A certain young man there was who be-

came very much interested in electricity,

although he worked even- day in one of the

stores in this village. This was several

years ago and the young man had just gradu-

ated from the villare High School where the

small laboratory had given him his first i -

of electrical machinery. He read and
lied everything he could find on the sub-

ject of electricity whenever he could find the

rime to read books.

It so happened that about the time that

he was deep in the subject of electric light-

ing plants for small cities and villages he be-

came of age and a small sum of money left

him by a thoughtful grandparent, was
placed at his disposal. This, added to what
he had saved since he began selling papers
and working at odd jobs, gave him almost

$4,000, quite a sum of money for a young
man of twenty-one in so small a community,

this money placed to his credit in

the bank the young man went straight to

three of the best known and wealthiest men
of the village and unfolded the scheme which

had been framing itself in his mind for years.

It was nothing more or less than a plan to

establish an electric light plant for the

village.

Of course these old men. who walked
nightly home in the dark when the oil lights

were not lighted or followed the tiny beacons

when they were, pooh-poohed the idea from
the start.

"Why, such a plant would not pay," they

echoed. T: we had a fine water power
maybe we could do it but with coal—why.

it is ridiculous, preposterous.

"

Then the young man collected and brought

to them whole pages of facts and figures and
carefully explained even* detail of his experi-

ment "Now I am willing to risk four

thousand dollars, all I have in the world, in

this venture, for I believe it will be a success,"

said he. T: you doubt these figures let me
send for an engineer from one of the big

electric companies, it will cost us nothing,

and he will verify all that I have shown
you."

One of the merchants snorted something

about "a fool and his money'' and left the

room. The two others, more to favor the

young man than anything else, because they

had long known his family, consented to talk

with the engineer.

In a few days the engineer came and made
a thorough inspection of the village. He
found out that coal could be had for about

he went over the young man's
figures and pronounced them correct except

in one or two places, where he had actually

been too high; he interviewed the President

of the village and the members of the Board
and got their consent for street light
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talked with the merchants and the house-

holders, then pronounced the venture a

good one and advised the men to go in with

the boy and build the plant.

After due consideration and investigation

they agreed to form a company, place one

of the men in as president, the young man
as business manager, and turn the sum of

$10,000 over to him with which to build and
establish a local electric lighting plant.

The young man in question resigned his

position in the store and started the work.

It was no easy task, for the details of the

construction work were even larger, and
harder, than he had anticipated, but he

met and conquered them all.

HE BROUGHT THEM WHOLE PAGES OF FACTS AND FIGURES

The powerhouse was soon built, a small,

neat brick building close to the railroad

yard where carloads of coal could be switched

in for the coal bunkers. The chimney was
the most conspicuous tower in the whole
village. By the time the building was ready
the machinery was at hand and engineers

and construction men from the various

manufacturing companies took up the task

of setting up the generator and connecting

it with the engine.

The engine room of the small power
plant contained, when all was finished, one
alternating current, 80 horse-power generator

connected by a wide belt to a 125 horse-

power steam engine. The boiler was of

135 horse-power capacity. The little en-

gine room was spick and span with polished

brass, bright paint and shiny varnish.

The village authorities gave the lighting

company a franchise to set up the trans-

mission poles along the streets and contracted

to have the village lighted with arc lamps.

It took some time to string the wires, to

get all the instruments and devices for the

control of the current, and the protection

of the apparatus, in place and ready for

work. Then the linemen and electricians

began the work of hanging and connecting the

30 enclosed arc lamps of 1,200 candle-power

capacity which were to light the streets.

Even before the power-
house was finished the

merchants and a few of

the house-owners began
to send for electricians

to come and wire their

places of business and their

homes.

Then one dark night

when all was ready the

young engineer threw the

switch and the streets
seemed to fairly burst into

light—such was the con-

trast over the old oil lamps.

Another switch and the

village hotel was beauti-

fully illuminated and two
of the largest stores. The
president of the lighting

company was also ready

for the occasion and
lighted every room, in his

house so all could see the

beauties of electric light-

ing in the home.
The contrast between electric lights and

the oil kerosene lamps for store and house
lighting was so great that nearly everyone,

except a few who were afraid of electricity

because they feared lightning, placed an
order to have their store, shop or home
wired.

In less than a year's time the little light-

ing plant was supplying current for thirty-

four enclosed arc lamps used in the stores

and shops and over a thousand incandescent
lamps in the homes. The village itself

contracted for thirty arcs and twenty in-

candescent lamps at a cost of $55 a year each
for the arcs and $15 a year each for the in-
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candescent lamps. The houses were all

placed on a fifteen cents a kilowatt hour rate.

By judicious buying the young man in

charge of the plant worked the fuel cost

down to $3.30 a ton and as the plant stopped

at midnight each night and did not run dur-

ing the day the cost for maintenance was
very low. He was very studious and careful

and kept the plant in such excellent shape

that the bills for repairs came seldom and
never amounted to very much. In this way
the plant began straightway to pay a hand-
some profit on the investment. Thus the

young man secured a fine job at the pro-

fession he was devoted to, and his money
was invested so as to bring him large returns

yearly. The man who made the remark
about the "fool and his money" and refused

to invest in the concern in the beginning

afterwards tried to buy some of the stock,

offering a large premium.

PERILS OF THE LINEMAN.
Often persons do not give any thought to

the dangers to which linemen of the tele-

graph, telephone, electrical power and light

companies are subjected. The average per-

son does not care. He does not bother his

head about the men who, in all sorts of

weather, climb the poles and buildings for

the purpose of restoring order in the lines

after a hurricane.

So long as the winds do not blow severely,

or the snows fall heavily or other elements

combine to overthrow or overweight the

lines and poles, there is not much for the

lineman to do outside his regular line of

repair work. There is a certain amount of

new construction work in progress most of

the time, but the work can be done slowly

and quietly. But when a storm suddenly
comes up the linemen are the first ones to

feel the effects. The very first winds take

down the weakened poles and wires and
from then on until the termination of the

storm, it is one series of crashes, breaks,

hurry-up calls, trouble, wreckage and hard-

ships. The men have no more rest until

the last echoes of the storm have passed.

Even then there is much to be done. All

the work which broke down and was not

re-installed while the storm was yet blowing,

must be put up. The lines must be kept
open. The newspapers want their wires

ready for important messages, and the spe-

cial wires must be attended to—all in addi-

tion to the regular service.

A storm or a heavy fall of snow develops

the weak points in the line. As soon as the

first indications of high winds or heavy
rains appear, the lineman proceeds to get

ready for business. He knows that it means
a hurry-up call very soon. The call is not

long in coming. The lineman responds

quickly and in a short time he will be at the

point where the winds have broken a tree

and the tree has fallen across the wires and
the tangle and breakage is fearful to look

upon. Workmen are secured to cut away
and remove the tree, perhaps limb by limb.

New wires have to be obtained and pole

climbing and wire stringing goes on in

earnest. A pole may have been broken off

in the fall and then there will be consider-

able labor required in order to rig up a

means to support the wires.

In one instance the pole was partly broken
off near the top, but the partial fracture was
not observable from the street. The line

man climbed to adjust the wires and his

added weight snapped the pole off as in

Fig. 1 , and, owing to a slight curve, it swung

FIG. ONLY THE WIRES TO SUPPORT HIM

out away from the pole. The untrained

man would have taken fright and perhaps
jumped. That would have meant death or

at least a broken bone. Our friend relied

upon the wires to support him and in this
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instance the wires proved faithful to the cause

and supported the top of the pole, the cross

arms, and the man, as shown. The com-
bination swung to and fro in the high gale

for an hour before ladders were obtained

to release the lineman. A fire truck com-
pany came out and ran up an aerial ladder

directly under the man on the pole, and
he descended in this manner.

Of course the companies endeavor to

supply their linemen with the most perfect

equipments with which to work. But the

most careful inspection of working apparatus

frequently fails to bring to light certain

weak points. These weak points occa-

sionally bring death and disaster to the

lineman. Not long since a partly decayed

round of a ladder snapped in such a way
that the lineman fell outward and back-

ward to the ground, straining " his back
so that he was laid up for months.

In another instance, where a man was

FIG. 2. DANGEROUS APPARATUS

using a ladder hook, of the nature shown
in Fig. 2, the wrought iron hook at the

top sprung to the extent of slipping off

from the ledge of the building over which
it had been placed. The lineman making
the ascension on this single ladder pole was
thrown over backwards with the pole,

breaking an ankle.

The companies almost always care for

the men who have been hurt in their employ.
If the injury is the result of defective devices,

lawsuits sometimes follow. Ordinarily, how-
ever, the employers and the employees agree

and no law suit is filed. The companies pay
the wages of the man while he is recovering

from a broken leg or arm and also pay the

doctor's bill.

Not long since a ladder made out of rope

(shown also in Fig. 2) was the cause of an
accident to a lineman. It seems that the

lineman was ingenious and industrious.

One day he contrived a ladder of rope sides

and with metal rods extending through loops

from side to side. He forgot that metal

against hempen rope does not work well.

FIG. 3. AN AWKWARD POSITION TO SAY
THE LEAST

The metal scored the rope, and thus weak-
ened, one side snapped under strain one day,

with the man on it. As this device was con-

fig. 4. CROSS ARMS AND SPLICING ARE
DECEIVING

structed by the lineman himself, and used

for his own convenience, the company
could not be blamed for furnishing poor ap-

paratus for its workmen.
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Quite a thrilling event happened when a
lineman went over the side of a tall building
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ing current or batteries according to the kind
of bulb used.

base. Then give the base a nice coat of

varnish and it is complete.

Xext secure a piece of fixture pipe about
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fully bend as shown. Thread about

one inch of the lower end (to fit

the plate on the base) and about

I inch at the other.

Insert two fixture wires in the

pipe, being sure the insulation is

good. Attach an Edison key socket

to the wires and screw in place at

the end of the bend. Then tighten

the wires and screw the pipe in

place on the base. A flexible cord

should be attached to^the ends of

the wires underneath the base and
passed out through the groove (D).

The wires at the joint should be

separately wTapped with tape, to

insure perfect insulation.

Any style of shade may be used,

but the tin cone fills the purpose

very well.

If you are going to use it with electric

fighting circuit use a regular 16 c. p. bulb.

If you wish to operate with battery, use a

14-volt miniature lamp, with seven or

eight cells of battery in series.

MOVING PICTURES IN THE HOME.
The old-fashioned magic lantern has

enlivened many a long evening, but the

boy of today wants something better than
that, so real moving picture machines are

now made in sizes suitable for use in the

home. With the Ikonograph, one of the

MOVING PICTURES IN THE HOME

new machines, any boy can furnish an
entertainment which is worth going some
distance to see.

The Ikonograph throws real moving
pictures 2J to 7 feet high and 4 to 11 feet

wide. There is no danger of fire or ex-

plosion as a powerful incandescent lamp
is used instead of an arc light. Everything
is complete, including an automatic film

feeding device, automatic shutter, film re-

winder and a screw focus for the projecting

lens. A special ray reflector throws a
sharp, clear picture.

THE IKONOGRAPH

The electric lamp, which is of 100 candle

power, burns from the regular lighting cir-

cuit and is connected by means of a cord

and plug.

ADJUSTABLE LAMP FIXTURE

The boy who is fortunate enough to have

his own workshop or laboratory will find an

adjustable fixture very convenient for rais-

ing and lowering a drop light. It is made

Lamp

ADJUSTABLE LAMP FIXTURE

by fastening a window shade roller to the

ceiling and fastening a string to the roller.

The other end of the string can be fastened

to the lamp cord somewhat as shown in

the illustration. The lamp can then be

adjusted in the same way as a window
shade is ordinarily adjusted.



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.

Resistance of Copper Wires; Alternating Cur-

rent Motor Operation.

Questions.—(A) How can the resistance of dif-

ferent sizes of copper wire be figured? (B) In the

windings of a three-phase stator how does the

current flow and return, as we have only three

leads? (C) Is induced current in the rotor of a
motor of the same potential as that in the arma-
ture coils? (D) Are the phases represented in the

rotor? (E) Explain flow of current in delta con-

nections.—L. D., Cincinnati, Ohio.

Answers.—(A) The resistance of a cir-

cular mil foot of copper is 10.5 ohms at

75 F. The resistance of a wire decreases

as its cross section increases, hence the

resistance in ohms of a wire of any length

is the resistance of one mil foot of the wire,

multiplied by its length in feet, and divided

by its cross section in circular mils. To
illustrate further, a wire one quarter inch

thick has a diameter of 250 mils. The cross

sectional area equals 250x250=62,500 cir-

cular mils; that is, the square of the diame-
ter in mils (1-1000 inch) equals the area in

circular mils. A copper ware 5,000 feet

long and 49,000 circular mils in cross sec-

tion has a resistance of (10.5x5000) =49,000—1.07 ohms.
(B) In a balanced three phase system

the currents in the three leads are 120

degrees apart. At all times the sum and
direction of the three currents equals zero.

When the current in one phase is at its

maximum, the sum of the other two cur-

rents is negative; that is, either one or two
of the three wires are acting as return cir-

cuits.

(C) We assume that you mean stator

when you say armature coils. When an
induction motor is at a standstill the rela-

tive speed of rotor and stator is S.

and the E. M. F. is the same in both. When
the rotor runs at a speed s, the relative

speed of the rotor and stator drops to S—s,

and the E. M. F. drops in the same pro-

portion in rotor conductors as — '

or

S s
if Q-

s
' the E. M. F. in the rotor be-

comes at speed s, QxE.

(D) The instantaneous- values of cor-

responding stator and rotor conductors are

equal to each other, and are opposite to

each other in phase.

(E) See answer (D).

Figuring Size of Wire; Protection of Circuits.

Questions.—(A) What should be the voltage of

a dynamo to light 20 lamps of no volts and 16

candle power? I want to light six lights one and
one-half miles from the dynamo, and the other

14 at and near the machines. (B) What fuse pro-

tection do I need?—H. C, Sedalia, Mo.

Answers.—(A) Three per cent increase in

voltage halves the life of a lamp, while

six per cent increase reduces the life by

two-thirds. For the above reason to ob-

tain satisfactory operation of the lamps at

the machine, the dynamo should operate

at practically no volts. The drop in volt-

age allowed on transmission lines is all the

way from five to 15 per cent. In this case,

considering the lamps at the far end, and

providing for a drop of only one per cent, the

following formula may be used to figure the

size of conductor needed:

C M=
io.8xLxC

Where V=drop in voltage; L=length of

wire in feet; C=current sent over wire;

C M=cross section in circular mils. From
which

_ _ _ IO.8 X 7O20 X 7.

C M= '-2. ^=16,510
1.1

°

No. 8 wire fulfils the condition.

(B) Leads from the generator should

each be provided with a fuse so that in case

of a short circuit beyond the fuses these

will blow out before current in excess of

the generator's rating is sent out.

The National Electric Code requires "that

no set of incandescent lamps requiring more
than 660 watts be dependent upon one set

of cut-outs. The fuses in the branch
cut-outs should not have a rated capacity

greater than six amperes on no volt sys-

tems."
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Special Bell Circuit.

Question.—Will you please show me how button

No. 5 should be connected to ring all four bells

at once.—H. A. E., New York.

5® 4® J© 2© /© ~=r~

SPECIAL BELL CIRCUIT

Answer.—Connect wire from bell No. 5
as shown in diagram, using about three

cells of battery.

Noise on a Telephone Line.

Question.—Will you advise if there is any way
to overcome the noise on a telephone line, caused
by induction from a high voltage transmission line?

—C. C. B., Norfolk, Wy.

Answer.—We assume that the telephone

circuit is two-wire metallic. Transposition

TRANSPOSITION OF TELEPHONE WIRES

N

shown in the diagram will destroy the in-

duction effect. If the disturbing wire (N)
passes a current in the direction indicated

by the arrow, at some given instant, this

current will affect the wires (D, E, F, G)
as indicated by the arrows, this effect being

about the same in each wire, since the

average distance of (D) and (E) from (N)
is the same. The receivers, therefore, get

the result of the impulses in the same direc-

tion on wires (F) and (G), and no dis-

turbing sound follows.

Motor Brushes.
Question.—Can a motor run with only one

brush? I have two telegraph instruments (sound-
ers), a battery, and a two-brush motor connected
in series. When one brush is lifted from the

commutator and the battery cut in the circuit,

the motor runs at almost the same speed as when
the brush is on.—H. J. M., Spokane, Wash.

Answer.—A two-brush motor should not

run with one brush lifted off the commu-
tator. This should break the circuit through

the armature. As you say it does run, we
can see no reason except that the brush

holder is so connected that current is in

some way conducted to the armature and
fields by this holder and thence to the

brush still left on the commutator. Does the

same thing occur if this first brush is left

on and the second lifted?

Induction Fan Motor; Two Phase Formula;

Power Factor.

Questions.—(A) What current does the induction

motor mentioned in the December, 1908, issue,

page 517, take? (B) What is the formula for

finding the watts in a two-phase circuit ? (C) How
is the power factor of use in a rotary station ?

—

R. T., Jenkintown, Pa.

Answers.—(A) That will depend upon
the diameter of the fan. If a 12-inch, about

one-half an ampere will be required.

(B) Alternators for use with two-phase

systems usually have two sets of windings

on their armatures, the voltage of one set

being at a maximum, when the other is

passing through zero. The output of a

two-phase machine is the sum of the out-

puts of the separate phases. That is:

W=2 V. A. P
where W=V. A. P is the power formula

for a single phase circuit.

(C) The power factor holds for use only

on the A. C. side of the rotary. The watt-

meter reading divided by the product of

the readings of the ammeter and voltmeter

on this side of the machine; in other words

the real watts divided by the apparent

watts, gives the power factor of the A. C.

side of the system, and indicates how
much the current is lagging behind the

pressure or E. M. F.

Magnetizing a Cylinder.

Question.—Is it possible to magnetize the outer

surface of a cylinder by having the coil contained

inside the cylinder? If so, how?—L. C. T.,

Elyria, Ohio.

Answer.—By placing a bundle of soft

iron wires wound by a coil, inside of the

cylinder. The latter would be magnetized

by lines of force due to leakage from the

coil and also by lines passing out of the

north pole and into the south pole. How-
ever, the magnetic lines would act very

inefficiently, since the maximum number
would be within the coil rather than on the

outside.
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Transformer and Coil Building.

Questions.—(A) In the February, 1909, issue

you state how to build a choke coil, but give no
definite formula. Are there formulas that may
be used? (B) What would be the voltage trans-

formation in the rectifier described on page 692
of the March, 1909, issue? (C) Would it be pos-

sible for an amateur with a limited equipment to

build such apparatus as voltmeters, ammeters,
and wattmeters?—M. L. B., Cleveland, Ohio.

Answers.— (A) Standard authorities are

one in the statement that successful designs

of transformers and coils are found by the

method of cut and try. Manufacturers
derive their data from test of new apparatus,

and use this in calculating future devices.

Each coil, however, has a personality, if

we may so term it, of its own.

c C > c Z c >

TRANSFORMER DESIGN

For a transformer, having given the

voltages, frequency, and from the voltages

the number of turns of primary and second-

ary, the following formula may be used to

determine the cross section of the iron

with proportions shown as in drawing:

A= Exi °

4.44 xNxl'xB
where A~= cross section of iron circuit in

square inches.

E=primary voltage.

x
N=frequency.
T=number of primary turns,

and ^B=lines of force per square inch of

the iron cross section.

In small transformers at 60 cycles, a
density of 5,000 lines per square inch is

deemed best. From the above formula,
(A) is readily determined.

(B) For five volts on the A. C. side the
D. C. side should give

95
x 5 volts = 4.3 volts.

For 20 volts the D. C. side should be about

17 volts.

(C) See page 797 of the April, 1909
issue.

A Transformer Example.

Questions.—(A) Please give size of wire, and
state what other material should be used in making
a simple transformer to step down 220 volts to

50 volts. (B) Referring to "A Simple Trans-
former" in the November, 1908, issue, please give

the size of core and also size of primary and second-
ary wires to step 100 volts down to ten volts. (C)
If 1,000 turns of No. 23 double cotton-covered
wire on the primary of a transformer, and 100
turns of No. 13 on the secondary will give 10 volts

from a no-volt circuit, will 1,000 turns of the

same (No. 23) to 20 turns of No. 13 give 50 volts?

—T. C, St. Joseph, Mo.

Answers.—(A) See answers to M. L. B.,

this issue; also article referred to in ques-

tion (B). Wire should be of sufficient size

to take off current required.

(B) Answers to your question are given

in the article referred to. That is, the

transformer referred to has a 10 to 1 trans-

formation and would step 100 volts down
to 10.

(C) Yes. The proportional formula for

this is:

Ei Ni

E2 N2
where Ei=primary voltage.

E2=secondary voltage.

Ni=number of turns in the primary
coil,

and N2—number of turns in the secondary

coil.

