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You ought

to have PracEngineer come postpaid to you each month.

tical

You'll like it. You'll find
things in every number

worth many times it3 cost
new, fresh, up-to date and mighty
interesting information on steam and

neat, flexible leather

—

Stamped
and is pocket size. Sent
prepaid to anyone on re-

binding, Gold

electrical subjects
live, engineering data,
helpful editorials, experiences of engineers;
and hundreds of successful engineering methods
ceipt of price, $1.00, or sent
are described in a way that you'll appreciate and
free on your acceptance of this
enjoy. All phases of the operation, installation and
Special Offer.
maintenance of machinerv in Central Stations, Electric
Lighting Plants and Isolated Power Houses are covered. In addition to this, "practical letters" from active engineers are published
and from no other single source can you get so many valuable hints and pointers about new ways ot doing things,
new kinks and new developments in the steam-electric field. These facts are worth knowing for they mean a
saving of your time, avoidance of waste effort and greater earning ability. You'd better take this big fine journal
for two years.
It will help you.
It will make your work easier, enable you to do it better, and point the way
the
to quicker results.
It contains nothing but good, sound, definite, reliable suggestions for higher efficiency
kind you want. So start Practical Engineer coming your way today. $1.50 that's all it costs for two whole
years
24 big fat numbers and you get Questions and Answers free.
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POPULAR ELECTRICITY

LET US FIGURE

If

Won't hold, Try

vour Electrical Work. Some of the
contracts on Electrical work in
the country have been performed by us.

on

You Think this Bolt

all

it

Get the right size and give it a fair trial.
it on some electrical job that requires
strength and solidity,

Use

largest

WE INSTALL

What one Man Hed
Found out-

Power and Light Plants. Generators and Motors, Electric Light
and Power Wiring for Factories,
Churches, Schools, Colleges, Theatres, Office, Store and Residence

—

said

u

the se

s

he
d

B o1t s

and they were "no good would'nt hold;"
when asked if it was a Star he
>said "yes."

Further questioning developed
he had used a small screw anchor to
hold an 85-lb electric motor, to a wall,
and run it

Buildings.

that

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

!

WE MANUFACTURE

We

Switchboards, Panelboards, Steel
Cutout Cabinets, Junction Boxes,
Switch Boxes, Theater
Service
Stage Plugs, Experimental Switchboards and Appliances for High
Newgard
Schools and Colleges.
receptacles and other electrical

asked him

if

he thought shingle

would hold a 2x8 inch beam in
the frame of a house and further we
said if he would use a large lag screw
for his motor
but he saw his error and
admitted the expansion principle was
good, and will use a screw of the right
nails

—

—

size hereafter.

specialties.

work at the Chicago Electrical
Show installed by us.
Manufacturers of the Famous "Newgard" Waterproof
All Electrical

STAR EXPANSION BOLT CO.

Receptacle and Globe.

HENRY NEWGARD &
30-32 West Monroe

St.,

Chicago,

CO.

Ask your

I

111.

BOOKS

WIRELESS

Cedar Street

147

You Should Read

get

it,

dealer for our goods
send for our Cataiogue.

NEW YORK
—and before you

for-

ELECTRICITY

BOOK FREE

Profusely Illustrated with Photos from Life.
Write for it today.
This splendid book is compiled from the best authorities
Explains how electricity as supplied by inexpensive batteries cures Rheumatism, Dyspepsia, Insomnia,
Liver and Kidney Trouble and all nerve affections and diseases due to poor circulation. Explains how to enjoy the
famous electric baths and beauty and health massage at
In the world.

The

Latest on Wireless Telegraphy

By Newton
how

Tells

to

less outfits for

E. E.

inexpensive

wire-

home at
THIS

little cost.

BATTERY

sending and receiving up to ioo

Full details

miles.

Harrison,

make and use

and drawings.

Price,

i2mo.

Cloth.

50 cents

Wireless Telegraphy for Amateurs
By R. P. Howgrave-Graham
Gives

full

explanation of the construction and

working of apparatus for short distance transmisi2mo. Cloth.
sion.
160 pages.
51 illustrations.
Price, $1.00

Mailed postpaid on

receipt of price

SPON & CHAMBERLAIN
123 E. Liberty

St.,

New York

lists the latest improved Batteries (Prices *1.9j
which we send Prepaid and allow 10 days free trial.

This book also
to $19.50),

DETROIT MEDICAL BATTERY CO.
109S Kajestic Bldg., Detroit, Mich.
Write today jot ©Ki' free book.

For our Mutual Advantage mention Popular Electricity when writing

to Advertisers.
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Building Material Bargains
Through our policy of buying entire factory lots of merchandise and the purchase of
^ a great deal of material at forced sales we come into possession of immense quantities of
S high-grade building material and machinery.
Note the various items and prices on this

(gjgffifefegafeg

S

<

many others in OUR NEW CATALOG (just off the press) offer an unusual
you to purchase guaranteed material at low cost. Act now and save money.
The keynote of our business is every article guaranteed to be exactly as represented
£%tan
l/C/#T m7*MMA
l//i rl/l tl f CCi and to prove satisfactory to the purchaser. Any material not entirely satisfactory

page.
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,
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Ready Roofings

2

'&

k
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I

'

can be returned

for

an exchange

money at

or refund of

our freight expense both

ways.

Roofing Pitch and Roof Coatings
Steel Roofing

Metal Roofings!

Only $1.50 per sq.

MERCHANDISE Or ALL K1MJS.

yy-;^vL^^

g

8mm*— in

These are good second-hand
sheets of heavy weight, free
from nail holes, painted on
both sides. Price per 100 sq.

nil

fiat sheets $1.
per 100 sq. ft.,
gated sheets $1.75. Highest grade, Brand New galvanized roofing made of oren hearth process, box annealed, the very best process of making metal roofing.
Price per 100 sq. ft., fiat sheets $2.85. Price per 100
sq. ft., corrugated sheets $3.10.
ft.,

Don't Be Held Up!
on t pay an exhorbitant price in order to
have pluinbingand heatins conveniences ia your

Even though you
country they
you little. We

live in the

will cost
sell all

the material, give

"Best

Galvo Rubber

Yet

Roofing

is a very high-grade wool felt
thoroughly saturated with Gilsonite
asphalt and coated with a secret rubber
Nothing better of this class
on both sides.

roofing

manufactured. Each roll complete with nails
and cement. Price: One-ply $1.20 per »q.
cifications that enables
$1.40 per sq., three-ply $1.75 per sq.
to easily install
We
offer our Central Brand Flint Surfaced Asoutfits.
phalt Roofing, the highest grade of its kind,
each roll complete with nails and cement.
Price: One-plv $1.20 per sq., two-ply $1.45 per sq.,
three-ply $1.80 per sq. We offer Roofing Mill Ends
of either the rubber surfaced or flint coated roofing
at:C.ie-ply 95c per sq., two-plv $1.10per sq., threeply $1.40 per sq.
Sample* free— charge* prepaid.

you blue prints and spe-

Diamond C Brand
II

"

«.,

Roof Coating

if

Will preserve any kind

r.

-

A Fortunate Purchase !j
We have just purchased 2500 rolls of the
highest grade roofing made by oneof the leading manufacturers. It is thickly coated with
crushed grit. The body of the roofing is a
very heavy felt, heavier than the ordinary
three-ply. and it is thoroughly saturated with
Gilsonite asphalt and coated with the secret
rubber coating. The roofing has ruboer surfaced back and grit coat on top, and weighs
about 80 lbs. to the sq. One of the biggest
mail order houses is advertising a roofing
similar to this as their celebrated "Marble
Coat Roofing." Their roofing weighs about
58 lbs. to the sq. Our roofing weighs about 80
lbs. to the sq.
Note how much heavier and
stronger. Their price is $2.25 per sq. Our
special price on this roofing while it lasts,
$2.00 per sq. It is strictly perfect stock, not
mill ends and is complete, with nails and
cement. Sample* tent free charges prepaid.

Goal Tar Roofing
Pitch
Genuine Straight Run American Coal

f

Tar Roofing Pitch. Best grade obtain- I
able, not only for repairing leaks in 1
any kind of shingle or tarred roof, but
the finestthirgfordipping fence posts.
Sold only in full barrels of from 300 to
400 pounds. Price per 100 lbs. 65c.

Deadening Felt and
Tarred Sheathing
Our catalog gives the price of all the
Special Bargain No. 2275
different grades.
Sized Sheathing per roll of 500

Red Rosin

—

square

feet.

33c.

Hot Water or Steam Heating Plants
Bath Room Outfits V&VlZTot'X ^SSSStfS^W^r
r

You can have a modern hot water heating plant in your
home, even though you live away from a city. The cost is low.
Fuel

reduced one-half.

bills

Install

it

yourself. It's easy.

Now

We will furnish an estimate
by dealing with us. Write for information
blank now. You take no chances. Our contract plainly states that
the plant will furnish the temperatures required in every room. We
"""
supply free of charge all the material should any be required to
bring the plant up to our guarantee. Each plant is sold on a year's

is

the time to prepare for next Winter.

You

free.

will save 507c

If not satisfactory we
Complete working drawings

will refund the entire purchase price.
We loan complete tool outfits to
free.
do the work. You can install the plant at odd times and have it
ready for cold weather. Better heating plants cannot be bought at
twice our price.
trial.

Glazed porcclaln Basin

sowfi-w,
carry

all

kinds

of

bowls for

i

le lavatories.

H-inch round patent overflow rubber
plug like cut each 75c.

All other

Water Supply
o. »*.#»»--«-.
Systems

Pneumatic
We

will furnish yoa
with a complete pneumatic air pressure
supply outfit that
will furnish y

running wat

same as

Hot

Water Heater
Hot water heat combined with your furOur cast iron

nace.

all sizes.

be fitted in your
lace so that you
can put hot water radiators in those
cool rooms and make a perfect heating phvnt out of your present poor
furnace. Prices the lowest.

Contractor's Ditch

Pumps
and di

apraghm

Prices

upward. We

yon
house

will furnish

complete

plumbing outfit
like shown in this

picture, including the pneumatic water supply system, the bath room outfit, the kitchen sink and range hoiler and all the
pipe and pipe fittings to install— $125 upward.

Band Saws
Twenty Inch

com-

bined foot and belt
power band sew, the

water or sewerage.

band saw for carpenter
and contractors on the marHas ratchet pulley
ket
foot treadle and it is impossible to get on a dead centre

Can't stop up.

Every

sewer pump will
handle any kind of

muddy

or

pacity 1,800
per hour.
Price

gritty

Ca-

gall,

$11.50

Low Priced Gasoline
Engines

Our Waterloo

the

city watei

works.

range from $40

best

downward

of the treadle

stroke

moves saw

about eight feet.
Vnlimited power and
speed can be obtained.
Machine, all complete,
with two blades.
blade

Price $48.55.

a a so mo
l

Engines are the most simple and
perfect-operating small injinc on the
market. You just start the engine and
it runs automatically.
2 H. P. water coaled or open jacket,
frost proof, only $47.50.

Our Free Catalog No. 123
shows plain net prices on every article. Write for it today. We also handle
light and heavy machinery, gasoline
engines, windmills, etc.

We Guarantee
Our Goods

^ItyrcAnety^qprt Q. ™J*?tt.* IT?.

For our Mutual Advantage mention Popular

Electricity

when writing

to Advertisers.
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Medicine)
Cabinet J

Hess Sanitary£% Locked
Something

New
Made

For Your

Home

—
—

Smooth Steel Finished in Finest Everlasting
Baked White Enamel Inside and Out Has Adjustable Enameled Steel Shelves
of Solid

Better
No home

—

Than Wood and

Costs

complete without a Hess
It is
Sanitary Bath-Room Locker.
germ and vermin proof.
Style "A" Locker is made to recess into the

No More

is

i

•""

wall and projects one inch from face of wall.
It has a beveled plate mirror 16x24 inches
and measures 19^x24^ inches inside. Below
the mirror is an open shelf 19^x6 inches.
Style "B" is the same size and finish, made
not to recess into the wall, but to be suspended
on the wall.

Price of Style
Price

it

Style

"A"
"B"

1

$8.00
9.00

=

:

!

1

J

Without Mirror deduct $1.50
Without Open Shelf deduct §1.00
Order of your dealer. If he will not supply
send us the price and we will ship the locker

jf

is

direct to you, prepaying freight charges anyeast of Missouri and north of Ohio

where

rivers.

Send For Illustrated Circular
We are makers of the Hess Steel Furnace.

Important booklet,
"Modern Furnace Heating" Sent Free.
912 LTacoma

Hess Warming

& Ventilating Co.,

Bldg.

CHICAGO

This Complete Electrieal Experimental Outfit for $5.00

$15.35 Value
for $5.00

INCLUDES
1

—Magneto
1

1

Generator.

5 volts, one ampere, test

through 10,000 ohms.
1

1

— Solenoid Magnet, {
—Small Motor

100 Watt A.

lb.

C.

Generators $3.00

with Pulley.

— Electro-Magnets.
2 — Miniature Lamps.
2 — Miniature
— Test Lamp and Socket.
—Permanent Magnet.
—
— Push

Chemistry of Batteries
27 articles $10.00

1— Coil
—200

and instruments, $7.00

4

Pair

Send, for Catalog

of

Experimental Outfits

Sockets.

1

1

1

1

Magnetic Outfit with 10
different Magnets, book

Electric Bell.

Button.

1

Wire.

Page Dictionary.

— 250 Page Diagram
— Box Swedish
—Switch.
6—
Binding
1

SPECIAL $5.00 POLARIZED RELAY, two

Book.

Iron Filings.

1

windings, can be used

1

Brass

on Wireless.

Posts.

PRICE $2.00

Western Electric Salvage Co.,
>r

New

No.

1224 South Washtenaw Ave.
CHICAGO, ILL.

our Mutual Advantage mention Popular Electricity when writing

to Advertisers^
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This Martha Washington

Lamp

Electric Portable
is

only

$3.85

one of the most beautiful Electric portable lamps
Base and standard
to sell at so low a price.
are modeled in simple Colonial lines of unusual beauty.
The shade is of a delicate straw tint, so arranged that
white light is thrown downwards for reading; while a
This
ever

is

made

softer light

is

diffused

upwards and sideways
for general illumination.

Price only $4.35,
press prepaid.

ex-

Old Vienna Portable Electrolier
This unique and very

artistic little lamp has been designed upon simple, yet most graceful lines. It may be
hung on the wall or stood on a table. The socket may
be tilted at any angle desired.
Shade is frosted glas?
with leaded effect. Standard finished in handsome Brush

Brass

effect.

Very popular

dresser or boudoir light.

Electric

for hall, library, desk,
Price $4.00, express prepaid.

Couch

Bracket
This ingenious Couch
Bracket for Electric Light
has several uses. It may be hung upon the back of a bed
to afford light to reclining readers. Or it may be placed
upon the table or used as a piano lamp for illuminating
music. Handsomely finished in antique brass, with cord
and plug attached for $6.10, express prepaid.

The DIM-A-LITE Saves Current
Why

you burn a 16 candle power lamp, when a
dim light would serve the purpose as well? Every

should

medium

or

user of electric light will readily appreciate the advantage of

being able to turn it down like gas. A dim light can be maintained in the hall, bathroom or sick chamber at a saving of
70% by using the Dim-a-lite a plug device that screws into
any Edison base socket. A slight pull of the cord gives either

—

a high,

medium

or replace.
finish.

By

or low light as desired.

Nothing

Makes every lamp a turn-down lamp.

to

burn out

Gun Metal

mail, Price $1.00.

Electric Shop,

&"52K3!

Chicago,

For our Mutual Advantage mention Popular Electricity when writing:

to Advertisers.

111.

POPULAR ELECTRICITY

Immediate shipments made from the factory ana branches. Do
not forget that on Tungsten and Tantalum lamps we
will bill at the rates of your contract, regardless
of

what

licensed manufacturer

it

may

be with, and that our deliveries
will apply thereupon.

All

Sizes

for our September 1st list of
reduced prices on the new improved

Write

Fostoria Tungsten

Lamp

The Fostoria Incandescent Lamp Co.
FOSTORIA, OHIO
ATLANTA,

OA.,

1328

Empire Building.
ST.

NORFOLK,

LOUIS, MO.,

VA., 78 Commerce Street

CHICAGO,

AGENCIES
I

ST.

PAUL, MINN.,

185 SSast 4th Street

1531 Pine Street

OAKLAND,

CAL., 12th and Clay Street

ILL., 211 Lake Street

EVERYWHERE

Or our Mutual Advantage mention Popular Electricity when writinc

to

Advertisers.
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VIBRATION IS

LIFE!

The secret of the ages has been discovered in
Others
Vibration.
Here are a few of the hundreds of unsolicited
Great scientists tell us that we owe not only our
testimonials from people who have used the
health but even our very life to this wonderful force.
White Cross Electric Vibrator and know what it
Vibration gives life and vigor, strength and joy
has done. It will do the same for you.
to everyone.
PARALYSIS TREATED BY VIBRATION
Vibration is the most marvelous curative agent known. It is the remTjpon the request of my sister, -who urged me to use her great
edy provided by Nature for all illness and disease. It cures like magic.
Electric Vibrator on my son when 1 was thoroughly hopeless of
Simple, sure and inexpensive— it banishes drugs and doctors forever.
his cure from physicians' treatment, I write you this recom-

Say

Read What

mendation.

My son

is

and eight months ago beHe was
arms and limbs were twisted out of

16 years old,

came paralyzed from the
so badly afflicted that his

after-effects of diphtheria.

shape and was confined, all doubled up, in his bed. Medicine
and attention did no good, and I had become discouraged in all
ways. After treating first his spine at the base and then his
limbs with your .vibrator he felt such re ief that I kept up the
treatment regularly, with the result that we soon had him
around in a wheel chair. Next he was going around on
crutches, and now, after three months' treatment, he is going
around with a cane and will soon be entirely cured.

MRS.

3122_Indiana]Ave., Chicago.

C.

KNIGHT.

WHAT A DOCTOR SAYS
I have received your Vibrator, and to say that I am well
pleased with it is not enough. I wish I could tell every phvsician justh w bad he needs one in his office. I am sure he
would not hesitate to place his order for one at once.
Longmont, Colo.
DR. W. H. EASTER.

VIBRATOR BEST FOR RHEUMATISM
My husb'nd uses your vibrator for rheumatism and says he
never had anything so good in all his experience. I would not
he without it myself, as I find it is good to relieve stomach
pains, back ache, and besides 1 continually use it for face
massage. I used to go down town for that.'while now I save
the money and the time, besides being comfortable in my own
MRS. S. H. BROWN,
home.
2935

Vernon Ave., Chicago,

Here

Is

111.

a Picture of the wonderful

WHITE CROSS ELECTRIC VIBRATOR,

the only vibrator in the world which combines the three great
This is
forces of Vibration, Galvanic and Faradic Electricity.
the very same machine which has cured thousands of cases
which had been given up by the best physicians as incurable.
Read the letters above, then send the free coupon at once.

The White Cross

<%

Electric Vibrator

On Free

TriaiF

This wonderful instrument gives you the three
greatest natural curative forces in the worldVibration, Faradic and Galvanic electricity.
We want to prove to you at our expense what the great
White Cross Electric Vibrator will do for you. We want you
to actually feel its invigorating, health-gi vine thrill coursing

through your

own

to see for yourself

body. Wewantyou
how quickly it re>

moves pains and aches
ously

cures.

it

— how marvel

We take

all

A Vibrating Chair Free

the risk

With the White Cross Vibrator you can make a
perfect vibrating chair out of any chair. A chair
which will give you the same results as the kind
used in the biggest hospitals and sanitariums. You cannot do this with any other vibraright
Swedish
tor in the world.
in your own home. You can give yourself the
very same treatments for which specialists and
to
each.
from
$2.00
$3.00
charge
sanitariums
The nervous, irritable, worn-out man or woman
will obtain quicker and more permanent benefit
from a few minutes each day in the vibrating
chair than from hundreds of dollars worth of

Cures These
Diseases
Rheumatism,

Movement

Headache,

Backache,

Constipation,
Kidney Disease, Lumbago,
Catarrh,
Scalp Diseases,
Skin Diseases, Deafness,
Weak Eyes, General Debility, Nervousness.

medicines.

This Valuable Book, "Health
antl Beauty/'

NOW

SENT
FREE book
and
human

This wonderful

describes
disease so
the
body in health
plainly and clearly that anyone can understand. It tells how to get healthy and
beautiful and how to keep so. This book
tells you what vibration will do for you and
how you can get the White Cross Electric Vibrator sent right to your home

for an actual free trial.

SIGN

this

COUPON

Get this valuable free book
healthy you

may

No

at once.

be now, the time will

matter

how

come when you

will need this book badly. It may save your
life or the life of some of your loved
*
ones. Learn all about our offer

— f\
M

the most astounding and generous
offer ever made.
Don't wait.
Don't delay. Sign the coupon

M

Street,

Dept. i4cr

CHICAGO,
ILL.

f&5/ LINDSTROM
fr-

tjo
SMITH CO.,
/?/
LaSalle St.,

LfNDSTROM
SMITH CO.,
253 LaSalle

™

^^^
tm

ft

^T

iX
fffi

/

f& /

253

Dept.

1407.

CHICAGO,

ILL.

Without obligations on me please
send me free your special reduced price offer, free Book on Health
and Beauty, treatment of disease by
vibration and electricity, and complete

catalog

/ Name

For our Mutual Advantage mention Popular Electricity when writing
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A

Try One Free
before you buy. Carry
your pocket for ten days, try it
test it— make it sell itself to you or
return it to the dealer. That's the

Practical

Christmas Present

in

way

I

want

to sell

GEO.

my
S.

pens.

PARKER

The Parker is the one fountain pen without limitations.

"Whatever your work is—
no matter what may be the
special requirements, you
,

l
I

will find a Parker especially
designed and adapted for it,
and it will give good service,

save your time, and be an
efficient convenience. Besides all this, the

ever-ready,

.distinctive feature of the Parker,

the characteristic setting it
apart from all other fountain

pens

cleanliness* which
curve,

is its perfect
due to the lucky

is

PARKER

Unlike All Other

Vacuum

Cleaners

This wonderful little machine works on the only practical cleaning principle, because it combines brushing with
sucfion.

FOUNTAIN

PENS
You

A brush like the one in the usual carpet-sweeper, rapidlv
revolved by a small motor, brushes up the pile of the
carpet, loosens adhered dirt and gathers in dust, burnt
matches, cloth cuttings, paper scraps and large particleof dirt, which the ordinary vacuum cleaner cannot take
up, on account of the narrowness of the suction opening,
and liability to clog the pipes. The powerful suction fan
behind the brush of the Hoover Electric Suction Sweeper
sucks up fine dust, dirt, scraps, everything, into the dust bag.

UCTION

can see here in the
,

what the

lucky
curved ink-feed.

illustration

Ilectric\?WEEPER

Ink-feeds of all other fountain

pens are

straight.

difference between

The

your fingers or

linen.

FREE TRIAL

^V

h

s

n

ra^ „

j b

days' free test. Select a pen at a Parker
dealer's today. If you can't find a dealer,
write me the name and address of your
stationer, jeweler or druggist, and I will
arrange for you to select from an extensive assortment.
Standard, self-filling or safety from
SI. 50 up, according to ornamentation.
Beautiful catalog free. See a dealer or
write me today.
n^ilnre Write for our special proposition

L/Cdieia--

to Jirst

1SOO new

For All Houses Wired for Electricity
Extra Attachments $15 per Set

straight

ink-feeds and the lucky curve is this—
when you return a straight ink-feed pen
to your pocket ink sticks in the feed until forced out into the cap by air expanded in the reservoir by the heat of
your body, but,with the Parker, the lucky
curve is self-draining, clearing itself of
ink and giving air free passage.
Consequently you will never find the
cap of the Parker full of ink, never soil

dealers.

Price $70

The unique brush action followed by the powerful suction fan
brightens and freshens the carpet, and by leaving the pile of the
carpet upright as when new, greatly lengthens its life. Xo other
cleaner has this feature.

At a cost of 3 cents a week you can thoroughly clean
your house.
Simply attach the wire to an electric light socket,
turn on the current, and run the machine over the carpet. No
dusting afterwards. Extra attachments for cleaning curtains and
pictures on the wall.
Special nozzle for blowing up pillows, mattresses and drying hair.
Brush for polishing hardwood floors.
Write for Free Trial. Our dealers will be glad to demonbut where we have no dealer will ship the Hoover Electric
If you are not satisfied, return it at our
Suction Sweeper direct.
expense, and the trial costs you nothing.
Orders for machines on
trial will be filled in order received.
Write today for booklet and
Do not delay if you want a
full information about trial plan.
machine promptly.
strate,

The Hoover Sweeper is a practical Christmas present and a gift
Surely nothing more pleasing
that will be greatly appreciated.
man give his wife.

could a

ftp a] pre

!

•

°" ly little open territory left. If you leant the
agency for
jor the only practical cleaning device
once jor terms and special proposition!
i

made,

-arile at

PARKER PEN
202

MILL

CO., Geo. S. Parker, Pres.
ST., JANCSVILLE, WIS.

Hoover Suction Sweeper Co.
Dept. 34
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POPULAR ELECTRICITY

Aflotor

POWER
EBNOMY
Your customers wouldn't hire six men
do the work that two could do with ease. Yet perhaps
they continue to use six horse power to drive distant machines
by old line-shaft methods, that only require about two horse power,
when driven by our adjustable speed motors.
to

Why
to land.

not go after this trade?

Here

It's

profitable

and comparatively easy

are the talking points.

FQ&T WAYNE
MOTOR,
DRIVES
«
provide wide speed adjustments

eliminate friction losses

machines where work

We have

is

—

increase the output

and cut

—

allow you to locate

in half

the cost of operation.

a bulletin "Motor Drives" that contains a lot of mighty val

uable information and

Fort

we want

to

send one to you.

Wayne

Electric

Write

for

it

now.

Works

1404 Broadway, Fort Wayne, Indiana
BRANCHES
San Francisco
New York
St. Pai
Milwaukee Pittsburg Seattle Syracuse
Madison
Philadelphia
New Orleans

Atlanta
Cincinnati
Boston Grand Rapids

Chicago

St.

Louis

Yokohoma
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POPULAR ELECTRICITY

An

Interesting Proposition

You Can Have Your Choice
As adopted by

the fire unthe
United
Contains the NaElectric Code

derwriters
States.

tional

of

with numerous
with the necessary tables and formulae

plained

illustrations,

?

outside and
inside
wiring and construction
Over
for all systems.

for

150,000 Copies Sold.

Up-to X-date and most compi e t e Xbook on "Wireless'
yet

pub Xlished.

Full direc-

X constructing exXX winding
and various
X sizes andspark
dicoils of
mensions, X tuning of
wireless sta X tions, etc.
Includes Naval X Station
rules, with codes, X
and
several chapters X on wireless telephony.! All in
simple language. X 200

tions for

perimental
apparatus

sets,

all

etc.,

pages, fully
trated,

ll

with

X

the best of their kind

—with

Handy

Electrical Dictionary (see
small cut) containing
over 4800 electrical
a

terms and phrases
with 7 pages of dia-

—if

grams
send us

you will

lus-

additional

One Paid Yearly

page ~"^»^^ half-'

full

these Practical
Books on Electricity—

of

tones showing

installation

of

"Wireless" in the U. S.
Ships and Ocean

War

liners.

lo

^^volumesX
_j^ Con M

Three
one.

f/ ElectricM netism.
J simply ex-

ing Elec
ity

Voltaic
and Mag

Everything

plained.

ginner
Trade

you
pag

in
tain-

tricity,

X For the bef in the Electrical

M

book is what
Over 280
want.

M
M es

this

fully illustrated.

AT ONE DOLLAR
(Canada

SI. 35,

Foreign $1.50)

And

25c additional to cover packing and shipping charges on the books.

The subscription must" be for some
one not already a subscriber to POPULAR ELECTRIC! iY and your own subscription will not do. Wc give you the
boots for getting us a new subscriber—
not for subscribing yourself.

One of the latest and
most valuable works on
electricity for the

ama-

teur or practical electrician published. Tells you
in easily understood language everything you should know
about various electrical instruments
and apparatus of all kinds, with
instructions for conducting inter-

experiments with inexpenand tools easily obtained. 206 pages, fully illustrated.

esting

sive materials

POPULAR ELECTRICITY PUB.

CO.

Monadnock Block, Chicago,

Gentlemen:

Enclosed find S

P )PULAR ELECTRICITY

for

111.

which send
name and

to (subscriber's

POPULAR

ELECTRICITY appeals to
all classes of readers
has something of
interect for everybody.
Your friend
neighbor business associate fellow employe any one of the people with whom
you come in contact only needs to have
you cr.ll attention to our magazine to become interested and give you a subscription.

——

—

—

—

A few minutes work will win you the books.
Many of our readers have already taken
Why not you?
advantage of this offer.
Don't let this chance slip. Select the
book you want, send in the subscription
with remittance (including the 25c for
charges) and we will forward book and
dictionary at once.

Send me HANDY ELECTRICAL DICTIONARY
and (name of book wanted)
(P. E. 9-'09.)
as per your special offer.
Write your name and address plainly on space below.

a. dress here).

Name

Town

Bt&No

State

Name
St.

Town.

& No

For our Mutual Advantage mention Popular Electricity

State
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WATCHES crem

ELGIN
\

BIG SPECIAL This Month
17-Jewel Elgin only $14.5°

Let

me

send! you this High-Grade
Genuine Elgin 17-Jewel

Watch in Hand Engraved
case on f>ee Trial.
This watch has 17 genuine ruby jewels, micrometpatent Breguet hairspring; is factory
tested, finely finished throughout and regulated to the
ric regulator,

P. S.

HARRIS,

Pres. Earris-Goar

second.

Company.

WW rlftCr ^/l/fai/
ftWCfJr

for our Bi * Free Watch
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-

%JkfmeS'Jr4£k

The House that sells more
Elgin Watches than any other
firm in the world.

road Inspection.
We ask no security and no interest} just plain honesty among men. Our Elgin 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 and woman 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.

—

Sfff&SS

0° MONEY DOWN

You assume no risk whatever in dealing with us, because, before you buy
we place the watch right in your own hands and let it do its own talking.

or pay one cent,
Elgin Watches
They will stand hard usage and last a lifetime. This is
are made strong and accurate.
the reason we can send them on approval and Guarantee Safe Delivery. If we were handling 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 1
You cannot afford to buy a watch of any kind until you have our Catalog and Prices,
for we are the LARGEST WATCH HOUSE IN AMERICA.
A+
We Sell Only Genuine Elgin Watches, and our Catalog contains the
True Factory Description of Every High-Grade Elgin Watch made. It is Free. +

Name l^>^
COUPON
CATALOG
^^V°^
FREE

Just Your
BARGAINS

FOR WOMEN

and Address on

a Postal
or the

wiU bring you our

ETVERY 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
Write Today for
money.

Catalog.

Do

it

NOW!

HARRIS-GOAR CO.

BIG

and a photograph and history of the
Elgin Factory, Largest in the World. M

f

WcV

Harris-GoarGo./
1371

ASS?
ri
//
++/&$$&

GRAND AVE.,

Kansas

City,

Mo.
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'5S31
and

LUMBER

MILLWORK

FOR THIS FINE HOUSE

Including Architect's Plans, Blue Prints and Complete Specifications
The above offer is an example of the tremendous saving on material for any
size and style of house, if you buy direct from us. Anyone can take our Free
Floor Plans of House

Complete Plans and figure from our Catalog the exact cost of mateany house there shown.
We will furnish all the material needed to build this handsome home complete
with porches and art windows, as shown above, for only $619. This includes all
the Millwork and Lumber to build this house, together with correct and easily
understood Plans, Blue Prints and Specifications. See Floor Places in space at the
right. Undoubtedly the greatest house bargain ever offered. Our prices save
you at least half. A house like this is easily worth $3,000 when finished. We
carry a tremendous stock and can ship promptly, at lowest prices in America

Book

of 44

rial for

See Fine Arrangement

Direct from World's Largest Building Material Plant
Quality, Safe Delivery and Satisfaction Guaranteed
We sell over a million dollars* worth of building material a year. We have no
traveling men — sell only for cash. We are the only large sash, door and lumber
concern selling direct to the consumer. Our low prices will save you big money.
We have customers in every locality. Ask any of them about our goods, our
methods, our prices, our guarantee, our prompt shipment. Your local banker
or any bank in Davenport, Iowa, will tell you we are responsible. See our
rating in Dun and Bradstreet. If goods are not satisfactory we guarantee to
refund money and pay freight both ways. You take no risk. Why pay double ?

I_

Undersell Everybody aon Guaranteed
Building Material. We Ship Everywhere

We

No other concern can duplicate our prices. We control our sources of timber
supply and operate the largest building material plant in the world. We ship
direct from our own warehouses and lumber yards. All our material is guaranteed up to the official grades of the Sash & Door Manufacturers' Associations.
Our lumber is first air-dried, then put through a scientific drying process.
There is no "come apart" to our work.

Write for

Grand

FREE CATALOG

of 5,000 Bargains in Materials for
New Buildings or Remodeling Old Houses
Write for this great Free Millwork and Building Material Catalog, which pictures,
describes and puts a bargain price on over 5,000 different building material
items. Saves you the huge profits of the retail dealer. Offers everything
needed to build, remodel or repair, at an actual saving of 50 to 75 per cent.
May save you hundreds of dollars. An endless variety of styles. Latest archiMany illustrations in colors. Tells how to order correctly.
tectural ideas.
Makes everything plain. Gives freight rate to your nearest shipping point.
A postal brings you this valuable catalog by return mail— FREE. Write now.

Gordon -Van Tine's Famous Book of Plans FREE!
Houses, Bungalows, Cottages, Barns

44 Complete

collection of plans for beautiful, practical homes. Up-to-the-minute
Correct in every detail. Designed by licensed architects. Don't build until you
see there handsome homes. The complete Book of Plans mailed free on receipt of 10
cents to cover cost of packing: and postage. Send for it.

The most popular
in style.

GORDON-VAN TINE CO..

jeero/vo-r/?^ PLMJV•

$1667 Build" Above House Complete

1815 Case Street, DAVENPORT, IOWA

For our Mutual Advantage mention Popular Electricity
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A Book of Valuable Ideas
for Beautifying the Home

W

E

will send you free of charge our
book "The Proper Treatment

Woodwork .and
Furniture," two sample bottles of
Johnson's Wood Dye and a sample of
Johnson's Prepared Wax.
for

Floors,

This text book of 50 pages
44 of
attractive 80 illustrations

—

—

very

is

them

in

color.

The

results of our

expensive experiments

are given therein.

There

is

absolutely no similarity between

Johnson's Wood Dye
and the ordinary "stain."
Water "stains"
and spirit "stains" raise the grain of the
wood. Oil "stains" do not sink below the surface of the wood or bring out the beauty of
Varnish "stains" are not stains at
They are merely surface coatings which
all.
produce a cheap, shiny, painty finish.
Johnson's Wood Dye is a dye. It penetrates
the wood; does not raise the grain; retains
the high lights and brings out the beauty

the grain.

For

artistic coloring
of all woods in the
following shades:

No.
No.
No.
No.
No.
No.
No.
No.

No.
No.
No.
No.
No.
No.
No.

of

128
129
130
131
132
121

Oak
Dark Oak
Mission Oak]
Manilla Oak
Bog Green
Light Mahogany
Dark Mahogany
Weathered Oak
Brown Weathered Oak
Green Weathered Oak
Moss Green

Light

126
123
125
140
110

122 Forest Green
172 Flemish Oak
178 Brown Flemish
180 Silver Gray

the

Oak

wood.

Wax

Johnson's Prepared

not scratch or mar. It should be applied with a cloth; dries instantly
a dry cloth gives a velvety protecting finish of great
beauty. It can be used successfully over all finishes.
<$>&
We want you to try Johnson's Wood Dye and Prepared Wax
N <>$^
attached
Fill out the
coupon being careful c°^.^
a,t our expense.
We will mail you
to specify the shades of dye wanted,
samples, Do not pass this page s«
promptly the booklet and samples.
^>%°°^>
>
until you have mailed the coupon.

will

—rubbing with

^.

&

<i

S. C.

Johnson

& Son

Racine, Wis,

&

r
l

SF

"The Wood Finishing Authorities "
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DRAFTSMA
INSTRUCT PERSONALLY

Will

limited

number selected, ambitious mer

Practical Drafting, Detailing, Desipii

Draftsmen Drawing $125-$ 150 Monthly
Are
Are
Are
Are

NOT
NOT
NOT
NOT

from printed book

MADE
MADE
MADE
MADE

in Schoolrooms,

by Reading Books,
by making Copies,
at home drawing pictures
_

lesson.

LET ME TELL YOU:
It requires actual, practical, up-to-date

DRAFTING-ROOM WORK to train YOU
gain the PRACTICAL EXPERIENCE that y<
employer

demand

will

of you.

FREE
This $13.85

DRAWING OUTFIT
and

Free Position

As Chief Draftsman of Engineering firm I kn
traini
exactly the Quality and Quantity of
knowledge and actual up-to-date experience (not sch
knowledge) you must have, in order to obtain a gc
position and advance to highest salary.

PRACTICAL

j

.

INSTRUCTIONS UNTIL COMPETENT and

PLACED in POSITION at above Salary
DON'T waste TIME and MONEY trying to
from books or printed

PRACTICAL

WORK

*H=s

"STUFF" you
which

leard

can only learn

I furnish you.

CHIEF DRAFTSMAN

Div. 10. Eng's Equip't Co. (Inc.), Chicago
For our Mutual Advantage mention Popular^Electrlcity when writing

to Advertisers.
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ANDRE MARIE AMPERE
French

Ampere
strated that

Physicist,

invented the astatic needle, of great value to science.

two

He

currents of electricity passing through parallel conductors

attractive or repellent influence

same

Mathematician and Naturalist

or opposite directions.

magnetism and earth

upon one another according

He

currents,

also

made

as they

demonhave an

move

in the

distinguished observations on terrestrial

and established the connection

of

magnetism and

electricity.

Andre Marie Ampere was bom in Lyons, France, January 22, 1 775, at the
beginning of the American Revolution, and was destined to play a conspicuous
part in the study of those forces and laws of Nature which were to so materially
contribute to the peaceful revolution of the industrial world, and elevate his name
and

the company of the immortals.
displayed his mathematical powers in early boyhood and attracted

spirit into

He

public attention

by one

of his

first

essays

"On

the Mathematical

Theory

of

much
Games

Chance."
He gave the name Electrodynamics to that field of science in his
He also
"Theory of Electrodynamic Phenomena Deduced from Experiments."
wrote on the "Undulatory Theory of Light," and an "Essay on the Philosophy

of

t

of the Sciences, or

an Analytical Exposition of a Natural Classification

Human Knowledge."
He suggested the possibility,

of all

after his distinguished discoveries in electro-mag-

by electro-magnetic
which was realized in modem telegraphy.
Michael Faraday subsequently worked out the fundamental principles of electromagnetism by his extraordinary labor and results in experimental research.
Ampere was a man of deep emotions. His father was beheaded in France in
79 during the revolution, producing in the young man a condition of great mental depression.
From this after the lapse of a year he was restored to new life
and energy by his readings of Rousseau and his love of Nature.
Later in life, again, this state of unhappy despondency fell over him from the
netism, of transmitting electric currents for signaling purposes

apparatus, between distant points,

1

1

death of his wife,

He was

whom

he dearly loved.
and honored, a teacher and professor of great ability,
the Legion of Honor, elected to the Academy of Sciences and her-

distinguished

Chevalier of
alded throughout the scientific circles of Europe for his discoveries in the field of
electromagnetism and electrodynamics, and his announcement of Ampere's Rule,
named in his honor by the leading body of scientists of [his day. The ampere,
named after him, is the unit of strength of an electric current.
Ampere was described as a man of genial disposition and noted for his simplicity of character.
He died in the year 836, at the age of sixty-one.
1

Elementary Electricity
EDWIN

By PROF.

CHAPTER
As

its

name

XVIII.

J.

HOUSTON,

— SINGLE AXD DOUBLE-FLUID

indicates, a single-fluid voltaic

has a single electrolytic fluid into which
There is required
its metals are dipped.
therefore a single vessel or cell only, to hold
In a double-fluid cell, howthe electrolyte.
cell

ever,

when two

different

liquids

are

em-

except in certain cases, necessary to employ two separate vessels to contain them.
There are a great variety of
both single and double-fluid voltaic cells,
ployed,

some

it is,

of the

now be

more important

Ph. D. (Princeton)

of

which

will

described.

Volta's original zinc-copper cell has un-

dergone many modifications. In order to
permit the zinc to be readily lifted out of
the liquid, and thus avoid local action when

VOLTAIC CELLS

elements to be brought close together, a
further decrease in the resistance of the
electrolyte is ensured, by the decrease in its
length between the two plates.
Where a large current is employed with
only a small E. M. F., a single cell with
very large plates was formerly employed.
In the form devised by Dr. Hare, of Philadelphia, two large plates of zinc and copper

were placed on each other, but prevented
from touching by suitably placed strips of

wood

or

other

insulating

material.

The

two sheets were then rolled in the form of
This arrangement not
a close spiral coil.
only possesses the advantage of employing
a large plate in a small space but also places

copper on both sides

the
of

the

zinc

spiral so

plate.

The

formed was then

plunged in a tub of acidulated water and arranged
so as to be readily lifted
out of the water and supported above the tub when

was not in use.
terminals or poles of
the cell consisted of wires
placed in good metallic contact with the plates of zinc
and copper, the wire connected with the copper
FIG. I 10.
WOLLASTONS BATTERY
plate forming the positive
pole or electrode,
and
the cell is not in use, various plans were
that connected with the zinc, the negative
In some cases the two elements
adopted.
pole or electrode.
Hare called this cell a
were mounted on a suitable support. A
deflagrator, on account of the powerful
voltaic batten' of this character, represented
heating effects he was able to produce with
in Fig. 116, was devised by Wollaston.
itThe copper plate was bent so as to cause
It may here be said that at the present
it to come near both sides of the zinc plate,
time, when powerful electric currents are
accidental contact being avoided by pieces
required,
electric
sources
consisting of
of wood placed as shown.
Placing the negavoltaic cells
are no longer employed, it
tive plate in this way on both sides of the
being far more convenient^to employ eleczinc decreases the resistance of the electric
sources known
dynamo-electric
as
trolyte by an increase in the active surface
machines, which will be described in a subof the negative plate, and, consequently,
sequent chapter.
by an increase in the cross-section of
A form of single-fluid voltaic cell capable
the

cell

The

the

electrolyte

Then,

immediately between them.
form permits the two

too, since this

of

yielding fairly large

intervals of time,

is

currents for short
as the Grenet

known
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or bi-chromate cell. It consists of a zinccarbon couple immersed in an electrolyte
known as electropoion liquid, prepared by
dissolving one pound of bi-chromate of
potash in 10 pounds of water, to which two
and a half pounds of sulphuric acid are
then gradually added. The zinc plate is
placed between two carbon plates, so that
both sides of the zinc are brought near the
In order to avoid local action the
carbons.
zinc plate is attached to a movable rod which
permits it to be raised out of the liquid when
This cell is capable
the cell is not in use.
of producing an E. M. F., of about 1.9
It rapidly polarizes,
however, so
volts.
that it cannot be satisfactorily employed for
furnishing current for any considerable
In this, as in all other cells in which
time.
zinc is employed, the zinc is carefully amal-
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unglazed earthenware. Polarization was
partly avoided by the fact that before the
hydrogen could be set free, and collect on
the surface of the platinum plate, it entered
into combination with the oxygen in the

and was thus oxidized so as to
form water. The Grove cell is capable of
producing an E. M. F. of 1.93 volts.
Owing to the cost of the platinum employed for the negative plate, the Grove
voltaic cell was too expensive for extended
nitric acid,

gamated.

There are other forms of single-fluid cells.
These, however, are of comparatively little
importance owing to the rapidity with which
they are polarized.
One of them, known
as the Smee cell, consisted of a couple of
zinc and silver inmmersed in an electrolyte
of sulphuric acid and water.
In order to
decrease the polarization, the silver plate
was provided with a roughened surface, by
coating it with a thin layer of metallic platinum in the condition known as platinum
black.
The Smee cell gave an E. M. F.
of .65 volts, and, before the introduction
of the dynamo-electric machine, was employed to some extent in electroplating or
coating conducting surfaces with thin layers
of metal

By

by

far the

electricity.

most important

of the double-fluid type.

ploy this term

voltaic cells are

As we

shall

em-

includes not only cells in
which two different fluids are actually employed, but also those with a single fluid
but in which the negative plate is surrounded
by a solid substance capable of combining
chemically with the hydrogen.

Where two

it

different liquids are actually

employed an additional
cell,

cell called

a porous

consisting of a jar of unglazed earthen-

ware,

is

employed for holding the depolar-

izing electrolyte.

One

of the earliest

forms of double-fluid

was invented by Grove, an English physicist.
This cell, known as the
Grove cell, consisted of a zinc platinum
couple immersed respectively in dilute
sulphuric acid and strong nitric acid. The
nitric acid was contained in a porous cell of
voltaic cells

PIG.

117.

BUNSEN CELL

cell devised by
chemist. In the
Bunsen cell, as represented in Fig. 117, the
platinum of the Grove cell is replaced by
carbon. The elements are therefore zinc

use.

It

Bunsen,

was replaced by a
the

German

and carbon. The zinc is dipped in dilute
sulphuric acid and the carbon in the strong
nitric acid, placed in a porous jar or cell as
shown. This cell will produce an E. M. F.
of 1.96 volts.

None of the cells so far described is capable of producing a steady or constant curIt was not unrent for an indefinite time.
til Prof. Daniel 1, of London, in 1836, employed the electro-chemical method of
avoiding polarization, that a cell capable of
furnishing a steady current for a practically
indefinite time was produced.
The Daniell constant voltaic cell, as shown
in Fig. 118, consisted of a couple of zinc
and copper immersed respectively in dilute
sulphuric acid and a saturated solution of
The two
blue vitriol or copper sulphate.
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are kept from mingling by the
use of a porous cell containing the copper
The zinc was made in the form
sulphate.
of a cylinder surrounding the porous cell,
and the copper plate was provided with a
perforated cage supported near its top so
that when filled with a handful of crystals
of copper sulphate the lower portion of the
solutions

As the strength of the solution of copper
sulphate is decreased by its decomposition
of the hydrogen, a portion of the crystals of
copper sulphate is dissolved from the cage
that dips into the solution, thus maintaining
a saturated solution.
In actual practice the metallic copper is
sometimes deposited on the outside of the
porous cell, thus greatly increasing the
electric resistance of the cell.
In order to
avoid this an improved form of Daniell's
cell has been devised, known as the gravity
cell, whereby the use of a porous cell is
avoided, the two electrolytes being separated from each other by their differences
of density, the lighter diluted sulphuric
acid and zinc sulphate, floating on the top
of the denser copper sulphate.
Varying forms are given to the gravity
Daniell cell. That employed in America is
shown in Fig. 119. Here, the zinc has the
shape of an open wheel suspended by suitable supports near the top of the glass cell,
while the copper plate, placed at the bottom of the jar, is covered with a few hand-

FIG.

crystals

ill

DANIELL CELL

was immersed in the solution

of

copper sulphate into which the copper plate
was dipped. This cell produces a practically
constant E. M. F., of about 1.072 volts, for
an indefinite time, thus showing that all
polarization has been prevented.

The action of the cell is as follows: the
sulphuric acid acts on the zinc, forming
zinc sulphate, and liberating hydrogen gas
which passes through the porous cell. Before the hydrogen can reach the copper
however, it meets the saturated solution of copper sulphate which it decomposes,
plate,

and depositing metallic copper on the surface of the
plate.
The strength of the sulphuric acid
electrolyte is maintained practically constant, since for every molecule of the acid
that combines with the zinc, a molecule of
zinc sulphate is formed, and sufficient
hydrogen liberated to again form a molecule
of sulphuric acid when this hydrogen decomposes the molecule of copper sulphate,
for the sulphuric acid liberated passes
through the pores of the cell into the dilute
acid into which the zinc plate is dipped.
liberating free sulphuric acid,

FIG.

119.

GRAVITY CELL, AMERICAN TYPE

An
of crystals of copper sulphate.
insulated wire, connected with the copper
plate, passes up through the liquid and
forms the copper or positive pole of the

fuls

cell.

The gravity cell will furnish a steady
current for a long time without much attention, it being only necessary occasionally
to throw into the cell a handful of crystals
of copper sulphate, to renew the water on
top of the liquid that is lost by evaporation,
and occasionally to draw off a portion of
the zinc sulphate when it becomes too concentrated.
An important double-fluid cell is known
The voltaic couple is
as the Leclanche cell.

POPULAR ELECTRICITY
zinc

and

carbon.

The

carbon

element

consists of a carbon plate, placed inside a
cell closely packed with a mixture
powdered carbon and black oxide of
manganese. This packing is sufficiently

porous
of

A

recently devised double-fluid cell

1

LECLANCHE CELL

20.

strong to insure a good electric contact between the carbon plate and the packed material.
The zinc consists of a small rod
placed in one corner of the glass jar in
which the porous cell is placed, as shown

The

in Fig. 120.

capable of giving a powerful current for
a fairly long time without marked polarization.
Nor does it manifest marked local
action

when

A

cell

for

salt.

The

element

silver

formed of a silver wire
that is surrounded by a
mass of fused silver chlorThe zinc and silver
ide.
is

plates

are prevented [from

coming
pieces

circuit

in
of

insulating

an open-circuited cell, since it
on open circuit in order

inside

by

contact

suitably placed

The

material.

two elements are

cell is there-

be satisfactorily operated.
cell is used in enormous
numbers in connection with electric bells.
When not usedj too frequently it will continue in satisfactory use for six months or
a year without requiring any attention.

used

purposes.
This
consists of a couple of

and silver immersed
an aqueous solution of
sal-ammoniac or common

placed

a rubber jar, Fig.

122, containing the exciting

requires to be left
to

The Laclanche

employed in the

batteries

zinc

for a sufficient length of time, is completely

1

as the silver-chlor-

in

a fairly strong current for a short time.
It is, therefore, suitable for the operation of
such electro-receptive devices as the bells
of burglar alarms, annunciators, etc., that
are only employed for short times; for,
owing to the presence of the black oxide of

fore called;

variety of voltaic cell

medical

The Leclanche cell is capable of producing
an E. M. F. of 1.47 volts, and of furnishing

The Laclanche

An
121.

series

the additional de-polarizing substance.

de-polarized.

circuit.

in Fig.

ide cell is

as into the

on open

open

shown

on

cell is

known

sal-ammoniac
liquid being poured

cell, if left

left

Edison-Lalande

porous cell. The black oxide of manganese
that surrounds the carbon plate acts as

manganese, the

EDISON-LALANDE CELL

121.

electrolyte is

dissolved in water, this
both into the outer jar as well

known

Edison-Lalande cell, consists of a
couple of zinc and copper immersed in an
electrolyte of caustic potash or soda dissolved in water. The copper plate is prevented from polarizing by a coating of
compressed oxide of copper. This cell is
as the

FIG.

FIG.
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liquid,
fig.

122.

silver-chlorIDE CELL

found
fifty

in

its

of

a

dilute

solution

sal-ammoniac in water.
The advantage of the

silver-chloride cell is to be
portability.

separate cells

can

be

As many
placed

in

as

a
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series as shown in
and placed in a wooden box, Fig.

frame connected in
123,

with

the

entire

neighborhood

of

Fig.

124,
in the

battery weighing
but ten pounds.

The

the

couple,

sists of

zinc

like

the

Leclanche

cell,

con-

and carbon.

Voltaic cells are sometimes called galvanic cells, and the electricity produced
was formerly known as galvanic electricity.
The use of either of these names is, however, incorrect, since it was Volta and not
Galvani who invented the electric source

by means

that produces electricity

of

chem-

ical action.

R

FIG.

123.

ARRANGEMENT OF

SILVER-CHLORIDE CELLS

®

can produce an electromotive force of 1.03 volts. Owing to the
small size of its cells, however, it cannot
It is esfurnish very powerful currents.
pecially useful when feeble current and high

silver-chloride cell

electromotive

forces

The inconvenience

FIG.

125.

VOLTAIC CELL IN CIRCUIT

are

required.
of carrying

SYMBOL FOR REPRESENTING A

voltaic

cells from place to place has led to the invention of what are known as dry cells

For convenience the following symbol is
employed in electric diagrams for repre-

As

be seen this
of unequal
length that represent the two elements of
a voltaic couple, the space between them,
indicating the electrolyte.
In Fig. 125, (C)
represents a voltaic cell, (R) a resistance
coil, and (G) a galvanometer, all of these
being placed in series with the voltaic cell.
senting a voltiac

cell.

symbol consists of two

will

lines

(To be Continued.)

Hydroelectric

Power

for

Chattanooga

Manufacturing in Chattanooga entered on
greater epoch on June 17th, when
electricity from the 56,000 horse-power plant
at the lock and dam was sent over transmission wires into the heart of the city.
Four
years ago the Chattanooga and Tennessee
a

FIG.