Dynamo Polarity; Battery Operation.

Questions—(A) How can I determine the posi-

tive and negative field poles of a dynamo? (B)

Can a storage battery be over-charged? (C) Can
a rectifier be made to change no volts 60 cycles

alternating current to 10 volts direct current?

(D) Does the transformer described in the " Junior
Section" of the November issue, 1908, change
alternating current to direct current?—A. W.,
San Francisco, Cal.

Answers.—(A) If the north end or pole

of a compass needle be brought near the

north field pole of the dynomo while run-

ning, this end of the needle will be repelled.

It will be attracted by the south field

pole.

(B) When the active material in the cell

is all converted, that is, becomes lead per-

oxide on the positive plate and spongy lead

in the negative plate, continuing to send

charging current into the cell produces no
effect except to decompose the water, the

gases passing off. No harm is done to the

plates to continue charging after gassing

begins, but the current is wasted.
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(C) Yes. Such outfits using mercury in

bulbs containing the electrodes are used for

charging batteries. An auto-transformer is

also a part of the outfit. An attempt to

make the apparatus would be, we believe,

an expensive proposition.

(D) No. Transformers only step up
or step down the voltage of alternating

current, the transformation being in pro-

portion to the number of turns the two coils

bear to each other.

Changing a Telephone Magneto.
Question.—Can a telephone magneto be changed

so it will give direct current without changing
armature?—D. W. K., Nevada, Ohio.

Answer.—Yes, by providing a commuta-
tor in place of slip rings on the armature.

NEW ELECTRICAL INVENTIONS

CIRCUIT-BREAKER.
In testing telephone lines and other simi-

lar circuits it is frequently necessary to open
the wire at some point by cutting it. A
simple circuit-breaker to be located at

various points along the line in order to

do away with cutting the wire has been in-

vented by Lewis C. Steele of Columbus,
Ohio.

The cut shows an ordinary double groove

insulator with wires attached to the upper
and lower grooves. This would ordinarily

leave a break in the line, but the flexible

wires and circuit-breaker bridge across the

gap. The circuit-breaker as shown by the

sectional views consists of a tube with two
electrodes entering top and bottom. In the

bottom of this tube is mercury. When the

CIRCUIT BREAKER

tube stands upright as shown in the left-

hand sectional view, both electrodes make
contact with the mercury and the circuit is

complete. When it is desired to open the

line to test, the tube is inverted as shown
by the right-hand sectional view. The
mercury then runs to the other end of the

tube leaving one electrode bare and the

circuit is opened without cutting a wire.

BATTERY HOLDER.
A simple and efficient form of apparatus

by which dry batteries may be held together

and easily connected is shown in the cut.

BATTERY HOLDER

The frame or support overlying the bat-

teries is provided with spring clips on the

under side which slip over the battery ter-

minals and make contact and save all the

cumbersone wiring between cells. The
inventor is Charles T. Mason of Sumter,

S. C.

ELECTRIC GUN SIGHTS.
The sighting of fire arms at night is a

matter of considerable importance and even
now our army experts are making exhaust-

ive tests of devices which will permit this

to be done. A recent patent along this line

is one taken out by Emil O. Deere and
Thure O. Jaderborg, both of Lindsburg,

Kansas.

As shown, the gun is provided, in the

neighborhood of the front and rear sights,

with two tiny electric lamps which are fed

by a battery cell fastened underneath the

barrel. These lamps are not placed there

to illuminate the regular sights but the
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ELECTRIC GUN SIGHTS

lamps themselves act as the sights at night.

They shine as two bright sparks in the

darkness, and the two are simply brought

in alignment with the target in aiming.

c~=fe^

ELECTRICALLY ILLUMINATED DRINK-

ING GLASS

A novel and pleasing effect may be pro-

duced by the electrically illuminated drink-

ing glass shown in the cut. The glass is

provided with a long hollow stem in which

is placed a miniature electric lamp as shown.

This is attached to the end of a pedestal

in the stem, and the lead-in wires to the

lamp pass up through this pedestal. Elec-

trodes projecting out from the bottom of the

ELECTRICALLY ILLUMINATED DRINKING
GLASS

glass make contact with the terminals of

a battery placed in a special base. When
the glass is set down on this base the lamp
is lighted, giving great brilliancy to the

liquid. When the glass is lifted from the

base the lamp of course goes out. The
inventor is Joseph H. Cahill of St. James,
N. Y.

T

ELECTRIC ANIMAL TRAP.

A unique device for killing wild animals
by means of dynamite or other high ex-

plosives is the invention of Martin O. Cox
of Tygh Valley, Oregon. A dynamite
cartridge with an electric exploding device

is cunningly hidden in a piece of bait. A
double wire for the battery circuit leaves

the cartridge and runs to a point some dis-

tance away. Here it divides, one wire of

ELECTRIC ANLMAL TRAP

the circuit passing through a coiled spring

circuit-closing device to one side of the

battery. The other wire goes direct to the

other side of the battery. When the ani-

mal seizes the bait and attempts to drag it

away the spring is stretched sufficiently to

bring the two open contacts inside together,

closing the circuit and sending off the charge.

Within the past few years electricity has

been utilized to produce some of the most
remarkable stage pictures it is possible to

conceive. Without the faithful agency of

electricity the theatre would lose half of its

scenic attractions.



THE TELEPOST.
Several inventors have in the past devised

machinery that would automatically trans-

mit telegraph messages at high speed, and
as early as 1879 one of the systems was put

into experimental operation. Unfortunately

for these earlier inventions, the electricians

were unable to cope with their arch-enemy,

the "static" charge of a telegraph wire.

Atmospheric changes, induction currents

and other disturbances also interfered per-

sistently with their operation. But finally

Mr. Patrick B. Delany, an expert electrical

engineer and the inventor of many tele-

graphic improvements, announced that he

was going after "static," as he believed the

problem could be solved by patient effort.

He devoted
himself with de-

termined energy

t o experiments

which he hoped
would make him
master of the prin-

ciple. He devised

new mechanisms
and applied new
theories to the

working out of a

system that oc-

cupied him for

fifteen years be-

fore he finally

discovered how to

deal with "static"

(which may be
perforating the sending tape

described to the lay mind as the excess

electricity with which a wire is saturated,

and which must be "cleared" before signals

can be sent. It is a very tricky element.)

In 1903 he obtained from the United States

Government a basic patent on his inven-

tion for the control and use of the "static."

Remarkable as Mr. Delany's achieve-

ment is from a scientific viewpoint, its real

importance lies in the fact that it bids fair

to clear the way for the almost inestimable

boon of cheap telegraphy. The ability to

send telegrams at the rate of one thousand
words a minute means that the Telepost, as

the device is called, can transmit over one
wire as many messages as the ordinary tele-

graph can transmit over seventeen wires.

Which is assuming that the methods at

present in use permit the sending of sixty

words a minute on an average.

There are many notably interesting feat-

ures about the Telepost beside its speed and
cheapness. It has, for example, three quite

unique services in addition to that of trans-

mitting regular telegrams. One of these is

"telecarding," which is sending a postcard

by wire. Though this is not done literally,

it is in effect thus: The writer fills in a

"telecard" (the same size as a postcard)

and hands it in to the Telepost office (or

he can drop it into a post-office box to be

delivered in due form by the letter-carrier),

and the Telepost will wire the message to the

point of destination or to the nearest Tele-

post office to that point, where it will be

typed onto a similar card addressed to the

person for whom
it is intended, and
delivered through

the mails. By
this means "tele-

card" messages

could be written

in New York and
be delivered to

an address in

Chicago in two
hours, instead of

in the twenty or

thirty hours re-

quired to trans-

port a postcard

between the two
cities.

Another and
somewhat similar service is the handling

of a fifty-word letter in the same way, at a

nominal charge. The letter is handed in,

or sent by mail, to the local Telepost office.

The operator there transmits it to the city

of destination by wire, where it is type-

written, put in an envelope, properly ad-

dressed, and dropped into the postoffice

for delivery by the local carrier.

But the service that is most interesting

in the point of novelty, and which will prove

of especial value to the business world and
to those who wish to secure the utmost

privacy for their messages, is the "teletape,"

by means of which one-hundred-word mes-

sages can be sent for a few cents, even from
Boston to San Francisco. That the reader

may understand this device, it must be ex-

plained that all messages transmitted by

the Telepost's rapid automatic system are,
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before being fed into the transmitter, per-

forated on a narrow paper tape by a per-

forating machine operated by a lettered

keyboard very like that of the typewriter.
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OPERATOR REMOVING SPOOL OF MESSAGES

This machine may be worked at any speed

at which a person is capable of manipulating

the keyboard, and the message can thus be

prepared by anyone, a knowledge of tele-

graphy not being necessary to its use. The
tape so perforated—the perforations being re-

gulated to the dot and dash signals—is fed

at the speed of one thousand words a

minute.

The advantage of the "teletape" to the

business man is that he can have a per-

forating machine in his own office, just as

he has a typewriting machine, and he, or his

stenographer for him, can prepare his own
types, and can, if he chooses, employ a

cipher code in doing so. When the tape is

ready he has only to write the name and
address to which it is to be sent, sign his

name or code word, and send it by his office-

boy to the Telepost office. There the

operator takes the "teletape" and simply

feeds it into the automatic transmitter, and
has nothing else whatever to do with the

message. At the receiving station the

message is electrically printed on a tape in

dots and dashes, which is delivered just

as it is toy the address indicated, where it is

first translated by the person for whom it

was intended. As anyone of ordinary in-

telligence can, with a few hours' study,

learn the dot and dash alphabet, the re-

cipient of these "teletapes" or his stenog-

rapher, will -quickly be able to read them

off as readily as if they were printed in

"Roman type.

This feature makes strong appeal to busi-

ness men, and already firms in cities where
the Telepost has begun operating are making
application for perforating mochines to be
installed in their offices. The supremacy
of the Telepost system does not rest on a

theoretical claim. Continuous operation

through the past winter, over a line stretch-

ing from Boston to Portland, Me., demon-
strated anew the previously fully established

claims of the Telepost as "a means of fur-

nishing rapid and uninterrupted telegraphic

communication."
After some months' successful operation

commercially in the East the first western

Telepost section has been opened up. With

OPERATOR TRANSMITTING MESSAGES BY
TELEPOST

St. Louis, Missouri, as a center, much
progress has been made in several directions.

The St. Louis-Kansas City line has reached

Sedalia, Mo. The St. Louis-Indianapolis

line is now at Terre Haute, Indiana, and the

St. Louis-Chicago line is nearly completed.

Telepost offices are now equipped in St.

Louis, Kansas City, Terre Haute, Ind., and
Springfield, 111., and other important points

on these lines will shortly be connected up
so that it is announced that in the immediate
future these cities will be enjoying Telepost

service.

The Telepost has already done enough to

give practical significance to the descriptive

phrase used a few months ago by a distin-

guished Congressman in describing it as

"the telegraph of the future."
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10 SEE YOUR WATCH AT NIGHT.
A new type of holder for a watch has

recently been put on the market in Germany.
The principal feature is that a pocket electric

lamp is used for lighting the dial.

As can be seen in the cut the hook for the

watch is mounted on a bracket which firmly

holds the pocket battery with its little electric

lamp in the end. The button for closing

the battery circuit rests upon the bracket,

but the weight of the battery is not sufficient

to push the button towards the inside and
close the contact. It is only when we place

WATCH ILLUMINATOR

the hand on the top of the battery that the

button is pushed in and the lamp will be
lighted. The upper part can be taken out
if desired and used as an ordinary pocket
electric lamp.

With this outfit we need not search in the

darkness for a button or contact lever, but
simply place the palm of the hand upon the

whole apparatus and the lamp will instantly

glow. The form illustrated is used for the

table, others have been devised for the wall.

The shield in front serves as a reflector to

throw the light upon the dial of the watch
and to protect the eye from direct light.

BOOK REVIEWS
Electric Railway Power Stations. By Calvin

F. Swingle. Chicago: Frederick J. Drake &
Co. 1909. 701 pages with 368 illustrations.

Price, $2.00.

The electric railway power station is

treated in a plain practical manner from the

standpoint of the operating engineer rather

than the designer. The complete power
station equipment is treated in logical se-

quence beginning with the entrance of the

coal into the boiler room and ending with

the exit'of its contained energy in the form of

electricity from the station switchboard.

It teaches the engineer what he ought to

know regarding different kinds of coal

handling apparatus, stokers, boilers and
steam engines, including the steam turbine.

Then the electric generators are taken up,

and their various parts described. Finally

station switchboards are discussed, switching

devices, instruments, etc. An educational

feature of the book is a collection of ques-

tions and answers following each chapter

which bring out the features discussed.

Wireless Telegraphy and Telephony. By
Walter W. Massie and Charles R. Underhill.

New York: D. Van Nostrand Co. 1908. 75
pages with 28 illustrations. Price, $1.00.

This is an explanation, in simple language,

of the theories leading up to the present

development in the art of wireless telegraphy

and telephony, also descriptions of the

leading systems in use today. Some in-

teresting historical data is also appended
concerning the early attempts to make wire-

less telegraphy practical.

A wireless plant will be installed on the

top of the tower of the city hall of Phila-

delphia, 500 feet above the street.

Application or Electric Motors to Machine
Driving. (Third Edition.) By Andrew Stewart.

London: S. Rentell & Co., Ltd. 1905. 131
pages with 92 illustrations.

After first describing in a general way
the construction, operation and character-

istics of the electric motor, examples are

given of the various applications of the

motor to machine drive. There are de-

scribed applications of the motor in the

shop, on the farm, in the home, in the rail-

road yard, the printing establishment, etc.

With the extension of motor applications

has come an increasing appreciation of

their advantages. It has been the author's

aim, therefore, not only to illustrate the

various applications of electric drive, but

to further increase this appreciation by in-

dicating the economic advantages gained.
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"Jackie," said the boy's mother, "your face is fairly

clean, but how did you get such dirty hands?"
"Washin' me face." said the boy.

"Judge, did you ever try an absinthe frappe?"
"No: but I've tried a lot of fellows who have."

Canvasser—"Madam, I would like to show you the
beautiful silver forks that we are giving away with
every half dozen bars of Skinflint soap."
Lady of the House—"We don't never eat with no

forks in this house. They leak."

"You say you were in the bar at the time of the
assault referred to?" asked the lawyer.

"I was, sir."

"Did vou take cognizance of the landlord at the
time?"

"I don't know what he called it. but I took what
the rest did."

An old lady appeared in church one Sunday with an
ear trumpet. Her presence seemed to worry one of
the ushers who had never seen one of these instru-
ments before. Being a devout Scotchman he appar-
ently came to the conclusion, at last, that something
might happen unbecoming to the sanctuary, so he tip-
toed up to the old lady and in a loud whisper announ-
ce!: "One toot and you're oot."

Drink to me only with thine eyes
And I will pledge with mine

:

For I see six germs within the cup
So I do not care for the wine!

"I suppose." said the casual acquaintance, the day
after the wedding, "it was hard to lose your daughter."

"No." replied the bride's father. "It did seem as if

it was going to be hard at one time, but she landed this
fellow lust as we were beginning to lose all hope."

This story would seem to show that colored people
have tough heads:

Dinah, crying bitterly, was coming down the street
with her feet bandaged.

"Why. what on earth's the matter?" she was
asked. "How did yon hurt your feet. Dinah?"

"Dat good fo' nothin' nigger (sniffle) done hit me
on de haid wif a club while I was standin' on de hard
stone pavement."

The Poet—Is there a literary club in this vicinity?
The Editor (reaching behind the desk)—There is.

Are vou literary?

It was in the hotel of a Western mining town that
the New England guest, registering in the office, heard

cession of loud yells. "What in the world is that—a murder going on upstairs?" he demanded.
"No." said the clerk, as he slammed the book and

ged toward the stairs. "It's the spring bed up
in No. 5. That tenderfoot up there don't get the
hang of it. and every few days he gets one o' the spiral

-s screwed into him like a shirt stud. I guess
I'll have to go up: there ain't anything more I can do
for you for a few minutes.''

"In Chicago one evening," related the college son
back home, "as I was passing beneath a gas lamp I

beheld the form of my old college room-mate sil-

houetted on the snow!"
"I ai: i." exclaimed Aunt Martha shud-

dering. "In that awful city they even murder people
on the street in broad dayli?

The father frowned.
"What is that boy watching all the clocks for?"

he demanded.
The mother smiled.
"He's got them running In a six-day Marathon

race. "'she replied, "and the one that runs the longest
gets oiled. "

"But why should we grant a pension to this Cali-
fornia state* senator for throat affection?" inquired the
minority leader of the committee on pensions.

"Because it's the result of ponderous platitudes
uttered during the war between California and Japan!"
replied the chairman.

"Doin' any good?" asked the curious individual on
the bridge.
"Any good?" answered the fisherman, in the creek

below. "Why, I caught forty bass out o' here yester-
day."

"Say. do you know who I am?" asked the man on
the bridse.
The fisherman replied that he did not.
"Well. I am the county fish and game warden."
The angler, after a moment's thought, exclaimed,

"Sav, do you know who I am?"
"No." the officer replied.
"Well. I'm the biggest liar in eastern Indiana," said

the crafty angler, with a grin.

Ills. Jenner Lee Ondego—"Did you feel that earth-
quake shock this morning?"

Mrs. Seldom Holme—"Very distinctly: but I

thought it was my husband getting out of bed."
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ELECTRICAL DEFINITIONS
Below are defined a few of the most common electrical terms. They are reprinted from month

to month and will be of assistance in understanding the magazine text.

Accumulator.—See secondary battery.

Alternating Current.—That form of electric

current the direction of flow of which reverses a given
number of times per second.
Ammeter.—An instrument for measuring electric

current.

Ampere.—Unit of current. It is the quantity
of electricity which will flow through a resistance of
one ohm under a potential of one volt. The inter-
national ampere is the current which, under specified
conditions, will deposit .001118 gTam of silver per
second when passed through a solution of nitrate of
silver in water.
Ampere Hour.—Quantity of electricity passed by

a current of one ampere flowing for one hour.
Anode.—The positive terminal in a broken metallic

circuit; the terminal connected to the carbon plate
of a battery.

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

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 con-
nected.
Buzzer.—An electric alarm similar to an electric

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 which

retards the flow of alternating current. See self-
inductance.

Circuit.—Conducting path for electric current.
Circuit-breaker.—Apparatus for automatically

opening a circuit.
Collector Rings.—The copper rings on an alter-

nating current dynamo or motor which are connected
to the armature wires and over which the brushes
slide.

Commutator.—A device on a dynamo shaft for
gathering the current from the various coils of the
armature and sending it out over the line as direct
current. On a motor it takes current from the line
and passes it on to the armature coils.

Condenser.—Apparatus for storing up electro-
static charges.
Cut-out.—Appliance for removing any apparatus

from a circuit.
Cycle.—Full period of alternation of an alter-

nating current circuit.
Dielectric.—A non-conductor.
Dimmer.—Resistance device for regulating the

intensity of illumination of electric incandescent
lamps. Used largely in theaters.

Direct Current.—Current flowing continuously
in one direction.
Dry Battery.—A form of open circuit battery in

which the solutions are made practically solid by ad-
dition of glue jelly, gelatinous silica, etc.

Electrode.—Terminal of an open electric circuit.
Electromotive Force.—Potential difference caus-

ing current to flow.
Electrolysis.—Separation of a chemical compound

into its elements by the action of the electric current.
Electromagnet.—A mass of iron which is mag-

netized by passage of current through a coil of wire
wound around the mass but insulated therefrom.
Farad.—Unit of electric capacity.
Feeder.—A copper lead from a central station to

some center of distribution.
Field of Force.—The space in the neighborhood of

an attracting or repelling mass such as a magnet or
a wire carrying current.

Fuse.—A short piece of conducting material of
low melting point which is inserted in a circuit and
which will melt and open the circuit when the current
reaches a certain value.

Generator.—A dynamo.
Inductance.—The property of an electric circuit

by virtue of which lines of force are developed around
it.

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

Kilowatt.—1,000 watts. (See watt.)
Kilowatt-hour.—One thousand watt hours.
Eeyden Jar.—Form of static condenser which

will store up static electricity.

Lightning Arrester.—Device which will permit
the high-voltage lightning current to pass to earth,
but will not allow the low voltage current of the line
to escape.

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

Multiple.—Term expressing the connection of
several pieces of electric apparatus in parallel with each
other.

Neutral Wire.—Central wire in a three-wire dis-
tribution system.
Ohm.—The unit of resistance. It is arbitrarily

taken as the resistance of a column of mercury one
square millimeter in cross sectional area and 106
centimeters in height.