I

24.

BOXING OF SILVER-CHLORIDE CELLS

new and

River Power company obtained a franchise
operate in the city, on condition that
be sent over the wires in four years,
and by turning on the current on the 17th
the company fulfilled the terms of the contract, for the four years would not have expired until the 19th.
The plant generating
power, second in immensity only to that of
Niagara Falls, is now in steady operation.
to

which nearly every one is familiar.
This name is a misnomer, since all dry cells
contain water that has been absorbed, by
sawdust, plaster of paris, or gelatine, and
is
thus prevented from splashing when
with

The electrolyte is generally
a solution of sal-ammoniac and water, and

carried about.

electricity
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The Tungsten

Life Saver

Filaments of the tungsten lamps are not as
strong and will not withstand vibration and
shock as well as the carbon filaments of the
ordinary lamps, although their efficiency and
light giving properties are far in advance of
anything thus far developed in the line of
incandescent lighting. The first
tungsten lamps produced for commercial
purposes were very fragile and would only
operate in a vertical position. Upon the
Since then great
least jar they were broken.
improvements have been made, such as
anchoring the filaments, etc., which makes
electric

the

lamp much more

practicable.

Hov ever,
T
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spring which also neutralizes any shock resulting from a sidewise or vertical blow on
the fixture.

When

Ordering Motors

F To many people a motor

is

a motor and

in ordering one from the manufacturer they
frequently give little information other

than the horsepower required. As a consequence there is much unnecessary correspondence and delay. It is well to bear in
mind, therefore, that the information given
can hardly be too explicit. Let the manufacturer know in the beginning exactly what it
is that you want.
In the first place he must know whether
a direct or alternating current motor
This of course depends
upon the nature of the current that you
have available. Then he must know the
voltage of the circuit, whether alternating
or direct, and the number of horsepower
If it is an alternating current
required.
motor give the frequency of the alternations
in cycles per second, also whether it is to
run in one two or three phases of the curit

is

that

rent.

you require.

The above data

as to voltage, kind

you can obtain
from the lighting company which supplies
your current.
of current, frequency, etc.,

The above are the fundamentals, but
there is other information which it is well
Tell him the
to give the manufacturer.
TUNGSTEN LITE SAVER
they are even

now

not vibration proof and

accidentally striking the electrolier or bracket
is apt to result in the destruction of the lamp
filament.

The

idea to protect the entire lighting

and thus stop the effects of the shock
a point as far removed from the lamp as

fixture

at

possible has resulted in a

little

as the tungsten "life-saver."

device

nature of the machine which your motor
run; what the speed of the machine
is to be and the size of its pulley (in order
to determine the speed and size of motor
Explain the nature of the location
pulley).
of the motor, whether in a wet or dry place,
is to

known

It consists of

a very sensitive coiled spring arranged between two stirrup-like hangers. This spring
is smaller at the top than at the bottom and
permits of a lateral oscillatory motion in every
direction.
The hangers are supported by
this spring and are also free to move in a
lateral direction.
The lighting fixture support is screwed into a receptacle attached to
the strap hangers, the whole device being
fastened to the ceiling.
Any constant vibration as in factories,
engine rooms, etc., is taken care of by the

whether well ventilated or confined, etc.
motor must be confined in
if the
close quarters give the dimensions of the
space available. Motors have been shipped
which could not be used because of inAlso tell whether the motor
sufficient room.
is to run steadily on full or partial load.
If there is anything special about the
For inservice be sure and explain it.
stance, if a very heavy torque or turning
power is required to start the machine as
compared with the running power.
If it is desirable that the motor have
automatic starting and stopping devices
mention the fact and the manufacturer,
Also,

knowing the conditions

of the service, will

be able to suggest appliances for doing

this.

Making Old Poles New
The

users of

wooden

from the

poles are suffering

timber
The qualities required in
in this country.
durability, light weight and
a good pole
combined with relative smallstraightness
This
ness are most readily met by cedar.
wood has most generally been used for poles,
with chestnut as a somewhat distant second:
these woods, in fact, affording over 80 per
especially

failing supply of

—

—

cent

of

the

poles

used.

A

result

of

the

enormous consumption, coupled with the

STEPS IN THE

nut poles are obtained is even narrower,
Pennsylvania, Maryland, Virginia and West
Virginia furnishing the bulk.
This means
that the consumer, in addition to paying a
higher price, due to increasing demand and
decreasing supply, must in many cases add
a higher transportation charge.
In 95 per cent of the cases the life of a
pole is determined by decay, and only five
per cent by breakage or mechanical abrasion.
The point of decay is right above and

METHOD OF POLE REEXEORCEMEXT

wasteful and extravagant methods of cutting
and use, has been to restrict the regions from
which the present supply is obtained. The

nearby timber was naturally used first, and
at the present time the supply of cedar poles
is
confined almost entirely to the Lake
States, the Northwest and parts of the
Adirondacks. The region from which chest-

below the ground level, as there the structure
wood is most susceptible to fungi and bacteria, which are living organisms and thrive
only in a condition of moisture.
Conse-

of

quently, in practically every case of a pole

which has decayed at the butt the portion
above ground is sound and would be good
for

many

years' service.

Of

late years there

POPULAR ELECTRICITY
been much experimenting with

has

pre-

servatives, applied to both the entire pole,

but in most cases to the butt only. Much
progress has been made, and with many
companies the lower portion of the pole
receives one or two coats of some preservabefore

tive

ports

setting.

show that

The government

re-

in 1907 over 11 per cent of
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of the pole is then scraped out.

Half inch
rod from three and a half feet to six
feet long and pointed at both ends, the upper
end being bent at right angles to form a dog
or point from five inches to six inches long,
are used for reinforcing.
The straight end
of the rod is driven into the sound portion
of the butt at an angle by the use of a special
driving tool. The upper portion of the rod
is then bent in toward the pole and the dog
driven in to its full length.
The length of the rod is such as to permit the proper anchorage of its lower end
steel

in the

sound wood of the butt and

to allow

the portion extending above ground to be
of sufficient length to span the decayed
section of the pole and be driven into perfectly

sound wood.

The

points of the rod

are usually driven into the pole from 12
inches to 18 inches above the ground level.

SECTIONAL VIEW OF REENFORCED POLE
the

number purchased

received

some

pre-

servative treatment.

However much good

these

plish, as far as the poles

means accom-

now

standing are
concerned (and there are estimated to be
over 50,000,000 poles in use in this country)
it seems very largely an instance of "locking
the stable after the horse is stolen," as it is
impractical to apply preservative treatment
to a pole which has been standing for some
time.
When the butt is decayed to such an
extent as to render a pole dangerous, a new
pole must be put in, unless by some process
the butt can be strengthened in an adequate fashion, and the sound upper portion
continued in service.
The Pittsburg reenforcing process for
extending the life of poles already decayed
is one which is gaining ground rapidly and

Concrete is filled in around the pole, replacing the decayed portion of the wood
and forming a protecting sleeve or envelope.
This concrete extends above the ground
sufficiently far to cover the upper terminals
of the rods and protect them from the action
of the moisture in the air.

The above process is patented and of
course those using it without license would
be liable to infringement proceedings.

Tub elite

Reflector

A new type of reflector for illuminating
show windows and show cases is called the
"Tubelite" reflector. It occupies space
only 2\ inches in width and can be made in
any length up to 10 feet, without seams. It
can be turned out with bright, nickel reflecting surface, matt finish, or lined with
glass and finished on the outside to match
woodwork. When desired, the reflector is

TUBELITE REFLECTOR
where employed

is

saving

many thousands

dollars_for the telephone and lighting
companies. The pole to be reenforced is
supported by tripods or held securely in
place by temporary guy ropes or wires; the
earth is then removed for a distance of about
eighteen inches from the sides of the pole
to a depth that will expose the solid portion
of the butt remaining.
The decayed portion
of

supplied with adjustable fittings.
Wiring
trough and sockets can be removed without
disturbing the reflector.
Another feature is
that standard base tubular lamps are used,

which lamps can be purchased in any electrical supply store, and should a lamp burn
out, there will be only a six-inch unlighted

Illuminations from eight to 64candle power per foot can be obtained.
space.

How
Any one

Cities Advertise

riding into the city of Easton,

Pa., over its principal railroad, after dark,
sees the big slogan sign

— Citv

of Resources."

which reads: "Easton
Passengers crowding

out by a firm of central station operators,
who from past experience in other cities,
where their plants are in successful operation, realize that co-operation between the

CITY OF RESOURCES
to the car windows first see two arrows of
green light shoot out horizontally, pointing
out the breadth of the city. Then a red sun
looms up behind the green horizon. Suddenly athwart the sun

the

" Easton"

word

breaks out in letters
of white light, and finally

as the

rays

company and
up-lift

of

the

the
city

is

of

the

Re-

s'

,

* *

forth in a line of five-

white

letters.

This great sign, installed through the
co-operation

of

MOiNTGDMEIRY
t

TV*.

of

Trade, measures 54
by 45 feet over all

and contains

and
play lighting
finally the great slogan sign was put up.
things
All these
have had a remarkable effect not only

the

Easton Gas and Electric
Co. and
the

Easton Board

in arousing

OUR OPPORTUNITY

tivities in

2,000

It

was furnished

new

ac-

Easton, but
getting

the

city talked about, far
to

the city

maintained in operation by the

and is
com-

electric

pany and is a proof of the power of a proand broad minded central station
company to invigorate a community.

gressive

Less than a year ago the old lighting
in Easton was bought

company operating

in

also

electric incandescents.

"All get

siasm was put into
Board of Trade.
Lantern slide lectures
were given, demonstrating the advantages of outdoor dis-

of

sources" are flashed
foot

the general

essential.

together and boost for the city" is the principle upon which they operate, so meetings
were called of the
prominent business
men and property
owners. New enthu-

the sun die away, the

words "City

in

citizens

and wide, as the city of resources.
Much the same thing has been done in
Montgomery, Ala. In this case it was the
Montgomery Light and Water Power Co.
which took the initiative and introduced
'Montgomery Your Opporthe slogan,

—

tunity."

In

this

case

also

a

great

sign,

POPULAR ELECTRICITY
contributed by the power company, blazes
out by night a welcome to this progressive
city of the South.

The

sign

was

first

on Tuesday

lighted

evening at 8 o'clock, July 20, 1909. Its
firebrilliance rendered superfluous the
works in the sparks of which it received its
baptism. With its mammoth red key
transfixed against the sky and with the
" Montgomery" and "Your Opportunity" playing on and off, it elicited great
cheers from the crowd gathered to witness
The cavalry band was
the dedication.
there, playing the march, "Montgomery,
Your Opportunity," written especially in
lettering,

honor of the

That
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One

terminal of the receiver is connected
which is usually grounded,
the ground connection being temporarily
broken. The other terminal (T) of the
receiver is then applied to the burner circuit
where it leaves the spark coil at (C), being
put in contact with, and removed from the
wire several times in order to note clearly
the strength of the click caused in the receiver.
Then the free terminal (T) is
touched repeatedly to the ground connection
or a gas pipe. If there is any leakage a
click will be heard, and a comparison of the
sounds obtained in the last test with those
to the battery

sign.

mammoth

sign to be built
should bear some slogan indicative of the
city's progress and possibilities was agreed
upon. As to what the slogan should be
the

To Burner,!

was left to the citizens. A contest was begun open to all citizens, who were to offer
suggestions.
Twenty-five citizens of prominence were named as a committee of
judges to decide on the slogan.
The slogan as finally adopted was the
outcome of a dual intellect. Miss Anita
Strassburger conceived the idea of the key,
and Mr. Gordon McKinley, a reporter

on the Montgomery Advertiser, originated
the

"Montgomery,

Thus

wording.
into

execution.

Your

Opportunity,"

was carried
was built

the conception

The

sign

—

tremendous skeleton, containing 2,600 electric bulbs in letters about six feet high.
The sign is 85 feet in length and about 75
feet from top to bottom, and is located at
Court and Jefferson streets. All railway
trains in passing the city of

are in sight of this great sign

Montgomery
when lighted

Ground

TEST BY TELEPHONE RECEIVER

Instrument

as it is very useful for testing
gas lighting, electric bell, and similar

electrician,

circuits

for

leakage.

Two

flexible

leads

about 18 inches long should be carried from
the binding posts of the receiver for connecting, and for testing, this little instrument

many times take the place of a more
expensive one.

will

it

is

connected

good

bell

electric

no spark

circuits,

in this case there is

so that the terminal (T) is
touched to the circuit terminal of the batcoil,

teries in the first part of the test

or

common

The

return

and

wire

to the

in

the

receiver can also be used to

whether or not a bell rings when a button
pushed, by connecting the receiver terminals to the contacts of the push-button
and pressing the button two or three times.
If a buzzing noise is heard in the receiver
after the connection between the pushbutton contact is broken, then the bell
rings.
If the bell does not ring, the receiver will merely give a single click, and
if the circuit is broken between the button
and the bell, no sound will be heard in the

tell
is

An ordinary telephone receiver is one of
the most useful accessories of the amateur
electric

receiver

nected to the ground and battery, then the
circuit is clear, assuming, of course, that
the wires from the spark coil to the burners
are all sound.
The same method may be applied to

second.

Telephone Receiver as a Testing

the

If
indication of the extent of the leakage.
no click is heard when the receiver is con-

ground

at night.

when

obtained

to the spark coil terminal will give a

The accompanying diagram shows how
may be used to test gas lighting circuits.

receiver.

The

receiver, in

connection with a few

can also be used
dynamo and motor windings.
cells

of battery,

to test

Brought

Profits that Electricity
New England is
X:" baere is uiabadag

In a certain village in
::

reaudie

2.

~

"~
:
,

strange or pecuKar about this insignificant
fact for textile —ills are more or less comaaza ia Xe~ England.
Ba: :bbs texrile mid
ibbed Uteres: in :da: it is :ae :: tiie
oldest in the state, if not in the whole country.
Tine ~~s ~dea :dis ii::ie :a::ery daaariea
merrily by day through power obtained from
i smad ireed —bird verv seibiui nn i:~ and
never ~ez: irBa: :ae serbeauea:s ausaed
-

.

iad furrder ia:: :ae dilii iaa be:: re
baeaa vardsded :ae area: firesas: rdev ziearea
:de iaad ::r riiariag. lab :de greea Idsaaiea
ii::aea :de farms audi :ae sarbaa-fea ="iils
and s~amas ~ere :abngs :: :ae pas:. Be:::r
dar:: is :a aamre's siaeme ::r re:aradag :de ~a:ers :: aee: dae br: :as ana s::eaaa.s
:aa:an: :de a :~er vardsded. Ia :ae Sariags
:aa da rinz deaw :aa~s :r raias :dere ~?-~is
aa abanaaaie :: a:~er ba: :aere being no
ar:visi:ra= :: sabsdra:e narare"s adaa f:r
storing this water it all ran away before it
::uia be asea aaa :de ~a:er a:~er iriiair
:ra;d:adv useless.
:de:

:

:

in

its

well oiled bearing, spinning the great

wheel and driving the great leather belt.
As the years went by hundreds of thousands
of dollars worth of good coal were hauled
into the mill in the coal cars and thrown
into the red furnaces.
This was money
almost thrown away if we consider the days
when the noisy stream did the same work
fly

But the stream, like a playedout horse, would never
:rk again and the
more costly energy of coal had to he employed or the mill closed.
About this time the cost of coal in carload
lots began to increase so fast it threatened
the profits of the mill and it began to look
as though the plant would have to close.
One dav the managers called the engineer

for nothing.

and

him

that the profits
up in the
power house and asked him for advice.
Tads plant has always been a success
aaa thousands of honest dollars have been

into the office

told

of the concern were being eaten

ai3.be

dga:

aerr.

'

remarked

:ae aresiden:.

fortunately for the milling industry

"but unless steps are taken at once to lower
:de power Dost we will have to close down.
C mp ^r. a is s severe we can ask no more

about this time human minds had perfected
the steam engine to take the place of the
damaged water powers. It is our greatest

sell them.
Our help here
in the country is the cheapest to be obtained
inrrcaere.
I: is :aiy a :aesd:a :: baeaae:

prerogative to

first

:is:

destroy a thing :dea
sabsdra:e is fcaad.

:

:

:

:

as

aaa

;:

Aa.

This mill was a paying institution aab is
soon as it was found that the water power
was inadequate and unreliable the proprietors
got their heads together and purchased a
m engine. A large power house was
erected and in il
stalled two huge
boilers and a large reck :
d a g e a gj a e
:

:

for jut g

:

men stood before the furnace doors and heaved coal into the fiery
maw of the boiiers Another man in oil
aed overalls and dicky watched the giant
engine, the spinning fly wheel of mammoth
proportions and the great leather belt which
consumed hundreds of steer hides in the

making. This leather belt turned the great
which had been run so many, many
the noisy creek. The water wheel

shaft

when

I

if that old creek was what i: was
was a boy," sighed one of the aged

aire:::rs.

"Bu: it isa a answered the young engi"and it never will be again. I have

neer,

:asiieriag :b
deen serizusiy
a:a mysed aaa dae re ire ba: :~ l:ri:ai s:lutions.
We have an old water power which
might be restored if large storage reservoirs
were erected. I have looked the ground
ad hate to report that it would take
a fortune to purchase the land required for
such a dam and another fortune to erect the
:

:

dam itself."
Aub what

is

::aer solution?" asked

the

a director.
r

ered the engineer

enthusiastica.

and kept merely as a source
the boik

arm

of water

'.:

I

i

car after year the great
of this steam engine moved back and

forth,

back and

forth, for ten

hours a

: where are we to get the electri
asked the president "We are far away
from any electrical power producing stations
and it would cost us just as much to produce
electa
it does steam po~
-
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that is very true," remarked the
much interested in his sub"but with electric drive installed in

the engineer's time for hours explaining that the size of the new turbine had

that plant the output of every machine would
be increased from 15 to 20 percent, for the

fact the small engine could develop a third

engineer, very
ject,

same

cost as at present.

This in

itself

would

a handsome profit for the firm. Then
we would not be wasting 20 percent of our
power to turn useless shafting and belting."
"Prove that statement," cried the president, now thoroughly aroused.
"And, furthermore, I would recommend
that that old steam engine be thrown on the
junk heap," continued the engineer.
," cried one of
"But that engine cost

mean

the directors.

"I don't care what it cost," answered the
young man. "It has paid tor itself already
many times over and it is too costly and too
extravagant in fuel and power for this day and
age.
What we must have is a small turbine
engine, direct connected to an electrical generator, and equip this plant with motor drive
and electric fights. Such a plant would cost
considerable but it would pay in the end.
It would save power and coal and increase
the production without increasing the factory cost."

"Prove

it,"

cried the president.

It took days and days to prove these statements to the directors but in the end the
young man's determination won the day,
but not until he carefully checked every
statement through competent engineers.
The expenditure was authorized and the
young man himself was sent to buy a steam
turbine engine direct connected to an elec-

He also ordered the elecmotors and the other necessities.
The mill was closed for a whole month
and during that time the busy workmen removed the faithful old engine and threw it
on the junk heap. The boilers were repaired and an automatic stoker installed to
take the place of the sweaty, grimy firemen.
It is worthy of note that the directors shook
their heads when they saw the steam turbine
trical generator.

tric

setting

up

in the center of the large

power

house, looking pitifully small and inadequate

to take the place of the giant just
It

took

little

to

removed.

all

do with

its

power and

as a matter of

more power than the old one, if necessary,
although it took up less than a quarter of
the floor space.

The huge fly wheel was tenderly laid on
the junk heap beside the engine and the wide
leather belt, made of hundreds of steer hides,
was thrown away. Great quantities of belts,
shafts and pulleys were also thrown on this
same junk pile until the interior of the working rooms of this textile mill looked as though
a forest of trees and fixtures had been removed. The light was far better and the
men and women had more room to work and
less danger from shaft ends and breaking
belts to face.
The mill was completely
lighted by electricity.
When the mill reopened the young engineer was sufficiently conversant with electrical power to take care of the turbine and
generator and to operate all the other electrical machinery. The turbine started smooth
and steady, running without a jar and with
very little noise. The motors throughout
the plant drove the machinery as never before and the president and directors, to say
nothing about the operators themselves,
were perfectly delighted with the new power.
"Better not rejoice too much until we see
the balance sheet at the end of the month,"
cautioned one old man who was noted for
his wealth and his pessimism.
"It will show a good saving," predicted
the

young engineer.

While
the

as

first

was

it is

true that the balance sheet for

month did not show
anticipated,

owing

as large a saving

to the

machinery

being all new and the men unfamiliar with
its use and management, the saving grew

from month
the

little

to

month

textile mill

until the profits for

were restored to their

old order and everyone, including the pessimistic one, was satisfied and pleased with
the new electric power.

Storage Battery Mine Locomotives
By

FRANK

In Europe there are a number of mines
which have been equipped with electric
storage battery locomotives of unique construction, the batteries being mounted on
the top and removable for charging, by
means of a special gearing with permanent
top of the locomotive frame.
providing this equipment it is possible
to remove the discharged batteries and
provide fully charged batten' sets with a
rolls fixed in the

By

FIG.

minimum

I.

One

of

PERKINS

10 storage batter}* sets at this mine, in sereach set contains 80 cells having a
capacity of 30 ampere hours each.
The storage batten- locomotives are said
to have several advantages over those operated by overhead trolleys or third-rail
conductors almost universally used in this
country.
They are held to be very much
safer in mines containing dangerous gases,
there being no sparking from third-rail or
vice,

STORAGE BATTERY LOCOMOTIVE IX THE MOXOPOL MINT

expenditure of labor in making

the exchange.

four locomotives in use

Grillo shaft of the

C.

at

the

Monopol mine owned by

They also have a large radius of
action without extensive overhead constructrolley.

tion.

In

Hungary

at

the

Petrozeseny

Mine

the Gilsenkirchener Bergwerks-Aktiengesell-

there are eight storage batten locomotives

may be seen in Fig. 1. In Fig. 2
seen the batteries removed from the
locomotives and being charged on the
charging tables. The electric motors are
of eight horse power capacity, and there are

in senice of the type

schaft
are

shown in Fig. 3, each
having motors of a capacity of 12 horse
power. These locomotives are operated
in pairs, the double locomotive thus formed
having a capacity of 24 horse power and
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FIG.

FIG. 3.

2.
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LOCOMOTIVE BATTERIES BEING RECHARGED

TANDEM L0C0M0TD7E USED

being capable of hauling 40 coal cars without difficutly. At this mine there are 16

IN A

HUNGARIAN MINE

sets of batteries used,

built at

of the

Tudor

type,

Budapest, and each locomotive has
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51 cells with a capacity of 74 ampere hours.
may be stated that the batteries are

It

seldom discharged more than 60 or 70 per
cent of their capacity, and it requires for
charging only about one third of the time
usually taken for discharging while in
operation in the mines. When partially
discharged the storage batteries may be
fully charged in about one and one-half
hours.
The cost of operation for these storage
battery mining locomotives is from onethird to one-half the cost of animal powT er,
and the current required is from one-fourth
to one-third kilowatt hour per ton-kilometer
capacity.
Another advantage of these equipments over the trolley and third-rail mining
engine is that no added weight is needed for
adhesion as the storage batteries supply all
the necessary weight.

The Making and Winding
Wire
From

of

Magnet

the earliest period of manufacture

machinery the insulation of
and field magnet coils has been
the weak feature of their construction and
of

electrical

armature

machinery, subject to frequent and exoverloads, even for short periods,
the serviceable life of the windings where
poor insulation is used may be but a matter
of a few months.
Many efforts have been made to devise
an insulation for the wire used in this apparatus which would not be so readily
affected or destroyed by the necessary heat
rise.
While this has been accomplished
in a measure by the use of special material,
generally asbestos, the results have not been
of

cessive

owing to the bulkiness of the
and it has been found that the

satisfactory

product,

amount

of

space necessary in

proportion

to the actual allowable space practically pro-

After experiments extendof years a kind of insulation has been produced, called Deltabeston,
in wT hich all of these defects are said to have
been eliminated As far as the temperature
hibits

its

ing over a

rise

goes,

use.

number

it

is

practically indestructible,

while at the same time the thickness of the
insulation compares very favorably with
that of ordinary double cotton insulation.
Deltabeston wire is insulated with pure
asbestos which has been treated in such a
manner that its insulating properties are

Wt
W.re fo Cor/

Wire -from

r~ee/

/eaa/s on to high s/o'e

•Sec Hon

ofDragWhee/

METHOD OF WINDING MAGNET WIRE
the cause of the greatest

The

chief

number

of failures.

weakness in insulation,

which

must be avoided, is its liability to destrucfrom overheating, and in certain classes

tion

exceptionally good.
At the same time its
wonderful resistance to heat renders it absolutely indestructible as far as any temperature rise to which it may be subjected

POPULAR ELECTRICITY
The
in commercial service is concerned.
following comparison of the heat resisting
properties of cotton covered

and Deltabeston

wire will be of interest.
Investigation has shown that at a temperature of about 147 C. cotton covered
wire will in time char to an extent that
will

break

down

its

insulation.

It

was

C. cotton
covered wire began to smoke in 20 seconds.
At 23
C. it was [distinctly discolored in
50 seconds and complete carbonization had
taken place at 245 C. in two minutes and
These temperatures are of
15 seconds.
course excessive, yet they go to show how
short a space of time is necessary to ruin
the field or armature windings on a railway
motor, subjected as they frequently are to
enormous overloads.
further ascertained that

at

199
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Physician's Current Transformer
Electric

must

current

medical

for

purposes

of course be less powerful than the

ordinary lighting current; that is, the voltage
must be less. A simple little transformer
for reducing the voltage by means of reinserted between the electrodes,
which come in contact with the body, and

sistance

the source of current

gram, and

is

is

known

shown

as the

in the dia-

White Cross

transformer.

One

wire from the

no- volt

lighting cir-

cuit leads to a fine resistance wire

wound

on a porcelain tube contained within the

Deltabeston wire tested under identically
same conditions, in fact subjected to

the

same volume of current, is
absolutely unaffected.
An interesting comparative test of the properties of the two

icentically the

wires is shown by coupling two pieces together and subjecting them to the same
current, resulting in the complete destruction of the cotton insulation while not in
the least affecting the Deltabeston wire,
which may be further increased in temperature to a dull red heat without its insulation
being destroyed. Thus, the only limit to
the temperature at which this wire may be
run is the oxidization of the copper itself,
which will gradually occur if the coil is
run continuously at a temperature of over
250 C.
In the winding of magnet coils with this
wire the ordinary methods of clamping in
order to secure tension do not give satisfactory results.
A method recommended
is to coil the wire three or more times about
the periphery of a geared wheel, the surface of which is higher on one side than on
the other, as shown in the cut.
Special
pains should be taken to feed the wire from
the reel on to the high side and draw it
off the wheel from the low side.

Notice to Chicago Subscribers

THE WHITE CROSS TRANSFORMER
from there a wire leads to
one electrode. From the other electrode
a wire passes to the incandescent lamp and
then back to the other side of the no-volt
cylindrical casing,

circuit.

By moving
Don't

fail to

give us your

new street num-

(See notice and form in the AdvertisThis is very important in
order that you may not miss any numbers
due to their being sent to the old address.
ber.

ing

section).

the

little

button seen on the

up and down, the current
passing through the body may be regulated

front of the casing,

by very

The

fine gradations.
device will give from one to twenty-

five milli amperes of current.

Handwriting Duplicated by Wire
There is an extremely interesting device
which has been used to a limited extent for
ten or fifteen years which comparatively
few people have ever seen and fewer still
can explain when they do see it in operation.
This instrument is the telautograph, a delicate electrical mechanism which will infallibly reproduce your own handwriting
at a station as far distant from the sending
station, where you are writing, as the wires
of the system may reach.

You sit down to the instrument, take up
the ordinary pencil attached to it, write the
message on the paper pad, and instantly
slender metal fingers will begin to work

proximately fifty yards, and is moved forward as required by automatic shifters.

Perhaps the most interesting and useful
application of the telautograph at the present time is in conjunction with the tele-

phone system in a large hotel. The accompanying picture shows such an installation in the Hotel Astor in New York.
Another modern hotel which will have such
an equipment is the new Blackstone in
Chicago, and following is a brief description of how this "long arm" system of writing will aid in giving good service to its
future guests.
The general scheme of this system in-

up and down like a jumping jack, apparently
with random motions, and the message will
be transmitted, letter for letter, and an exact
copy of the words and handwriting will be

cludes telephones in every room by means
of which guests make known any and all
of their wants to the telephone switchboard
operator, who in turn is provided with

recorded by the metal fingers at the receiving
pad as instantaneously as the click of a
tetegraph instrument flies from the sending
to the receiving instrument.
The distance
does not matter. The writing at the other
end will be recorded wherever the wires
can be carried.
The sending pencil is attached by light
rods to two lever arms which carry contact
rollers at their ends.
These rollers bear
upon the surfaces of two current carrying

telautograph equipment enabling her to
immediately connect with and write to the
proper department for information or execution of the request according to its nature.
In this way a great deal of the business of the

rheostats which affect the strength of the
current flowing out over the line.

When the pencil is moved, as in writing,
the positions of the rollers upon the rheostats
are changed and currents of varying strength

hotel is centralized at the telephone switch-

board where each operator makes a per-

manent record of all the business she
handles, whether it originates from a guest
in his room, or from some department of the
from parties calling over the telephone from points outside of the hotel.
There are five " positions" at the switchboard, each position accommodating one
operator and containing in addition to the

hotel, or

move up

usual telephone equipment, a telautograph
transmitter and a pilot receiver and keys
enabling the operator to write over any
Certain of the positions
line she selects.
have additional receivers to enable the
operator to receive written answers on some

tractile

lines.

go out upon the line wires.
At the receiver these currents pass through
two light, vertically movable coils, suspended in magnetic fields, and the coils
or down against the pull of resprings according to the strengths
of the line currents.
The motions of the
coils are communicated to levers similar
to those at the transmitter.

of the levers

At the junction

mounted

the receiving pen,
which by the motions of the coils, is caused
to duplicate the motions of the sending
is

pencil.

Ink

supplied to the pen automatically,
in use, the pen rests in the
ink, preventing clogging and insuring an
ample supply at all times.
Paper for use in the instrument is supplied
from rolls five inches wide containing apis

and when not

The switchboard

is

what

is

known

jacks or
telephone connections appear in multiple
in each position, so that an operator at any
position can supply connection through her
as the multiple type, that

is,

all

mutliple jack to any telephone connected
the switchboard.
For convenience the
five positions are designated "A," "B,"
"C," "D," and "E," respectively, and the

to

work of the switchboard is divided among
the five positions, by distributing the answering jacks' as follows:
"A" and "B" handle the incoming trunk
lines and these two positions are equipped
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with telautograph receivers for "Information" service between the switchboard and
information clerk in the front office in addition to their pilot receivers which all posi-

"C"

handles the house busiis, all the telephones
not in the guest rooms, and also a proportional part of the room telephones.
This
position is equipped with a telautograph
tions have.

ness telephones, that

363

her position sign ("A" or "B" or "C," etc.),
also to write the time on each message,
except on "Information" messages, where
only the position initial is required. This
is necessary in fixing responsibility in case
of errors or delays.

Taking up as an
consists of

illustration the informa-

Practically

tion service:

all

of this service

incoming telephone

calls

on the

COMBINED TELAUTOGRAPH AND TELEPHONE SWITCHBOARD IN THE HOTEL ASTOR
trunk lines to the "A" and "B" positions
from outside parties wishing to talk to guests.

line connecting the manwith the switchboard and a
receiver on the departure service line, in
addition to its pilot receiver.
"D" and "E"
handle the remaining room telephones,
which are divided between them, and a
telautograph receiver on the announcing
line to the front clerk is located between
these two positions for the use of both of

of the guest asked for,
or his whereabouts, or whether such a party
is registered at the hotel, is the information
which the operator requires before she can
complete the call, and the information
clerks who have access to the guest index
book are called on to furnish this informa-

them

tion.

on the

receiver
ager's

office

in

announcing

their room's.
initial

every

callers

Each operator
telautograph

guests in
required to
message with
to

is

The room number

Prompt

and

accurate

service is necessary to the
of the hotel,

and without

it,

information

good reputation
a guest

is like

a
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needle in a hay stack.

The

exact

method

of handling this service is as follows: Sup-

pose

"A"

position picks

up a party on one

Mr. A. C.
connects her telautograph
transmitter to the information clerk line
and writes, "A. C. Brown— A". The
clerk receiving the message looks up the
name, and if he finds A. C. Brown registered
and ready to receive calls, he connects his
transmitter to the receiver on which the
inquiry is recorded and writes "362." In
the meantime the operator at "A" position
has requested the party calling to "wait a
minute," and while the information clerk
is looking up the name, the operator attends to other calls or business requiring
her attention, and when "362" appears
on her information receiver under the name
"A. C. Brown," she completes the connection between the party calling on the trunk
line and room 362.
Occasions may arise
requiring any of the positions to write to
the information clerk, in which case the
position initial on the messages enables
the "A" or "B" operator who receives the
answer on the receiver before her to notify
"D" or "E" position according to the initial.
An operator handling an information call
may find that the room does not answer when
she completes the connection, in which case
she offers to "page" the guest, or take a
message to be left in his mail box. The
procedure in this case is as follows:
An outside party calling over the telephone for a guest who is found not to be
in his room, desires to have the guest located
if
anywhere in the hotel. The party
either agrees to hold the wire while the
guest is being paged, or asks to have the
guest call him at a certain telephone number.
In either case the operator connects her telautograph transmitter to the paging line and
writes, "Mr. A. C. Brown, Mr. Smith is
waiting to talk to you on telephone No.
2568." She uses the number of the trunk
line on which Mr. Smith is waiting if he is
holding the wire, or the telephone number
Mr. Smith gives her, if he does not want to
hold the wire. This paging message appears at the front clerk, who tears it off the
telautograph receiver and calls a page to
execute it. If Mr. Brown is not found, or
a message is simply left to be delivered, Mr.
Smith is notified, and the message is properof her trunk lines calling for

Brown.

She

stamped by the front clerk and
Mr. Brown's mail box.
ly

left

in

In much the same manner the telautograph is applied to a score of other purposes such as giving kitchen, bar and cigar
orders, hall boy service, departure service
and room changes, porter, cashier and all
kinds of inter-department service in the
hotel.
And the great value of the system
is that everything is "down in writing."

Wiring Telephone Booth Fan
One

of the readers of

Popular Electricity

sends the accompanying drawing of a plan
by which he wires telephone booths, using
the type of telephone booth fan described
in the

"It

June
is

issue.

He

says:

for practically the

same purpose

as your article treats except that there

is

a

WIRING TELEPHONE BOOTH FAN

placed in the booth, with hinges
near the door, so that when the floor is
depressed by being stepped upon it closes
the circuit starting the fan and lighting the
lamp, which both cease to operate when

false floor

party leaves the booth.

"The lamp is provided with separate
switch to act independently of the floor, when
the latter is pressed, to be turned off during
daylight.

"This system does away with unnecessary
wear on the fan and greatly reduces the expense of current."

The Testing

of Electric Cables

By DR. ALFRED

GRADENWITZ

The cable system of a light and power
company in any large city is a copper network covering an area of perhaps scores of

are, in spite of the utmost precautions, weak
points where there is a tendency for the
insulation to break down and allow the

In a system so vast there

current to escape.
Consequently the system needs constant watching and testing
that precautions may be taken to prevent
breakdowns, also to see that new work is
properly constructed. These tests involve
the use of more or less delicate apparatus
for determining the insulating properties,
electric capacity, resistance, etc., of the

square miles.

cables.

In making the
fits

tests portable testing out-

and in the design and
out of portable testing equipments
Germans have shown both skill and

are often necessary,

fitting

the

ingenuity.

One German manufacturer has developed
a special style of automobile to serve as
a traveling testing station. The cars either
comprise an enclosed case accommodating

the operator with his apparatus, or, in its
Pictures of the
place, a simple folding tent.
latter type are here shown, in traveling and

working order.
The whole testing apparatus is so arranged in this car as to be readily erected
and rapidly and safely unmounted. The
rear extension of the car comprises all the
parts required for the testing of electric
cables.
Being readily detached, it is replaced either by a double seat or by a box
Thus
for transporting tools, materials, etc.
modified, the automobile proves of much
help in transporting raw materials

POPULAR ELECTRICITY
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The

apparatus,

arranged

in

working

to

be

turned

and

pass

through

narrow

order, comprises all the instruments neces-

streets.

sary for measuring the insulation, capacity
and resistance, and ascertaining defects in

As a result of the introduction of this
machine, the society of German team owners
has asked the authorities to prohibit sprinkling asphalt streets by the ordinary carts,
and to enforce the use of these washing
machines exclusively.

the circuit.

For the purpose of making similar tests
a push cart fully equipped with instruments
has been devised by the same company, also
a portable tripod case and mirror galvan-

Motor Driven Hydro-Extractor

ometer.

Novel German Street Cleaner
Berlin can boast of being the cleanest city
This is the opinion of the many
thousands of foreigners visiting it every
that exists.

It is also a fact that

vear.

German muni-

Centrifugal force, or that force which
causes a revolving particle to recede from
the center of revolution is applied to machines called extractors, largely used in
laundries, mills, chemical works, etc.
An
extractor, or more properly a hydro-extrac-

used in a laundry for example, consists
a rapidly revolving basket-like cylinder
inside of a cylindrical casing.
The wet
clothes are placed in the basket and as the
latter revolves the water is drawn out by the
centrifugal force, passes through the basket
and is caught in the casing from which it
runs off through a suitable outlet. The
clothes as they come from the extractor are
tor,

of

almost dry.
After exhaustive tests the electric motor
has been found to be the most effective for
the operation of these machines, the princi-

NOVEL GERMAN STREET CLEANER

institutions in general are of the
This is due to the method
highest class.
of using the latest inventions and improvements made for the welfare of a city.

cipal

[

Besides a large army of street sweepers

and many mechanical brush sweepers,
some years ago machines were installed
with a water tank and a rubber broom
which sprinkles and washes the pavement
This is indeed a great
at the same time.
advantage over any other system, as the

MOTOR DRIVEN HYDRO-EXTRACTOR

street is dried off

pal advantage being the rapidity with which

ling,

be made to attain full speed
time as a great many basketfuls are run through in an hour.
A self balancing hydro-extractor is shown
in the illustration.
The belt provides a
flexible connection between the motor and

immediately after sprinkwhile the ordinary water-cart leaves

ground wet and muddy.
Such washing machines were originally
drawn by horses, but recently a motordriven car was introduced. This new electhe

tric

sprinkler has

speed

is

a greater capacity, the

higher, and the whole vehicle re-

quires less room,

which permits

it

easily

the basket

and

may

this saves

the shaft of the extractor

and the vibration

of the latter does not affect the motor.

Talks With The Judge
The ''Judge," by the way, was not a
judge at all, but an advertising man. He
was, moreover, one of those men whom we
so often hear to remark: "I wish that when
I was going to school I had studied electricity.
The subject has always interested
me, but these are so many things about it
that I can't understand that I guess I might
as well quit trying to learn at this late date."
in spite of his avowed inability to ever
be able to grasp the fundamentals of the
subject it was only necessary for me to
mention electricity to turn him into an

But

animated question box.
He always prefaced his remarks with:
"What I can't understand is this," or "I
wish somebody would tell me," and then
he was off on anything from street cars

vacuum cleaners.
the Judge on electricity was
always interesting to me because to answer
his questions in "Plain English" was a
to the latest type of electric

A

talk with

constant mental brushing up, and the questions were, at the same time so indicative
of the kind of information that the public
at large stands in need of concerning the
great force which is so rapidly attaining
the front rank in all the world's activities.

"I wish somebody would

tell

me

about

a trolley wire," said the Judge.

"I thought
I knew what it was and how it worked.
But something happened the other morning
that stumped me.
I was on a car and we
came along to a place where the trolley wire
had been broken and wasn't spliced yet.
Somebody had fastened it over out of
danger, but there it was, a clean break in
the line.
Well, do you know what the
motorman did ? He simply put on full
speed, jumped the gap and after we had
grabbed the wire on the other side we went
on again as fine as you please. Now I
always thought that the trolley wire brought
current from the power house to the car.

had also been told that the current must
have a continuous conductor to flow in.
I

Now

tell

gap so as

me how
to

the current got across that

run the car after

it

had coasted

over to the other side."

"Judge," said I, "Did you ever notice
on the poles carrying the trolley wire
or else on poles near by there is a heavy
cable running parallel to the trolley wire.
Well, there usually is, and if it is not there
that

some underground conduit out of
This cable is called a "feeder" and
is considerably larger than the trolley wire.
Its function is to bring current from the
power house and distribute it to the trolley
is

it

in

sight.

wire

at

numerous points along the

line.

This feeder, being large, carries current
more easily on account of its low resistance
and it helps to keep the voltage up to the
full 500 or 550 volts at all points on the line.
Every few blocks a tap from this feeder leads
over to the trolley wire, and consequently
you might cut the trolley wire in two between each of these taps, making it into
a number of isolated sections and still the
car would get current from the feeder taps
to run it.
"Therefore, when you came to the break
in the trolley and jumped across the gap
you found a current supply awaiting you
on the other side which had come into the
trolley wire beyond the break through the
taps from the feeder wire farther along."

"That

straightens

business,"

said

the

out the trolley wire
Judge, "but there is

something about the third rail that I can't
understand. They call it the "deadly
third rail," but as far as I can see it is about
as deadly as an ordinary turnpike.

"Last week I was riding on an elevated
and we came to a blockade. A lot
of the passengers became tired of waiting
and got out of the cars to walk along the
train

ties to the

next station so as to get

down

and take the surface cars.
"Well, sir, do you know, I watched those
people for quite a time and I noticed at
least a half dozen women step onto that
rail and never know the difference.

"Why

weren't they electrocuted?"

"I'll try

said

and make that

plain, too,

Ju4ge,"

I.

"On

the third rail system current from
power house is carried along the third
rail, which is insulated from the elevated
It is collected by the little shoes
structure.
hung from the motor car, passes through
the car motor and out through the wheels
to the track rails, thence back to the power
the

house.

"The
less

third rail

is

than a great big

To

side of the track.

you would have

therefore

to

no more or

trolley wire laid along

get a shock from it
have one foot on the
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and the other on the track rail
same time. In the same manner
it would be necessary for you, in order to
get a shock from the trolley wire, to have
one foot on the trolley wire and the other
on the track rail or ground.
"In either case you would be placed in
the position of the car motor and would
third rail

the

at

current through your body.
"Evidently the women didn't touch both

receive

and track rail at the same time;
which, by the way, from their relative positions is not the easiest thing in the world

third rail

to do.

"Moreover,
not

they had done so it would
have meant death. The
pressure between the third

if

necessarily

difference

in

and track rails is from 500 to 550 volts, by
no means a deadly pressure, especially
since the shoes and stockings offer a partial
insulation.
The chief danger comes in
being knocked down by the shock and lying
Then
across the two rails, unconscious.
if

help does not arrive soon death
from burning."

may

re-

sult

Handling Lumber by

Electricity

This picture shows in operation a motor
driven crane used in handling lumber and
heavy timbers in one of Chicago's lumber

Three of these equipments are used
one yard.
Control of the apparatus is centered in the
motor house built around the vertical mast
some distance from the ground. This house
contains a 15 horse-power motor, the neces-

yards.

in this

sary starting and stopping devices, and a
wire rope drum for raising and lowering the

block and for moving the load back and
forth along the extension arm.
At the right

FIG.

I.

ARRANGEMENT OF CRANE BASE

FIG.

2.

CRANE IN OPERATION

mast may be seen a shaft]running from
motor house down into the base of the
The lower end of the shaft runs
structure.
through a bearing on the base, and on its
lower end has a small toothed wheel meshing
of the

the

into the circumference of a large fixed wheel.

As

the small wheel turns, the crane travels
on the center mast as a base, the

in a circle

arrangement being shown in Fig.

1.

The

N
MfJST

COMMUTATOR TAKES CURRENT FROM
UNDERGROUND WIRES

POPULAR ELECTRICITY
wagon

in Fig. 2 has just received two
a third is about to be

loads and

369

crane

swung

over and lowered.
The electric wires are brought to the
structure in conduit run underground. Fig.
3 shows these wires carried to slip rings at
the base and then to the motor.
By the use of this device lumber is handled
easily and quickly, requiring fewer men, and
piles are built higher, economizing space.

Electric Advertising

Clock

In front of one of Denver's prominent business places is a unique clock which is illuminated and operated by electricity and which
by a simple electric mechanism is made to
ring a bell in the doorway of the store every
minute. Since the photograph here reproduced was taken, the gas jets placed in the
window for advertising purposes have been
replaced by the best of all window illuminants
tungsten lamps.

—

This

is

an example of the

right

kind of

The business of
central station solicitation.
the store keeper made a clock the best sign

ELECTRIC ADVERTISING CLOCK

The lighting company's
showed him how he could illuminate

for his purpose.

expert
the clock by electricity, and at very little expense put in the bell to attract still more attention.
With these new features adding to
the appearance of his store front the proprietor could

no longer permit

his

windows

Novel Swiss Fire

much

use

in a city of sky scrapers but for villages

and

This

fire

plants, etc.,

tungstens followed.
result is a permanent customer for
the lighting company, who is intensely pleased
with the transformation electricity has made
in the appearance of his store.

wherever

The

J&.

jll

JMHHML

wouldn't be of

hamlets, around

to be lighted with dismal flickering gas jets

—the

pump

Pump

it

possible to connect with live

it is

for the

electric

wires,

electric

power.

The motor
sure

factories and industrial
can be used to advantage

pump

is

driven by

drives a multiple, high pres-

centrifugal

pump and together with
nozzles
hose-drum and
mounted on a light
is
The whole outfit
truck.
is easily portable and will
discharge about 130 gallons
of water a minute under a
pressure of 100 pounds to
the square inch.

In a large chemicarworks

Ib^^ku

85

lit

in Switzerland one of these

pumps was
severe

test

given

and

for 72 hours at a

.

;,

__:__:..

NOVEL SWISS FIRE PUMP

without

a

strating

the

stop,

a

very

worked
stretch

demon-

practicability

of using electricity for the

operation of
apparatus.

this

class of

Electric Bell
Many

of the readers of Popular Elechave asked for varied information
on bell and signal wiring. These questions
have been answeredj[from time to time
through the Question and Answer Department, but in order to present the information
tricity

Ql

pi

Ql

Wiring

more readily available form the following
description of various combinations is given.

in

commonly known as "annunciaNo. 16 or 18 B." & S. copper wire
wound with two layers of cotton and treated

What

is

tor wire,"

with

paraffine

eo{

is

least

expensive for dry

]DO

T
F-9 7

»

F/g.3
L@J

r-©-

\

H

^4

©f

F/g-8

[B

1
F13.S

}

F
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This wire is, however, not thoroughly moisture proof, and consequently
rubber covered wire is more satisfactory,
places.

companies operating
local fire and other alarm systems is almost
universally used, No. 16 being preferred on
account of lower resistance and greater
mechanical strength.

and by

signal service

Underwriters' requirements regarding elecand signal wires are as follows:
"Signaling wires and electric light or
power wires may be run in the same shaft,
provided that one of these classes of wires
is run in non-combustible tubing, or provided that when run otherwise these two
classes of wires shall be separated from each
other by at least two inches.
"In no case shall signaling wires be run in
same tube with electric light or power wires.
"Electric gas lighting must not be used
on the same fixture with the electric light."
Below are various diagrams of circuits
tric light

7

and

bells.

Fig.

i

shows one

bell

push button.
Fig. 2 shows tw o bells in
by a single push button.
r

operated by one
parallel operated

Fig. 3 provides for the operation of three
in series from one button.
When

bells

bells are operated in series all but one should
be single stroke so that the breaking of the
circuit will be done by only one bell.

One

bell

buttons

is

shows one
three

rung from either of two push

shown
bell

in Fig. 4, while Fig. 5
operated from any one of

points.

In Fig. 6 two

from three

bells in series

in

for Exploding Blasts

In order to obtain the accumulative effect
number of charges in blasting it is
necessary that the charges be all exploded
of a

same instant, in which case
one grand upheaval, far more
effective than intermittent explosions, even
if they are but a fraction of a second apart.
The machine shown in the picture is deat exactly the

there

is

flbk

y$
&

""""*""

M

^Hfc^-

\

1 11

may be rung

while Fig. 7
provides for the same thing with the bells
different

Machine
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points,

parallel.

Fig. 8 is a three-wire return bell

and

call

circuit.

shows how a small house may be
wired, (F) being the back door push button,
(E) the back boor bell, (D) the dining table
push button, (C) the kitchen buzzer, (A) the
front door push button, and (B) the front
door bell.
Fig. 10 shows the arrangement and windings of a bell which may be operated either
as a single stroke by connecting to terminals
(A) or as a vibrating bell by connecting to

'hJcIiw^
'""'?

Fig. 9

terminals (B).

John Hollingshead was the first man to
use electric lights in London. In 1878 he
installed six arc lamps at the old Gaiety.

MACHINE FOR EXPLODING BLASTS
signed for this purpose and will explode
over one hundred charges simultaneously.
"Oh, I love to figure out such problems
during spare moments," said Mr. Foree
Bain, patent expert and engineer, of Chi"I have
cago, who designed the machine.
never taken out a patent on it but occasionally my friends the contractors and quarrymen want such a machine, and I have it
made up. It does the business, and in
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one case they were able to make a reduction
of 30 per cent in the amount of explosive
used, owing to the simultaneous firing of
the charges."

A

The machine is simple but
small dynamo mounted on the

effective.

base and
just visible back of the frame is driven with
a crank by means of the sprocket wheels
and chains. This furnishes the current for
melting the fuses which set off the blasts.
In starting up the dynamo by hand it would
be impossible to bring the current up to
full

strength at once, as that depends upon the
So it would also be impossible to

Current from the dynamo first passes
around the coil of the electromagnet, which
has an iron core. As the current around the
coil becomes stronger, while the dynamo
is being speeded up, the magnetic strength
of the iron core increases and when the
dynamo is up to full speed and the current
strong enough to explode all the fuses at
once, the iron core

a switch which is operated by the shaft,
this switch when thrown to the lower
contact suddenly throws the whole current
The
of the dynamo onto the fuse circuit.
heavy surge of current, accentuated by
what electricians call the "inductive kick"
of the coil itself, melts all the fuses at a flash.

is

explode all the fuses at the same instant,
for in order to do this a very heavy current
wave must be thrown on them suddenly.
To accomplish this end the electro-magnetic
switch shown on the front of the marble
slab is added.

and

Electric Bottle
Owners

of small bottling establishments

was a tedious process, and a foot
power machine was almost as unsatisfac-

ing, too,

[energized sufficiently

pull

speed.

were in the past confronted by a serious
problem in the cleansing of the bottles.
Large power washers were so costly and
expensive to operate as to be almost proHand washhibitive for the small bottler.

is

the vertical armature over. This
releases a catch on the vertical shaft seen at
the right of the coil, and the spring pulls
the shaft up with a jerk. Beneath the coil
to

Washer

Now, however,
been developed

the small motor has
a degree which makes
almost any mechanical

since
to

applicable to
process the small bottle washer is found in
moderate sized establishments to be operated

it

by

electricity.

shown

One

in the picture

these machines is
and works as satis-

of

factorily in its limited field as does the big

ELECTRIC BOTTLE WASHER
for one man could not keep at the
washing alljday long with these methods.
Yet no other power was then thought available, so the make-shift methods continued.

tory,

power

driven washer in large establishments. The motor is entirely enclosed and
water-proof and consumes only J horsepower.

Control of Large Printing Presses
The great presses which print and fold
in a few hours hundreds of thousands of
copies of our metropolitan dailies are

r

operated

by

electric

motors

for

several

In the first place the control of
perhaps the most complicated piece
of mechanism in existence, may be accomplished with an accuracy and certainty
not to be approached by any other method
reasons.
this,

stations desired, about the press

the great press
In one type

room and

itself.

of controlling apparatus
each station is provided with four push
buttons which are used for accelerating,
decelerating, stopping and putting in safety.
When the accelerating button is pushed the
motor is gradually and automatically brought
up to speed. This process may be inter-

MOTOR CONTROL FOR A DUPLEX ROTARY PRESS
provides means for the proabout the press
and is also economical of floor space, which
is an important item where rents are high.
In the ordinary web press the motor
of drive.

It

tection of the

men working

equipment consists of a large, variable
speed motor for driving the press on producing speeds, also a small motor with a
special clutch for driving the press slowly

in threading in paper, but which is automatically relieved by the large motor when
the real work begins.

In order to control the action of these
motors wonderfully sensitive electric controllers are employed, which may be actuated
by push buttons located at any number of

however, by releasing the button
any stage, and the motor will continue
run at the speed attained when the button

rupted,
at
to

was

released.

decrease the speed, as
the end of a
roll of paper to avoid tearing, the decelerating
button may be pushed, and the reverse
process takes place.
The press may be stopped promptly at
any time by simply pressing the stop button
at any station; in which case the controller
automatically returns to the off position.
To avoid accident due to starting the
press before everything is in readiness, and
as a safeguard to the pressmen who may be
If it is desired to

is

j><

often the case

when nearing
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making adjustments, each

station

is

position.