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

Polarization.—The depriving of a voltaic cell of
its proper electromotive force.
Pote ntial.—Voltage.
Resistance.—The quality of an electrical conduc-

tor by virtue of which it opposes the passage of an
electric current. The unit of resistance is the ohm.
Rheostat.—Resistance device for regulating the

strength of current.
Rotary Converter.—Machine for changing high-

potential current to low potential or vice versa.
Secondary Battery.—A battery whose positive

and negative electrodes are deposited by current
from a separate* source of electricity.

Self-inductance.—Tendency of current flowing
in a single wire wound in the form of a spiral to react
upon itself and produce a retarding effect similar
to inertia in matter.

Series.—Arranged in succession, as opposed to
parallel or multiple arrangement.

Series Motor.—Motor whose field windings are
in series with the armature.

Shunt.—A by-path in a circuit which is in parallel
with the main circuit.
Shunt Motor.—Motor whose field windings are

in parallel or shunt with the armature.
Solenoid.—An electrical conductor wound in a

spiral and forming a tube.
Spark-gap.—Open space between the two elec-

trodes of a spark coil or resonator.
Storage Battery.—See secondary Battery
Thermostat.—Instrument which, when heated,

closes an electric circuit.
Transformer.—A device for stepping-up or step-

ping-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.
Volt Meter.—Instrument for measuring voltage.
Watt.—Unit representing the rate of work of

electrical energy. It is the rate of work of one ampere
flowing under a potential. of one volt. Seven hun-
dred and forty-six watts represent one electrical horse
power.
Watt-hour.—Electrical unit of work. Represents

work done by o,ne watt expended for one hour.
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_ PUBLISHING

CO.

Circulation

900,000 Copies Per Issue

Subscription Price

25 Cents Per Year

Advertising Rate
$3.60 Per Line

Entered at the Chicago
Post Office as second
class matter Feb. 18,

1 90 1. Listed with every

responsible Advertising

Agency in the United
States.

To Savings Bank
Depositors

Trustees of Estates, Investors depending

upon interest or dividends for income, and

others desirous of securing at least 10$ a

year for an investment of from $100 to $5000,

under conditions guaranteeing the redemp-

tion of principal and payment of dividends.

Subscription Books have been opened at the

office of the Balch Publishing Co. for the receipt

of applications for the unsold balance of its

10°/o Guaranteed Preferred Shares
(total issue 10,000 shares) redeemable for cash with a premium of 5% at

the holders' option at the end of 3 years, carrying a guaranteed annual

dividend of 10%, payable semi-annually, (Sept. 1 and March 1) and parti-

cipating in all excess profits.

The next and following pages contain:

Price, Terms and Conditions

Personal Statements by Frank O. Balch

Opinion of the "American Banker"

A few Names of Chicago Stockholders

Fourteen Reasons

Application Blank and

Complete Information, consisting of

Profits in Magazine Publishing

A Brief Story of Home Life

Balch Publishing Company
Present Condition of the Company
The Purpose

Outline of Improvements

Guaranty

References

Supervision of Business

Conclusion

This offering is sufficiently unusual to require immediate attention.

Turn to next page
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The price is $10 per share for the first 5,000 shares and $12.50
per share for the remainder. The book value is $16.28.

np
9

Plan A—Payment in full with application.
1 CrillS. pian B—25% with application, balance in 3 equal

monthly payments.

No application for less than 10 or more than 500 shares will be
accepted from any one subscriber.

Dividends will commence from the date certificate is issued.

Applications for these shares may be made in person or by mail.

If mailed, they should be accompanied by check or money order for

the required amount, payable to the order of the Balch Publishing

Co., Chicago.

Applicants residing at a distance from Chicago are advised to

telegraph their orders, which will be accepted, providing application

and remittance are mailed on the same day.

Applications will be filled in the order received, and money re-

funded if oversubscribed.

To secure the shares at $10 prompt application is recommended.

Two months' dividends at the rate of 10% will be credited on all pay-

ments with accepted applications personally made, mailed or telegraphed

before July 15. This is equal to 3% savings bank interest for six months.

The American Banker
May 9, 1909, editorially analyzing this investment, says:

"
to the American Banker it seems a most unusually fair and clean oppor-

tunity to earn at least 10%, and most likely more, on an investment now showing at a

conservative valuation a book value of 62% in excess of the price asked for the shares,

and bound to increase in market value as the improvements in the magazine and plant

are consummated. Bankers can safely take advantage of and recommend the Balch

Publishing Company's shares as an investment."

$40,000 Has Already Been Subscribed
and among the Chicago subscribers personally acquainted with»Frank O. Balch and the

Home Life Magazine are the following:

T. C. FREDERICK, ARTHUR E. SWETT,
Treasurer Bedford Quarries Co. Swett Advertising Agency.

GEO. GILLETTE, E. C. BODE,
Attorney Advertising Manager Chicago Examiner.

H. A. BINGHAM, H. E. GROTH,
Pilcher-Hamilton Paper Co. Treasurer Mahin Advertising Co.

H. A. BOWMAN, E. L. KUNZE,
President Bowman Auto. Addressing Co. Insurance.

JOHN ARTHUR DIXON, R. C. HARRELL,
Chicago Record-Herald. President Steatnfitters' Supply Co.

ALFRED BERSBACH, W. A. C. SMITH,
Treasurer Manz Engraving Co. Manager The Ohio Quarries Co.

JOHN HINDMAN, WM. A. WADSWORTH,
President Colonial Mercantile Co. Manager Popular Electricity Magazine.
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Frank O. Balch
President of the Balch Publishing Company, submits the following

personal statements:

Bearing upon the 10 per cent preferred stock of the Balch Publishing Company, I submit the following:

No one is as competent to know your character as the man who comes into daily contact, does busi-

ness with you and extends you credit. I started in the publishing business in Chicago nine years ago and
am dealing with the same firms today as at the start. I have built up the business from practically nothing
under the standard that carries no regrets in its trail, and permits of traveling the same paths certain of en-

countering the same uniform welcome.

My own good faith is amply evidenced by the fact that I have turned over the entire property to the

company for only $50,000 in stock (or one-third of the entire capital stock of $150,000, thereby surrendering
control to the public), although it is considered to be worth a good deal more. In doing so I was prompted
"by a realization that with additional capital of $100,000 the profits can be increased sufficiently to make
my third interest pay me and be worth more than the entire ownership as heretofore.

A bank is a stock company with the privilege of receiving deposits. A business corporation is a stock

company without the privilege of receiving deposits. Both have the privilege of selling their stock, and
both can be either sound or unsound. A bank having resources of $290,000, liabilities of $200,000, and
a surplus of $90,000, is considered sound and prosperous. A business corporation making a similar show-
ing is considered equally prosperous and sound. The figures are taken from the last trial balance of the

Balch Publishing Company (May 1, 1909).

Money deposited in a bank may be withdrawn at any time, but it draws only 3 per cent a year. Money
invested in the Balch Publishing Company cannot be withdrawn for three years, but it pays at least 10

per cent a year.

While banks are always ready to receive deposits and investments of various character always avail-

able, the information submitted herewith will convey to the intelligent investor the rarely encountered ad-
vantages and qualities of this offering.

The ground is thoroughly covered in this announcement, and I can only reiterate the facts which in

assembly serve to make the investment unusual and desirable:

-The business has been in successful operation for years. The value of the stock is real and ample*
The profits are actually earned now. The dividends are payable, the same as bank or bond interest, every
six months from the date of the certificate, and at least 10 per cent a year is guaranteed. The future is

not discounted, imagination not drawn upon, success accomplished by others not considered a criterion,

only what we ourselves have done and are doing, forms the basis of the entire proposition.

Respectfully submitted, FRANK O. BALCH.

Fourteen Reasons Why
the Home Life Shares constitute the strongest industrial investment at present

available to the public:

1—The principal is guaranteed. 10—The books of the Company are at all times open
2—Annual dividends of at least 10 per cent are guar- t0 interested parties,

o Titpprl
„ m, . .. . ,, 11—The business is known practically throughout3—The earnings are several times as large as the the United States, and every claim can be sub-

amount required to pay 10 per cent on the entire «tantiatpri
10,000 shares. The discounts alone should be

bianudieu.

sufficient to meet the dividend requirements. 12—Every phase of the proposition is exactly as
4—While the business shows earnings at the rate of represented, and every facility for corroboration

6 per cent on $1,000,000, and is estimated to be will be afforded. Whatever point of view it may
worth $450,000, it is capitalized only for $150,000. be judged from, the investment is of a character

5—The Company is incorporated under the laws of rarely if ever, offered to the public. The business

the State in which it is doing business. ls conducted with the same care and economy as
„ m, , . . ., , ... , , . . , any successful business man would conduct his
6—The business is well established, successful and individual affairs

paying.
7—There is no promotion stock. 13—On a 10 per cent basis with earnings of about

8-The entire amount of money realized from the i° Pf^M^J^L^^t SitISJ°j£
sale of stock, less the actual expense of selling it, SStoS^^tttoSSSS" P
goes into the business. portionately with the earning*.

9—With the additional investment of the money 14—-Each $10 share is guaranteed $1 a year in divi-
realized from the sale of the shares the earnings dends and may be expected to earn considerably
are expected to be considerably greater than at more as the expense incidental to improvement
present. and maintenance diminishes.
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Complete Information
is submitted below. The Balch Publishing Co. is an Illinois corporation, located

in Chicago, at the corner of Kinzie St. and Dearborn Ave., directly opposite the

Dearborn St. bridge. Receipts from the Chicago Post Office are cited. References

are published from a few of the largest and oldest firms in their respective lines in

Chicago. Figures are given and the books are in Chicago. The business has been

under the same management for nine years. It is favorably known to every one

prominently connected with the advertising and publishing business.

Profits in Magazine

Publishing

Frank A. Munsey started in the magazine business

with a capital of $40; his business now pays a profit

of $1,000,000 a year. The stock of the S. S. McClure
Company is worth $1,000 a share. The income of

the Curtis Company from the Ladies' Home Journal

and the Saturday Evening Post is nearly $6,000,000

a year. The annual income from' the Cosmopolitan

Magazine is about $1,500,000. The property is now
owned by William Randolph Hearst, who bought it

from John Brisben Walker. Mr. Walker had made
several fortunes from the magazine. The profits of

Everybody's Magazine are estimated as being as

high as $800,000 a year. Other American magazines

are all large profit earners. A well-known English

author about ten years ago accepted $2,000 worth

of McClure's stock in payment for a story; recently

he sold the stock for $20,000. During the time when
he held the stock it paid him dividends of $14,000,

making a total of $34,000 cash for $2,000 worth of

fiction manuscript. If you had been able to secure

an investment of only $100 in Munsey's Magazine
that investment would now be paying an income of

$1,000 every year and would be worth at least $10,000

in cash. Those who had the opportunity to become
interested with magazines when they first offered

their stock to the public have become wealthy. I

A Brief Story of

Life"

Home

Home Life was established 19 years ago at Caro,

Michigan. Mr. Balch became connected with it in

1900 and moved the magazine to Chicago. In Sep-

tember, 1900, it had a circulation of 20,000, at the

end of five years 500,000, and now the circulation of

Home Life is 900,000 copies each issue, mailed direct

every month into the homes of 900,000 laboring and
farming American families residing in the rural

districts, and read by more than four million people.

It is not sold on news stands and has no waste cir-

culation. The advertising rate of Home Life is $3.60

per single column line, or $1,764 per page, which is

higher than Collier's, Munsey's, McClure's, Every-
body's, etc., and exceeded only by five magazines in

the United States. It makes no claim to beauty in

appearance and is not in the class of ornamental maga-
zines—just a substantial 25-cents-a-year, "2-cents-

a-copy" mail order publication for the masses, and
a dependable source of profit to its advertisers and
publishers.

Among the contributors are: Rev. Dr. Frank W.
Gunsaulus, President of the Armour Institute of

Technology, who furnishes editorials and special

monthly articles; Robert W. Chambers, Bishop Sam-
uel Fallows, Opie Read, Cyrus Townsend Brady,
Robert B. Armstrong, Elia W. Peattie, Charles Noel
Douglas, S. E. Kiser, Richard Henry Little, Carolyn

Wells, etc. Among the numerous advertising patrons

are: Lyon & Healy, Sears, Roebuck & Co., Chicago,

Milwaukee & St. Paul R. R., National Biscuit Co.,

Kimball Pianos, John M. Smyth & Co., Mead Cycle

Co., Hartman Furniture Co., Crofts-Reid Co., etc.,

etc. All advertising orders are received through and
bills paid by advertising agencies with established

credit.

Balch Publishing

Company
Home Life is owned and published by the Balch

Publishing Company, incorporated under the laws of

the State of Illinois. The authorized capital stock is

$150,000, divided into 15,000 shares of $10 each.

$50,000, or 5,000 shares, are common stock, and $100,-

000, or 10,000 shares, are preferred stock to the ex-

tent of 10 per cent. The $50,000 of common stock

constitutes the consideration for which Mr. Frank O.

Balch transferred the entire property to the Company,
and the $100,000 of preferred stock is offered for

investment. While the preferred stock is guaranteed
only 10 per cent of the profits it participates in and is

entitled to receive its full share of the additional

profits, the same as the common shares.

Present Condition of the

Company
The following figures are taken from the trial bal-

ance for the four months of the present fiscal year:

The income during the said period of four months
was $109,735.46, the expenses for the same period

$88,138.25, and the earnings $21,597.12, which is at

the rate of $5,399.30 per month, equal to 43 per cent

on the entire capital of $150,000, and six times as

large as the guaranteed annual dividend.
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As per trial balance of May 1, 1909, the resources

of the Company are $291,545.54, the liabilities (in-

clusive of the capital stock) $199,781.51, and the

surplus $91,764.03.

The receipts from the Chicago Post Office on file

at the office of the Company show that over 900,000

copies of Home Life are mailed monthly.

The value of a magazine is figured on a basis of

$2.00 per circulation unit, which would make Home
Life, with its 900,000 circulation, worth $1,800,000,

or twelve times the amount of the Company's capi-

talization. Even on the basis of 50 cents per unit

the magazine would be worth $450,000; on the books

of the Company, however, circulation is valued at

only about 16 cents per unit.

The Purpose
The purpose for which the stock is offered is to

secure funds to improve Home Life to the extent

of making it the leading rural publication in this

country. The population of the United States is

eighty-four millions, of which seven millions are

classes and seventy-seven millions are masses—the

neld^of Home Life is with the masses. The stock is

offered to the public because the security, while ample,

is not of the class on which banks are permitted to

make loans, and large or short term loans from indi-

viduals are not advisable. It should be understood,

however, that while additional capital is desirable

and will enable the Company to make immediate
improvements, the business is sufficiently well estab-

lished to continue profitable regardless of the sale

of stock.

Outline of Improvements
The first improvement will consist of discounting

all bills, which discounts are expected to be sufficient

to pay the guaranteed 10 per cent interest on the

entire issue of $100,000 worth of preferred stock.

The next improvement will consist of using a

higher grade of paper for the magazine, better cover

designs and superior reading matter.

The third improvement will consist of eliminating

all objectionable advertising. To secure higher grade

advertising, such as is carried by the Ladies' Home
Journal and other standard publications, the objec-

tionable advertising has to be eliminated for about
two months, as the higher grade advertisers are par-

ticular of the company in which they appear. New,
substantial advertisers can easily be secured, owing
to the fact that Home Life is known to be very near

the top as a paying publication for advertisers. The
proceeds from the sale of the preferred stock will

provide the necessary strength to effect the above
improvements with safety.

After the mentioned three improvements are ac-

complished and the magazine made the best and
strongest publication for the masses in the country,

the fourth improvement will be introduced, consisting

of raising the price of Home Life from 25 cents to

50 cents per year, which, on the basis of the present

circulation, will increase the income from that source

alone by $225,000 a year, equal to 150 per cent on the

entire capital of the Company.

[Guarantee

An indorsement upon each certificate guarantees

the payment of at least 10 per cent dividends, payable

semi-annually, and the redemption of the principal

with a premium of 5 per cent on demand at the end
of three years. The entire assets of the Company and
Mr. Balch's personal estate are back of the guarantee,

which is as effective as a first mortgage, there being

no bonds, mortgages or prior liens of any kind. In

addition to the security represented by the business,

Mr. Balch's life is insured in the Penn Mutual Life

Insurance Company for the benefit of the preferred

shareholders to guard against the value of the busi-

ness being impaired temporarily or permanently
through his unexpected decease. The surrender of

the shares, however, is not obligatory, being left at

the option of the shareholders.

References

The magazine is known to every one prominently
connected with the publishing or advertising busi-
ness. It is known to 900,000 homes in the United
States. It is listed as one of the leading mail-order
monthlies in every newspaper and magazine directory,
and the Company receives business from nearly every
advertising agency in the country. A few specific

Chicago references are submitted herewith and many
others can be furnished on request.

March 5, 1909.
We have had business dealings with the Balch

Publishing Co. for several years, and our relations have
been very satisfactory.
We regard them as a reliable and progressive con-

cern and any statements that they make are worthy
of consideration.

THE PILCHER-HAMILTON CO.,
1824 Dearborn Ave.

We desire to advise you that we are greatly pleased
with the results our customers are getting from Home
Life.
The best evidence of our appreciation of the merits

of your publication is the fact that during 1908, which
was a panicky year, our business, with you increased
262 per cent over 1907. Yours very truly,

MAHIN ADVERTISING CO
125 Monroe St.

March 5, 1909.

TO WHOM IT MAY CONCERN:
We have known Mr. F. O. Balch, publisher of the

Home Life and Ladies' Magazine, since the year 1900.

We have been doing business with him continuously
since then, and we believe that to him alone is due
the credit for buiiding up the business to its present

large proportions. BRADNER SMITH & CO.,
134 Monroe St.

March 4, 1909.

Balch Publishing Co., 205 Kinzie St.

Gentlemen—We are glad to say to you and all who
are interested, that we greatly admire the manner
in which you conducted your business and the sin-

cerity with which you have met your obligations dur-

ing the present financial stringency. We highly re-

gard your Mr. Frank O. Balch and believe him to be
an exceptionally honorable and hard-working young
business man. Very truly yours,

MANZ ENGRAVING COMPANY.
Majestic Building.

March 5, 1909.

Referring to your investment proposition in the
stock of Balch Publishing Co.

It is a well-known fact that the larger the scale

any business proposition is conducted on, the less ex-

pensive it is pro rata. For this reason it does appear
to me that the stock proposition you offer the public

should be a most excellent one. Nelson Chesman &
Co. are already spending with you for our clients in

the neighborhood of from $50,000 to $75,000 per

year, and the fact that the character of business

which applies to your publication is constantly in-

creasing, there is no reason why we should not in the

next year or two be able to spend with you double
the amount. Other agencies will undoubtedly be
in the same position as ourselves, and altogether we
think your investment proposition a good one. Yours
verv trulv.

NELSON CHESMAN & CO.,
Owners of Publicity Chicago Office:

Bldg., St. Louis. Trade Bldg.
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At your request we are submitting you hexewil

a statement showing the value of paper you have
purchased from us since October, 1908. for your pub-
lication. Home life,

October. 190S $ -i.994.01
\ :-r7. r: 19 ':<

. 4.52: 33
December 1908 5.032.55
January. 1909 ! S3 G 98
February, 1909 .. . 5.S52.S4

Total ... . .§25.259.24

We ieare to assure you that your account is fully

appreciated and that we are at all times ready to co-

operate with you in maintaining the success of your
magazine. Yours very truly.

BERMIXGHAM & SEAMAN CO..

Tribune Building.

Supervision of Business

Ifcc .::.-_::. bang a home enterprise, more or

less lublic. located right here in Chicago vrithin five

minutes' walk from the loop, it would be easy for any
one interested to keep posted on progress and eon-

ditions. and as the magazine would be mailed each
month to every shareholder, knowing the advertising

rate to be $3.60 per line, it can always be figured out

how much income is derived every month. Complete
statements will be sent to all shareholders semi-

annually with the dividend checks.

Conclusion
The investment is presented and will appeal only

to the man who realizes that he has no money to lose

in purely speculative enterprises: to the deliberate

man, who in making his investments requires a clean
record ;: snccese and indisputable reference upon the
integrity wad ability of the institution to which he
entrusts his money; to the man desirous of realizing

more profit on his money than savings banks or first

mortgages pay. and yet not grasping enough to sacrifice

safety to a mere "prospect'' of big prod:;.

In presenting this investment to the public no
inducements other than merit are offered. The in-

TCstmeHl is advantageous as it stands, and its ad-
vantages are due to the fact that the Company is

capitalised for only as much as it needs, which in turn
is due to a desire on Mr. Balch's part to continue the

justness :-.
c heretofore proincing rrtdts from its

legitimate aomees and not from the sale of secu:

tne public The Company is a comparatively

im : implicated affair, and all there is to the proposition

di in this announcement. The entire issue con-

sists of 10.000 shares only, over 4.000 have already

been sold, and it is anticipated that the remainder

will be promptir subscribed. It is therefore recom-
mended that applicat::_:s be sent in promptly to se-

cure the shares at §10. The attached blank can be

used in applying for shares, and the application with

payment should be made or mailed before July 15

to be entitled to a credit of two months' dividends.