The

controller described above is

the "master"
types known as
as

type.

drum

Hints

equipped

with a safety button which is so connected
that it is impossible to start the press unless
all of these buttons are placed in the "run"

known

About Soldering

A

subscriber to Popular Electricity ofthe following hints which are helpful
in soldering for electrical work.
To keep
iron clean while soldering, dissolve one part
fers

There are other
controllers

(some-

thing like street car controllers) which are
only applicable to single station control,
although they are provided with push
buttons and auxiliary circuits which may
be used to stop the press instantly in case of
accident.

Some
work

of

the

drum

type controllers also

in conjunction with push button con-

systems marked "start," "run," "safe"
"stop," and any number of these
stations may be included in the equipment.
Such a one is shown in the illustration of
a large duplex rotary press of the Journal
trol

and

of

Commerce,

above

it

New York

City.

The drum

here seen at the right, and
are the switches and fuses for the

controller

is

various circuits.

Electric Fire "Whistle"

Captain Obed

De Champ

of the Everett,

Mass., fire department has saved that city
a considerable sum of money by an ingenious
invention which cost only $10.00.
It is
an electric fire "whistle," which works
somewhat upon the plan of the telephone
receiver.
Diaphragms of considerable size
are caused to vibrate rapidly by the use of
small induction coils. The volume of
sound may be increased or decreased by
adding to or taking from the number of

which form the whistle. The
whistle prepared for the city of Everett has

ELECTRIC FIRE

sections

diaphragms about ten inches in diameter
and is made up of eight sections, as shown

Each section contains
a diaphragm and is a complete whistle in
itself,
only giving less volume than the
in the photograph.

eight sections combined.
It is the

the country.

first

fire

When

whistle of

its

in position the

kind in
working

parts are encased in a cylindrical galvanized
iron covering, which concentrates the volume

sound at the opening in the top.
This electric device, costing only $10.00,
will do the work of the ordinary compressed
air whistle, which with its compressed air
tanks costs about $2500.
of

WHISTLE

sal-ammoniac in four parts of water, and
heat the iron and give it a quick dip in the
If the least bit of solder is placed
solution.
on the iron, it will spread farther and farther
over the surface.
In soldering electrical connections the following flux is excellent: Take six parts of
vaseline and one part of chloride of zinc.
Heat the vaseline and pour in the chloride
of zinc and stir till cold to_keep the heavier
of

parts

from

settling.

Seven million dollars have been appropriated for the electrification of the Italian
railways.

Beautiful
Xo

example

nation

more

is

Example

modern

of

attractive or

electrical illumi-

more completely

the practical and artistic requirements of the case in hand than that of the
new ballroom of the South Shore Country
Club in Chicago. The pictures shown
herewith, from photographs taken with no
other light than the indirect illumination,
give but a faint idea of the softness} and effulfills

the perfectly diffused ]rays.

tectiveness of

This club has

of Ballroom Lighting
many

auditoriums, both there and
country.
They decided upon indirect illumination; the covering of the light
source from range of vision.
tion of

in

this

The

outlets

rect lighting

as

to be

for the indirect system.
at

equal

placed for diadmirably located
There were three

originally

proved

distances

in

the

28-foot

center

and one in every 12-foot panel in
ceiling of the promenade.
So there

ceiling

the

were located in the

sixty

acres of lake front at

main

room

Street

large

central

Seventy-first

and

expended

has

deliers,

taining 23 "I-Comlighting units,

nearly a million dollars
in
improvements. The latest addition to its buildings is a magnificent
ballroom, 90 by 140
feet in size, of classic style

three

chaneach one con-

fort"

and single fixtures
around the promenade, as shown, each
containing one lighting unit. One hundred watt tungsten

of architec-

Ionic columns
separate
a 12 -foot

lamps are used and

promenade

beyond the architect's most sanguine

ture.

four

sides

on
of

the

all

the

are

results

far

main ballroom, following what is known

expectations.

as the clear story
treatment. The main

composition
with
bronze metallic finish
and are very hand-

fixtures are

ballroom ceiling is
28 feet, that of the

some

promenade 20

cost

feet.

This constitutes practically one auditori-

um,

the

being

promenade

main ballroom
by 30 of the large

The room

finished

in old
ivory and gray; the

room was a

metal

a

direct

for

All these

who

en-

ballroom are
immediately impressed with the magnificent results obtained
of

this

room

are

conceded to be among the finest of any
auditorium of its kind in this country.
The question of the proper illumination
of this

all

ter the

trimmings of American beauty red, and
the architectural features and decorations

of

system of
lighting
would have approximated $2,000, whereas the indirect system
was put in for about
half that amount.

the

is

The

in design.

work

divided from

columns.

The
made of

serious one.

Mr. B.

F.

Winston, chairman of the Buildings and
Ground Committee, and Mr. Bode, president of the club, were both abroad early in
the year and they investigated the illumina-

and almost their first expression is regarding 'the beauty of the illumination.
During
a ball the scene is one of unusual splendor, the colors of the different gowns being
brought out with a distinctness that is
most surprising.
The illumination, while
brilliant, is peculiarly aesthetic,

same time

and

at

the

the perfectly diffused light gives

marked eve comfort.
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Handling Coal
As pointed out

in

in a recent lecture

German Power

by Mr.

Datterer, director of the Berlin Electricity
Works, the total capacity of the central

German

stations supplying the
electric light

capital with

and power has increased, from

FIG.

of
Berlin
have
portation by water.

plants

Plants
preferred

An especially interesting coaling plant
has been recently erected for the Rummelsburg central station (near Berlin), where

ELECTRICALLY OPERATED DUMPING BRIDGE

I.

1902 to 1908, from
62,000 to
154,000
horsepower, the heating surface of their

rope

wire

are used

The ground
ed

to

45,000 cubic meters.
In step with
this growth, marked

parts,

improvements have
been made in the
design of mechanical

the

apparatus.

may

be said that

accessory

storage

made

of iron structure, at

AUTOMATIC COAL CARRIER IN
BOILER HOUSE

FIG.

when the various plants
are put^ to the highest strain.
As, however,
the saving in the transport expenses greatly
exceeds the additional outlay required for the
in the winter time,

winter

installa-

tons' capacity,

advantage of allowing of an approximately uniform supply, even

of

The

yard contains an elevated tank of 1,500

native affording the

provision

coal,

storing of

tions.

for the coal supalter-

covercoaling

and the other mainly
for the boiler ana
engine house, and

is free to choose between waterways and

ply, the latter

the

Spree being used for

the Berlin Electricity
Works in most cases

rail,

by

plant consists of two
the one immediately on the river

i

coaling

railways

on an exten-

sive scale.

steam boilers having
ncreased from 2 5 ,000

It

trans-

stores,

most

of

the

the bottom of which

there are chutes with
locking gates for each
boiler, so that the coal may glide down automatically into the hoppers of the mechanical
stokers.

One

of

the

distinctive

features

of

the

that the wire-rope railway, leading
from the banks of the river across the coal

plant

is
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boiler house, is divided into

stores to the

The

device chosen
for connecting the trucks with the traction

two self-contained

parts.

had

to be such as to seize
diameters with equal
clutch
safety, and a patented automatic
had to be adopted. This clutch utilizes,
for throwing the jaws together, the total
weight of the truck body inclusive of its
contents and suspension, so that a considerable amount of energy for effecting its

cable, therefore,

cables

of

closure

is

different

available.

The

following conditions had to be complied with in designing the coaling plant:

the boiler house, should be performed
simultaneously.
This is why the wire-rope
railway was divided into two sections.
The crane (Fig. 3) with inclined runway
and stationary winch, provided with an
automatic grab bucket of two cubic meters
capacity, is used for unloading the coal
from the barges. This crane throws the
fuel into a bunker whence it is discharged
into suspended railway trucks.
The first section of the wire-rope railway
leads in a straight line from the bank to
one of the angle stations, where the driving
gear actuated by a 15 horse power motor,
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A MOTOR OPERATED GRAB BUCKET LIFTS THE COAL FROM THE BARGES

Transports with a capacity of 50 tons per
hour had to be provided for; (1) from the
ship into the boiler house bunkers; (2) from
the ship to one of the three store yards;
(3) from any one of the store yards to the
boiler house or (in the case of a coal fire)

some other

from railway
any one of
the store yards, transports by rail being
provided for as reserve, in cases of emer-

to

store yard;

(4)

cars into the boiler house or to

gency.
A further requirement was that transport
ation from the river barge to either of the

two store yards situated on the Spree and
the transfer from the third store van! into

common

the second section, is
trucks travel over the
dumping bridge (Fig. 1) and are there
tilted automatically
by striking against
in

located.

The

with

filled

an adjustable stop on the bridge, and

after

being transferred at the driving station
onto the emptied truck, return to the loadBefore arriving
ing loop near the crane.
again at the traction cable, the useful capacity of the filled trucks is ascertained by a
self-recording weighing machine.
If
the
coal is to be taken to the store yard near
the boiler house, or into the elevated reservoirs, the trucks are transferred at the
angle station to the second wire-rope line

POPULAR ELECTRICITY
order to be tilted either on the storeyard bridge or at the boiler house (Fig. 2).
Any pieces of excessive dimensions are there
kept back by a grate and crushed by the
workmen entrusted with the superintending
in

and adjusting of the stop. The empty
trucks return across the angle station to
the river barge.
Rotary cranes traveling on the store yard
bridges and covering any point of the yards,
are used for taking the coal back from the
latter into the wire-rope rail w ay in order to
convey it to the boiler house or to some
other store yard.
These cranes seize the
coal by means of grips, and throw it into
hoppers in the middle of the bridge, whence
it is supplied in a continuous flow to the wire7

A
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rope railway trucks which pass continuously
The wire-rope railway trucks have a
capacity of 1,500 pounds each, so that 74
trucks per hour have to be run in order to
ensure the required output of 50 tons. The
trucks, accordingly, follow up one another at
intervals of 49 seconds, or about 150 feet
apart.

The working
from the barges

costs for conveying the coal

one of the store yards, or
amount to $0,047 P er
ton.
The total amount of coal to be conveyed from the store yards to the boiler
house amounts to about 23,000 tons and has
Working
to be dealt with in five months.
expenses in this case amount to about threetenths of a cent more per ton.
to

to

the boiler house,

Glimpse into the Future

[Time, 2500 A. D. Place, forward deck of airship "Queen of the Air" en route from New York
Speakers, Mr. A. D. Rocks of Chicago and Mr. J. K. Brocks of New York.]
to Chicago.

—

Mr. R. So this is your first trip to ChiThat seems strange when you think
that the time by airship has been reduced

cago?

to forty minutes.

Mr. B

—Yes,

know

should have

made

the trip before, but I have been so

busy

with

.

my

I

I

building operations lately that

I

have not had time.
Mr. R. What are you putting up now?
Mr. B. Oh, just a little building 125

—
—
high.
Mr. R. —

stories

so?

Is that

in Chicago that

is

There's a company

erecting one that

is

to

w orld, 310 stories high.
a hard fight to keep the city council
from passing an ordinance limiting the
height of buildings to 300 stories.
I understand that it took ten millions to get the
be the

tallest in the

r

They had

aldermen

to see things their

Mr. B.

—

way.

expect to go about quite a
little in Chicago.
How is your suburban
transportation ?
Mr. R. Very unreliable out west of the
city where I live.
The other day something
went wrong with the pneumatic pressure
and it took me at least eight minutes to
reach the office and I only live thirty miles
out.
What do you think of that?
Mr. B.— Awful. But just think what it
I

—

must have been

like

years ago when people
old fashioned trolley

five

or six hundred

had

to rely

cars

and

on those
railroad

trains

that

crawled along at the rate of

an hour.
Mr. R. Say, by the way, did you know
that we had just received a wireless despatch

thirty or forty miles

—

to the effect that a great battle has been
fought between the German and French

armies.

The

German

electrical

artiller-

seems, have wiped out the entire
French army of six million men by hurling
a bolt of electritity at them by wireless.
The entire battle was fought in six minutes.

ists,

it

Mr.

B—Terrible,

the soldiers were

terrible!

But

at least

electrocuted instantly
so that they did not suffer any pain.
all

—

Mr. R. Excuse me a moment.
going to ask the captain to turn on a

I'm
little

(Goes
liquid air; it's getting so warm here.
forward to speak to captain and returns a

moment later.) Say, what do you
The captain informs me that one
French

think!
of

the

men-of-war has succeeded in
electrocuting the entire German army by
wireless bolt so that now the two nations
will have to come to terms by arbitration
as neither has any troops left.
Mr. B. I read a notice in the paper the
other day to the effect that a movement is
on foot in Europe to unite all the countries
on the continent into one nation in order to
aerial

—

prevent this fearful waste of life.
Mr. R. I think it would be a good idea.
It will undoubtedly become necessary in

—
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time just as it was found expedient to establish universal free trade when the use of
airships became general, as their adoption
made it impossible to prevent smuggling.
Mr. B. Have you heard of the latest

—

moving picture scheme ?
Mr. R.—No, what is it?
Mr. B. Why, one of the

—

New York

papers has installed an apparatus to take
If you want
the place of a bulletin board.
to find out what is going on anywhere all
you have to do is to stand in front of the
canvas and see the leading events of the
world take place before your eyes in moving
pictures.

Mr. R.— Well, that's great! How is it
done?
Mr. B. Why, simply enough when you
come to think of it. All they have to do
is to have their correspondents in various
parts of the world provided with machines
for taking moving pictures and transmit
them instantly to New York by wireless.
It saves the time of printing the news and
you can see an eruption of Vesuvius or a
Georgia lynching at the same time it oc-

—

curs.

Mr.

R— Well,

I'll

—
—
—
—

—
—
—

sunsets

up my

rival

— Excuse

description.

me a moment; I'll call
wife and ask her to make a note of

Mr. R.

(Takes out a pocket wireless telephone
briefly to Mrs. R. in Chicago.)

and speaks

There, that's settled. She's sure to remember it, she's so fond of scenery.
Mr. B. Have you noticed by the papers
what a lively time they are having in Mars

—

nowadays ?
Mr. R. Yes,

—

I should say.
I took a
look through one of the big telescopes the
other evening and witnessed one of the
great land battles between the two nations
at war.
They seem to be away behind us
in the art of warfare; I noticed that they
still
employ the old fashioned guns and
cannons our ancestors used in the Twentieth
Century.
Mr. B. Yes, being in the age of art and
philosophy they are naturally behind us in
scientific matters.
They are taking lessons
from the earth, however, and I understand

—

their scientific journals are printing technical

accounts

of

method

our

of

earning on
them by

the articles being sent to

battles,

wireless.

—

Mr. R. They resemble the people of
Mercury in that respect. The only planet
that approaches the earth in scientific de-

have to take a look at
that the next time I'm in Xew York.
It
must be very interesting.
Mr. B. Where are you going to spend
the summer this year?
Mr. R. I'm going to take a trip to
Europe.
Mr. B. Are you contemplating an air
voyage ?
Mr. R. No, my wife always gets so
terribly airsick that we'll have to take the
submarine tube. I don't care for these
long pneumatic tube trips myself.
It is
always a tedious five hours to me. I underhowever, that improvements are
stand,
being made by which it will be possible
shortly to make the trip from Xew York to
Liverpool in two hours and a half. That
will be a little more bearable.
Mr. B. Have you taken the trip over'the
Alps by airship yet?
Mr. R. Xo, we haven't.
Mr. B. Oh, you must take that trip by
all means.
The scenery looking down on
the snowclad mountains is magnificent;
the

it.

velopment appears to be Yenus.
Mr. B. Yes. I was reading a psychological treatise the other day by a writer of that
planet and I could see that they are far ahead

—

of us.

Mr. R.
latest

— That's

scientific

true.

If

information

you want the
you have to

go to Yenus for it. Mercury furnishes us
with some very good musical compositions,
however. My daughter has been getting
some very fine ones for the piano lately.
Mr. B. It's wonderful what the wireless
has done for us since we have gotten into
communication with the other planets, isn't it ?

—

—

Mr. R. Yes. and to think that the people
Yenus had been sending signals to us
for years before we had invented telescopes
strong enough to observe them.
Mr. B.— Well, the world and all the other
planets do move, don't they?
One of these
days some smart scientific chap will be
inventing an airship that will enable us to
fly from one planet to the other and then we'll
have a chance to meet some of these interesting people up in the sky face to face.
Well, here we are at Chicago.
Glad to have
seen you again.
Good-bve.
Mr. R.— Good-bve.
of

«££--2$m

Electricity in

Modern

Not so many years ago the small villages
and towns about the country were visited
on the average twice a year by " medicine
shows" for the purpose of selling and advercertain

tising

patent

medicines.

these wandering troupes are

still

In

to be

fact,

found

Invariably among the
company was a professional
tooth extractor who pulled teeth without
pain. Toward him
all the aching mo-

many

in

localities.

members

of the

Dentistry

various devices which employ
The particular board shown
in the picture is of a pattern employing
what is known as the shunt system
of control used to increase or decrease
the flow of current for the atomizer lamp,
instuments,
air
syringe,
heating
hot
etc.,
and is applicable to either direct
or alternating current.
The voltage for
these instruments
to

all

the

electricity.

Pilot

is first

lamp

reduced by

gravitate,

passing the current through one
or more resistance

and owing in part
to the novelty and

lamps which are
mounted on the

country side would nathe

lars of

turally

Rheostat governing
hear of fold annealer,

excitement of having the operation

performed in front
of

top of the panel.

| RheostatmaKinp;
possible me use of

~

je^small instruments
£ which full current would
j

instantly destroy..

a smiling and

outlets for the ii o-

appreciative audi-

instead

ence,

more

the

Gauge showing
of air being

to

used.

which

of

awe-

the

of

On

perhaps a

tion of the

of

is

touch
cocaine here
there,

and

The

contacts.
function

painless.

"How
sides

board
a rheostat with

row

were in fact pracdoes he do
it?" The question
was asked on all

the upper sec-

a semi-circular
of button

most

of the operations
tically

fan,

each controlled by a separate snap switch.

etc.,

the operator, with

and

at-

tached the engine,

dexterity

strength

to

may be

illuminator,

and in part

and

current,

volt

force

inspiring dentist's
office,

These boards
sometimes have

this

of

rheostat
THIS SHOWS THE FUNCTIONS OF THE
DENTIST'S SWITCHBOARD

perature

to

tem-

control the
of

the

gold annealer

invari-

ably the wise ones who thought they knew
would say that is was "by electricity."
To have one's teeth extracted "by electricity" thus became quite the vogue.
However amusing this conception of
electrical dentistry may have been, it is
nevertheless a fact that in the modern
dentist's office electric current is made to
perform a multitude of tasks, and the
ingenious devices which the dentist has at
his disposal are even more wonderful than
the reputed electrical methods of the traveling tooth puller.
In the modern dental equipment the
switchboard" comes first and from it the
dentist is able to control the flow of current

is

water

heater,

bottles

for antiseptic sprays,

sterilizer,

atomizer

heater,

These

etc.

cups which are used for heating the atomizer bottles and water glasses are a distinctive

feature.

The

circular

row

of

buttons which you see at the center of the
board is the rheostat which controls the low
voltage current to the
ing instruments.

mouth lamp and

heat-

The dentist is likewise a user of compressed air for various purposes and the
air pipe connections are also made to the
switchboard which carries indicators showing the pressure at the tank and in the
atomizers, syringes, etc.
Those instruments of the dentist in which
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victim has a sort of personal interest
in detail in the illustration below,
the
various instruments being lettered.
the

are

shown

(A) is the switch handle with a seven-foot
conductor which leads to the low voltage
outlets of the switchboard and is there con-

MOUTH LAMPS AND HEATING INSTRUMENTS USED BY DENTISTS

r
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hemorrhage

after

extraction

and

stimulating
that

sockets

slow

to

old
are

heal.

This instrument

made

is

quite slen-

der so as not to
obstruct the vision

and

just

is

the

proper length for

manipulation.
The cautery requires

more

cur-

than
any
other"^ instrument
in the set, conrent

suming eight amperes at six volts,
or about the same

number

of

watts

taken by an ordinary 1 6 candle
power lamp. The
root canal driers
are

nected by the two small plugs. To this switch
handle may be connected any of the instruments shown in the cut, and the various
needles and wires and lamps are all heated

made

of

sil-

which is an excellent conductor of
heat'and any[degree of temperature may be
ver,

H

by the electric current.
For instance, (C), (B) and (D) is the mouth
lamp which can be used while operating,
like an ordinary hand mirror, without any

discomfort to the patient, as it does not
hot.
For diagnosing dead teeth, the
mouth lamp is surer than the temperature
test, and it is very useful when examining
approximal cavities, locating exposures or
get

finding the orifices of canals.

Here

is

where

the low voltage feature of the switchboard

comes

in, for if a small lamp of this type
connected to the ordinary no-volt circuit direct,
it would be burned out im-

were

mediately.

(H) and (L) show respectively a cautery

and root canal

The former

driers.

consists

EL]

of a loop of platinum wire attached to the
insulated sections of the tubular stem.
It

instantly

can be heated to an intense white heat and

the material into a plastic state the instru-

is

It

highly
is

recommended

for sensitive dentine.

frequently used for cutting off

gum

tissues overhanging into
cavities,
which
can be done without hemorrhage. It is
also used for puncturing abscesses, arresting

obtained by the electric current.
For softening gutta percha and working

ments (E), (F) and (G) are used. (K) is
a wax spatula for waxing up a plate.
The bleacher point shown at (J) was suggested by Dr. F. L. Stanton, and is used to
hasten the action of pyrozone in bleaching.
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After thoroughly drying the canal and filling
the upper part to prevent trouble at the apex,
the tooth is warmed thoroughly with hot
air and the pyrozone introduced, either upon
The heated bleacher
cotton or paper.
point is then inserted, being careful not to
have it so hot as to ignite the pyrozone. Applied in this way, the material is
volatilized, and by this method bleaching is
accomplished in two to five minutes. As
the bleacher point is heated electrically, there
is never any uncertainty as to the temperature; the switchboard rheostat giving per-

AUTOMATIC

fect control.

The antrum lamp shown

at

(M) and (N)

SWITCH

an interesting device. It is used to detect
antrum by means of transillumination.
Abscess areas are sometimes
indicated and root fillings can
be detected. For such diagnosis it is used in the same manis

disease of the

ners

the

smaller

lamp

is

used

The
dead teeth.
instrument can be used with the
to [diagnose

MOTOR DRIVEN APPARATUS FOR DENTISTS' LABORATORIES

and in a darkened room gives
a very effective illumination of the tissues.
The bulb, which is 15 candle power, is
lips closed,

covered with a hood reflector, giving a
very powerful light all in one direction.
For drying out cavities the hot air syringe
is used.
One type illustrated will produce
any heat for compressed air and may be
attached either to the switchboard rheostat
or to full voltage where no switchboard is
The instrument is mounted at right
used.
angles to the end of the tube and is easy to
hold and operate.
When the lever is pressed
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air

from the tube

is

The

the nozzle.

allowed to escape through
tube is heated

air in the

by resistance wires in the
which encompasses the tube at the

collar

electrically

The

electric

sterilizer

shown

left.

in one of

the cuts consists of a cylindrical vessel and
a disk heater mounted on a marble base.
It will boil a pint of water in 20 minutes.
The perforated basket with two compartments holds both small and large instruments
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in the heated sterilizing bath in the vessel.

In the
tient

dental

seldom

which the pa-

laboratory,
sees,

many

are

interesting

devices for making teeth, inlays, etc.
The
dentist generally has a lathe, and polishing
and grinding machines. In the up-to-date
laboratory a motor is used for this purpose.
This motor may also be made to drive the
air compressor outfit as shown in one of the
cuts.

Why High Efficiency Lamps should be Frosted
By

ROSCOE SCOTT

Non-technical persons who have been
accustomed to the use of carbon filament
lamps sometimes regard the illuminating

he advises them to
use frosted bulbs when installing tungsten
or tantalum lamps.
They regard such advice with incredulity much like that of the
small boy who is told that green apples
are not good for him.
Lamp consumers of
this matter-of-fact persuasion reason thus:
"Frosting hides the light source; ergo, it
expert with suspicion

cuts

down

lamps,

I

if

the light; ergo,

am

if

buy

I

frosted

actually paying for a decrease

in illumination."

Let us look into the case a

and we

little

more

fully,

shall see that the practice of frosting

arose from no desire to gull the consumer,
but from easily proved physiological and
scientific facts.

Look at the lighted filament of a clear
tungsten lamp steadily for a few moments.
Now close your eyes, and you will continue
to "see filaments" for a long time.
If your
eyes are not strong, they will "weep," and
you may even find that you have given
yourself a headache.
Continued repetitions of the experiment would be ruinous.
These physiological

effects are

due

to

what

vaguely called "glare," and in the technical language of illumination, "intrinsic
brilliancy."
Intrinsic
brilliancy
may be
expressed numerically as so many "lumens"
per square inch of luminous surface. A
lumen is the commonly accepted unit of
light-flux, and may be defined very simply
as follows:
If
a light-source' having a
strength of just one candlepower in every
direction be placed at the middle of a transparent sphere one foot in radius, then every
square foot of surface of that sphere will
is

have exactly
through it.

lumen

one

light passing

of

Some actual measurements which were
made on two high-efficiency lamps will make
the effect of frosting clear.

TABLE NO.

Lighted diameter of

I

(LAMPS CLEAR)

Lamp

Lamp

No.

No.

1

2

fila-

ment
Length

(inches)
of lighted filament
(inches)

.00207

23.4
of surface of lighted
filament (sq. in.)
152
Total number of lumens of
light given out
424
Lumens per square inch.. 2790

.00172
20.6

Area

The

.111

282
2 53o

process of frosting these lamps re-

duces the intrinsic brilliancy (glare) from
the above values of over 2500 (intolerably
high for general use) to comfortable values
of about ten, as will be seen in Table No. 2.
TABLE NO. 2 (LAMPS ENTIRELY FROSTED)

Lamp
No.
Area of surface of the luminous bulb (sq. in.)
Number of lumens passing
through frosting (only 10

Lamp
No.

1

29.6

36.6

per cent absorbed)

2

382

254

Lumens per square inch.. 10.4
Where bowl-shaped diffusing

8.6

reflectors

of holoplane glass are used,

it is not necessary to frost more than the lower half of
the bulb, as the reflector itself diffuses the
light from the upper portion.

The

beneficial effects of frosting

further illustrated
whimsical parable.

Gold, like

may

be

by the following rather

artificial

light,

luxuries which civilized

man

one of the
has come to

is

regard as a necessity. Suppose that gold descended in intermittent showers from the
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Seeing Things at Night
I:

O. U. Bill [Elk,

just

back from the big reunion
the herd at L:s Anthat he
.7 rs
tells you
saw pretty girls riding
around the streets on gi:

raffes, and tries :: describe
the horrible sea serpent.
and
scaly
green
and
shooting fire out of its
eyes, 1: is not necessary
:

:

you

to

urge him to

sign the pledge.

and that in

skies

rirr tor a

man

to i

-7

—

the

ear

was absolutely
necessary far him to catch it with bare hands
as it felL
It is safe to assume that the

like the recent

gold nuggets falling with
s-traip speed would detract largely
from the pleasure of feeling them in one's
Now suppose that instead of descending in nugget form, the metal were
beaten into gold-leaf, strips of which were
dropped from the clouds ard wafted their
way down to the expectant hands of mortals
below. Men would welcome such a change
even 1: the amount of gold falling were

spectacular effects are obtained.

any

of the precious

mairrrr- g effect

metal

it

::"

ised.

The

decrease in velocity of falling gold
in the e -.:
dd, to the
decreased glare of light sources which have
:::<rds.

been

"

There

frosted.

difference, that the

liancy

in

felt

is,

harmful

overdoses

always

not

I

at

are
hrst.

d evening of

work by the

close
of

light

unconcealed

tungsten
cause eye-

filaments will
strain,

when

the

same

annoying glare could be
endured for a
shorter
length

of

time with

im-

puni

As a general rule one
can well afford to cut
d his total lumenlight. 10 per cent by h

when

same prolumens
per square inch by several

ing.

the

his

thousand per

cent.

however,
ts

this
:

bril-

with the

and

Y:

such things actually 7
in California, though they
are not to be found all
round, but only on occasions
national

conclave.

Then,

efficient help of the electric railway

lighting companies, wonderful electrical

The photographs

are of two floats
which literally made night
They were mounted on trucks
hideous.
and propelled by a trolley through the main
streets, forming the finest electric parade
ever witnessed in the Southern California
of a score or so

metropolis.

Besides the sea serpent and the rubberneck giraffes, there
ere many old friends
in new guise: the wild man of Borneo, the
Teddy bear, the trick elephant. Mary's

lamb and Maud (a Kicker ). besi:i7~ a
number of others too awful to talk about,
and which could only be conceived by the
ersitile mind of an Elk.
little

POPULMILECraiCITYWIRELESS

CLUB

Membership in Popular Electricity Wireless Club is made up of readers
of this magazine who have constructed or are operating wireless apparatus
or systems". Membership blanks will be sent upon request. This 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

Some Notes on Spark Gaps
By ALFRED

P.

MORGAN
The

The oscillator or spark gap is one of the
most important yet often the most poorly

as small as possible.

adjusted parts of a wireless Jstation. The
possible distance of transmission with a
given set of instruments is greater with an
increase of energy, and the energy stored
in the oscillation circuit varies with the
capacity of the circuit and the square of the
difference of potential to which the opposite

fore this should be kept short.

FIG.

SPARK

GAP FOR SMALL UN-TUNED
TRANSMITTER

sides of the oscillator are raised.

the resistance

is

greatest part of

in the spark gap,

and

there-

The proper

length for a spark gap is a compromise
between the two extremes.
Arcing is often caused by insufficient
condenser capacity in the oscillation cirBut if the capacity is increased the
cuit.

spark gap must also be made slightly longer,
provided of course that an increase in the
amount of energy supplying the coil or
transformer is available, as otherwise the
potential of the condenser may not be
sufficiently raised to permit a discharge to
pass across the arc.
The proper length for the gap may be
approximated by an experienced operator
by the appearance of the discharge. If
too short, the spark will be hissing and

Therefore

by lengthening the spark gap, since a greater
potential then exists and more energy is
stored,

the

increased.

radius

Also

if

of

the

the gap

station
is

may

be

too short the

discharge will form an arc and the only
be those corresponding to the frequency of the charging

oscillations taking place will

current.

But there is a strong tendency for an
amateur operator to open out his spark too
wide.
He is tempted to open it ou as long

jump steadily, for the extra noise
thus occasioned seems to please him. The
greatly increased resistance thereby offered
to the released charge may be so great that
the disruptive discharge will not oscillate
but merely set up a unidirectional current.
To obtain a good oscillatory discharge
with little damping it is necessary to make
the resistance of the transmitting circuit
as sparks

FIG.

2.

flaming and
low colored.

SIMPLE ZINC SPARK GAP
is

in extreme cases red or yelIt

should be lengthened out

thick and white and a slight
The spark
increase in the sound is noted.
should not be, as commonly thought,
until

it

stringy

is

and

crackling.

only way the adjustment may be
really ascertained is by means of a hot
wire ammeter placed in the aerial circuit.

The
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The proper gap

length

is

then indicated

by a maximum reading on the meter.
Spark gaps exist in various sizes and
forms. The different types all possess
inherent advantages and each is best suited
to the style of apparatus for which it was
designed.
The best spark gap for use with a small
untuned transmitter making use of neither
tuning helix or condenser is shown in Fig. i.
It consists of two brass balls about one inch
in diameter supported by suitable binding
posts.
The balls tend to thicken the spark
and make it more disruptive than if it passed
between rods or points. The balls also
increase the potential required to leap the

A

piece of hard rubber rod (R) one inch
diameter and 2| inches high serves as a
standard.
Four grooves \ inch apart better
the general appearance and also reduce
leakage in event of any moisture collecting
on the rubber. The upper electrode is
supported by (S) a strip of brass one inch
wide, 3 J inches long and J inch thick. A
hole is bored and tapped to receive (P)
which is a piece of brass rod \ inch in
diameter and 2J inches long. A second
hole permits a binding post to be screwed
into the top of (R).
A small brass pin (Z)
in

gap and permit the aerial to become more
highly charged before a spark takes place.
For this reason the spark balls or knobs
must always be kept free from rough spots
and points by frequent polishing.
Zinc has some peculiar property whereby
it is the most efficient material for a spark
gap.
is

Brass

is

second.

somewhat limited

to

The

use

of

any but small

zinc
sta-

heat generated by
large transformers or induction coils rapidly
corrodes and melts the zinc electrodes.
Amateur stations using small induction coils
will secure good results with the simple and
efficient type of zinc spark gap shown in
tions

Fig.

as

2.

the

It

is

excessive

easily

made by

fitting

two

pieces of zinc battery rod | inch long and
| inch in diameter to the ends of two brass

rods J inch in diameter and 2\ inches long.
The rods are supported by two ordinary
double binding posts, one of them provided
with screw threads for adjusting.
A spark gap of the type just described
would be unsuitable for a large transformer
or induction coil.
One having heavier
parts of less resistance and better able to
stand the heat is shown in Fig. 3.
If desirable the dimensions of a gap of this type

may

be reduced and made suitable for a
small coil in place of the gap shown by
Fig.

2.

FIG. 3.

ZINC SPARK GAP FOR

HEAVY WORK

one-sixteenth inch in diameter and \ inch
long projects into (S) from (R) in order

from slipping. A fibre head
two inches in diameter and \ inch
thick is clamped on the upper end of (P)
by means of the two nuts (NN). The
electrodes (E) and (F) are cylinders of
brass | inch in diameter and | inch high.
The upper electrode (E) is bored and tapped
The
to fit the lower end of the rod (P).
to prevent (S)

(H)

lower electrode (F) is fastened to the base
by means of a screw passing through (B).
(B) is a strip of brass 2} by 1 by ij inch.
A second hole allows a binding post to be
fitted on (B)
The base is made preferably of hard rubber or fibre.
.
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Five-Mile Wireless Outfit

Wireless Tuning Coil

Many amateur wireless experimenters will
no doubt derive a great deal of pleasure and
benefit by building their own apparatus, but
there are also many who would prefer to ob-

Lee De Forest has recently taken out a
patent on a new type of tuning coil which
The coil conis shown in the illustration.
sists of a thin strip of copper or brass ribbon

FIVE UILE WIRELESS OUTFIT
tain a good working equipment at the start,
from some reliable manufacturer. A small
equipment of this sort is here illustrated. It
is intended for actual work up to five miles
under all conditions; not simply when the
atmosphere is just right or when the detector
happens to be "feeling fine."
The detector is of special design and is one

wound injthe form

of a spiral, the convolutions being separated by a thin ribbon

of
is

silk

insulation

or cellulose

acetate.

It

then mounted on a frame with the edge

the important features of the set.
It
needs no more attention than a telephone receiver, and is less liable to get out of order.
Unlike the electrolytic, it cannot be burned
of

out by the transmitting station, and requires
no potentiometer. Unlike the needle-carbon
detector, it does not arc, and is not affected
by jarring and at the same time it is sensitive.

The head
ment

receiver

is

a neat

little

instru-

be sensitive and light, the
weight having been reduced to a minimum.
built

to

The permanent magnet

is constructed with
a view to giving the greatest efficiency.
Another important feature of the outfit is
the induction coil, which was designed ex-

for wireless.
The secondary
wound with comparatively heavy wire

clusively

is

DEFOREST

S

NEW TUNING

COIL

in

order to produce the thick, hazy spark so desirable for wireless transmission.
Dry cells
are shown in the cut which work satisfactorily for experimenting, but for commercial
use, primary or storage cells are preferable.

and a contact maker in
arranged so that the
is moved outward cuts

of the ribbon outward,

the shape of a crank

is

contact point as it
out the successive convolutions.
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WIRELESS QUERIES
Answered by Valentine

(D) Your question is not clear.
(E) The sensibility of a receiving set is
never given by its resistance. Telephone re-

B. Seitz

—

(A)
Please give a diagram of the
Questions.
connections of a wireless receiving station with a
head band and receivers. (B) How large should
the plate condensers be for a set of receivers of 75
ohms each? (C) Are plate condensers as good
as leyden jars?
H. T., Marysville, Ohio.

—

Answers.

— (A)

The diagram

of

ceiving set using head telephones
below.
(A) is the detector, (B)

is

a regiven

the

re-

spoken of by their resistance;

are

ceivers

Head Band Receiver and Condenser

1500 ohms being a good average for wireless
work.
Spark Coil and Condenser
Questions.

—

I

have wound a jump spark

coil

consisting of 42 turns of 14 gauge copper wire for
the primary and 2450 turns of 28 gauge d. c. c.
copper wire for the secondary. I want to operate
(A)
What will be the limit of
this with 10 volts.
(B)
Can I make a condenser of
the spark gap ?
14 gauge rubber covered copper wire, if so, how
much will it take? L. R., Cottonwood, Idaho.

—

Answers.

—

(A)

size of core, etc.,

As you have not given
we cannot tell the length

You will probably find that both
of spark.
your primary and secondary have too few
With a high speed vibrator and a
turns.
well-proportioned core you will probably
get about J inch.
(B) No.
Connections for Wireless Outfit

—

Questions.
(A) Please show diagram for connecting outfit consisting of a tuning coil, silicon

one 75 ohm receiver, condenser and aerial
(B) Do I need other in50 feet from ground.
struments to make my receiving set complete?
(C) With what wire should I re-wind my receiver
H. J.,
to make it 2000 ohms and how much?
Gloucester, Mass.
detector,

RECEIYIXG SET USING HEAD TELEPHONES

and (C) the battery. In this case
must use the liquid or some other

ceiver

you

type of self-restoring detector.

—

Answers.

— (A)

See diagram.

The condensers used in the receivcircuit are made of very thin metal plates

(B)
ing

and the plates so arranged that the capacity
can be easily and quickly varied by moving
the plates over or from one another.
In the
receiving circuit shown in answer (A) no
condenser is needed.
(C)

Yes.

A 100 Mile Transmission

—

Questions.
One hundred miles from this city
there is a station of ten kilowatts and between us
are mountains higher than the place where the
city is located.
(A)
Could messages be heard
over this distance? (B) What height must the
antenna have? (C) What kind of apparatus is
necessary? (D) Would a soldered connection
with the tubing be sufficient? (E)
What resistance must the apparatus have, the tuning coil
and the telephone?' F. T.. San Jose dc
Rica.

Answers.— (A) Yes.
(B; About 70 or 80

feet.

(C) A tuning coil, condenser, pair of
1500 ohm receivers and any good thermoelectric detector.

CONNECTIONS OF WIRELESS OUTFIT

(B) The set described is complete in itbut if you wish to make any improvement
would advise using a receiving transformer
in place of the tuning coil.
(C) Rewind your receiver with No. 40
enameled wire, getting on as many turns as
the magnet spools will hold.
Receivers
having from 1500 to 2000 ohms resistance
per pair, give the best results.
self,

POPULAR ELECTRICITY
Sending Helix; Wave Length;

Ground Con-

nections

—

(A) What size of wire shall I use
sending helix and what is the diameter and
number of turns and distance between each turn ?
(C) How do
(B) How do you put on the slider?
you find wave length with this tuning coil and ioo
(D) Should
foot aerial suspended 75 feet high?
What size
the ground be near the instruments?
R. R. L., Washington, D. C.
of wire is best?
Questions.

on

my

—

— (A

and B), See answer to
L. R. in the September, 1909, issue.
(C) The data given is not enough to
You can
find what the wave length will be.
find out near enough, by having some one
compare your tuning point with that of
some other station having a known wave
Answers.

length.

(D) It is not necessary to have the ground
near the instruments, but the straightest or
shortest distance is the best.

You

will find

No. 10 wire heavy enough for a one K. W.
set, but the Board of Fire Underwriters
call for No. 4 in some sections.

a

good receiving

diagram

—

—

—

Answers. Your question is rather genas you do not mention any special
type of set. The different sets put out by the
United Wireless Company vary in coneral,

struction

and method

of connection.

The

potentiometer and tuning coil are
in construction and use.
The potentiometer is used to vary the voltage
in the detector circuit, while the tuning coil is
used to bring the receiving set in resonance
with the sending station.
(C) One hundred and ten volts alternating
current with a transformer would give most
(B)

quite

C. H.

to

receiving

set

C.

Potentiometer; Rotary Condenser; Electrolytic
Detector

—

Questions.
(A) Is it best to have one or onehalf ohm steps on a potentiometer? (B) Explain
the rotary type variable condenser.
(C) Is there
a commercial wireless station in Kansas City, Mo.,
or Kansas City, Kas. ?
(D) How strong a battery
current should be used with an electrolytic detector ?

—

I.

H. W., Eskridge, Kas.

Answers.

— (A)

This would depend upon

the total resistance

and number

of turns in

has a rebe used with
an electrolytic detector, steps of about two
or three ohms will be sufficient.
(B) The use of the rotary condenser is
potentiometer.

sistance of 500

United Wireless Apparatus

The

set.

should consist of a tuning coil, condenser,
receivers and electrolytic or any good thermoelectric detector.
The same sending set
working in the day time and not under such
favorable conditions, probably would not
operate over 10 miles.
It can therefore be
seen that the answer to the above question
as to the receiving ability is one that can be
better judged by the amateur himself.
See

the

Questions.
(A) Please show diagram Illustrating
the connections of the United Wireless Company's
equipment.
(B) Is the potentiometer the same as
the DeForest tuning coil and may it be used instead?
(C) Could no volt current be used for
this equipment?
M. T. B., St. Francisco, Wis.
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the

same

If

the

ohms and

coil

is to

as that of the slide type, the only

difference being in the construction.

A bank

between
two bearings, are placed so that they can
revolve between a set of similar stationary
semi-circular

of

plates,

pivoted

plates.

(C) None, to our knowledge.
(D) Electrolytic detectors work on about
1.6

volts.

different

satisfactory results.

Microphone Transmitter;

Break in Antenna

—

Questions.
(A) How is a microphone transmitter for very high voltage made? (B) If the cable
leading to the antenna breaks so there is no more
electrical connection with the spark gap what would
happen if the coil were kept working ? Would any
damage be done to the apparatus? -O. S., Clinton,

—

Mass.

Apparatus

to

Receive 100 Miles

—

Question. What instruments are required to receive wireless messages up to 100 miles and how
are they connected?
O. E. H., Baltimore, Md.

—

Answer.

— (A)

The

above

question

is

quite frequently asked by different people,

and

one that cannot be answered, unless
all conditions are taken into consideration.
A \ K. W. transmitting set, working under
good conditions, over water at night, should
be heard over a distance of 100 miles with
is

Answers.— (A) Microphone
more or

for high voltages are

transmitters
less trouble-

some and are not generally used. We
would advise the use of one of the common
types in connection with a transformer in

a shunt circuit.
(B) The spark at the gap will continue,
but no harm will be done. If the spark
gap is opened beyond sparking distance, the
voltage on the free end of the coil might be
raised

enough

to

puncture the

insulation.

IN THEr

HOUSEHOLD
The Evolution
It

of Electric Heating

seems almost incredible that within

the span of less than a half dozen generations

there could have been

made such

a remark-

and anywhere that the current giving wires
are

available.

The

uses

of

an

heater

methods

In the

com-

of the

simple

paratively

water

instantaneous

able advance in the

many.

are

home

it

process of
boiling
water.
The cover
design of a little
booklet issued by a

in

able

for

sterilizing

In dentistry

manufacturer of electric water heaters

the

emphasizes

water are more

in

manner

striking

water.

a

us in a

that this

shows

the

truly the

a
for

fre-

satisfy-

constant demand
an instantaneous

heater.

Hot water

may

obtained

be

out of
campfire and

while the glasses are

them

At soda fountains
and in candy stores

stones

throwing

To

our
the

the liquid.

being procured.

into

grandfathers

such a heater may
be adapted to a score

open fireplace with
its ponderous kettle
was a substitute for
the crude methods
of the natives.

with

even

work,

electrical age in
which we are living.
The savage Indian
heated water as best
he could by raking
hot

hot

ing the demands of
In
the laboratory.
cafes, etc., there is

than words
is

of

and the device is es p e c i a 1 1 y
adapted for this

manner more

forceful

needs

quent,

the

course of this devel-

opment, and

will

the sick
room, as well as at
To the
the buffet.
physician it is valuserve

its

of

Later the familiar cookstove

complement

of

and kettles
improvement.

pots

a much
appreciated
And now, at the turn of a switch

was

sible to

purposes.

There are,
hundreds of

it is posprocure boiling water at any time

in tax

t.

classes

whom the electric heater is
but how many stop to think
how comparatively short has been the time
in which this and similar labor saving electrical conveniences have been taking form.
of people

invaluable,

to
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The

Latest in Kitchen Ranges

Cooking by electricity means no fire to
kindle and keep up, no ashes, no smoke, no
dirt, no gas fumes, no menacing probability
These things are what make
of explosion.
it the only form of heat that is absolutely
sanitary and free from all objectional features.

That

it is

apparent from

ideal for cooking purposes

very nature.
The principle of the electric heater has
been known and made use of in a limited

is

its

393

practically indestructible material that converts the electric current into heat at the
exact point where it is wanted and in the

most

The range which

manner.

effective

contains it corresponds in appearance with
the most modern design of gas range, and
the cooking surface consists of six distinct
heating units, each of which can be used

independently of the others.

Both the oven and the broiler are located
above the stove so that no stooping is required.
The oven is heated by five distinct
heating units, so connected that any one or
combination may be used without switching
in the others.

The

by five units similar
This heating by separate units

broiler is heated

to the oven.

makes it possible to regulate the heat with
great exactness, and keep it at the temperature desired.

Beneath the broiler is located the reservoir,
from a double immersion
coil.
Under the cooking surface is an open
plate warmer and beneath this is a shelf for

getting its heat

cooking utensils.
are readily

All of the heating units

accessible

no stove

for cleaning.

There

bother with for the heat
is in the stove top itself and not underneath,
as in all other stoves except the electric.
are

lids to

Electric

This
shaft

ments,
case.

Manicuring Outfit
motor and flexible
manicuring instru-

outfit consists of a

for
all

holding

the

in a compact mahogany
supplied through a cord

mounted

Current

is

LATEST KITCHEN RANGE
for many years.
There has remained,
however, a problem for the engineer to work
out; namely, the construction of a heating
element combining efficiency, simplicity and
durability in a manner that the stove may
be recommended for daily domestic use.
The latest solution of this problem is a heating element- which is embodied in one of the

way

which is shown
This element is made of a

latest types of electric range,

in the picture.

ELECTRIC MANICURING OUTFIT

and plug from the

lighting circuit.

There

various little grinding, polishing and
buffing wheels which go with the equipment.
are

The Automatic Kitchen
We know

all

about necessity being the

was for this
reason that Adolph Aderer was impelled
mother

and

of invention, etc.,

it

invent the "automatic kitchen."
Mrs.
Aderer was not very robust, and as they
to

lived in

New York

she was severely tried

by the servant problem which has become
so complex in the larger cities.
In order to

The mechanism

of the machine is very
Extending from the motor is the
main shaft, a part of which carries two
worms connected to two worm gears, each
of different size, giving two speeds.
The

simple.

worm

gear spindles or shafts are set inside

an eccentric bushing, the turning of
which by means of small handles permits

of

bringing of the gears into or out of
the worms, this allowing each
of the gears to be run independent of or together with the other.
Attached to each
of the gears is a flexible shaft, the ends of
the

mesh with

which have half round

sockets.

All utensils to be used are provided with
half round spindles fitting into the sockets

AUTOMATIC KITCHEN NO.

2

lighten

Mr. Aderer worked out

the

automatic

first

her task
idea of the

machine was used in

The
home and

kitchen.
their

the early stages of its development it
worked so imperfectly that both machine
and inventor were at times near being
thrown out of the window.
But it was no Mr. Bowser idea, as re-

in

sults finally proved, for after

practicable stage that it made the kitchen
absolutely independent of servants.
Then
of course the next step

to

make machines

market and give other housewives
advantage of its labor-saving possi-

for the

the

was

bilities.

AUTOMATIC KITCHEN NO.

much thought

and experimenting, and aided by helpful
suggestions from the future user of the machine, he was able finally to bring it to such a

3

on the

shafts.
These spindles are inserted
into the sockets, the utensils are clamped
to the table, and are then ready for operation.

The above description appertains to
automatic kitchens Nos. i or 2, No. 2 being
shown in one of the illustrations. The
former has only one flexible arm for the use

POPULAR ELECTRICITY
one utensil at a time, while the No.
has two flexible arms, permitting the use.
of either one or two utensils at a time.
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Portable Fans

of only
2

same as number
2, except that it is mounted on a round
table top, part of which revolves around the
base; base and motor being stationary.
All the utensils are clamped to the table
in their respective positions and are only
removed for cleaning purposes. Each of
the flexible shafts of this machine is provided
at its end with a slip-joint socket, permitting
the attaching and detaching of the arm by
the simple pressing backward of the socket,
without the necessity of unclamping the
utensils from the table.
These machines may be operated by a
child, after a half an hour oi instruction,
and that without any trouble or danger.

The No.

3

machine

is

the

Any

home

or place of business not
wires may still have an
electric fan, for a portable one driven by
a storage battery is at last obtainable.
The
battery is carried in an ornamental jar and

having

office,

electric

Cooking With Incandescent Lamps
The "fireless cooker" is the latest departure in electric cooking devices and the
unique feature about it is that all the heat
necessary to do the cooking is derived from
everyone
four incandescent
lamps. As
knows, a comparatively small amount of
heat is required to perform the simpler
cooking operations, such as boiling water,
cooking cereals, etc. The trouble lies in
confining the heat and applying all of its
energy to the cooking process. This is
what the tireless cooker does.
As will be seen in the illustration, the
cooker consists of a cylindrical pail the sides
of which are double and interlined with
asbestos, which almost entirely prevents loss
of heat by radiation.
In
the bottom of this pail are
arranged four incandescent
lamps provided with a cord
and plug for attachment to
an ordinary lamp socket.

PORTABLE FAN
furnishes sufficient current to operate the
nine inch fan for 50 hours' continuous ope-

it

ration, after which
for 50 cents.

it

may

Above the lamps and suspended from the rim of the
pail is a conical vessel containing the materials to be

cooked.

Over this is

retaining cover.
are

arranged so

or a part of

used

at

a

heat

The lamps
that

all

them may be

once,

providing

for a

quick, strong heat
or a slow, simmering heat.

ELECTRIC ''FIRELESS'' COOKER

be

recharged

JUNO*.
SECTION
A

Magic City

iuminated by 14.000 four-volt incandescent
electric lamps, some in colors, and the

"Magic City," which is to be found at
San Souci Park in Chicago is one of the
most marvelous in detail and picturesque
in appearance,, of any of the notable miniatures that have been shown from time to
time

in

America.

It

represents

the

in-

—

.ung Chicagoans
George
Black and .Arthur Frazier and
their undivided attention during the working hours for nearly four years.
This
little miniature, occupying a platform about
- even20 feet in circumference.
thing in the way of life and architecture,
that would combine to create the citv

M

Call

beautiful.

and

It

includes

fourteen

distinct buildings, set

statuary,

among

fountains and lagoons.

—

separate
gardens,
It

and compressed air.
are a power house

Among

the buildings

pavilion with a miniature

a band
band playing by

phonograph

a

in

attachment,

operation,

German

beer

XDERFUL MINIATURE

"MAGIC CITY
gtnuity

majority of them flashing alternately.
It is
operated from its own plant by electricity

is

il-

garden filled with merry-makers, a lighthouse in the lagoon, an administration
building with an illuminated tower, an
electric pavilion,
an Italian fruit stand,
grand central railway station, and a menagerie in which all of the lions, tigers, bears
and alligators seem to be alive. There
are singing, moving birds on the lawns
a little railway train "toots" as it runs
around the city, and the boats and swans
•

»n

the

lagoons are moving

all

the

time.
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The

detail is so perfect that a

midget

man

seen mowing the lawns, a fortuue teller
is displaying her cards in the Hindu booth
and a bridal party actually walks out of
the Cathedral.
The buildings are all in
white enamel, decorated with gold.
The "Magic City" was originally intended for the Alaska- Yukon exposition,
but would not be completed in time for the
opening of that affair. It required the
services of four men an entire month to
is

install

it,

so intricate

and innumerable are

the details.

Killing Rats

by

which

certainly cleanly and
is
device consists of a box
with a
of entrances through which
the rat must pass to get to the bait within.
Little metallic gates, hinged at the top,
are provided, which the rat pushes open
as he enters.
These gates are made one
terminal of an electric circuit. The other
terminal is connected to wires in the bottom
of the box.
The rat, having thrown open the gate,
closes the circuit by touching the wires.
He is then almost instantly killed by the
current flowing through his body, and no

Austria,

The
number

humane.

blood

Electricity
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to be seen.
inventor made experiments in the
presence of officials from the German
Navy, the police, slaughtering house, municipal markethalls, in the Berlin electric
is

The

The problem
a serious one,

of rat extermination

especially in

becomes

seaport

cities,

where the danger of infectious diseases,
brought in by the rodents, becomes alarming.
Traps, poison, smoke, etc., are em-

power

stations, etc.