The entire information presented in this announcement constitutes the basis

upon which these shares are offered for subscription, and it is made a part of the

application as if embodied therein.

BALCH PUBLISHING CO.

Use This Application Blank

Balch Publishing Company,
51 Dearborn Avenue, Chicago, 111.

Subject to your guarantee, I herewith apply for Share; of your io per cent

Guaranteed Preferred Stock at $io per share on Plan and enclose herewith $ as

required under the said plan, agreeing to pay the balance, if any, according to your terms.

Issue and mail me certificate or r I am entitled to by my payment. In the event

of my application reaching you too late to secure the shares a will advise me and be
governed ^actions. Mail me a current copy of Home Life and a copy of each issue

therea:

Name

Address

X. B. If application is accompanied by full payment certificate will be issued immediately.
If part payment is sent, regular receipt will be mailed and certificate issued when payments
are completed.
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Rates, 40 cents per agate line, cash with order, nothing less than 3 lines.

Advertisements should be in our office on or before the 2d preceding date of issue.

HELP WANTED

WE EXPECT to have positions for a number of

men as automobile car drivers, and interurban rail-

ways; only sober and reliable men need apply; ex-

perience unnecessary; send four-cent stamp for ap-

plications. The Western Transportation Com-
pany, American Nat. Bank Bldg., St. Paul, Minn.

WANTED—Railway mail clerks, city carriers,

postoffice clerks. Many examinations coming.
Yearly salary $600 to $1,600. Short hours. An-
nual vacation. No layoffs. Salary paid twice

monthly. Over 8,000 appointments to be made
during 1909. Country residents eligible. Political

influence not necessary. Common education suf-

ficient. Candidates prepared free. Write im-
mediately for schedule of coming examinations.
Franklin Institute, Dept. F 62, Rochester, N. Y.

THE UNITED TRADE SCHOOL CON-
TRACTING CO., conducts a trade school and
wants men to learn plumbing, bricklaying or elec-

trical trade. No expense and hundreds have
learned in a few months. Steady work guaranteed.
Address 120 E. 9, Los Angeles.

PATENTS

PATENTS—H. W. T. Jenner, patent attorney
and mechanical expert, 608 F Street, Washington,
D. C. Established 1883. I make an investigation
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, 612
F St., N. W., Washington, D. C.

PATENTS SECURED — Inventor's Pocket
Companion free. Send description for free opinion
as to patentability. W. N. Roach, Jr., Metzerott
Bldg., Washington, D. C.

SCHOOLS

m

$200 TO $600 MONTHLY EASILY MADE fit-

ting eye glasses. Short, easy mail course. Reduced
tuition. Big demand for opticians. Write today
for free "Booklet O." National Optical College,
St. Louis.

TELEGRAPHY taught quickly. R. R. wire in
school. Living expenses earned. Graduates as-
sisted. Correspondence course if desired. Cata*
log free. Dodge's Institute of Telegraphy, 49th
St. Valparaiso, Ind. Established 1874.

SCHOOLS

AUTOMOBILE SCHOOL—Learn the automo-
bile business, repairing and driving, in which you
can earn good wages and have healthful and pleas-

ant work. We give a thorough and practical course
in road work and repairing. For full particulars

address Academy of Automobile Engineering, 1420
Michigan Ave., Dept. "C," Chicago, 111.

OPEN a Mirror Factory. We teach and trust

you. ,10c. brings booklet and particulars. None
without $25 daily. Hullinger's Mirror School,

Francesville, Ind.

CIVIL SERVICE EMPLOYEES are paid well

for easy work; examinations of all kinds soon;
booklet 50, describing positions and telling easiest

and quickest way to secure them, is free. Write
for it now. Washington Civil Service School,

Washington, D. C.

INVENTIONS

EXPERT AND SUCCESSFUL inventor will

develop ideas and inventions, build models, make
drawings and give general advice in perfecting and
marketing inventions. Long experience. Circular

free. L. Casper, 633 No. Park Ave., Chicago, 111.

INVENTORS. Perfector of inventions, experi-

mental work, metal patterns, models, tools, punches
and dies of all descriptions. Model shop, skilled

labor, reasonable prices. Phone Main 4929. Mr.
G. Schmidt, 168 S. Jefferson St., Chicago, 111.

AGENTS WANTED

AGENTS—Our $2 adding machine is making a

tremendous hit, good territory unoccupied. Smith
Supply Co., B.-6, Los Angeles, Cal.

AGENTS—Handle a staple article, men's and
women's handkerchiefs. Factory to consumer
through you. Established line. Continuous or-

ders. Rare opportunity. Write to Republic Mfg.
Co., 2071 Greene St. ,New York.

EARN MORE MONEY! " The Booster Maga-
zine" puts you "next" to a 600 per cent profit mail

order business and an automatic press proposition

actually paying workers $65 weekly. Other big

features galore. In a class by itself. Get out into

the sunshine. Quit "grinding!" "Booster" starts

you. Two months' trial, 10 cents. P. M. Burdick,

351 Dearborn St., Chicago.

YOUR NAME ON RUBBER STAMP, 10c;

with address, 15c; pad, 12c; dater, 15c. Stamps,
10c per line, postpaid. National Stamp Works,
no Fifth Ave., Chicago. Agents wanted.
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AGENTS WANTED

STOP, women and men; hurry; seven new, useful

fast sellers; 30 others to select from; big profits;

write for $2 free offer and particulars. Fair Mfg.
Co., Box 208, Racine, Wis.

DON'T ACCEPT an agency until you get my
samples and particulars. Chance of a life time to

get into a money-making business. T. M. Say-
man, 2390 Franklin Ave., St. Louis, Mo.

AGENTS WANTED in every shop to seU our
"Midget" knurled handle pocket screw-driver;

sample, 10c. Sterling Novelty Co., Plainfield, N.

J., Dept. E.

AGENTS—It's so easy to make $200 monthly
with our Dash Board Line Holder. We are ship-

ping them in 10 gross lots. Sample, prepaid, 30c.

silver. Wholesale Supply Co., D 17, Valdosta, Ga.

THE LIGHTNING MULTIPLIER POST
CARD will solve problems in multiplication quick

as a flash, with absolute accuracy. Indispensable

to every person who uses figures. Cannot get out
of order. Send for one, and you will wonder how
you ever got along without it. Agents wanted.
Sample, 10 cents in stamps. The Simplicity Co.,

Chicago.

FOR SALE

FOR SALE—Complete set of castings, with blue

prints of f h. p. gasoline stationary engine; includes

governor and timer, screws, etc., $10. Comet Motor
Works, 17 W. Madison St., Chicago, 111.

FOR SALE—Complete 3-rail electric railway.

Cost $20.00. Will sell for $9.00. Further particu-

lars for red stamp. E. A. Gordner, Box 547,
Rochester, N. Y.

FOR SALE—Amateurs, make your coils with a
slide wire bridge. Drawings and instructions, 50
cents. No toy. Cost, $3.00. -Advance Bridge
Co., 125 E. Jefferson St., So. Bend, Ind.

FOR SALE—A large quantity of No. 34 single

silk magnet wire at $1.50 per pound; any address
prepaid; nothing less than one-half pound. Geo.
E. Glasser, Charlotte, N. Y.

EXCHANGE OR SELL your motors, genera-
tors, steam and gasoline engines, cameras, magic
lanterns, phonographs, printing press, musical in-

struments, real estate, or anything of value, new or
second-hand. Send 4c stamp for best trading plan
known. National Exchange Co., 929 Olive, St.

Louis, Mo.

THREE THOUSAND FORMULAS—My 368-
page volume of recipes and trade secrets, cloth

bound, only 40c prepaid. Worth dollars. Satis-

faction guaranteed. Wiley Sanderson, Dept. E,

Ypsflanti, Mich.

SNOW SCENES—Views from one of Maine's
most picturesque places. 5 ft. snow. 6 actual

photo-cards, highly polished, 50c. Suitable for

framing. C. Stanley, L. B. No. 5, Dixfield, Me.

FOR SALE

LUBRICANTS, asbestos, graphite and mica
candles for loose pulleys and shaftings; no drip;

no dirt; economical. Swain Lubricator Co., 252
E. Lake St., Chicago.

BUSINESS OPPORTUNITIES

CONCRETE—Learn how to handle this ma-
terial, by reading "Concrete," a monthly magazine
devoted to the uses of Portland cement. Practical,

instructive articles, written in plain English. Sample
copy, ioc. Yearly subscription, one dollar. Con-
crete Pub. Co., 299 Owen Bldg., Detroit Mich.

500 PER CENT PROFIT seems incredible,

don't it ? Send us ioc silver for copy of our folder,

"How to Make Money Making Mirrors." Money
returned if not satisfied. Economy Chemical Co.,

Box P-805, Ludington, Mich.

I HAVE listed with me to sell all subjects, I. C.

S. and A. S. C. bound volumes. Do not buy until

you get my prices. M. C. Suttle, McLeansboro,
111.

SEND A DIME—coin or stamps—for a sample
of "Just-Pull," the greatest electric light attach-

ment on the market. A child can operate it. Easy
money. No labor attached to the selling. Takes
one minute to show it; can't get out of order; sells on
sight for 25c. 100 percent profit. 2,000 sold to

consumers at Chicago Electrical Show. Send ten

cents for sample and full descriptive matter by re-

turn mail. Premier Novelty Company, Dept. C,

42 River St., Chicago.

MAKE MONEY AT HOME faster and easier

than you ever dreamed possible. Russell's New
Confection, Dairy Cream Crisp, sells like wildfire,

from stores, on the street, or on trains. The more
they eat the more they want. Profits, $5 to $10 a

day, sure. Proceeds from a single batch pays for

the formula, all raw material, and then some. A
child can make it. Formula with full instructions,

$1, postpaid to any address. Special: Until fur-

ther notice, all orders will receive, free, my up-to-

date method for making Stale-Proof Salted Peanuts;

also my book, Straight Talk on Candy. Address

Chas. E. Russell, 716 Clybourn St., Milwaukee,
Wis. P. S.—Over 30 years a candy-maker.

1000 WAYS TO MAKE MONEY—This 125-

page book, worth dollars, only 20c. prepaid. Satis-

faction guaranteed. Landin & Co., Dept. 22, 97
E. Chicago Ave., Chicago, 111.

WIRELESS

WIRELESS SUPPLIES—Norway iron core
wire No. 22, straightened and cut to length, 20c.

per pound. Core, 1x10 inch, weighs i£ pounds.
Wire for electrolytic detectors, 5c. per inch. No.
34 S. C. C. magnet wire, $1.23 per pound. All

sizes and insulations at proportionate prices. Tin
foil, 35c. per pound; 2000 square inch per pound.
Leyden jars, 3^x7, 60c. each; 1^x4 for adj. cond.,

40c. Catalogue ready in a few days. O. S. Daw-
son, 156 Wabash Aye., Chicago, 111.

CARBON WIRELESS DETECTOR sent pre-
paid upon receipt of 50c. Simple, sensitive and
strong. Dept. Q, 357 E. 46th St., Chicago.
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WIRELESS

LEARN WIRELESS TELEGRAPHY. Opera-
tors make big salaries. Why? Because they are

scarce. Big field; easy to learn; cost small. In-

structions free. H. B. Steele, 229 Greene Ave.,

Brooklyn, N. Y.

THE NEW SILICON DETECTOR will in-

crease your receiving radius 500 per cent. Only type
sold to experimenters authorized by owners of Sili-

con patents. Infringers prosecuted! Send for spe-

cial price list. W. C. Getz, 345 N. Charles St.

Baltimore, Md.

WIRELESS TELEGRAPHY—Send twenty-five

cents, coin, today and receive by return mail com-
plete instructions, with diagrams, for making a com-
plete sending and receiving station. Among in-

struments described are i-inch coil and two different

types of receivers. Box 519, Lima, Ohio.

WIRELESS EXPERIMENTERS, 1200 OHM
receivers, each S3.00. Wound with copper wire and
very sensitive. First 25 sold will be fitted with
nickel plated headband. W. C. Getz, 345 N.
Charles St., Baltimore, Md.

WONDER MEDICAL COIL, 35 CENTS. No
man can take full strength of it with one dry cell.

Stamp for catalogue. Hertzian Elec. Co., 1924
Flatbush Ave., Brooklyn, N. Y.

1,000 OHM Wireless Receivers $1.75. Very sen-

sitive and absolutely reliable. New Wireless Detect-
or. You want to know about both. Send stamp
for descriptive circulars. Alden Wireless Co.,

Campello, Mass.

WE HAVE THE HANDSOMEST, and clearest

receiving ELECTROLYTIC DETECTOR in the

United States. Price $1.50. Everything in Wire-
less. Stamp for catalogue. Hertzian Elec. Co.,

1924 Flatbush Ave., Brooklyn, N. Y.

WIRELESS. One-inch spark coils, specially

made for wireless. Fat hot spark. Regular $6.00.

Special this month $4.50. Also larger coils. A B
C Wireless Specialty Co., in Broadway, New
York.

WIRELESS EXPERIMENTERS—The 'Wire-
less Equipment Co. has taken over the business of

W. C. Getz and will continue the same high effi-

cient apparatus. Address all communications to

Wireless Equipment Co., West Arlington, Md.

STATIC MACHINES, $3.75, Wimshurst, 2-8-

inch plates. 3-inch spark. Work in wet weather.
Stamp for catalogue. The Hertzian Elec. Co.,

1924 Flatbush Ave., Brooklyn, N. Y.

WIRELESS TELEGRAPHY. Complete in-,

structions, with diagrams, for making 1 inch coil,'

two types of receiver, and all other instruments
necessary for a complete wireless sending and re-

ceiving station. Price, 25 cts. (coin). Box 519,
Lima, Ohio.

WIRELESS

SPECIAL PRICES: 1000 ohm wireless re-

ceiver, double pole, special thin diaphragm, $1.75.

Wireless telephone for amateurs, blueprint showing
connections, 20c. Morse, Continental and Navy
Codes, ioc. "National" receiving condenser, 30c.

Waterhouse Bros., 5 Main St., Bourne, Mass.

WIRELESS TELEPHONE OUTFIT—Induct-
ive type. Transmitting and receiving coil for both

ends (communication can be held each way). Two
special wireless transmitters, switches, receivers; all

mounted for immediate use. Will talk up to 30 feet

through walls, etc. Distance can be increased by
use of more batteries. Complete, ready for ship-

ment, $30. Victor H. Laughter, No. 9, University

Bldg., Detroit, Mich.

FLASHERS

FIREFLY FLASHER—Automatically flashes

any lamp on and off 30 times a minute. Flashing

socket or standard flasher. Price $1.50. Send for

booklet. C. O. Schneider & Co., 103 S. State

St., Chicago, 111.

MISCELLANEOUS

MEDICAL AND SPARK COILS repaired.

Send stamp for full detail drawings on a medi-
cal or spark coil. Price 50c. Address J. Lockie,

R. 1 7 18, Marquette Bldg., Chicago.

SELL your surplus couplings and fittings. We
buy. Write us. A. & J. Mfg. Co., 24 W. Ran-
dolph St., Chicago, 111.

FREE—Our latest illustrated catalogue of

tricks, novelties, puzzles, books, etc. Peerless

Trick & Novelty Co., 3 146-3 148 State St., Chi-
cago, 111., Dept. O.

MAGIC POCKET TRICK FREE. Catalogue
included, send 4c in stamps. Magic, Dept. 17,

270 W. 39th St., New York.

SNOW SCENES. Views from one of Maine's
most picturesque places. 5 ft. snow. 6 actual

photo-cards, highly polished, 50c. Suitable for

jraming. C. Stanley, L. B. No. 5, Dixfield, Me.

THREE THOUSAND FORMULAS—My 368-

page volume of recipes and trade secrets, cloth

bound, only 40 cents, prepaid. Worth dollars.

Satisfaction guaranteed. Wiley Sanderson, Dept.
E, Ypsilanti, Mich.

HOW TO GET a Hektograph that will make 150
copies in 10 minutes. Costs $2.00, for letter size.

Write for circular. Heyer Duplicator Co., 86
LaSalle St., Chicago.

METALIZE FLOWERS, INSECTS, ETC.
Big money selling as jewelry. Latest novelty;

everybody buys. Two sure formulas and full in-

structions for 50 cents. A. P. Benson, Stewartville,

Minn.

RESISTANCE COILS for no volt arc lights

50c. pp. Coils to run battery motors off of no
volts, $1. Walter W. Hartman, Clay Center,

Kansas.
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MISCELLANEOUS

"THE SURE CURE," a most comical novelty;

i2c, postpaid. Ewing's, Decatur, 111.

FOR SALE—Practically new set Cyclopedia of

Applied Electricity in five volumes, securely bound
in half morocco leather. Treats of dynamos,
motors, storage batteries, current measurements,
wiring, telegraph, telephony, exchanges, lighting,

railways, power stations, alternating current, power
transmission, etc. Cost $19.00, will sell for $8.00.

Address Book Broker, care of Popular Electricity.

WE MANUFACTURE GLASS PAPER. Plain
glass windows made to look like real stained glass.

Easily applied and beautifies the home. Some-
thing new for agents. Two sheets of this glass

paper sent as a sample with catalogue in colors and
complete instructions on receipt of 10 cents. S.

H. Parrish & Co., 216 Clark St., Chicago.

ESTABLISH PERMANENT AND PROFIT-
ABLE business by operating best peanut and
match vending machines. Never out of order.

Price $3 per machine. Makes big money. Inter-

national Vending Co., 36 Fifth Ave., Chicago.

THREE THOUSAND FORMULAS. My 368-
page volume of recipes and trade secrets, cloth

bound, only 75 cents, prepaid. Worth dollars.

Satisfaction guaranteed. Wiley Sanderson, Dept.
E, Ypsilanti, Mich.

STEEL STAMPS. Mark all your tools.

Your initials for 50c. Full name, not to exceed 12

letters, $1.00. Send for price list. Grouse & Co.,

Rochester, N. Y.

DRY BATTERIES RENEWED cheaply, last

long as new, correct scientific method. Send 25c
for instructions. Fairmont Telephone Co., Leigh-
tons Corners, N. H.

ALUMINUM solder that will solder. We will

send you one pound of solder and a stick of flux

prepaid for $1.25. Grimes & Harris, Leominster,
Mass.

"23 FOR DIRT." Cleans everything. Every-
body needs it. Ask your dealer, or send 10c. for

can. Agents wanted everywhere. C. C. C, 403
S. 12th St., St. Louis, Mo.

NEW MAGNET WIRE, sizes from 24 to 39, at

amazing low prices. Write for prices. New
storage batteries, 6-60, $7.50. Walter W. Hart-
man, Clay Center, Kansas.

EVERYONE USING DRY BATTERIES send
25c for scientific instructions. Renew exhausted
batteries cheaply; last long as new. Fairmount
Telephone Co., Leightons Corners, N. H.

FREE TO ALL—Our illustrated catalogue of

tricks and novelties, etc. National Trick &
Novelty Co., Dept. B. 2806 State St., Chicago, 111.

STOP, women and men; hurry; seven new, use-

ful, fast sellers; 30 others to select from; big profits;

write for $2 free offer and particulars. Fair Mfg.
Co., Box 209, Racine, Wis.

MISCELLANEOUS

AMATEURS READ THIS—200 WATT DY-
NAMO—Rough castings, $4; blue prints, 50
cents. If castings are ordered within thirty

days after prints, price of prints refunded. Lee,
Harris & Co., Box 41, Jamestown, N. Y. Photo
for 2 -cent stamp.

THREE BIG LISTS, description and synopses
of plays, monologues, farces, vaudeville sketches,

parlor comedies, French plays, mock trials, drills,

marches, imitations, popular entertainments and
handbooks. How to write plays, minstrel joke

books, make-up material and books, pantomimes,
tableaux, parlor magic, etc., etc. Three big lists

mailed to any address for 10 cents. Charles

MacDonald & Co., 53 Washington St., Chicago,
111.

i hp. WATER MOTOR with emery wheel,

pulley and belt, $1.50. Aluminum Water Motor
fan and guard, $3.50. Send for booklet. Brooks
Machine Co., 1202 Wilcox Ave., Chicago, 111.

MILLING MACHINE. Vise and counter
shaft. $20. Taylor ore crusher, $10. Winship,

704 Masonic Temple, Chicago.

MOTORS—Single phase A. C. no V how to

make miniature out of simple material; plans and
instructions, 25c, silver. Electric Power, 9749
Ave. H., East Side, Chicago.

BOYS—BOYS—This is for you, and those who
like boys. "The Boy Electrician," by Prof. Erwin
James Houston. A book every boy will enjoy and
learn something from. 326 pages—10 full page
illustrations. Price $1.50—or free for only three

paid yearly subscribers to Popular Electricity.

Popular Electricity Pub. Co., Book Dept., Monad-
nock Block, Chicago, 111.

WONDERFUL INVENTION—Canchester In-

candescent Kerosene Lamp; burns with or with-

out mantle; 10 times brighter than electricity, gas,

or acetylene, at 1-10 cost. Burner fits all standard
lamps; saves 75 per cent oil. No trimming wick?.

$10 daily. Beware of imitations. Outfit FREE.
Canchester Light Co., 26 State, Dept. P. E.,

Chicago.

WANTED—Railway mail clerks, city carriers,

postoffice clerks. Many examinations everywhere
soon. $600 to $1600 yearly. Short hours. An-
nual vacation. Salary twice monthly. Over 8000
appointments to be made during 1909. Country
and city residents equally eligible. Common edu-
cation sufficient. Political influence not required.

Candidates prepared free. Write immediately for

schedule and free bulletin. Franklin Institute,

Dept. G 61, Rochester, N. Y.

VOLTMETERS, AMMETERS, $1.50 EACH.
We offer at the above price an instrument su-

perior in action to any selling at four times this

sum. Unlike the common gravity meter the
needle comes to rest quickly. Send for descriptive

circular. For those desiring to construct their

own meter we will furnish complete drawings and
instructions for building the above instruments
at 25 cents each or both 40c (postpaid). Paradox
Supply Co., Box 551, Reading, Pa.
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-The WORLD Is YOURS For $3.00-
TECHNICAL WORLD MAGAZINE ) BOTH FOR

and the

NEW PEERLESS 12-INCH 6L0BE $3.00
The regular price of THE TECHNICAL WORLD MAGAZINE is $1.50 a year,

but it's worth far more. You could not duplicate the Peerless Globe for $6.00. We
have, however, purchased many thousands in order to bring this great bargain oppor-

tunity within the reach of our patrons and friends.

New Peerless 12-inch Globe
—the latest globe on the market, lithographed

in ten permanent oil colors. The stand

which is made of oak, weathered finish, is

more up-to-date and far superior to the old-

style iron base. The ball, or globe proper,

is finished with high-grade varnish and is,

therefore, impervious to water. It can be

kept bright by an occasional wiping with

a damp cloth.

TIME DISC—By means of a time disc at

the north pole, time at any point in the world

may be instantly approximated by noting the

time at the point where observation is made.

ISOTHERMAL LINES—The isother-

mal lines are represented by red and blue

lines for January and July and at various i n-

tervals the mean temperature for three months

is noted.

The ANALEMMA—Just west of Mex-
ico is the Analemma representing a figure

eight. This is divided into months and
the months, in turn, into days, and
shows just where the direct rays // pop.

of the sun strike the earth for tf Elect.

every day in the

year.

Heighth 20

Inches.

NOTE. The globe weighs eight pounds when packed
ready for shipment. The subscriber must pay the
freight or express charges when delivery is made.

Technical World Magazine

Chicago, U. S. A.

ORDER
BLANK

Technical

World Magazine

Chicago, U. S. A.

For the $3.00 enclos-

ed please send me The
Technical World Magazine

for one year, and the 12-inch

Peerles* Globe, as advertised.

Name

St. Address

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

EXCELSIOR QUALITY

HE LOS ANGELES-SAN DIEGO

ENDURANCE RUN

<::- .

May 30th, 357 miles in 20 hours, only five finished with perfect scores.

TWO WERE EXCELSIORS, the others double cylinder machines of twice the rated power.

IN THE NEW JERSEY MOTOR CYCLE CLUB RUN MAY 30-31, 52 started, only 5 perfect
scores. THREE OF THEM EXCELSIOR AUTO-CYCLES.

Excelsior also won special cup for consistency and perfect score medal for single cylinder machine.

We build no racing machines and enter no speed contests, but for steady dependability on the road

EVERY EXCELSIOR AUTO-CYCLE IS A PRIZE WINNER.
Write for our new catalog M. C. 129 and learn why.

EXCELSIOR SUPPLY COMPANY
Established 1876. 233-237 Randolph Street, CHICAGO, ILL.

Do You
Experiment?

If you are carrying

on experiments in

which wet or dry

cells have to be used

our BATTERY
CATALOGUE will

prove of interest.

Sent FREE to

all who mention

this publication

GLOBE
DRY BATTERY

Designed for

Electric Bells, Annunciators, Gas
Lighters, Operating Small Motors,

Etc. Specially adapted to Wireless

Receivers

Price in lots of 12 or more, 13 l-2c each.

Fahnestock
Connections

No Extra
Charge

NATIONAL CARBON CO.
CLEVELAND, OHIO

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

m wfflpay freHthf

On Triai
You

UntHJan. hi
AtOarExpense

Judge and! Jury

I jL-f' Vj/ We will send you, cRrectTrom our factory, a complete Hess furnace heating outfit of

j
fp' - best quality, alt made to your measurements, for $25 to $100 less than you can buy

> / from dealers. We will supply special plans and full directions for installing, and will loan

you all necessary tools so you, or any man handy with tools, can put up the equipment easily.

Our Unusual Free-Trial Offer
You may place the purchase price in the hands of your local banker, who will hold it until Jan. 1st, while you test the heater. If the test

;is not satisfactory, ship the goods back to us. We will pay the return freight charges, and the banker will refund your money.

Special Heating Plans Important Booklets Free
You send us a rough sketch of any building you wish to heat and At great expense we have compiled and published two very import-

we will have our experts prepare a simple, clear plan showing the ant booklets which are sent free to those who write. Our booklet,

"best possible arrangement of furnace, pipes and registers, for your "Modern Furnace Heating" contains numerous illustrations and
building, together with the exact cost to you of the complete clearly explains every principle involved in furnace heating for any
outfit. The plan, and our advice are absolutely free. No obligation class of building. "These Bear Witness" gives the names of

on your part to buy of us or to pay us one cent. thousands of users of Hess Furnace Outfits, to whom we refer

The Hess Steel Furnace Burns Any Fuel. Besides any kind of coal, gas or wood,
any other fuel, such as chips, twisted straw, corn cobs, etc., may be utilized and money saved.

mStKS£Sv Hess Warming & Ventilating Go. Ol2 Tacoma Bldg.
OHIGAGO

Send for Catalog

Our Toys are covered by Patents

granted and Pending.

This is anotnerth.

fl-KL Electric

Toy Engine
Style H

Retails for $1.50

^TT We make seven styles

^-M-» of Engines, also Aerial

Swings, Merry-Go-
Rounds, Ferris Wheels, etc.

The I~L
-K. Electric Toy Company

INDIANAPOLIS, IND.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Learn
the Automobile Trade

.... with ....

Dyke's Course
of Automobile
Instruction
STUDY during spare time-

Dyke's Course is now only $10 and
you would never miss the amount.
The Automobile and Gasoline En-
gine profession is the best profession
and there is a big demand forJielp
in this line.

DYKE'S COURSE is the only course in the world that can be taught
successfully by mail. We use wonderfully clever Working models of
the Gasoline Engine and -Magneto that actually work and they picture
the meaning while you study our interesting Instruction Pamphlets.
You will play with these models like a boy with a toy and the more you
play the clearer the subject will be to you.
MR. DYKE was the first Auto Supply man in America and built the

fifth successful Automobile in this country. His experience is embodied
in this course. Mr. Dyke made a special trip to Europe to secure addi-
tional matter for this great Course. The working models were designed
and are made in Europe by a leading mechanical artist.

NO MATTER how much you would pay you could not possibly get
a course equal to this one.

WE TEACH YOU everything there is to learn about the Automobile
and Gasoline Engine such as valve setting, turning ignition, how the
cylinders fire, construction of all forms of Magnetos and how to set
them, storage batteries and all systems of wiring, and many other
important subjects.

ONE CUSTOMER SATS:
"I*ve learned more in three weeks study of your Course than during

my ten years work around the shop."
Another customer who knew nothing about the Auto or Gasoline En-

gine says he can now run any car and set valves, etc.

OUR LIBERAL TRIAL OFFER of inspection is proof of our claims.
get our fine pamphlet and testimonials.

AUTOMOBILE OWNERS will save the cost the first month.
Automobile Engineering is a profitable trade to learn. Our Course

qualifies you—write today.

NOTE—We are considering the advisability of raising the price on
this wonderful Course. Even our students say it is worth a great
deal more and it is.

This is an illustration of the Complete Course.
THE TEXT I Working model of the Gasoline

BOOK | Engine that actually works.

Working models of the
Magneto—that actually works.

THIS AUTO BUTTON

SEND FOR IT TODAY
DYKE'S Corsp' School Motoring, 1300 Bk. Commerce Bldg. ^„.-j

ST. LOUIS

2.90
Buys This

Artistic Lamp

Made of Mission Weathered Oak,
hand rubbed, wax finished—24 in.

high, with handsome four-panel
.^/^ Art glass shade of green and white. 15 in.

quare, 7 in. deep, bent complete, ready for
use, for either

Gas, Oil or Electricity
This lamp is a lasting ornament, makes home

more homelike, inviting rest and
meditation. Qrder today for your
brary or sitting room. Fully

guaranteed at our special low
price. $2.90. Address

L. W. Gillespie. Pept. 6F. Marlon. Ind.

Here.Cigaret Smokers
ZZ Roll A Cigaret

In 5 Seconds
The"K.wick-Roller'"is a mar-
vel. Rolls a perfectly-formed
cigaret t^iat never unravels,
quicker than by hand, and
Makes Better

Cigarets Than
You Can Buy

Gives better "draw," a
sweeter smoke and more
compact "roll." Carry it

in your vest-pocket ; no tobacco waste; used for any to-
bacco, with any paper. It's a luxury. Tell your friends
about it. Send us your name and address and 25c in
stamps or coin and we will send you one quick.
SIGARET ROLLER WORKS, 43 W. Quincy St.,
Chicago.

KLEIN'S TOOLS BEST BY
EVERY
TEST

*_/

The Difference in
Tools Makes the
Difference in Service

Experience has proved
the worth of KLEIN'S
TOOLS. The BEST
when first introduced

in 1857 and have been THE BEST, ever since.CAUTION—All GENUINE KLEIN TOOLS areSTAMPED with the full name, M. Klein & Sons. None
other are genuine. Send 3c in stamps for 65 page cata-
log and price list on our complete line.

MATHIAS KLEIN & SONS
Manufacturers of Electrician's, Lineman's and Construction Tools

Station U. 3, Chicago, Illinois

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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50 CENTS A MONTH
FOR SIX MONTHS

OR SIX PAID SUBSCRIPTIONS
TO POPULAR ELECTRICITY

Will secure for you "Popular Electricity's Group No. 1" set of Electrical

Books. Each and every one of which is complete in itself. The text is written

so that anyone not away up in the electrical industry can understand it. Just

the set for the young man about to take up the study of electricity.

The Electrical

Handy Dictionary

This little Dictionary

gives you the definition of

all electrical words and
terms.

Easy Experiments
in Electricity

and How to Make
Them

The very latest

and most valuable

work on Electric-

ity for the amateur

or Practical Elec-

trician published.

First Steps in

Electricity or Electricity

for Beginners

For the beginner in the

Electrical Trade this book

is what you want.

Electricity

Made Simple

Just the book for

beginners and

electrical workers

whose opportuni-

ties for gaining

information on

the branches of

electricity

have been

Offered Here
^S*^ limite

would cost you if not purchased under this Group Offer, over $4.00
—10 minutes' work in securing 6 subscribers (paid) for us, we send them

to you free of charge, or send us the coupon with 50 cents and we will ^/vv^V^
sell them to you for $3.00 on installment of 50 cents a month for 6 f t^^sft
months—$3.00 in all. Everybody starting out in the electrical field x&^
cannot afford to be without these books—especially at the price

now offered. You have got to buy them some time

—

why not X ^^ ^
now on this Special Group Offer

Popular Electricity Publishing Company
1252 Monadnock Block, CHICAGO, ILLS.

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

With

"ENPEESEE"
FANS

The above cut shows Vogel's

COOLING and AIR PURIFY-
ING apparatus installed in the

Gem Theatre at St. Louis. This

theatre seats 1200 people. Five

large machines giving excellent

satisfaction at a low consumption

of ice. The same apparatus is in-

stalled in the Senate Theatre, Chi-

cago, Rex Theatre, East St. Louis

and the Astor Theatre, St. Louis.

We are sublicensing manufactur-

ers in all cities to manufacture

these cabinets under our instruc-

tions. We furnish the fans and

also detailed information for in-

stalling same. It is to your inter-

est to correspond immediately

with us.

Address

NATURAL POWER CO.
1512-14 Clark Ave.

St. Louis

Popular

Electricity
BOUND VOLUMES

<I First twelve issues, com-

plete with index.

1§ Handsomely bound in blue

silk cloth, gilt embossed.

*I We have only a limited

supply of bound volumes

owing to- our inability to se-

cure certain back numbers
which had been sold out.

Apparently most of our read-

ers value their copies too

highly to part with them
even at a premium.

^ We will furnish these bound
volumes while they last at

$2.25, all charges prepaid.

*l First come, first served.

No more when these are gone.

Order quick if you want one.

POPULAR ELECTRICITY

PUBLISHING CO.

Monadnock Block
CHICAGO

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Federal Craftsman Lamp
An unusual table lamp, designed (or

parlor, library or den. The panels of

the hand-made shade are of art glass

in carefully selected colors, over which

pleasing land and water scenes are repro-

duced in metal outline work with a very

unique shadow effect. Entire lamp fin-

ished in verde antique. Height, 18

inches. Shade, 1 6 inches long by 7 inches

wide. Base, 8 inches in diameter.

Price, complete with two Hubbell pull

chain sockets and 8 feet of silk cord and

plug, $31.50

Manufactured Exclusively by the

Federal Electric Company
Lake and Desplaines Streets, Chicago

WIRELESS COMMUNICATION
Now is the time to engage in the study of the new art of

wireless. The demand for trained wireless operators is

growing constantly. The recent government action has
increased the demand 100 per cent. Salaries of trained

operators range from $15.00 to $40.00 per week.

THE AMERICAN WIRELESS INSTITUTE
is the only universally recognized school in the world for

the teaching of this art.

APPLICATIONS NOW ON FILE FOR 100 EXPERT OPERATORS

Come in and be one of the first to take a position in this

new field that offers promotion, good salaries and bound-
less opportunities.

Descriptive matter free on request. Address nearest office.

27 WILLIAM STREET
NEW YORK N. Y.

UNIVERSITY BUILDING
DETROIT, MICH.

For our Mutual Advantage mention Popular Elcetrieity when writing to Advertisers.
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*^^*.r

20 % DOWN IO % PER. MONTH
Why wait for your Diamond until you have saved the price ? Pay for it by the

Lyon Method. Lyon's prices are fully 20 % lower than any others. Lyon's Diamonds
are guaranteed perfect blue-white, imported in the rough, cut and polished here to

save import duties and middlemen's profits. A written guarantee accompanies each

Diamond. You have the option for exchange at any time at full purchase price. All

goods sent prepaid for inspection. 10% discount for cash. Send now—today—
for our catalogue No. 2, splendidly illustrated. Established 1 843,

J. M. LYON (SL CO. 71-73 Nassau St., New YorK

2158 $30. ^'2306 \ VJFV

2113 ^f

>wil62
* . $50.

Made in Larger Sizes. Write Us. " lARVIS" ELECTRICJ/iUV1J DRIVEN

HOUSE PUMPS
70 Gal's, per hour, 1-8 h.p.

For A. C. Current - - $40.00

For Direct Current - - 30.00

Fully Guaranteed. Your money-
back if you wish.

Jarvis Engine and Machine Works
LANSING MICH.

TAKES
THE PLACE

OF
BATTERIES

ROLLINSON BELL RINGER
Will Operate Buzzers, Door Bells, Hotel Calls, any size gongs,

Elevator Calls, Gas Lighters, Etc., from any

110 Volt Circuit, made in sizes to meet any

requirement. 1 00 to 130 volts from the line and

changing it to 6, 13, 19, and 8, 16, 24 volts

respectively.

Can be run at absolutely no cost

Write for our Catalog telling you all about it

MOHAWK ELECTRIC CO., Albany, N. Y.

75c TO KNOW HOWTO BE A COMPE-
TENT TELEGRAPH OPERATOR

Best "Plain English" treatise on the art of Telegraphy. The
Demand Exceeds the Supply for good Operators, so be fit.

Regular price of Telegraph Instructor is $1.00; for thirty days

only we will send it to any address prepaid for only 75c.

POPULAR ELECTRICITY PUBLISHING CO., Monadnock Bldg., Chicago

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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ONLY 50c.

Down and 50c a Month for Three
Months Gets You

CONVERSATIONS
IN ELECTRICITY

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

The Book You Ought to Have.

Written in dialogue form, giving a vivid

idea of the subject and leaving a strong

impression on the mind of the reader.

The author, who is well known as an
authority on electricity, deals with the

subject in a clear and elementary way in

order to familiarize the student with the

principles of the science.

Special attention is paid to the alternat-

ing current, owing to its daily increasing

use.

282 pages—105 illustrations—Strongly

and handsomely bound in green cloth, gilt

embossed.

A valuable addition to any librarv. Your
list of electrical books not complete with-

out this volume which has never before

been offered on such liberal terms.

POPULAR ELECTRICITY PUBLISHING CO.
Monad nock Block, Chicago.

Gentlemen—Enclosed find 50c for which send me
Conversations in Electricity, by Joseph G. Branch.
I promise to pay the balance, $1.50, within three
months, at 50c a month, Title not to pass until book
is paid for in full.

Name

Address

Town State

mOPlt WCWil cYGliOI?p CYCLOh

mwm. hmwm flirawjji AI]t«
mim EMEB§§ E«!ffiBi§Eliffi

Cyclopedia of

Automobile

Four big volumes— 1 ,700 pages— 1 ,500

illustrations—full page plates—halftones

—

diagrams—sections, etc. Thoroughly in-

dexed and bound in half morocco. Con-
tains complete instruction on repairing.

Explains every type of car and mechanism,

care of auto, art of driving— a practical

guide for information regarding construc-

tion, maintenance and operation. Written

by experts. For Owners, Dealers, Build-

ers, Salesmen and Chauffeurs, Prospective

Buyers, Agents, etc.

Free Introductory Offer:

EXAMINE THESE BOOKS AT OUR EXPENSE.
We will send you a complete set by prepaid express. Keep them
five days—give them a thorough and careful examination. If you do
not wish to keep books advise us and we will have them returned at

our expense. If you keep the books send us $2.00 in five days and
$2.00 a month until special introductory price of $12.60 has been
paid. Regular list price $24.00.

PARTIAL LIST OF CONTENTS:
Automobile Operation— Care— Trouble — Breakdown— Re-

pairs—Automobile Power Plants—Cooling and Oiling Systems

—

Ignition Systems—Spark Coils—Buying a Motor Car—Gasoline,

Electric and Steam Cars— Tires — Puncture— Accessories —
Driving— Motorcycles — Gas and Oil Engines— Fuels— Care of

Gas Engines— Electricity— Storage Batteries— Direct Current
Motors—Mercury Vapor Converter—Primary Batteries—Steam
Engines and Boilers—Valve Gears—Indicators, etc.

Order promptly and we will include FREE for one year, as a
monthly supplement, the TECHNICAL WORLD MAGA-
ZINE, a regular $1 .50 monthly, full of interesting scientific topics

written in popular form.

FREE OFFER COUPON
American School of Correspondence, Chicago, U. S. A.

Please send set Cyclopedia of Automobile Engineering- for 5 days'
free examination; also Technical World for 1 year. I will send 5-00
within 5 days and $2.00 a month until I have paid $12.60; otherwise I

will notify you and hold the books subject to your order. Title not to
pass until fully paid.

Name

Address —
Occupation

Employer ..

'op. Elec. 7-'ooi

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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ELECTRICIAN ®l MECHANIC
is a magazine which, will help you. It is a practical monthly for every one who wants to learn

about electricity, or who uses tools. Its articles tell you how to make dynamos, engines, wire-

less telegraph apparatus, furniture, models, etc. It is the only magazine of its kind in the world.
EDITORS

FRANK ROY FRAPRIE, M.Sc.Chem. Prof. A. E. WATSON, E.E., Ph.D.
M. O. SAMPSON

REGULAR FEATURES
Electricity. Practical and simple articles on electrical science, new applications and his-

tory, all illustrated. How to make dynamos, motors, batteries, all kinds of electrical appa-
ratus. How to wire for bells and electric lights, install telephones, etc.

Mechanical Articles. How to use lathes and machine tools. How to use tools of all kinds.
Forging, metal working, soldering, brazing, plating, etc. How to build gas engines, steam
engines and other machines. All about gas engines and flying machines. Illustrated articles

on everything new in mechanical progress.