It

was even found that

three rats, having been imprisoned in the

same compartment, were

killed at

The apparatus has been

no

so

one time.

much im-

volt continuous

proved,

recently, that

current,

or even only 40 volt

alternating

This permits the trap to be installed everywhere, in
the private homes, cellars, stables, kitchens,
etc., where such current is to be found.
current,

is sufficient to kill

a

rat.

Unusual Photograph of Moving
Lights
At
that

first sight one would be led to believe
some extraordinary new scheme had

ELECTRIC RAT TRAP

PHOTOGRAPH OF MOVING LIGHTS

ployed for the extermination of the pests,
but they all have their drawbacks.

been devised for utilizing electric lights to
the public.
This freak picture is
however nothing more or less than a reproduction of a time exposure photograph

A

method

of killing

has-been invented by a

rats

by

electricity

citizen of

Vienna,

amuse
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made

of

one of the giant airship amusement

devices, frequently seen in

summer

parks.

Miniature airships are suspended by
long cables from a lofty tower. The platform from which they are suspended is
then made to revolve. As the ships travel

and

faster, the centrifugal

force tends to throw

them outward, and,

in a circle, faster

How

to Build

as the cables cannot elongate, they are of
course lifted at the same time. The cables,

tower and the ships are all outlined
with electric incandescent lamps, and all
these individual points of light, as they
the

move

across the photograph plate, leave
a path which shows white on the photo-

graph

print.

a Simple "Shocking" Coil

Many questions have been askea by
readers of the Junior Section, and oth-:rs,
relative to the construction of a simple
induction coil or " shocking coil," as it is
More pleasure can be derived
often called.

and (K) the "make and break" deThe same letters refer to like parts
Figs. 2 and 3. Dimensions and explana-

core,
vice.

in

of parts of the device that may be
arranged to suit the fancy of the builder

tions

are omitted.

For the core (C) soft iron wire No. 20 to
No. 24 B and S gauge may be used. Anneal
the wire first by placing it in a coal or coke
fire about ready to die down. Sandpaper the
oxide from the wire when cool, dip in hot
water, dry with a cloth and then paint with
thin shellac.

o
FIG.

I.

so

CIRCUITS OF A "SHOCKING" COIL

from one

of these simple coils and a few
dry battery than from many a costly
and the youthful experimenter will

cells of

toy,

hnd

in its

making

instruction in

some

of

the fundamental principles of the application

of

electric

Now

cut the wires into lengths

4} inches long. Into any metal tube three
inches long, having a smooth inner surface

current.

The

folio wins:

many

wires as possible.
from the ends of
the tube make them even, bind them about
with a wire and dip the ends into melted
solder.
The bundle may be held tightly
together at the middle after removal from
the tube by binding with several turns of
stout linen thread.
Schellac again with a
force as

Where

of these

the wires extend

thin coat.

.

b

-.
1

3

t

a

if:
FIG.

2.

PLAN VIEW OF "SHOCKING

description tells
making one.

just

how

to

COIL

proceed

in

Fig. i shows circuits and connections
necessary in the construction.
Connections
from the battery or other source of energy
are made at (PPj.
The secondary wires
are taken off at (SS), (C) represents the

y

>

X

Ty_
°

°

\

t

SIDE VIEW OF "SHOCKING

FIG. 3.

&>

COIL

Referring now to Figs. 2 and 3, provide
four pieces of good close grained wood
(see dimensions), two pieces for uprights
to

coil, and two
Note on the upper

support the ends of the

pieces

for

the

base.

base

that

binding

sunk

in

and

it

post

nuts

are

counter

also that the wires are

run

POPULAR ELECTRICITY
through holes to its under side and follow
grooves provided. After the coil is complete, the lower base may be fastened to the

upper by small wocd screws, small holes
being drilled

first

to

prevent cracking the

wocd.
Returning again to the core, provide a
hard rubber collar (N), J inch wide, 1-16 inch
thick, and just a little larger than the core.
On the end of the core wind a ^-inch strip

zi"

(2

@

Now
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of a pound of No. 36 double
covered wire, paraffined, bringing
the terminals out as shown in Figs. 2 and
Silk covered wire may be used if pre3.
ferred, without paraffine.
The interrupter
screw (K) should be platinum tipped. The
spring, Fig. 4, may be of thin German silver
or steel, with a soft iron disk riveted to
the end.
The interrupter spring support,
Fig. 5, may be of 1-16-inch sheet brass.
Use four volts of battery, or about three
cells in series.
Brass tubing soldered to
flexible drop cord may be used for handles.

wind on |

cotton

Simple Current Detector
FIG. 4.

INTERRUPTER SPRING

To make
paper soaked with flour
this slip the rubber ring
If
3 by the cross lines.
hand, this collar may be
Next provide a paper
cylinder, Fig. 3 (O), just large enough to
fit the collar (N)
when pasted as shown.
This cylinder should be 4 j inches long, and
may be made by winding paper of the above
manilla
paste, and over
indicated in Fig.
rubber is not at
made of paper.
of

light

FIG.

several

a simple current detector, wrap
turns of about No. 26 insulated

copper wire around the top of a glass tumbler

manner shown in the sketch.
Next procure a cork, and having ascertained the centers of the ends with a compass
Magnetize
thrust two brass pins in them.
a sewing needle and put it through the cork
in the

INTERRUPTER SPRING SUPPORT

width (4 j inches) upon a metal cylinder just

anough to slip tightly on collar (N).
This paper should be saturated with paste,
slipped off the cylinder and allowed to dry
in cylindrical shape.
When dry slide this
cylinder over the core and collar (N), after
sliding the copper or brass tube (T) up to
the rubber collar.
This tube (T) may be
moved back and forth by its wooden handle
thus cutting off the effect of the primary
current on the core and increasing or delarge

shocking effect. The whole,
paper tube and sliding tube, may
now be fitted into J-inch supporting blocks,
and plenty of glue or paste applied.
Over the paper cylinder wind two
layers of No. 22 single cotton covered wire,
soaked in parafrme, for the primary coil,
bringing the wires out at the ends as indicated in Fig. 2.
Cover the primary with
a layer of stout paper and schellac in place.
creasing the
core,

SIMPLE CURRENT DETECTOR

at right angles to the pins so that

in a horizontal position.

Notch

it

balances

the glass at

two opposite points, put a drop of oil in each
When
notch, and rest the pins in them.
a current goes through the wire the needle
will dip.
The needle should be kept pointing in an east and west position.
This device should only be used to detect weak currents, as from dry cell batteries.
It must not be used across no
volt mains unless an no volt lamp be connected in series with the coil or else wire of
sufficient resistance be used in the coil
so as not to throw a short circuit on the line.

POPULAR ELECTRICITY
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Fishing Signal
a description of a unique
which may be rigged up on
a wharf or pier, and so arranged as to
operate an electric bell or buzzer, located
in the fisherman's cottage or any other
place desired, whenever a fish pulls upon

Following

is

fishing signal

All that is necessary to make the
device are two pieces of spring brass or
old hack saw blades, one about six inches
and the other about seven inches long, a

the line.

Line

.

and a fish pulls upon the line, the seveninch piece is pulled over and touches the end
of the adjusting screw.
Current then flows
from the battery, through the left hand
connector and seven-inch piece, through
the adjusting screw, down through the insulated lead to the right hand connector,
on through the buzzer to the other side
of the battery, completing the circuit and
operating the buzzer.

Laminated Motor on Alternating
Current

€o hook.

BrassNuts

Laminated-field motors designed for disuch as the one described in

rect current,

the

May,

page 46,

1909, issue of Popular Electricity,
on alternating current,

will operate

since the polarity of both the field

and the

armature terminals reverse with each reOperated
versal of the alternating current.
by alternating current they are, however,
less efficient, owing to the great self-inducStill with plenty of power
from an alternating current

tion in the fields.
available,

FISHING SIGNAL

as

may be made to run
In regard to this, A. W.
of 6 Hudson street, Worcester, Mass.,

lighting circuit, they

very satisfactorily.
large

flat

head screw, two wire connectors,

one dry battery, a piece of f-inch fiber
bushing and fibre washers, adjusting screw
and nuts, some rubber insulated wire and a
bell

or buzzer.

on the wharf
and solder the six-inch piece in place in
the slot and solder the seven-inch piece
and one of the connectors to the top of the
screw head at the left as shown. The
seven-inch piece should slant away from the
First set the screw in place

six-inch piece.

The

six-inch piece, before

it is

soldered in

have a f-inch hole drilled
near the top in which should be placed the
bushing.
On each side of the hole are the
place,

should

fibre washers, followed up by the adjusting
screw and nuts as indicated in the diagram.
The adjusting screw is therefore insulated

from the six-inch

piece.

The

other connector is fastened near the
lower end of the six-inch piece by tape and
is insulated from it.
A piece of spring brass may be fastened to
the top of the seven-inch piece and made
into the form of a spiral to which the fish
line

is

fastened.

the apparatus be set up with the^head
of the adjusting screw toward the water,
If

Jefts,

writes as follows:

"In

May

Popular Electricity
and details for a small
battery motor with laminated fields and
the

issue of

there appeared plans

laminated armature of three coils. I call
your attention to it for the reason that it may
interest some of your readers to know that,
while the motor was designed to run on
direct current from two to four dry batteries, which it does very nicely, it will
run like a whirlwind on alternating current
of 104 to no volts, 60 cycle, single phase;
this by simply putting it in series with a 32
candlepower lamp. Connected in this way
it was very strong.
With a 100 candlepower

lamp

in series

make an
and

of

a

little

giant and would

"The one
making

made

cost.

little

for material.
sign,

it is

excellent fan motor, easily
I

have made cost me 40 cents
made changes in the de-

I

it

a

thicker laminations

heavier, by using
and more wire on both

little

and armature windings.
details were somewhat simplified.
It is self-starting on alternating current and
is more unique than the originator seemed
to know.
I will give working details to
anyone interested enough to write for them."
field

"The

-?

-

—

r

==^P;

'

-

QIESTMSADANSWEM
Readers of Popular Electricity are invited to make use of this department. State
your questions as clearly and concisely as possible. No consideration will be given
to communications which do not contain the full name and address of the writer

More Doorbell Engineering
question of how to ring four doorbells from a fifth push button and still have
the bells all work independently has brought
in a long train of solutions.
Some were
wrong, some too expensive, and some unmen-

The

"=" Battery

as

many

times faster than the

there are pairs of poles

dynamo

on the dynamo.

as
If

©

13

\*_

and hence
commutator would have to run at exactly
the same speed.
If the dynamo is multipolar your commutator will have to run
rection once during each revolution

the

II
POLE CHANGER

But a doorbell engineer comes along
with the only real, up-to-date, Twentieth Cen"
tury method of attacking this " complex
problem. The diagram shows how it
should be done. Connect the back contionable.

tacts

of

all

the

bells

which contains the

The
closed,
ticular

discussion will

the middle wire,
push button.
now be considered

to

fifth

and further reference to this parproblem will result in a waste of

will

postage stamps.
Pole Changer for A. C. to D. C.

—

Question.
Would you kindly advise me if such
an arrangement as is sketched here would change
A. C. to D. C. on a non-conductive load such as
storage battery charging, also if it would work on
an inductive load. C. E. H., Jr., Chicago, 111.

—

—

Answer. In the diagram, which we reproduce, you state that the synchronous
motor runs at half frequency speed by
gearing, which is impossible, as the speed
must depend upon the number of poles
of dynamo and motor.
The commutator
device might be so geared.
Your device
would not work at half speed because if
the dynamo were only bi -polar, which is
unlikely, the current would change in di-

dynamo

twelve-poled the commutator
six times as fast as the
dynamo. Also, the D. C. brushes will have
to be set so that they are passing from one
commutator bar to the other when the A. C.
current is at zero.
Exact synchronism
must be maintained. You will find that this
device is generally impractical.
The current it would produce would be pulsating
and not smooth, and while it can be used
on battery charging it will act upon inductive
loads much as an alternating current would,
but not to so great an extent.
the

FOUR BELLS RUNG FROM A FIFTH BUTTON

is

have to run

Controlling Lights from

Two

Points

— (A)

Will you explain to me by diagram how to wire two lights and switches so as to
turn on light from downstairs and shut same off
by switch upstairs. (B) Can two lights be on the
same switch, one downstairs, and one in the hall,
to be turned on upstairs and shut off downstairs?
Questions.

—A.

S.

L.,

West

Point, Cal."

—

Answers. (A) The better way is to use
two three-point switches, one upstairs and
one downstairs, wired as shown in the
diagram.

(B) The two lights may be separated, (A
being in the hall and (B) downstairs.
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Edison Cell

— (A)
Edison

Please explain the construction
cell.
(B) Does this cell wear itself
of an
out when not in use? (C) Should it be kept on
a closed circuit when not in use ?
(D) What is the
voltage of this cell?
(E) Will a common earthen

Questions.

jar of proper dimensions be suitable for this cell

How

.(F)

usage?

long will this

—W.

W.,

cell

with ordinary

last

Colorado City.

?

Colo.

—

Answers. (A) Magnesium chloride mixed
with cupric oxide is molded under pressure
into a plate of the required weight and size.
Heating this plate binds the mass together.

surface of the electrolyte
inch above the oxide plate.
(B) Xo.
(C) Xo.

(D)

.7

of

a

is

at

least

one

volt.

(E) Yes.
(F) That will depend upon the output
required and also upon the size of the
plates.
The cell is built to give as high
as 900-ampere hours being then used for
lamps and small motors.

Grounded Telephone Lines

—

po

EDISON CELL

—

Referring to the drawing, the cupric-oxide
plate (P) is shown suspended by a copper
frame (Cj protected in the electrolyte above
the plate where the rods run to and through
One
the cover, by porcelain tubes (TT).
of these copper rods from the frame is
used as a binding post for the positive lead
Supported through the cover are
(+).
two zinc plates (ZZ) between which is suspended the cupric oxide plate. A bolt and
binding post connects the two zinc plates
and is the negative lead ( ) connection.

A

Questions.
(A) How may cross talk on grounded
party lines be eliminated where such lines parallel
on the same line of poles for four or five miles?
Would running an extra wire for each line and
grounding it beyond the point of intersection and
transposing these wires the same as for a metallic
(B) Will a grounded line
circuit be any benefit?
carry more telephones and give getter service than
a metallic line when there are no other lines par(C) How would you compute the realleling?
sistance of a grounded line 10 to 12 miles long with
16 and 17 bridging telephones equipped with 1600
ohm ringers and what allowance should be made
for each bell added to or removed from the line ?
Lines are constructed of Xo. 12 and Xo. 14 E. B. B.
(D) Please inform me how
galvanized iron wire.
to solder galvanized iron wire to a galvanized ground
W. M., Mapleton,
rod, with a torch or copper.

Minn.

— (A)

no possible
on grounded
lines, while they remain grounded lines,
especially when of such length, and you must
resort to some method of making them
Answers.

method

metallic

There

is

of preventing cross talk

at

least

for the

length that they

make them
Running an
extra wire as you suggest would do no good
and would probably aggravate matters by
are

paralleling.

metallic

their

It

best to

is

entire

length.

—

(PO) is used
and adds one-third
The 300-ampere
to the life of the cell.
cell is 10 inches high by 6f inches in diamethin layer of paraffin oil

to cover the electrolyte

The cover of the jar should preferThe internal resistably be of porcelain.
ance of the cell is about .03 ohm. This
cell will give 12 or 14 amperes but runs
most efficiently at six amperes. For the
300-ampere hour cell the copper-oxide

ter.

plate

To

should weigh

up

at

least

two pounds.

place water in the jar and
into this sprinkle granulated potash, stir
ring the solution until the potash is all
dissolved and the solution i> "saturated."
Next put the plates in place and pour on
set

the

cell,

the heavy paraffin

oil.

Be

careful that the

3tM'
IOE

/Vl£-r-Al

FIG.

I

producing extra grounds.

If

the lines ex-

tend for several miles beyond the point of
intersection, making it too costly to run
metallic
circuits
and the lines diverge
materially, the method shown in Fig. 1
will help you out.
Briefly make your lines
metallic as far as possible, at least as far as

they parallel, and connect to repeating coils
as shown, grounding one side of the re-

POPULAR ELECTRICITY
Be sure and keep the metallic
coil.
ends of these lines free of grounds. The
method shown in Fig. 2 has been used sucpeating

cessfully

where two grounded

lines parallel

for a short part of their length only.
£?/XTt//75/*'<'r

to solder is to dip the joint into a pot of
hot solder instead of using the torch. A
soldering iron is not practical for such large
work. The main point is to get the rod
hot.

Z/-VC

Telephone Phantom Circuits; Telephone Pole
Questions.

FIG.

(B) No, there

a

2

no excuse whatever for

is

running grounded

lines

403

circuit

Changer
Show by diagram and
on a telephone

line.

explain
(B) Show

diagrams of a telephone pole changer and
A. A. R., Glasgow, Mo.
it works.

—

tell

how

—

Answers. (A) A phantom telephone ciremploys the wires of other telephone

except cheapness,

and it is impossible to free grounded lines
from noises and induction. When the
trolley and power wires begin to parallel
your leads, you will find conversation impossible on your grounded lines, and even

phantom

— (A)

cuit

circuits for its operation,

stalled

and equipped

is

and properly

in-

as efficient as the

the changing magnetic field of the earth or
storms will make your line noisy.
(C) Use the formula,
I

1

R

R

where
line,

1

Rj

1

the

is

of

1

the

etc.,

the

line

The

telephone.

from

i±

^i7>

resistance

telephone

individual

sistance

1

total

Ri, R2, R3,

each
the

1

R3 R 4 R 5

R9

the

of

resistance

of

replus the
the office to

resistance

14 E. B. B. galvanized iron wire

of
is

No.
49.08

ohms per mile; of No. 12 is 28.46 ohms.
The resistance of the earth can be neglected,
it depending mostly on the
resistance of
your ground connections. The reciprocal
of the above formula is the one generally in
Roughly the resistance of your line
use.
will be the resistance of each bell divided
by the number of bells, plus the line resistance to the first telephone if the remaining
telephones are fairly close together.
You can

easily figure out for yourself the effect of

adding to or taking away telephones by the
formula.

(D)

You

should have no difficulty in
First clean the
red and wire, taking care not to scrape off
the
galvanizing.
Then wrap the wire
tightly around the rod in a spiral with convolutions about J inch apart.
Heat the
rod with a blow torch, not on, but near to the
joint to be soldered, until the joint is hot
enough to melt wire solder. Apply a good
soldering flux (one made by adding an excess
of zinc to muriatic or hydrochloric acid is
best) and then work the solder into the joint
soldering galvanized iron.

until

it

A

Be

flows freely.

the excess of acid or

quicker way,

if

sure

and wash

off

corrode the joint.
you have a large number
it

will

FIG.

I.

A PHANTOM CIRCUIT

composed, and none
with each other.
There are several methods of connecting
up a group of wires so that more telephones
can be served with metallic circuits than
there are pairs of wires, but the diagram
shows the standard phantom arrangement
for obtaining one phantom from two metallic
In Fig. 1 (Li), (L2), (L3) and
circuits.
(L4) represent the wires of two metallic
telephone circuits of any length connecting
telephones (Ti) with (T2) and (T3) with
(T4) through repeating coils (Ri), (R2), (R3)
and (R4), as indicated. These repeating
circuits of

of

the

which

circuits

it is

interfere

coils are similar to ordinary induction coils
or transformers with primaries and secondaries of equal resistance and with a closed

magnetic circuit. A connection is brought
out from the exact center of the secondary or
Telephones
line side of each repeating coil.
(T5) and (T6) connected to these connections
over a phantom circuit and we
thus have three non-interfering, metallic
telephone circuits operating over four wires.
The current from telephone (T5) passes to
the center of coil (Ri) and divides equally,
half going over (Li) and half over (L2) to
the outsides of coil (R2) and uniting at its
center to telephone (T6), thence back in a
similar manner through coil (R4), line wires
(L3) and L(4) and coil (R3) to (Ts), thus
will operate

POPULAR ELECTRICITY
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completing the

Since the current
opposite directions
in the line side of the repeating coils it has
no effect on their primaries and therefore
does not disturb the other telephones.
Similarly it will be seen that the current

and

divides

circuit.

in

travels

from the telephones

T:

T:

.

.

T3), and

T_ cannot pass out through the central
connections of the repeating coils and therefore cannot interfere with the phantom.
For successful operation it is necessary
that the lines must be similar in even- respect and the repeating coil resistances, etc..
be exact, so that the currents will divide
evenly and the phantom circuit must be
treated and transposed similarly to the other
circuits.

The

(B)

ordinary pole changer consists
(P) Fig. 2 fastened at one

pendulum

of a

end and caused

B

same

the

.

to \ibrate

M

electromagnet

by means

of

an

operated by the battery
as an nrdinarv doorbell

a closed circuit battery designed to keep the

pendulum

operating continuously, which
little power.
The battery B 2
is in circuit only while ringing and generally
consists of sufficient dry batteries to deliver

requires very

Connecting to
75 to 85 volts on the line.
posts (A) and (B) will give alternating
current and to posts (B; and (C) and to B
and (D) will give negative and positive
pulsating current respectively.
In series
with battery (B2J is a relay (R) which
throws the condenser (C) across the line
when ringing so as to smooth out the pulsa-

The pendulum

shown thrown
is
hand contacts and by tracing the circuits from the batten' it will
be seen that (A) and (D) are positive and
B negative, (C) being oprn. With the
pendulum to the left (A) and (C) will be
negative and (B) positive. (D) being open.
Thus A and (B) are alternately positive
:ernating
and negative; that is, we

tions.

against the right

current between them.

Transposing Telephone Phantom Circuits
Question
for

—How can transpose telephone
circuits? — E.
Chico, Cal.
I

phantom

Answer.

—You

Y/0f?ATcn

O

*t

AT

pti&mt

>>

t£TT-

or the

be

but

transposed,

and arranged to make connections
a ringing battery. The period or fre-

operates,

quency

of this

pendulum

and the

length

W

FIG.

regulated by its
adjustment of the weight

The pendulum

.

any
of

specific

lines

to

generalTjrou

FIG.

transpose successfully if you treat the phantom circuits as separate metallic circuits.
The component parts of the phantom should
always occupy adjacent pins on the cross
arm and should be of the same kind and size
Considering the phantom deof wire.

B

.

C

and

D).

X
FIG

is

carries,

at

its

lower

end. contacts Ci to C6), which are conas innected to the ringing battery B 2
dicated, and in vibrating alternately make
contact with the spring contacts indicated on
each side of the pendulum. The spring
contacts are connected to the line terminals

A

in

state

number

THE ORDINARY POLE CHANGER

FIG.

to

do not

phantom system

EIG.

+

line.-

B..

The ban

scribed in the answer to A. A. R. it can be
seen that there are three ways of transposing
In
a phantom composed of four wires.
Fig. 1 neither metallic circuit is transposed.

In Fig

:

all

Li

and

L:

are transposed.

the lines are transposed.

In

Fig. 4

shows a section of transpositions to prevent
talk between two metallic circuits
t
3S
and one phantom.

POPULAR ELECTRICITY
and Telephone
Wires

Telegraph

Circuit

on

Same

—

We^haveVTtoll line that is 40 miles
two No. 9 iron]wires, that has four drop
and jack stations on the line, and expect to duplex it
for telegraphing from station No. 1 to station No. 4.
Please^ explain by diagram how this can be done
and how many coils'Vill have to be used. H. C. E.,
Boone, la., also T. G., Brockwayville, Pa.
Question.

long, of

—

A nswer.

— The accompanying diagram

will

information sought.
We assume that the line runs through each station
and cannot be cut in two at the intermediate

give

you the

stations.

(Si),

sent the stations
are

impedance

(S2),

(S3)

on the
coils,

and (S4) repre(R) and (Ri)
with two equal

line.

split

windings, and connected across the line.
The telegraph instruments are connected
between the central connection of these

impedance coils and the ground as shown.
These impedance coils are best made by
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telephone
not equally
balanced they should be overhauled both
for the sake of good telephone as well as

impulses

will

be

receivers.

If

the

heard in
lines

the

are

telegraph service.
If the telegraph clicks
are heard on the telephones it may be necessary to bridge condensers across the telegraph keys so as to smooth out the tele-

graphic waves. These condensers may be
from 2 to 12 microfarads capacity depending upon conditions. The batteries used
with the telegraph instruments should be of
the closed circuit type (gravity) and the
number of cells determined by experiment.

Transformer Theory

—A

static transformer with its primary
connected to the mains of an alternating
dynamo, and its secondary circuit open, or disconnected from any load, takes from the mains
supplying it very little current due to self-induction, that is, there is only enough current flowing
in the primary when the secondary is open to set
up the magnetic flux which in turn produces a
current which is equal to, and opposite in direction
of flow to that of the current supplied by the mains
from the alternator. Now the opposing or induced

Question.

circuit

;

Si
S3

4Xh

i

Sl

<X>i

T
C-SSSSSfeb

h
COMBINED TELEGRAPH AND TELEPHONE
CIRCUIT

winding two wires of about No. 30 B. & S.
gauge wire in parallel, around a bundle of
soft iron wires, to about 1 50 ohms resistance
for each wire and then bending the ends
of the iron wires back over the coils so as to
cover them and make a closed magnetic
circuit.
Care must be taken to insulate
the wire properly and to bring out the four
connections as shown. The ordinary coils
of a bridging bell may be often used by
connecting the coils directly across the line
and connecting the telegraph instruments at
the point where the coils are connected
together.
Pieces of soft iron should be
fastened between the poles of the iron cores
so as to make a complete magnetic circuit,
or often two magnetically wound resistance
coils may be connected in series across the
line and the tap for the telegraph taken out
between them. In all cases the coils and
the line wires must be of equal resistance
so that an equal current will flow over each
side of the line, otherwise the telegraph

current allows little current from the mains to
flow in the primary circuit when the secondary is
open. This being true, why is not this self-induction effect produced in the telephone receiver and
secondary of the induction coil of the party listening, as well as the receiver of the party talking?
It appears that this effect of self-induction would be
present and sufficient to allow little or no current,
or at least not sufficient current, to flow in the
circuit to operate the receiver of the listening party.
J. C. S.,
Jefferson, la.