Woodworking and Manual Training. How to build mission furniture. Wood finishing,

staining, polishing, etc. Woodwork joints and cabinet making. How to make useful and
handy articles of wood. Mechanical drawing, etc.

Wireless Telegraphy and Telephony. Full information of all that is new in wireless. Any
one can build a wireless station from our descriptions. Our Wireless Club has nearly a thou-
sand members in America and even beyond the seas.

AH articles written in simple language for everybody to read. $1.00 a year. Three months' trial, 20c.

SPECIAL THIRTY DAY OFFER
For Thirty Days Only, or until our stock of back numbers is exhausted, we offer twelve

back numbers and a full year's subscription for $1.35. Money orders only; no stamps accepted.

Sampson Publishing Company. n4
Boston? mass?'"*

A GREAT LITTLE BOOK
$1.00 FOR ONLY ONE DOLLAR $1.00

STANDARD WIRING

^Sn.
"$%

F"OR

Electric Light and Rower
AS ADOPTED BY

The F"ire Underwriters
of" the United States
By H. O. CUSHING, JR.

Member American Institute Electrical Engineers, late Electrical
Inspector Boston Board of Fire Underwriters and New York Fire
Underwriters' Tariff Association.

Containing the National Electric Code, explained with numer-
ous illustrations, together with the necessary tables and formulae
for outside and inside wiring and construction for all systems, and
a special chapter on alternating current wiring by George T.
Hanchet, S. B., Consulting Electrical Engineer, New York. Now
in the 15th edition. Handy size for the pocket. Black limp leather
binding—gilt embossed. Price $1.00 prepaid to any address

POPULAR ELECTRICITY PUB. CO., monadnock blk., Chicago, III.

For our Mutual Advantage mention Popular Electricity when wrltins to Advertisers.
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Salesmen Wanted The Engine For You
Traveliugr Salesmen earn bier salaries. Over 600,000

employed in the United States, and Canada. The de-

mand "for good Salesmen exceeds the supply. We
will teach you to be one by mail and as-ist you to

secure a good position through our FREE EM-
PLOYMENT BUREAU. We receive calls for

thousands of Salesmen and have assisted thousands
of men to secure pood positions or better salaries.

A preat many of our graduates who formerly earned $25 to $75

a month, have since earned from $100to $500 a month and
expenses. Hundreds of good openings for the fall rush. If

vou want to secure a good position or increase your earnings

our free book" A Knight of the a>-!p" will show you how.

Write or call for it today. Address nenrest office.

Dept. 158 National Salesmen's Training Association,

Chicago. New York, Kansas City, Minneapolis, San Francisco

APrWTQ PORTRAITS 35c, FRAMES 15c,

>%\5i EL urn I ^9 sheet pictures lc, stereoscopes 25c.

Views lc. 10 davs credit. Samples and Catalog Fre*.

Consolidated Portrait Co., 290, HOW. Adams St., Chicago.

Made As Well

As a Watch

SAPPHIRE
BEARINGS
Our "Advance" Volt Ammeter

Accuracy beyond question. Made right and STAYS

RIGHT. Indicates in EITHER direction. Placed

in fine morocco case, with snap fastening.

ELDREDGE ELECTRIC MFG. CO.
17 Post Office Square, Springfield, Mass.

qpMONTH LY$>|5o
PAYMENTS*
YOUR CREDIT

IS GOOD
with us. Any honest person can buy a diamond
here

, or any other article of jewelry from our complete
stock, and pay for it on easy payments to suit one's
convenience—one fifth down and the balance in eight
monthly installments is about as preferable a way as
any.

_
No red tape inquisitive systems are used—it is

a plain business proposition, based on dealings with
honest people.

Our integrity and reliabilty is unquestioned; we
refer you to all commercial agencies and express com-
panies in the United States. Our numerous buying
facilities give you the benefit of low prices—one-third
is easily saved by dealing with us. Buy a diamond
for yourself, your father, mother, sister, brother or
sweetheart. It is an ideal gift, remembered by the
one so dear to you after all other presents are long
forgotten.

The ladies' and gents' elegant rings shown here are
extra specials, reduced to $45.00, so as to give everybody a
chance to buy advantageously. The diamond is a beauty

—

exceptionally white, guaranteed pure, perfect and flawless.
Send your name and address, with size ol ring desired,

and we will send you same by express prepaid. If perfectly
satisfied, and we know you will be so, pay the express
agent $9.00; the balance you yay in <:ight easy monthly
Installments of $4.50 each. These rings
you see right here are worth, at any
retail store, from $60.00 to $75.00

Our line of high grade watches,
silver ware, etc. is complete. Oar hand-
one illustrated catalog with many more
money saving priees and exquisile dsserip-
tions of exquisite jewelry is free for the
asking. Write right away.WM. E. RJENIUH CO.
,_,. Diamonds, Watches, Jewelrr
124-130 State St. Chicago, 111.

rp

If you use power for any purpose what-
ever, you should have our engine book

and know about Fairbanks-Morse small hori-
zontal gasoline and kerosene engines from one to
twelve H. P. The simplest and most compact
engines ever designed. All working parts plainly
in view where you can see them and get at them.
Equipped with the famous Fairbanks-Morse
positive fuel-feed, (most economical known).
When you buy Fairbanks-Morse Engines you
know you are getting the best design, material
and workmanship that can be offered. Not only are they
finely finished on the outside, but -each part is accurately
machined and inspected, and every engine must develop
more than rated H. P. before it leaves the factory. Send
for engine book No. 1163 T.H.
Other engines for every purpose up to 500 H. P.

FAIRBANKS-MORSE & CO.,
CHICAGO, ILL.

Sell More

Electric Current
^ You have a certain number of patrons

—

users of electric current. Some have been

secured without solicitation—others by
certain arguments. What are you going

to do about the many who have not yet

been won to the advantages of electric

light and power?

*I Why not appeal to them differently

—

with new ideas—new arguments ? Let us

outline a newspaper advertising campaign.

A campaign which will secure those you

have failed to interest. WT

e are doing this

for others. We can do it for you. You
assume no obligation in conferring with us.

Wm, D. McJunkin
Advertising Agency

167 Dearborn St., Chicago

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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"CURE YOURSELF
BY ELECTRICITY"

New Book— Illustrated from Life —
Sent FREE to all who write.

Write to-dav for our new Free Book — "Cure Yourself by
Electricity'"—Illustrated with photos from life. Shows how the
New Home" Batteries cure liheuuiutlsm. 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
PREPAID
Every Home Should Have a Home Battery.

We send our batteri es Prepaid without a cent in advance (prices 81.1*

«nd up) and allow 10 DATS' FREE TRIAL. Write for our Book.

DETROIT MEDICAL BATTERY CO.,
795 Majestic Bldg., Detroit, Mich.

This Complete Electrical

Outfit For $5.00
This generator (weight 6 1-2 lbs.) will light a 16 c.p.

lamp, excite coils, test through 10,000 ohms.
Fine for test or experimental bench. Also

6 Relays wound with Silk Wire, 100 Ohms.
2 Miniature Lamps with Sockets.
1 Laboratory Test Lamp with Socket.
1 Box Swedish Iron Filings.
2 Pair Electro-magnets, 20 Ohms.
1 Permanent Magnet, 7 inches.
6 Binding Posts. 1 Coil Wire.
1 Small Motor with Pulley. 1 Switch.
1 Push Button. 1 Electric Bell.
1 250-page Electrical Dictionary
1 200-page Compend of Electricity.

Western Electric Salvage Co.
(not inc.)

597 S. Washtenaw Avenue, Chicago, 111.

QUALITY INSURANCE
Means the elimination of

faults in your Product by
RIGID TESTS.

Shrewd manufacturers do not jeopardize their trade by shipping half-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.

Elootrioal Testing Laboratories
80th St. and East End Av©., NEW YORK, N. V.

RATCHET STOCK and DIES
MADE IN THREE DIFFERENT

SIZES: V to 2" conduit
1-2" to 2" conduit

2 1-2" to k" conduit

A SIMPLE AND STRONG STOCK
AJUSTABLE DIES

Write us today for Circular and
get our prices

THE OSTER MANUFACTURING CO., 2180 E. 61st St., Cleveland, Ohio

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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ELECTRIC
PORTABLE
POLISHING
MACHINE
Consists of small motor with
Straps for swinging over opera-
tors shoulder and on the arma-
ture shaft of the motor a flix

shaft is provided, at the end of
which is a holder for rotary pol-
ishing discs, buffs, etc. Useful
for polishing signs, railings and
other brass work. Also in the
garage central station, etc.

ELECTRICALLY OPERATED AIR
COMPRESSORS

For Garages, Saloons,
Central Stations, Air
Brush work, etc, etc.

Single and double
cylinder types.

Automatic pressure
regulators.

We make a line of small electric

lathes and a variety of other electric
specialties. Write for circulars and
price.

VICTOR ELECTRIC CO.
55-61 Market St. CHICAGO. ILL.

Let Us Tell You

WHY
The Electric Fire Place is

Convenient,

Safe, Clean

and Eco-

nomical.

Install it

anywhere.

No chim-
ney needed.

Write now
for catalog.

RATHBONE & PANIGOT COMPANY
Patentees and Sole Makers

Grand Rapids - - Michigan

S3J5

'.EL.ECTRP' -WYTIC PETECTOR

ZINC SPARK .GAP

The above articlesfore a FEW which we manufacture. We have several hundred more, all at incredible
low prices and highest workmanship. If you are interested in any GOOD electrical goods, especially
WTDFT F^l^ f^OfYn^ send two cent stamp, postage for our great 120 page electrical cyclopedia,
yy iivi^i^lvkJO VJVJVJUO) containing a large amount of useful information on electricity and wire-
less goods which cannot be found in any other book.

ELECTRO IMPORTING CO. 86b West Broadway, N. Y. City

"Everything for the Experimenter"

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Asleep at the Switch Telegraphers, St]u dents and
Engineers who nave no*, sent

for our book INSTRUCTIONS IN WIRELESS TELEGRAPHY or our catalog are asleep.

Send 25 cents and receive the best wireless instruction book published. Tells you how to

construct your own wireless apparatus, also gives full instructions for making Coherers, Relays,

Spark Coils, Tapping Keys, etc.

ELECTRICAL EXPERIMENTERS SUPPLY HOUSE
Dept. E. 175 Warren Ave., Chicago, 111.

Largest dealers and manufacturers of wireless apparatus and Electrical novelties. Complete apparatus furnished
from 1 to 500 miles. Send 5 cents postage for illustrated catalog.

No Order too Large No Order too Small

"u" d

7*K.W.

High Efficiency Transformers
SIZES 1-2 K. W. TO 50 K. W. CAPACITY

For Light and Power Service
IF YOU WISH TO GIVE YOUR CUSTOMERS UNINTERRUPTED SERVICE

BUY VINDEX TRANSFORMERS
A SPECIALTY A SPECIALTY

Bell Transformers for
operating the ordinary
call bells from 110 volts

alternating current.

Write fer

Particulars

Economizers for
Motion Picture

Lights

VINDEX ELECTRIC CO., Aurora, 111.

AGENTS—L. S. MONTGOMERY CO.
Empire Building, Atlanta, Ga.

BARDEN ELLCTRIC & MACHINE CO.,
Houston, Texas

Voltmeters Ammeters
$1.50 Each

A new style meter which combines in

II | one instrument both portable and
switchboard types.

They can be left in circuit without
injury, their accuracy is unaffected by
usage or time and absolutely deadbeat.

Send stamp for descriptive circular, blue prints
and instructions for making the above, 25 cents.

Paradox Supply Co., Box 551, Reading, Pa.

j£;Z-00 VALUE FOR $I.OO.
New Standard Pockety
Flashlight Outfit, In-
cluding 2 extra New
Refillable or Dry bat-
teries, electric lamp
and attachable Elec-
tric Scarf Pin. All
guaranteed. To intro-
duce it, complete for $1.
By mail, postage extra,
15c. New Tubular
Pocket Flashlight with
Tungsten lamp ready
for use 75c, or with 2

extra Refillable batteries $1. oostpaid. Headquarters for latest
Electrical Novelfcs at lowest prices. Big Net catalog for stamp.
Discounts to dealers. ELECTRIC NOVELTY COMPAN Y,
M"rs. and Imps., Washington Nat. Bank Bldg., Pittsburg, Pa.

BEST
HOT WATER
RESIDENCE
HEATING
BOILER MADE

Guaranteed and Sold Direct

Where We Have no Agent

Capacity of Heater nearly
doubeled without additional
fuel by use of Center Pipe
carrying water up through
the center of deep fire pot.
Heats from all sides.
We want to sell youa heater.

Write us today.

ps Heiilng Co.. Dept. B Aurtra, III.

THE AMERICAN SOCIETY OF ELECTRICAL

STUDENTS.

All Students of Electrical Engineering, Physics, and
the Mechanic Arts, are invited to become Charter mem-
bers of the -\bove Society.

The Society will hold Annual Conventions, own its
own Information Bureau, and will publish and issue to
its members a Monthly Bulletin of the latest Achieve-
ments in the Arts and Sciences, and topics of interest
to Students. Charter Membership fee, $2.o0 and Annual
dues, $2.00.

For further particulars, and address all applications
for membership to

Louis E. Walkins, m. & e. Engr. Brockton, Mass.
P. 0. Box 204, or No. 140 Belmont Street, Brockton, Mass.

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

YEMGO" QUICK SET BALL-BEARING WRENCH S'KKiftffi
Easily operated with
OXE HAXD.

Strongest and best
Automatic Wrench on
the market.

Made from best steel
drop forgings— hard-
ended and tempered.

How it works:— Press
button as illustrated and
jaw will slide to nut to be
gripped—holding to that
point until released.

From your dealer or
mailed postpaid for SI.

9t> tfW UE -Mb^p

Quick Set

SMITH & HEMENWAYICO.,^108-110 Duane St., New York City

A FIRST BOOK FOR BEGIN-
NERS IN THE STUDY OF

ELECTRICITY AND MAGNET-
ISM IN THE POPULAR QUES-
TION AND ANSWER FORM.
ONE OF THE BEST BOOKS OF
THE KIND PUBLISHED.

CONTAINS ALL NECESSARY
INFORMATION, TOLD IN CLEAR
AND ATTRACTIVE FASHION,
TO SUIT THE NEEDS OF THE
STUDENT. 100 PAGES—FULLY
ILLUSTRATED — ATTRACTIVE-
LY BOUND IN CLOTH.
PRICE 50c.

POPULAR ELECTRICITY PUBLISHING CO.

Book Department
MOXADXOCK BLOCK CHICAGO, ILL.

Hotel Cumberland
NEW YORK

S. ^"..Corner Broadway at 54th Street
Near 50th $t Subway, 53rd St. Elevated and all Surface Lines.

Ideal Location near Theatres, Shops and Central Park.

NEW and FIREPROOF

#—T# Strictly First=CIass
* $$§,' Rates Reasonable.

$2.50 with

Bath

AND UP

Restaurant

Unexcelled

Prices Moderate

Send for

Booklet

10 Minutes

Walk to

20 Theatres

M HARRY P. STIMSONr R. J. BINGHAM,
Formerly with Hotel Imperial. Formerly with Hotel Woodward

:rx

ELECTRICITY
Practically and Individually

TAUGHT
Our pupils actually handle the tools and ma-
chinery.—Instructors stand beside them, direct-

ing, criticising and showing themhow to work.—Day and Evening sessions.—Call and in-

spect our school and equipment or write
for prospectus.

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

The

"dcralcss"

Glass Telephone Mouthpiece

Universal Attachment Fits Any Phone
Is a sanitary device made of clear crystal glass and
is rapidly replacing the rubber mouthpiece, which is

an ideal breeding place for all sorts of germs En-
dorsed by prominent bacteriologists, health depart-
ments and telephone companies throughout the
country.

The glass part can be instantly removed for clean-
ing and as quickly readjusted.

It is less liable to breakage than the rubber mouth-
piece, and positively gives better telephone trans-
mission.
For office, store, and the home.
Equip your phone now and take no more chances

of contracting disease.
Sent prepaid to any address in the United States

for 25c each in stamps or coin.
Light is the greatest destroyer of germ life.

AGENTS WANTED—Write For
Special Terms.

THE COMMERCIAL APPLIANCE C0c
Suite 819, 135 Adams St. CHICAGO, ILL.

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

IncompleteYOUR HOME
If it is not equipped with a

Vacuum Cleaning System
This "20th Century"
Stationary Vacuum
Cleaning Plant com-
plete ready for instal-

lation

$295.oo

Equipped with 1 H. P.

Electric motor, vacu-

um pump and dust

tank mounted on iron

base, and set of clean

ing tools, hose, etc.

We manufacture the

most complete line of

power -driven vacuum
cleaners on the market,

including stationary

and portable plants

for residences, hotels, office buildings, etc., car

cleaners and wagon outfits for professional use.

The National Vacuum Cleaning Co.
DEPARTMENT P.

DATTOX, OHIO, T~. S. A.

Requires no founds:: : r.

Ready for immediate installation

THORDARSON'S
Wireless Transformers

CASH PRICE $22.00

High Potential or step-up transformers, as powerful
as a 10-inch induction coil, tor wireless telegraphy,
charging condensers, ozone generators and other ex-
perimental purposes. 250 watt capacity. Can be run
from any alternating current lamp socket.

We are equipoed to furnish transformers
up to 100 K. W. capacity. Any secondary
voltage desired. Quotation on request.

Thordarson Electric Mfg. Co.
151-157 South Jefferson Street

CHICAGO

The "LITTLE GIANT"
i;i.e( TRIC
port vnr .!:

SUCTION CLEANER
FOR CLEANING CARPETS, Rl(.^
MATTRESSES, AND CURTAINS

Removes every particle of dust from Book?. Picture*,
s, etc. The only Machine which

disinfects the air while it clean-.

Costa le-^ than one cent per hour to operate.

PRICE, ( OMPLETE, S85.00
- N D FOR LlTKRATURF.

Pacific Suction Cleaner Co.
322 Post Street, SAN FRANCISCO, CAL.

SEATTLE OFFICE, 351 ARCADE BUILDING

Dealers—Send us your name at once,

we want to send you FREE
our Catalog 15.

Write at once.

R.Williamson&Co.
Manufacturers of

Electric and Combination
Fixtures and House
Lighting Supplies.

Washington & Jefferson Sts., Chicago

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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MURDOCK
STYLE A M RECEIVING SET

$10.00
Without Head Receivers or Batteries
Straight Double Slide Tuning Coil, Style AM De-

tector. Condenser Test Key and Buzzer. Mounted on
Solid Quartered Oak Box.
Instruments all connected ready to attach to antenna.

Weight packed for shipment 8 lbs.

Send for Latest Bulletin.

WM. J. MURDOCK & CO.,
50 Chartiers Street Chelsea, Mass

Marine
Gasoline Engines

From \\ to 15 H. P.

3 H. P. Engines, complete with
Boat Fittings, (no tank or

pipes), $59.00.

Sterling Engine Company
29 South Clinton Street

CHICAGO, ILL.

This Famous Book

at Less Than Hall
No book in existence contains in so

small a space as much knowledge about
the electrical engineering profession and
allied trades as does the I. C. S. Elec-

trical Engineer's Handbook. It pro-

vides at an instant's notice data that is

needed in every-day work, and that is

hard to find in ordinary textbooks. It

contains practical information on elec-

tricity, magnetism, direct-current and
alternating-current apparatus, trans-

mission, lighting, wiring, and electric

transportation. This book is one of a
series of seven, all of which treat in the
same practical way of the subjects indi-

cated by their titles in the list below.

SPECIAL OFFER.— To better in-

troduce the value of I. C. S. Train-

ing we will send any one of these

books, bound in cloth, averaging 364
pages and 175 illustrations,

regularly sold at $1.25, to any
one sending us this coupon and 50c
International Textbook Company

Box 1102-P, Scranton, Pa.

I enclose $ in stamps for which please send me
the books before which I have marked X.

Tel. and Tel. Handbook Bldg. Trades Handbook
Plumbers and Fit. Handbook Business Handbook
Mechanics' Handbook Mariners' Handbook

Electrical Engineer's Handbook

Name_

St. & No.

City State

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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DIAMON DS5R CREDITWATCHES
YOU CAN EASILY OWN A DIAMOND OR WATCH, or present one as a gift to some loved one. Send for our beautiful descriptive

catalog. Whatever you select therefrom we send on approval. If you like It, pay one-fifth on delivery, balance In 8 equal
monthly payments. Your credit is good. Our prices the lowest. As a good Investment nothing is safer than a Dla-THE OLD RELIABLE ORIGINAL DIAMOND I mond. It Increases in value 10 to 20% annually. Write today for ourAND WATCH CREDIT HOUSE,

I
descriptive catalogue, containing 1,500 illustrations, it Is free.

I BHOS. ft CO* Dep t. G685 1 1>2 to 98 State St., Chic ago, I1L—Branch Stores : Pittsburg, Pa., and St. Louis, Mo. | Do it now.

HOW YOU CAN EARN $300 OR MORE A MONTH
One box ball alley costing 5150, took in $513 the first

fifcy-one days at Sullivan, Indiana. Two other alleys
costing $365, took in 51,372.95 in five months. Four large

alleys costing £840, took in 51,845.20 in fifty-nine days, more
5900 a month. Why not start in this business in your own

town? Both men and women go wild with enthusiasm; bring their
friends, form clubs and play for hours. Players set pins with lever—no
boy to employ. Alleys can be set ud or taken down quickly. Write for

illustrated booklet explaining EASY PAYMENT PLAN. Send for it today.

AMERICAN BOX BALL CO., 1900 Van Buren Street, Indianapolis, Indiana

ILLUSTRATING
—Law—Pharmacy—Cartooning—Shorthand—Bookkeeping—Nursing—Journalism— Telegraphy—Penmanship

Taught by mail and in our resident schools. Founded 1850. Income increased while learning. Graduates every-
where. Write for our free booklet—tells all. State course desired.

NATIONAL CORRESPONDENCE SCHOOLS 42 N. Peno a St., Indianapolis, u. s. k.

TENTHOUSAND TELEGRAPHERS \A//\NTED
by railroads, commercial companies and Wireless Companies. Only schools in America teaching

WIRELESS TELEGRAPHY
We operate fifteen Wireless Stations. Main Line R. R. Wires in each one of our Institutes.

Supervised by R. R. Officials. Write for prospectus.NATIONAL TELEGRAPH INSTITUTE
Cincinnati, Ohio Philadelphia, Pa. Memphis, Tenn. Davenport, Iowa Columbia, S. C

A Practical Book—for Practical Men
Electrical Wiring and Construction Tables, by Henry C. Horstman and Victor H. Tousley. Saves tedious calculations.

Every wireman, foreman, engineer, contractor, architect should have a copy. Bound in full Persian morocco. Handy
size for coat pocket. Price $1.50. A few handled copies, good as new, tor $1.00 each. Get yours while you can. Won't
last long.

POPULAR ELECTRICITY PUBLISHING COMPANY. Book Department
Monadnock Block, Chicago, 111.

A COMPLETE AND PRACTICAL

Wireless Telegraph Outfit
FOR RECEIVING

PRICE $10.00 ONLY

A carefully adjusted and accurate set of instruments at a

low price. Consists of a double-slide Tuning Coil

12"x4V'; an improved and carefully adjusted universal

Detector; a Variable Condenser; Headband, Cord
and One 1000 Ohm Receiver. In a handsome oak case.

PARTS BOLD SEPARATELY

Bubier Electric Manufacturing Co.
LYNN, MASS.

LEARN TO

DRAW
Artists and draftsmen make 120 to 8100

week. Pleasant, re-
fined, fascinating
work for men,

women, boys
and girls.

"We guarantee
Tnustratinrr.rarfonvino.Cojn- "^^P ^ \ proficiency or

itU Designing taught by >. F^ >^^ will re-
rtists trained in American and Eu- V Kia^is^K. fund
ropean Schools. Instructionadapted ^s^wwiStVvV^ tuition
to each stud cut's metis. Advisory Hoard
of world's !>e?-t arti>ts approves lessons.
Test Work Sent FREE to ascertain indi-
vidual talents and needs. State course wanted.
Yon assume no obligation. Meehanicai Arch-
itectural and Sheet M.tnl Pattern Drafting also
taught successfully. Acme School of Drawing.
237 South St.. Kalamazoo, Mich. If interested, ask about the

ACME RESIDENCE SCHOOL IV KALAMAZOO

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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H0TEL
t

-»P||[

WE
OFFER

YOU THE

MOST DE-

LIGHTFUL

HOTEL

ACCOMMO-

DATION AT

MODERATE

COST

BROADWAY, (Lincoln Square) and 63d St.

NEW YORK CITY
All surface cars pass or transfer to door
Subway and "V stations, one minute

ALL MODERN IMPROVEMENTS
Rooms, with detached bath, • • $1.50 per day up

Rooms, with private bath, • • 2.00 " "

Suites, with private bath, • -3.50 " "

W. JOHNSON QUINN, Proprietor,

Eye

Troubles

SEND FOR

OUR Free Eye-Book
THEN TREAT YOUR

OWN EYES

It doesn't matter what your eye trouble is, or how serious or

chronic it may be, this great Eye-Book will show you how to

treat your own eyes at home. No Knife. No pain. No trouble.

Not necessary to see a doctor.
Our. book about eyes sent free, tells all about it; things you

ought to know, but which your doctor has never told you. and
contains letters from many who have been cured.

A postal card will get the book and we will give you our free

advice ifyou will write us a short description of your case.

Write now while you think about it. Address

North American Eye Specialists

2533 North American Building CHICAGO, ILL.

Will You Accept This

Business Book if We
Send it Free?

Sign and mail the coupon below. Send no money I

Take no risk!

One hundred and twelve of the world's master business

men have written ten books—2,079 pages—1,497 vital business

Becrets. ideas, methods. In them is the best of all that they

know about
—Purchasing —Salesmanship
—Credits —Advertising
—Collections "-Correspondence

—Accounting —Selling Plans
—Cost-keeping —Handling Customers
-Organization -Office Systems
—Retailing —Short-cuts and
—Wholesaling Methods for every
—Manufacturing line and department
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 IS 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 halfr morocco, contents in
colors—for less than your daily smoke or shave, almost as iittle as your daily
newsppper. Willyou read the book ifwe send itfree?

Send no money. Simply sign the coupon.—The System Co., 151-153 Wabash Ave., Chicago—
If there are, in your books, any new ways to increase my business or

my salary, I should like to know them. So send on youi 16-page free
descriptive booklet. I'll read it.

1 78-7

Name ______-___»

—Position-Getting
—Position-Holding

—Man-Handling
—Man-Training
—Business Generalship
—Competition Fighting
and hundreds and hun-
dreds of other vital bust*
ness subjects.

Address .

Business

.

Position ,

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 cost of maintenance

and operation.

Growing concerns and responsible parties wanted

for agents. JExclustve territory given. Price Com-
plete $100.00. Send for Catalogue and Particulars

NATIONAL VACUUM COMPANY
SO Broad Street, it tt NEW YORK

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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The Latest Auto Signal
A SELF CONTAINED TWO-TONED WHISTLE

Operates with the foot independent of the motor.
An air dashpot, all brass, with a capacity of 27 cubic inches of air.

PRODUCES AN ENTIRELY NEW SOUND
Costs less than a good horn.
Dust, water and frost proof, guaranteed to last a lifetime.
Attached underneath footboard, requires but five square inches of space.

W. G. WORDINGHAM, 211 Grand Ave., MILWAUKEE, WIS.

Wiet-Coetiie Combination Gauge

and Caliper Rule

16 to 1

You can carry more than sixteen ACCURATE TOOLS in your veat packet

Every High grade mechanic should have one of these tools.

FOR SALE AT ALL LEADING HARDWARE ... - «, , in ... .

stores, or sent direct. -, , - Chicago Steel and Brass Works
postaoe prepaid. * 1 * 1S

"
I700 FUw BiIMIbk Chicago, Illinois

WIRELESS APPARATUS
Owing to the continued demand from our patrons for our apparatus, we have decided to

increase our facilities and to place our wireless goods within the reach of everybody. We
carry a full line, which we offer at prices as low as is consistent with quality. Write to us for

prices on anything you may require in the following list.

DOUBLE SLIDE TUNING COILS STANDARD FIXED CONDENSERS
SINGLE SLIDE TUNING COILS STANDARD 3 CAPACITY CONDENSERS
DETECTOR STANDS HELICES
POTENTIOMETERS TESTING BUZZERS

SPARK GAPS

THE TRI-MOUNT WIRELESS SUPPLY CO.
ROBERT A. CHANDLER, Manager

13 Irving Street BOSTON, MASS.

BUSINESS *SOCIAL
PROMINENCE SUCCESS WEALTH! The Master Key

MEMORY

My book: HOW
TO REMEMBER,
sent free to read-
ers. It opens the
doors of wealth
and achievement
with the master
key that fits all
locks.

" You are no greater intellectually than your memory "

There is nothing difficult about my method. You can study anywhere, at any time.
in spare moments. I have taught more than 40,000 people how to remember. My

method teaches you how to remember things you have seen, read and been told about,
increases business capacity, income, social standing — also how to remember faces, names,

business details, studies — develops will, concentration, personality, self-confidence, conversation,
public speaking, writing, etc. Write today for free copy of my interesting book— "How To

Remember"- and see how simple my memory training really is. Address *.

DICKSON MEMORY SCHOOL, Q29 Auditorium Building. Chicago

For our Mutual Advantagejmention Popular Electricity when writing to Advertiser .
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PATENTS—PATENT ATTORNEYS

PATENTS Secured Promptly and with special regard
to the legal protection of the invention

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST

C. L. PARKER, Patent Lawyer
Patents, Caveats, Trade Marks, Copyrights, Reports as to Patentability, Validity and Infringement.

Patent Suits Conducted in all States.
REFERENCES : American Tire Co., Automatic Vending Machine Co., Lippincott Pencil Co., International Ore

Treating Machinery Co., Globe Machine and Stamping Co., Metal Manufacturing Co., Builders Iron Foundry, Morgan
Machine and Engineering Co., Berkshire Specialty Co., Stewart Window Shade Co., Macon Shear Co., Acme Canopy Co.,
Oaks Manufacturing Co., Cox Implement Co., Columbus Buggy Co., National Index Co., Handy Box Co., Iron-Ola Co.,
By-Products Chemical Co., Alabama Brewing Co., National Offset Co., Antiseptic Supply Co., Floor Clean Co., Fat Prod-
ucts Refining Co., Richmond Electric Co., Railway Surface Contact Supplies Co., National Electric Works, Modern
Electric Co.

Mr. Parker on November 1, 1903, after having been a member of the Examining Corps of the XJ. S. Patent Office for
over five years resigned his position to take up the practice of patent law.

Address 12 McGILL BUILDING - '- WASHINGTON. D. C.

Samuel G. McMeen Hempster B. Miller

IVIclVI©©n ^t IVIiMor
Patent Solicitors and Patent Experts

In connection with our telephone engineering practice we
nsaxe a specialty of securing electrical patents lor Inventors,
and of giving expert advice in patent matters. We also have
facilities for marketing meritorious electrical Inventions.

1450 Monadnock Block,
CHICAGO

787 Market Street,
SAN FRANCISCO

PATENT

SENSE

1 and Patents that PROTECT
yieM our clients enormous profits. Write us
for PROOF. Inventors lose millions through
worthless patents. R. S. & A. B. LACEY,

1
Dept. 52, Washington, D. C. Estab. iS6g.

the INVENTOR'S UNIVERSAL EDUCATOR
TELLS ALL ABOUT PATENTS,
HOW TO SECURE THEM. HAS

600 MECHANICAL MOVEMENTS
also 50 PERPETUAL MOTIONS

Every inventor should have a copy. Price $1.00 by mail.—Address—
F. G. DIETERICH, Uray Bldg., Washington, D. C

PATFNT^ ^FflllRFn Inventor's Pocket Companion free.rftlUIIO OCUUHLU. Send description for free opinion as
to patentability. W. N. Roach, Jr.,
Metzerott Building. Washington, D. C.

PATENTS
are the greatest source of profit; patent your Idea before some-
one else does: a valid patent, granting as It does, a monopoly
13 an excellent business foundation ; it is also a salable piece of
property. I have constant demand for good patents; invent-
ors with good practical ideas wtte. I will patent and mar-
ket your Inventions. BOOK FREE.

SANDERS, 1 15 Dearborn St., Chicago III.

AXENX
TRADE MARKS AND COPYRIGHTS

SECURED OR FEE RETURNED
Send model 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 move-
ments illustrated and described.

FORTUNES IN PATENTS
Tells how to invent for profit and gives history of successful

inventions.

WHAT TO INVENT
Contains a valuable list of inventions wanted and suggestions

concerning profitable fields of invention. Also information
regarding prizes offered for inventions, among which is a

PRIZE OF ONE MILLION DOLLARS
offered for one invention and $10,000 for others.

PATENTS THAT PAY
Contains fac-similes of unsolicited letters from our clients who

have built up profitable enterprises founded upon patents pro-

cured by us. Also endorsements from prominent inventors,

manufacturers, Senators, Congressmen, Governors, etc.

WE ADVERTISE OUR CLIENTS' INVENTIONS
FREE

in a list of Sunday Newspapers with two million circulation and
in the World's Progress. Sample Copy Free.

ELECTRICAL CASES A SPECIALTY
We have secured many important electrical patents.

VICTOR J. EVANS & CO.
(Formerly Evans, Wilkens & Co.)

Main Offices, 615 "F" Street, N. W., Washington, D. C.

PATENTS
THAT PROTECT

AND PAY
Advice and Books Free. Rates Reasonable. Highest References.

Best Services.

WATSON E. COLEMAN, Patent Lawyer
612 F St. N. W., WASHINGTON, D. C.

For our Mutual Advantage mention Popular Electricity when writing to Advertiser .
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"Something Electrical

For Everybody"

Direct Current

Alternating Current

Battery Current

Send for Circular

184 pages, 1000 illustra-
3Iailed on request.

.SO
Red Sea! Dry Battery"^?!::
Gem Battery Motors
Ponv Dynamo, 4 to 10 volts 3,

Mesco Electric Engines, 3 sizes .. .80.60, Sl.OO, 1
Electric Stores 3,

Experimental Magnets
S1.50, S1.25, Sl.OO,

Trouble Lamp Outfits 1
Ignition Switches
Batten- Rheostats
Battery Connectors, "Sta-There"
Mesco Spark Plugs
Electric Vibrators, 3 styles So.OO, S10.00, 15,
Medical Induction Coils Sl.OO, 1
Electric Window Tappers 1,

Call BeU Outfits ,

Catalog of Automobile Accessories ready July 15th.

Manhattan Electrical Supply Co.

NEW YORK, CHICAGO,
17 Park Place 188 Fifth Ave.

For Indoors
Or Outdoors

Here is the only practical

pipe for smoking in a breeze,

while motoring, boating, or out

doors anywhere. It is wind

proof, because the air-draft is

from below, as it should be (see

draft-holes in bottom of bowl).

It is the only practical pipe for

office or house use, because the

ashes or fire cannot spill, and in case

of callers or interruptions, you can

put it in your pocket—lighted—with

out danger of fire, and resume your

smoke when they leave.

IRVING'S
WIZARD PIPE

The

B. P. O. E.
Best Pine on Earth

For the

B. P. O. E.
Best People on Earth

Two
Grades.

Straight or

Curved Stems
Genuine French briar

bowls, best rubber stems.

A REVELATION TO SMOKERS
Tobacco above, kept dry and sweet by the rising heat.

Porfect combustion, uninterrupted by saliva, con-

sumes nicotine tar. Antiseptic Wick in cartridge sheU
absorbs all saliva. Smoke clean and sweet enough to

inhale. Cigarette smokers quicklv converted to this

pipe's use. Style X. 81.00. Style'XX, Sterling silver

mcuntei. in leather-covered case, 12.00. Mailed post-

paid with 1 doi. antiseptic cartridges on receipt of price.

Wizard Patent Developing Co., Inc.

Dept. 7, l28"West3ist. St., Hew York
Liberal Terms to Dealers

ROBERT R, MURPHY, Rrop.

HOTEL ALBANY
41st Street and Broadway, New York

Remodeled, Handsomely Furnished New Throughout

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 Homelike.
51.00 RER DAY AND U

SEND FOR BOOKLET.
Meet me at the College Inn, under the Albany,
New York's Leading Rathskeller, a place to eat,
«drink and be merry. Music.

For>ur Mutual Advantage mention Popular Electricity when writing to Advertisers.
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"1900" Dry Cells

ARE the Batteries

of Merit. Eight-

een years of success-

ful operation make
them of

Known
Quality
Manufactured by

The Nungesser Electric Battery Co

CLEVELAND, OHIO

General Sales Office

:

128 West Jackson Boulevard

CHICAGO

Books on
ELECTRICITY
SELF-EDUCATIONAL
Elementary Electricity Up-To-

Date.

Operator's Wireless Telegraph and
Telephone Hand Book,

Practical Armature and Magnet
Winding*

And a long list of others

WRITE TODAY
For my latest Catalogue and Special offer

Sent Absolutely Free to any Address

George C. Harris,
44 N. Curtis St., Chicago

HoLTZER-Cabot
Wireless Operator's

Head Receivers

Double head band, leather

covered and padded—pneu-
matic air cushions, com-
plete with cord:

500 ohms, $10.00

1000 " 11.00

1500 " 12.00

2000 " 13.00

For a short time we will give,

without charge, with each order for

head receivers, a chart, to hang,

bearing continental wireless code.

Send to nearest office for BULLETIN No. 20H2 and Discount

The Holtzer-Cabot Electric Co.

Boston (Brookline) Mass.

Western Office:—395 Dearborn St., Chicago, 111.

Save Money!

The
Lightning
Storage
Battery

Guaranteed for one year*

6 Volts, 60 Amperes
6 Volts, 80 Amperes

$12.50
$16.50

Used for automobiles, marine igni-

tion, vibratory outfits, fans, etc.

This battery is cheaper by far than
dry cells— it can be recharged
any number of times at the small
cost of 15 to 25 cents.

Write for FREE catalog, also

special price on nine inch faa
and battery complete.

LIGHTNING ELECTRIC
ACCESSORIES CO.

1712 Michigan Ave., Chicago, 111.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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1 50,000 PeOpfe-
Attended the ELECTRICAL
SHOW at Chicago Last Year

THIS throng was made up of people interested in tne

development of electricity; particularly from the con-

sumer's standpoint.

The development of this marvelous force together with

the great strides made in the manufacture of electrical

accessories used in the home, in the office, in the factory and

on the farm, has made it vitally important that the manu-

facturer of electrical accessories, the jobber and the supply

house should be interested and support the Electrical Show
which takes place in Chicago next year.

It is the general opinion that all who have exhibited at

this show have received benefits which they could never have

secured in any other way. The public has become interested

in the exploitation of their products to the extent that the

demand made upon the manufacturer to supply the consumer

of electric current has been greater than ever before.

The location for exhibitors in the Coliseum is a vital

point in the success of their exhibit. By reserving space con-

siderably ahead of time you will be able to secure your desired

position in the hall.

Electrical Trades Exposition Company
Monadnock Block :: :: CHICAGO, ILLINOIS

For our Mutual Advantage mention Popular Electricity when writingltolAdvertisers,
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IF YOU DON'T USE ELECTRICITY
STEAM OR GAS

__

Use Just Water Power
Found in every
modern home.
Runs the "Sim-
plex" Washing
Machine at a
penny an hour—and runs it

in such a man-
ner that it
washes clothes
satisfactorily.

The Women
throughout the
country are in-

terested in this

laborsaving de-
vice. It is me-
dium priced
and stands the
racket better
than any. Mo-
tors made whol-
ly of brass,
needs no re-

pairs, no money
lost in broken

parts. Is compact, with no working parts exposed.

Hundreds are in use and every one is selling more.

The "Simplex" motor works on 20 lbs. of pressure

and can be attached on hand power machines. Sold

with tub or motor only. Stands up in competition.

Can be demonstrated by blowing into inlet hose!! !

Users recommend it because it cuts washday in half.

Must be seen working to be appreciated. Send for par-

ticulars. Live Agents Wanted—men who know a good
money maker when they see it ! Address

THE SIMPLEX WASHER CO., 288 Lake Street, Milwaukee, Wis.

Don't Take Chances
with so-called electric washing machines still

in the experimental stage.

We have been making an excellent line ot

Cylinder Washing Machines ever since 1903.

If you buy the

SANITARY PARAGON
Electric Washer and Wringer

(Made of Metal Throughout)

you are certain of a reliable machine which

embodies all the essential features of durabil-

ity, efficiency and ser-

vice. The Paragon is

conceded by laundry
experts and leading

engineers to be the

Acme of Perfection

and mechanical in-

genuity.
Before buying any

washer do not fail to

send for our illustrat-

ed Catalog A 14.

PARAGON
MFG. CO.

3619-23 Ashland Ave.

CHICAGO1909
Model

(Real Head"/*!

THE CYCLOPEDIA of

APPLIED ELECTRICITY
is a storage battery of electrical knowledge. It is charged
right up to the minute with reliable information—it is the
REAL HEAD OF THE DEPARTMENT because it contains
the work and knowledge of over thirty practical electrical en-
gineers, experts and teachers. This work contains a complete
record of their experiments, discoveries and observations. Just
the information that the head of any electrical department
should have at his ringer tips for ready reference.

YOU CAN ADD THIS KNOWLEDGE TO YOURS AT

HALF PRICE IF YOU ORDER PROMPTLY t
To introduce this great work, we will fill orders for the next thirty

days at $18.60 per set, payable $2.00 after examination and $2.00 per
month. The regular price is $36.00. Order promptly. The half price
edition is limited.

EYAMINATIftN FDPC f It won't cost yon a dollar to examine the
EAAITIinAllUn mCL ! books. Just fill in the coupon. The
books will be sent to you absolutely FREE of charge. You can return
them at our expense if not satisfactory.

These six big volumes contain 2,896 pages, covering 4,000 different

topics. Hundreds of special photographs, diagrams, sections, condensed
tables and formulas. Page size 7xj0 inches. Printed in large, clear

type on special paper; substantially bound in half red morocco.

PARTIAL SYNOPSIS OF CONTENTS:

Electric Wiring:— Electric Telegraph—Wireless
Telegraphy— Telautograph —Theory, Calculation,
Design and Construction of Generators and Motors
—Types of Dynamos and Motors—Elevators—Direct
Current Motors — Direct=Driven Machine Shop
Tools—Electric Lighting—Electric Railways—Sin=
gle=Phase Electric Railway—Management of Dy=
namos and Motors—Power Stations—Central Sta=
tion Engineering— Storage Batteries — Power
Transmission—Alternating Current Machinery
Telephony—Automatic Telephone—Wireless Tele=
phony—Telegraphone, etc.

With this special offer we will also include as a monthly supplement a

year's subscription to the

TECHNICAL WORLD MAGAZINE
This is a regular $1.50 monthly covering present day scientific facts

and inventions. An ideal magazine for the home because it is just

enough different from the others to make it interesting. Fill in the
coupon to-day—don't wait for to-morrow.

FREE OFFER COUPON
American School of Correspondence, Chicago, (J. S. A.
Please send Cyclopedia of Applied Electricity for five days' FREE ex-

ami- ation, also T. W. for 1 year. I will send $2.00 within five days and
$2.00 a month until 1 have paid $1S.60; otherwise I will notify you and
hold the books subject to your order. Title not to pass until fully paid.

Name

Address

Occupation

Employer .

.

Pop. Elect. 7-'oo'
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WE SHIP on APPROVAL
•without a cent deposit, prepay the freight

and allow 10 DAYS FREE TRIAL.
IT ONLY COSTS one cent to learn oar

unheard of prices and marvelous offers
on highest grade 1909 model bicycles.

FACTORY PRICES SSJft
a pair of tires from anyone at any price
until you write for our large Art Catalog
and learn our "wonderfulproposition on first

sample bicycle going to your town.

RIDER AGENTS SSZffrs;
money exhibiting and selling our bicycles.

We Sell cheaper than any other factory.
T: res, Coaster-Brakes, single wheels,

parts, repairs and sundries at half usual prices.
Do Not Wait; write today for our special offer.

MEAD CYCLE CO., Dept. p 2 5l CHICAGO

f
ELECTRIC MOTOR

Sent prepaid to any address for 35c

Empire Elec. Works, 1174 Bridgeport, Conn.

W. H. CRUMB & COMPANY
Engineers :: J? Contractors

Telepkone Engineering and Construction
Plans, Specifications at.: Estimates

Promptly Furnished,

1126 Commercial Nat'l Bank Bldg., Chicago, 111.

STONE & GREEN
Telephone Exchange Contractors

and Engineers
1361 Monadnock Bldg., Chicago

We do all kinds of Telephone Engineering and Construction Work

Correspondence Invited

TELEGRAPHY
The Ornnigraph Automatic Transmitter
combined with standard key and sounder.
Sends you telegraph messages at any speed

.

5 styles, $2 up. Circular free.

OMNIGRAPH
MFG. CO.

39 H. Cortland. St., New York

WIRELESS EXPERIMENTERS
For this month only: Electrolytic Detector, $1.50, it? regular

price 8*2.00. Bpecial prices given on single silk magnet wire.
Sizes from 29 to +11 li.VS. Send 2c. stamp for our large catah frue.We have a spark coll made for special use in Wirelessand X-Ray
work giving over 36 Incb spark on A. C. and 24 inch on D. C, ele-
gantly finished, and guaranteed to give spark as stated. Its price
while it lasi< complete $450.00. For particulars apply to the

I. W. T. WIRELESS, 728P, Broadway, Brooklyn, N. Y.

Robert Pocket Meters
For general battery testing- *

Dead-Beat Accurate, Durable, Guaranteed
Bend for Catalogue
Volt-Ammeters

0- :< Volts. o-:u) amperes, > '.. LncL Fth'r case
0- 6 Volts, 0-30 amperes, SO,
0-12 Volts, 0-80 amperes, $6, "

Ammeters
0-30 amperes, - st. in<l. l'th'r case

Volt-Meters
0-SVilts, - - - st. in. 1. l'th'r case
0- S Volts, - - - si
0-12 Volts, - - - si. •• " * "

ROBERT INSTRUMENT CO.
68 Shelby St., Detroit. Mich.

7VYR. SHAY/ER.

WHY not make your razor do betterWORK ? It will on
this strop, or your money refunded. Cost SI. 00, worth So.00.

ILLINOIS RAZOR STROP CO.
60 Wabash Avenue Chicago, HI.

DYNAMO - MOTOR $3.85
(A Dynamo and Motor in One)

As a dynamo It will light 40 candle power,
operate Induction colls ; charge storage bat-
teries; decompose water; electroplate, etc.
As a motor, will operate sewing machine,
jeweler's lathe, emery wheel, circular saw, ad-
vertising devices, and other useful appliances.
Send stamp for catalog. Nos. 1 1 and 12 of

new things electrical.

ARROW ELECTRIC CO.
103 South Canal Street, Chicago, III-

—- WE*ARE PLACING ON THE MARKET A —
Wireless Telegraph Detector
selling for 50 cts., postpaid, guaranteeing it absolutely.
If interested in Wireless, write for full description,
testimonials, etc. We want agents everywhere.

BURTT MFG. CO., WOLLASTON, MASS.
Manufacturers of electrical apparatus and

wireless goods.

DO YOU LIKE TO DRAW?
THAT'S ILL Wl WAST TO DOW

Now, we will not give you any grand prize—or a lot of free stuff If you answer this ad.
Nor do we claim to make you rich In a week.
ut If you are anxious to develop your talent

with a successful cartoonist, so you can make
money, send a copy of thfs picture, with 6c in

stamps for portfolio of cartoons and sample
lesson plate, and let us explain.

The W. L. EVANS SCHOOL OF CABTOOWW
325 KiBgmoore Bids., Cleveland. Oilt.

— WIRELESS TELEGRAPHY —!
We are now offering by far the best coils upon the market at low

prices They are wound with comparatively heavy wire in order

to produce a thick, hot. spark. Our two inch coil will actually

produce a three inch spark with 12 volts of storage battery. Y\ e

guarantee this. Price 87.75. Same style coil 1 1-4 inch spark, 8o.00.

Send for circulars describing all kinds of wireless apparatus.

The Famous Carborundum Detector, the one which can't get out

of order, each 81.00. Spark Gap 80.50.

INTERNATIONAL WIRELESS CO., Dep't E, LIMA, OHIO

STAMMERERS
get this BOOK FREE
Learn aboutThe Natural Method for the cure of Stam-
mering. ThlslstheLargestSehoolinthe World teaching
Natural Methods. Write for Boot and Special Summer Rates
sent free to stammerers 00 request. The North-Western
School for Stammerers, 604 Galena Street, Milwaukee, Wis.

ANYTHING
J

I.KOTRI C A L-

A 3c Stamp will secure our New Big Catalog. Posi-

tively the most comprehensive- of its kind pub-
lished. 25 patjes of Experimental and Higher Grade
Wireless Outfits alone.

428 St. Clair St
J. J.

TOLEDO. O.

DIE MODELS SPECIAL
WORK TOOLS MACHINERY
NATIONAL STAMPING AN0 ELECTRIC WORKS

153-159 S. JEFFERSON STREET. CHICAGO. ILL.

Tor our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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INCOMPETENT
Refused the position because he was not able to do the work. Unfit—untrained

—

because of neglected opportunities. Hundreds of men are turned from the door in dis-

appointment because they cannot measure up to the positions they seek; because they
do not possess the training that is required to fill any position of importance. Sooner or
later this will be every man's lot who does not obtain training that will advance him from
year to year to the higher places. Employers want young men to fill the subordinate positions.

If you want to secure promotion and insure your future
the coupon below is your opportunity. It will bring
you full explanation free of how you can bring to your
assistance the most powerful force in the world today
for the promotion of ambitious men. How you can
secure to help you individually all the resources and
influence of an institution backed by a capital of six

million dollars with 17 years' experience in the sole

business of providing salary-raising training; an insti-

tution that has helped thousands upon thousands of
ambitious men to advance to higher positions, that
enrolls every year nearly five times as many students
as the whole number ever graduated from the oldest
and largest American university; a university that is

over 270 years old.

In your own home, in your spare time, without
leaving your present work, without buying books, you
can secure the benefit of this plan for your advance-
ment and success. Get out of the incompetent class.

Use the coupon now.

International Correspondence Schools

Box 1102, Scranton, Pa.

Please explain, without further obligation on my
part, how I can qualify for employment or advance-
ment in the position before which I have marked X.

Bookkeeper Telephone Eng.
Stenographer Elec. -Light. Supt.
Ad Writer Mechanical Eng.
Show-Card Writer Plumb, and Steam
Window Trimmer Fitter
Commercial Law Stationary Eng.
Illustrator Civil Engineer
Civil Service Building Con.
Chemist Architect'l Drafts.
Textile-Mill Supt. Architect
Electrician Structural Eng.
Electrical Engineer Banking
Mechanical Drafts. Mining Engineer

Name

.

St. and No.

City. State.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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WE DON'T BELIEVE IT

I $15.00

Swedish Electric Vibrator

No. [6

Operated by its own power-
ful electric batteries, equally

as effective as the No. 5, but
for the use of those not hav-

ing access to the electric light

current.

A man said the average person would

rather pay $200.00 per year doctor and drug

bills and REMAIN SICK than to buy a

health giving Vibrator for $15.00 and GET
WELL and save $185.00 the first year that

they would otherwise pay the doctor and

druggist.

Vibration is positive in its effects and in

using it you are not experimenting, but

KNOW what the result will be. All human
beings are created on one plan, "In God's

Image," consequently the NATURAL laws

apply with equal force to ALL.

Vibration, in the treatment of disease, is

the application of one of Nature's most

potent remedies, and is the ONLY -treat-

ment that is invariably beneficial and
NEVER harmful. There is no guess wTork, no chance, no luck,

and no uncertainty. Nature's

laws are one and immutable.

Certain causes ALWAYS pro-

duce certain effects.

Two
fc
2 cent stamps bring our

handsomely illustrated booklet,

containing 22 half-tone pictures

of well-known, prominent people

and copies of letters they have

written us together with charts,

diagrams and instructions in

PLAIN ENGLISH, showing

WHY and telling HOW you

can obtain new life, vitality

and health without drugs, dope or diet.

SWEDISH ELECTRIC VIBRATOR CO.

Swedish
Electric

Vibrator
No. 5

Operates on
any electric
light current,

any where, di-

rect or alter-

nating.

$25.00

611 BERWIN AVE., CHICAGO, ILL.

r Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Up and off the desk and out of the way
when not in use

Permits one to adjust telephone to their position,
not adjust self to position and con-

venience of telephone

Your caller on the opposite side of desk can use
the telephone without either of

you getting up

If anyone wishes to use telephone while stana-
ing, you do not have to get up but

simply push it up and over

Perfectly balanced; can be moved up or down,
sideways or in a circle with the slightest

touch and will remain in any
position you put it

Never in the way but always ready for instant
service, sitting or standing

The Radio Arm Ideal

Telephone Holder
Price $3.50

Can be used in connection wf^h any make of desk
Telephone, roll or ii^t top desk

The Radio is simplicity and perfection, has fewer parts than any other Telephone Holder, is

better made and finished, meets with instant approval of all who see it. Fine enamel and oxidized
copper finish. Agents wanted. Write for terms.

Swedish-American Telephone Co.
CHICAGO

BRANCH KANSAS CITY, MO. 113-115 West 6th Street

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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PROMOTED!
^ Don't worry about the boss not having his eye on you and noticing the

improvement in your work. Remember he is human—he is on the lookout

for good men. His success and the firm's depends on his ability to select the

right man.

1 If you are a little better than the other man— if you know more about your work than he

does, do you suppose the boss will pass you by and boost the other fellow?

H You wish you had a better job. You wish you knew more, then you could do more
and earn more. Fill in the blank form below and let us fell you how these wishes

can be realized.

T[ Our advice, based upon the experience of our

successful students and graduates will cost you
nothing. It may start you right and change

your whole future.

TJ The American School of Correspondence is an
educational institution. We employ no agents or col-

lectors. The merit of our work makes this unnecessary.

^ Advice regarding the work you wish to take up and
our complete Bulletin will be sent for the coupon. There's

no obligation attached to this— mail it today.

WE HELP MEN HELP THEMSELVES

AMERICAN SCHOOL of CORRESPONDENCE

CHICAGO, U.S.A.

FREE INFORMATION COUPON
American School of Correspondence:

Please send me free your Bulletin of engineering informa-
tion and advise me how I can qualify for position marked *X"

.ELECTRICAL ENGINEER
DRAFTSMAN
.CIVIL ENGINEER
.MECHANICAL ENGINEER
.STATIONARY ENGINEER
.STRUCTURAL ENGINEER
.MUNICIPAL ENGINEER
.RAILROAD ENGINEER
.STRUCTURAL DRAFTSMAN

...TELEPHONE ENGINEER

...HEATING AND VENTILATING ENGR.

...PLUMBER

...ARCHITECT

...HYDRAULIC ENGINEER

...TEXTILE BOSS

. . .SHEET METAL PATTERN DRAFTSMAN

...COLLEGE PREPARATORY COURSE

...SANITARY ENGINEER

NAME
ADDRESS
OCCUPATION.

Pop. Elec 7-09
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oo Buys ALL THE MATER-
IAL IN THIS

BARN

AnlMustrationfrnmo^
A modern up-to-date barn, one of many illustrated and fully
described in our free "Book of Plans." It can be readilly con-
structed by an ordinary mechanic 'with the aid of our simple
plans & specifications, furnished free of charge. In referring
to this design mention "J Fl."

Building Material

Greatest Offer

EVER PUBLISHED!
FREE BUILDING HOUSE AND BARN PLANS!

The Chicago House Wrecking: Go. is the most wonderful
institution in the world. We offer you an opportunity to make an
enormous saving in the purchase of building material and supplies
of every kind. Read our new 1909 offer carefully. It is something
that every man with an immediate or prospective building idea must
carefully consider. We say that, quality considered, we can under-
sell any concern in existence on any lumber or building material
needed for construction of any house or building.

100,000,000 Feet

of New Lumber at

Wrecking Prices!
We purchased direct from the Mills, at various Forced Sales,

thousands of carloads of high-grade, first-class, brand new Lumber.
We bought it at sacrifice prices and we are offering it for sale at a
reasonable margin of profit. This is an opportunity of a lifetime to
buy the very best Lumber manufactured at prices less than the
dealer or jobber can ordinarily buy it for.

As to quality, rest assured nothing better is manufactured.
Don't listen to what unscrupulous dealers may tell you. Our ma-
terial is guaranteed to be clean, new. fresh lumber— not wrecked
material in any sense of the word— just as good as you can buy any-
where and it is sold under a positive, binding guarantee that protects
you absolutely.

(
i We don't ask for money in advance. You can buy it

without sending one cent of money with your order. All we require
is a guarantee as to your responsibility. Money refunded if
material is contrary to our representation. We have a
capital stock and surplus of over $1,000,000.00. We refer you to any
bank or banker anywhere. Or you can write direct to the Great
Stock Yards Bank, The Drovers Deposit National Bank of Chicago.

$£i^O Buys all the Material toOOii Build This House!

THIS IS AN EXACT PHOTOGRAPH OF OUR WONDERFUL $650 HOME
That means we will furnish you all the Lumber and Building
Material needed to construct it. Write for our "Book of
Plans," which gives details showing exactly which material
is furnished. Mention Design "J F6." This is only one of
many other designs shown in our grand "Book of Plans."

NOTE THE PRICES!

Sill Timbers—8x8 - 14
No. 1 Pine... $20.00

Studding—2x4-14
Sized $17.00

Studding—2x6-12
Sized $15.00

Studding—2x6-20
Sized $16.00

Joists—2x12-24
Sized $22.00

Joists—2x10-12
Sized $18.00

Rafters— 2x4 - 22 and
24 ft., Sized. $20.00

Dressed and Matched
Sheathing.... $12.50

Boxing Pine.... $16.00
Shingle Lath—1x2
White Pine.... $3.00

tJPrices are, per thousand, in
Carload shipments only, F. 0.
B. Chicago, for 30 days only.
All material guaranteed new.

Send Us Your Lumber Bill

for Our Estimate!

IT We urge you to send us your carpenter's bill for our estimate.
Have him make up a list of every single item you will need and send
it to us. We guarantee to go over it carefully and itemize it fully
and to send you a clear concise statement of just what we will furnish
and the prices will be so low as to secure your order. You can in-

clude in your list of material everything needed; that meanc even
plumbing and heating material, furniture, rugs, etc.

FREIGHT PREPAID OFFER
1T Wo make our quotations Freight Prepaid. That meano delivered

free of all charges to your railroad shipping point. No trouble with
the Railroad Companies for you. "We assume every possible
risk. We guarantee safe, sound and prompt delivery and if any
material reaches destination damaged, we make good at once and
assume all your claims against the Railroad Co. f

MOTE THE PRICES!

Barn Sash...... $ 0.36
Storm Sash..... .70
Stall Sash 21
Hot Bed Sash.. 1.55
Windows 50
Panel Doors 80
Window Frames 1.25
Door Frames... .50
Base Angles 02
Corner Blocks.. .02
Base Blocks 03V2
Stair Rails 07
Porch Balusters .05
Porch Rail 03
Cottage Wind's. 3.52
Porch Columns. .65
Blinds 66
Porch Brackets .06
H'dw'd Mantels 5.00
^Prices are subject to quick
acceptance, and all material
guaranteed brand new, stand-
ard grade and quality.

CHICAGO HOUSE WRECKING CO., CHICAGO

Send me free of all cost your Wonderful
Catalog and Building Offer, as advertised,

I saw your advertisement In Pop. Elec.

891

Name

Town

County State

R. F. D. No. 539

&&md foi* Oun Ft°ee Cataiog No. 891

We publish a book of some GOO pages, containing a general record of our goods and show-
ing millions of dollars worth of merchandise secured by us at Sheriffs' Sales, Receivers' Sales
and Manufacturers' Sales. It lists Building Material and Supplies, Machinery, Roofing and Wire,
Structural Material, Hardware of all kinds, Furniture and Office Fixtures, Belting and Rub-
ber Hose, Plumbing and Heating Apparatus, Pipe, Valves and Fittings, Wire and Manila Rope,
Electrical Apparatus, Safes and Vault Doors, Tanks, etc., etc.

In addition to this General Catalog we publish a "Book o2 Plans," It shows illustra-
tions of modern houses and barns; gives illustrations from life as well as floor plans; it ex-
plains our unique offer to furnish all material needed to construct any buildings shown in our
book. Yon can get a complete set of plans, specifications and bill of material for $2.00.
Or, furnished free with your order. We also publish a Furniture Catalog showing handsome
designs in Household Goods, Furniture and Office Supplies. Write us your wants. We can
save you bis money. XIo illustrate rugs, carpets and linoleum in exact colors. Ask for Cata«

i

log No. Wc havo an immense stock of Im

p

orted Oriental Rugs. Write for prices.

CHICAGO HOUSE WRECKING CO., 35th & Iron Streets, CHICAGO



No Other
Washing-Machine

IN THE WORLD WILL DO ALL THIS BUT

HfTHOR-ELECTRIC
Wash the Clothes.

Wring the Clothes.

Work the Ironing Machine.

Work the Food Chopper.

Sharpen Knives.

Churn the Butter.

Turn the Grind Stone.

Freeze the Ice Cream

and

Do Scores of Other

Household Duties.

By attaching the

UNIVERSAL ROD
The "THOR" washes and wrings without packing the clothes

in a wad as many other washers do.

(sold only with the THOR) the THOR-ELECTRIC can be made to perform

by electricity, countless daily household tasks now done by your wife, house-

maid, washwomen, butler or man-of-all-work.

Sent on 30 Days' Free Trial

Write Us jor Free Illustrated Book, "Easy Way Wash Day," Showing all Styles,

Sizes and Capacities.

HURLEY MACHINE COMPANY
1205-159 S. Jefferson St.

CHICAGO
75 First St.

SAN FRANCISCO, CAL.
2505 Flatiron Building

NEW YORK
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