—

—

Answer. Your statements are all true,
but only as generalities. You must understand that self-induction and impedance and
There is
resistance are only relative terms.
no self-induction in any coil until there is
current and this of a varying nature flow*
ing through it. An impedance coil used
upon a direct current loses its identity and
becomes merely a resistance coil. Also
when this coil is used on an alternating
current, some current must pass through the
coil in order to produce magnetization of the
core, self-induction between the convolutions

and the other factors which go to make up
impedance. This current is called the
magnetizing current in transformers and
depends upon the design of the coil, frequency of the current, etc., but is always
present whenever a voltage is impressed

upon a coil. When a current flows in the
secondary of a transformer it has an action
(demagnetizing) to counteract the effects of
the primary current and therefore more
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current must flow in the primary to produce
the proper inductive effect upon the secondary and this is exactly what happens.
The whole idea that you should gain, however, is that, no matter w hat the conditions,
some current will flow through a coil if
there is a voltage impressed upon it.
The
quantity of this current depends upon the
design of the coil, frequency of current,
etc., other things, such as voltage, being
The problem of the receiver and
equal.
induction coil secondary is therefore to
produce an impedance effect so that there
will be at least enough magnetizing current
flowing in the receiver to produce the proper
effect upon the diaphragm, i. e., a problem
T

which has been admirably solved.
you consider how little current is

of design

When

required to operate a telephone
receiver you will gain an idea of the meaning
If it
of the word design as here used.
required more power, the receiver coils
would have to be wound so as to absorb

(C) Will you give aTtable of the resistance of iron
steel wire?—E. M. C, Rocky Ford, Colo.

and

current.

The

effective

current in a telephone receiver is generally
so small that it cannot be measured by ordinary means. In many common battery
systems most of the current passing through
the

no

receiver
effect

is

upon

direct

ammoniac and oneand filter. This flux will
leave no rust spots on iron and steel.
To
third rain water

solder zinc, the zinc chloride should be
used without the sal ammoniac.
(B) Use an earthenware crucible such as
is used in making alloys of different metals.
The trouble you speak of we have not been

able

practically

— How

Slot

verify.

W.

Weight

Mils

1000 feet

.

340
300
284
259
238
220
203
180
165
148
134
120
109
95
83
72
65
58
49

1

2
3
4
5
6
7

8
9
10
11

12
13
14
15
16
17
18

Res. per Mile

Dia.

G.

No.
B.

E. B. B.

304
237
212
177

2.93
3.76
4.19
5.04
5.97
6.99
8.21
10.44
12.42
15.44
18.83
23.48
28.46
37.47
49.08
65.23
80.03
100.5
140.8

149
127
109

85
72
58
47
38
31

24
18
13.7
11.1
18.9
6.3

Armature

Ohms
Steel

3.42
4.4
4.91

4.05
5.2
5.8
6.97
8.26
9.66
11.35
14.43
17.18
21.35
26.04
32.47
39.36
51.82
67.88
90.21
110.7

5.9

6.99
8.18
9.6
12.21
14.53
18.06

22.04
27.48
33.3
43.85
57.44
76.33
93.66
120.4

139.

164.8

to

193.8

by

letters

in the above table have the following properties:

—

in

H. B.

Grades of wire as referred

should a six slot armature be
and connected. H. L., Chicago, 111.

Question.

to

(C) Roebling gives the following table:

the sound.

Winding a Six
wound

and has

in

one-third spirits of sal

actually

more magnetizing

—

(A) Place chips or filings of
strong hydrochloric acid until a
saturated zinc chloride is obtained.
Add

Answers.

zinc

"E. B. B."

is

a very

soft,

high grade

material, having the highest conductivity of
Its breaking strength is three times
weight per mile. "B. B." wire is better
mechanically and has a breaking strength
of 3.3 times its weight per mile.
"Steel"
wire is the strongest, its breaking strength
being 3.7 times its weight per mile, but it
is lacking in conductivity.
This wire is
the cheapest, is used much for telephone
all.

its

work on short

lines,

and Miller

states that

as far as talking results are concerned

on

such lines no difference can be noted between the use of an iron, steel or copper

WINDING A SIX SLOT ARMATURE

—

Answer. The diagram shows one way of
doing this, each coil occupying one-half the
depth of the slot.
Soldering Flux; Melting Zinc;

Resistances of
Iron and Steel Wire
(A) Can you tell me how to make

—

Questions.
a soldering paste or flux that will be equally effective on brass, copper, zinc and iron? (B) How
can zinc be melted? I have been told that it
would run into the pores of a crucible. Is this so?

circuit.

Galvanized Iron for Motor Laminations

—

Question.
Could galvanized iron be used for
the laminations in an alternating current motor?
—J. D., Cleveland, O.

Answer.

— No.

The

iron

is

not

soft

would cause too great a core
loss in the motor.' Also the plates would
not be insulated from one another and would
allow eddy currents to flow through, causing heating and other loss.
enough.

It
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The Fuller

Tesla Coil for

Cell

Explain the construction of a
(A)
Questions.
If purchased, what would one
Fuller cell.
(B)
cost?—D. S., St. Paul, Minn.

— (A)

The

Fuller cell is a twofluid one.
It consists of the following parts:
Provide a glass jar similar to one used for
any fluid or gravity battery. Next secure a
porous cup of nearly the same depth as the
glass jar, and having one-third of the latter's
capacity.
Get a rod of zinc and secure to
its end a lump or cone of the same metal.
The upper end, of this zinc rod is one terminal of the cell. Outside the porous cup
and in the glass jar suspend a carbon block
having a connecting terminal at its top.
The cover of the jar may be of any nonconducting material and so constructed as
to hold the upper end of the zinc rod and
also the carbon plate.
To set the cell up,
pour a little mercury into the porous cup,
then put the zinc electrode in place. Now
fill the porous cup yearly full of very dilute
sulphuric acid.
In an earthen jar make the
following solution called "electropoion:"

Answers.

Bichromate of potash or
dium bichromate

so-

Sulphuric acid

The bichromate is

3 parts
1 part
9 parts

Water

best prepared

to hot water, to which,

when

by adding

should
be added sulphuric acid very slowly.
To hasten the action of this cell a teaspoonful of salt may be dissolved in a pint of water
and a little of this added to the porous cup
it

cool,

solution.

This

cell gives

two

volts

and

for a con-

siderable time 0.6 of an ampere.
Its internal resistance is from one-half to one ohm.

(B)

See manufacturers' catalogues.

Batteries

—

Questions.
(A)
What solution is used in an
Edison primary battery ? (B) What is the difference between a primary and a secondary battery?
S. P., Morristown, Pa.

—

—

Answer. (A) The electrolyte
tion of potassium hydrate.

is

a solu-

(B) A primary battery converts chemical
energy directly into electric energy, while a
secondary battery is made up of such materials that when they undergo chemical
action due to the current being sent through
the cell. This cell then acquires the properties
of a primary cell, and if its external circuit
be closed is capable of giving back the original

charge.
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X-Ray

—

Questions.
(A) In the high frequency apparatus
in the March issue, (answer to E. H. B., Brooklyn)
I wish to ask whether this coil can be used for
X-ray purposes? (B) If this coil will perform the
experiment on page T62 in July issue? (C) Can I
use No. 35 wire in place of No. 31, and if so, what
would be the effect? (D) How can I build a
fluoroscope? T. R. F., Pryor Creek, Okla.

—

Answers.
(B) No.

— (A) Yes.

Yes, but the Tesla coil would have

(C)

change in the intransformer, as the coil
voltage would be greater but the current less.
Therefore a smaller condenser would have
to be used, and the Tesla coil wound to
suit the
condenser.
The induction coil
described would require more careful insulation between secondary and primary
if No. 35 wire were used as the voltage
to be varied to suit the

duction

coil

or

would be greater.
(D) To make a fluoroscope take a sheet
of paper or other substance transparent to
X-rays and cover it with a fluorescent substance such as tungstate of calcium or
platino-barium-cyanide. Mount it in the
large end of a stereoscope with the fluorescent surface turned toward the inside.

BOOKREYIEWS
Elementary Lessons in Electricity and Magnetism. By Silvanus P. Thompson. Chicago:
Thompson & Thomas. 1906. 499 pages with
193 illustrations.

The

Price $1.50.

sciences of electricity

and magnetism

are based on exact laws determined through

laborious experimental work performed by
generations of indefatigable workers. To
afford the beginner in electricity a clear and
accurate knowledge of these fundamental
and epoch making experiments is the object
of the book; and it fulfils the requirements
admirably. Three distinct sets of phenomena are observable at the outset frictional electricity, current electricity aDd
magnetism, and accordingly the first three
chapters are devoted to an exposition, in
"Plain English" of the prominent experimental facts of these three branches of the
subject, reserving for the later chapters the
points of connection between them, and such
parts of electrical theory as are admissible
in a strictly elementary work.

—
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A

series

been added

of

end

their

power

they so desire, to
applying thought to

of

what they read, and
they

of the

when

to enable students,
test

and problems has
book in order

exercises

at the

to ascertain

have digested the

how

far

matter contained

in the text.

The theory of electricity adopted throughout the lessons is that whatever may be its
true nature it is one, not two: whatever it
may prove to be, it is not matter, and is not
energy; that it resembles both matter and
energy in one respect, it can neither be
created nor destroyed.
It conforms, therefore, to the great doctrine of the conservation
of matter, established a century ago by
Lavoisier, and to the doctrine of the conservation of energy built up by such great
scientists as Helmholtz,
Thomson, Joule
and others, which teach that we cannot
create or destroy energy or matter, although
we may cause them to change from one
form to another.

—

Modern Electric R ailway

Practice. Volumes
i, 2, 3 and 4.
By Sidney Alymer-Small, Calvin
F. Swingle and Paul E. Lowe.
Chicago: National Institute of Practical Mechanics.
1909.
831, 709, 713 and 676 pages respectively, with
433, 356, 368 and 58 illustrations respectively.
Price $25.00 per

With

this

set.

work

at

hand

it

would be hard

a phase of electric railroading, as
far as the electrical equipment is concerned,
upon which exact and practical information
would not be immediately forthcoming.
This information is not a rehash of material
which is out of date through the rapid advance of electric railway development, but
is practically up to the minute as far as a
textbook can be made. To attempt to
outline the scope of this work fully would
be to write another small book, but the
following will give an insight into contents
of these four large volumes, which, by
the way, are beautifully bound and an ornato

find

ment to any library.
Volume I takes up elementary electricity,
railway motors and motor control. To
obtain a good insight into any subject it
is

necessary to begin at the bottom, hence

the introductory lessons

on

static electricity,

condensers and electrical machines in general.
Lightning and lightning arresters
are also given full consideration.
Transmission lines, feeders, trolley wires and
third rails come in this volume and then

the various kinds of motors and systems of
now used are reviewed.
In Volume II the air brake is discussed

control

beginning with a full and clearly illustrated
description of the Westinghouse A. M. M.
equipment for electric traction work; also
the G. E., Christensen and others.
The
locomotive

electric

in all

is

also

fully

described

its details.

Power stations, steam and gas engines,
and generators and switchboards are the
taken

subjects

up

in

Volume

The

III.

operation of the various rriachines is dealt
with mainly, rather than their construction

and

installation.

It

tells

and engines, how

you

all

about

make and

analyze indicator diagrams; about steam turbines,
railway
generators,
sub-stations,
boilers

switchboards,

to

etc.

In Volume IV electric railway troubles
are analyzed with a treatment on standard
train rules; and, finally, an electrical dictionary.

In each volume there are questions and
catechisms to increase the practical value
of the work.
It may also be mentioned that with each
of these sets goes a certificate of membership
in the National Institute of Practical Mechanics, good for one year, during which
time the member is privileged to ask questions on engineering which are answered free

by the consulting department

of the Insti-

tute.

Spons' Workshop Receipts. Vol.1.
London:
E. & F. N. Spon (New York: Spon & Chamberlain).
518 pages with 223 illustra1909.
tions.

ble

lishers'
is

Price $1.50.

a condensation and more accessialphabetical arrangement of the pub-

This

is

original

"Workshop Receipts."

for manufacturers, mechanics

and

It

scien-

amateurs, and this first volume, which
only includes names from "Acetylene" to
"Drying," contains nearly 2,000 receipts,
formulas, mechanical and other processes,
etc.
Glancing through the pages we find
treated such subjects as these: "Baking
powder;" "Bell founding and bell metal;"
"Bleaching;"
"Burnishing;"
"Candles;'
"Chimney construction;" "Clock and watch
tific

mending;"

"Distillation;"

"Drying

and

desiccating," etc., which gives a faint idea
of the scope of the work.
This work complete will be a comprehensive cyclopedia of

mechanical

and chemical processes.

ELECTRICAL INVENTIONS
k

'

-

-.

-f-

Coin-in-the-Slot Curling Iron

Heater

Hotel keepers will be interested in the
invention of an electric curling iron heater,
operated by a coin, which has been patented

by Mary M. Buck

of

Machias, N. Y.

The

object is to provide means for direction of
the^current into the heater upon insertion

end of that period, and so shut off the
current from the heating coil, the thermostat
shown in Fig. 2 is added. This thermostat
consists of bars of dissimilar metal firmly
riveted together.
These metals have dif-

the

when under
and consequently one
will expand more than the other and draw
the composite bar into the form of a curve.

ferent coefficients of expansion

the influence of heat,

This curving of the bar releases

COIN-IN-THE-SLOT CURLING

FIG.

FIG.

IRON HEATER
of the coin
circuit

and

when

to automatically

a

predetermined

break the
length

of

time shall have elapsed.
Fig. i is a side and edgewise view of the
heater.
When the curling
inserted the tongs are surrounded by

interior of the

iron

is

the

heating

coil

of

fine

resistance

wire.

Current flowing through this coil heats up
the wires as in an incandescent lamp filament, which in turn heats the curling iron.

To

start the current a coin is inserted in
the slot which closes the circuit as shown
in Fig. 2, the current flowing directly through

the coin.

To heat up the iron to the proper temperature will require a certain definite
period of time and to release the coin at

2.

a

little

CONNECTIONS OF CURLING
IRON HEATER

catch which allows the coin to drop into a
receptacle at the end of the desired period,
opening the circuit.
But what causes the thermostat bar to
heat up, is asked. This is done by another
coil of resistance wire wound around the
bar and deriving its current from the main
circuit.
Current flowing through this coil
gradually heats up the bar, slowly enough,
however, to give the curling iron time to
be heated before the coin is released.
In circuit with the thermostat is a miniature electric lamp which glows as long as the
device is in operation.
When the circuit
is broken by the dropping of the coin the
lamp goes out, indicating that the iron is

properly heated.
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Unique Telephone Attachments

in Fig.
is

In using the telephone it is ofteDtimes
convenient to have both hands free for
making notes, etc. In looking up information, also, it may be necessary to set the
receiver down for a moment, which operation
sounds to the party on the other end of
the line like the clatter of a dozen tin Dans.

To

2.

swung up

use the telephone the arm

as shown, relieving the pressure

on the switch hook which signals the central

tig.
office.

2

Both receiver and transmitter are

then in the proper relative position for use
without the aid of either hand.
FIG.

Magnetic T-Square

Two

patents have appeared simultaneously
on devices for holding the receiver while
in use, one
Jr.,

awarded

to

Howard

of Philadelphia, Pa.,

(Fig.

F. Hansell,
i)

other to Benjamin E. Detrick of
bany, Ind. (Fig. 2).

and the

New

The T-square

is one of the most important
draftsman's outfit and its adjustment must be perfect in order to do accurate work.
James C. Draper and Joseph

articles in a

Al-

In Mr. Hansell's attachment there is a
above the ordinary desk
stand in which are clamped the receiver and
slotted projection

transmitter as shown in Fig. 1, the relative
positions being such that when the ear is
at the receiver the mouth is at the proper
position in front of the transmitter.
They
are held in this position at all times.
When
not in use the ordinary switch hook must of

course be held down to disconnect the telephone, as is the case when the receiver is
hung on the hook. The small detail view
in Fig.

means

1

shows how

this

may

cam lever which is readily
the telephone is in use.
Detrick's device the receiver is

of a small

released

when

In Mr.
held on a swinging bracket arm and normally
holds the switch hook down in the disconnect position as

shown by

MAGNETIC T-SQUARE

be done by

the dotted lines

Reid of Memphis, Tenn., are the invenunique magnetic T-square. The
head of the square, which rests against the
edge of the drafting board, carries an
electromagnet. The edge of the board is
provided with an iron strip against which
YV.

tors of a

POPULAR ELECTRICITY
pole pieces of the electromagnet rest.
Current from batteries or any other suitable
source is made to pass through the coil of
the electromagnet whenever it is desired to
clamp the T-square in a given position.
This current energizes the magnet and

the

causes the pole pieces to cling firmly to the
If
iron strip, holding the square in place.
it is desired to move the square about over
the board the current is shut off by a simple
switch and the magnet thereupon loses its
power.

Guard

for
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evaporation of moisture a
of heat is required, the
same as in the production of steam, and
the only place this heat can come from is
the body whose surface is moistened.
The
body therefore gives up its heat and its
temperature is consequently lowered.
William A. Merralls of San Francisco,
Cal., makes use of this principle in a novel

is

that in the

certain

amount

High Tension Wires

Where high

tension light and power wires
over telephone and telegraph lines
there is always danger that the high tension
wires may break and fall down on the
telegraph or telephone lines and send a
dangerous current into the latter. Many
kinds of guards have been devised to eliminate this danger, among the latest being
that of Charles J. Elliott of Oxnard, Cal.
In this invention a rectangle of metal tubing is made to enclose the high tension line
and is supported from the pole by suitable
brackets.
This rectangle is then connected
to the earth by a heavy wire running down
beside the pole.
If one of the high tension
wires breaks the end drops onto the rectangle
and is grounded before it can touch the
telegraph or telephone wires and do serious
cross

damage.

NOVEL REFRIGERATOR
refrigerator.

The

refrigerator

of

consists

compartment with sides
which are non-conductive of heat and the
bottom of which contains water. The
a

long,

box-like

be cooled, such as milk bottles,
boxes containing food, etc., are wrapped
in absorbent material which sucks up water
by capillary attraction. In one end of the
refrigerator is an electric fan which draws
air in from the outside and blows it over all
the moist wrappings of the articles in the
cabinet and out at the opposite end. This
performs the cooling operation, and no
articles to

little

ice is required.

Novel Refrigerator

Arc Lamp with Disk Carbon
When

air,

even

warm

air, is

blown over

a moist surface, the surface is cooled, sometimes far below the temperature of the adThe reason for this
joining atmosphere.

A new and interesting type of arc lamp
has been patented in England in which the
carbons, instead of being long rods are made
in

the

form

These

of

disks.

disks

are

mounted

their
with
edges almost touching,
the arc being formed

They
across the gap.
are also kept constantly rotating so that the
carbon

sumed

is

at

equally conall

The advantage

points.
lies

in

the fact that the lamps
may be made shorter
for use where the
ings are low

GUARD FOR HIGH TENSION WIRES

ceil-

—

Notes on Patent
By

Regulation of Dealings

1.

State

OBED

C.

BILLMAN,

Law

LL. B., M. P. L.

in Patent Rights and Patented Articles— i. State Regulation.
Patented Articles. 3. Marking Unpatented Articles

Regulation.— "The

right

of

property in letters patent exists by virtue
of federal laws exclusively, and one incident
of such right is the right to sell the patent
anywhere within federal jurisdiction. Hence
has been declared that state statutes
it
which impose conditions upon the sale of
patents, as by requiring the patent to be
registered, are unconstitutional and void.
Such conditions are regarded as curtailing

Marking

2.

to mark the articles, except on
proof that the infringer was notified of his
infringement
and continued, after such
notice, to make, use, or vend the patented
article.— U. S. Rev. Stat. Sec. 4901; and
Goodyear vs. Allyn 10 Fed. Cas. No. 5, 5 5 5.
"When an article contains such mark an
infringer is liable although ignorant of the
existence
of
letters
patent."
Hogg vs.
Gimbel, 94 Fed. Rep. 518.

failing so

—

—

and nullifying the federal laws, and the
imposition of punishment for non-compliance
is an attempt
to punish the patentee for
doing what Congress has authorized him
to
do." Ex Parte Robinson 4 Fisher
Patent Cases 186; 2 Bliss (U. S.) 314, 20
Fed. Cas. No. 11,932; People vs. Russel,

Marking Unpatented Articles. "Any
3.
one who, having no patent therefor, marks
an article with the name of any person who
has a patent, or who affixes an imitation

25 Pat. Off. Gaz. 504.
" Emphasis has been laid upon the distinction between control of
the letters
patent and control of the patented articles.
It is generally recognized that as properly
patented articles are not under federal
jurisdiction, and may be subjected to control and taxation by the states, so far as
such control is not repugnant to other recognized principles of law." Patterson vs.
Kentucky, 97 U. S. 501. State vs. Bell

not less than one hundred dollars with costs;
one-half to go to the informer, the other
half to the United States, to be recovered
by suit in any district court of the United

—

Telephone Co., 36 Ohio St. 296.
Marking Patented Articles.
2.

—

It is

the

duty of the patentee or of his assigns and
legal representatives, and of all persons
making or vending any patented articles for
or under them, to give sufficient notice to

same is patented, either
thereon the word "patented,"
together with the day and year the patent
was granted; or when, from the character

the public that the

by

fixing

of the article, the

word "patented" cannot

be so affixed, by fixing to it or to the package
wherein one or more of them is inclosed
a label containing the like notice.
U. S.
Rev. Stat. Sec. 4900. Sessions vs. Romadka,
21 Fed. Rep. 124.
Penalty for Failure to Mark. The penalty
prescribed for failure to comply with this
rule is that in a suit for infringement no
damages shall be recovered by the party

—

—

or counterfeit of a patented device or affixes
the word "patent" or its equivalent to an
unpatented article, is liable to a penalty of

States, in whose jurisdiction the offense was
committed." U. S. Rev. Stat. Sec. 4901.

"The intention to secure a patent subsequently does not excuse the offense, if it was
intended to deceive the public." Stephens
vs. Caldwell, 22 Fed. Cas. No. 13,367.
Marking Patent Applied For.
plication for a patent the

—After ap-

article

may

be

stamped "patent applied for," and the
word "patented" may be affixed when the
patent has been allowed but not issued.
Schwebel vs. Bothe, 40 Fed. Rep. 478;
Lauferty vs. Wheeler, 11 Daly (N. Y.) 194.

—

Marking After Patent Expires. "The
word 'patented' may be affixed to an arthe patent has expired, since the
public is presumed to know from the date
that the patent has expired."
Wilson vs.
Singer Mfg. Co, 11 Biss (U. S.) 298.
ticle after

—

—

Disclosure of Secret. The
at the instance of the inventor or discoverer, restrain a person from
divulging the secret of an unpatented device
or improvemant. Hammer vs.
Barnes,
(Supreme Court Spec. T.) 26 How. Pr.
(N. Y.) 174.

Restraining

state court

may,

—

Mr

w

\Vly

r

m

m

CIRCUITS
SHORTJT^VX

K
——

Knicker How long does your wife"plan"to be away?
Bocker Two trunks.

Johnny was given

to gross exaggeration and]? had
been severely reprimanded by his mother, who told
that it amounted to the same thing as lying and
that she would whip him the next time he was guilty.
About five minutes later he came rushing into the
house with the news that an immense yellow lion had
chased him and almost eaten him up. Upon investigation the lion was found to be a very small yellow .dog,

him

——She
hear your woife
Moike.
that.
—
dangerous she
Mike — Divil a
She's too wake
be dangerous
anny more!
Pat

is sick,

I

Mike
Pat

is

Is it

is?

to

bit.

A teacher in one of the Topeka schools, read at a
recent teacher's meeting from a collection of quaint
examination answers that she had been gathering for
some years.
The gems were:

"A

blizzard

the inside of a hen."

is

"The equator

is

a menagerie lion running round the

earth."

mosquito

is

that has eight sides."
lays its own eggs."
a child of black and white parents."

A

traveler from a distant country came to Victoria
in the season of plagues, of rains and sessions. Among
the strange sights he beheld was a man who progressed
by walking backward; and, turning to a native, the
traveler begged him to explain this strange phe-

nomenon.

"That locomotively reversed personage," replied
the courteous informer, "is a legislator.
He walks
backward because the god he worships is precedent;
and he is ever under the illusion that he is backing
out of his deity's presence."
"How interesting!" exclaimed the traveler. "But
do

all

again

I

your legislators walk backwards?"

"No," said the native, "not
progress sidewise like a crab."

all.

Many

of

them

the native, patiently.

of course," responded

"Then whatever gets done in this remarkable
country?" cried the traveler.
The native looked pityingly upon him. "The people, of course," he said.

"Pardon my ignorance," said Mrs.
to the
captain of the boat, "but how do you manage to find
this pathless lake?"
"By means of the compass, madam," answered the
captain.
"The needle invariably points to the north."
"But," queried Mrs. H
"suppose you wish to
go south?"

to go to

mother.
"Sure," said Johnny.

your room and

tell

God [how

Him He

said:

"Just as soon as

'Oh

that's all right

I

started

Johnny.

You
I

couldn't help it.
The first timell saw that dog
thought it was a lion myself.'"

A young New York broker of convivial habits fell
in with an old school friend who had gone on the road.
"Whenever you're in town come up and bunk with
me," he urged his friend as they separated. "No
matter what old time it is. If I'm not there just go
ahead and make yourself at home. I'll be sure to
turn up before daybreak."
Soon after this the salesman arrived in town about
midnight, and, remembering his friend's invitation
sought out his boarding house. There was only a dim
light flickering in the hall, but he gave the bell a manful
pull.
Presently he found himself face to face with a
landlady of grim and terrible aspect.
"Does Mr. Smith

"He

—

"But why, pray why?"
"In order to sidestep issues,

want you

sorry you are for having told stories and ask Him to
forgive you."
Johnny disappeared upstairs, to return almost immediately, much relieved.
"Well, has God forgiven you already?" said his

to tell

"Oxygen is a thing
"The cuckoo never

"A

and application of the slipper followed.
"Now," said mamma, when it was over, "I |hope
that will be a lesson to you.
But before you go out

him

live here?"

he

does," snapped the landlady.

faltered.

"You can

bring

right in!"

"Did you hear about that man who died the other
day and left all he had to tbe orphanage?"
"No. How much did he leave?"
"Twelve children."

H

your way across

,

*

*

*

Among the attendants at the funeral of a lawyer
who, though an agnostic, had led a singularlv upright
was a prominent Philadelphian who arrived just
after the minister had begun his sermon.
"What part of the services have thev reached?"
he asked an old Quaker.
"Just opened for the defense," was the reply.

life,

An eminent lecturer, self-made and proud of it. was
addressing a young people's meeting.
"My dear voung people." he began, "let me refer
to the humble auspices under which I made my start
Without a dollar in my pocket and with no
in life.
worldly possessions of consequence, my indomitable
nature* and an inborn determination to utilize to the
fullest advantages my abilities constituted my assets.
But even with this modest beginning, what do you
suppose was the very first thing I sought that which,
at the verv outset of my career. I strove most earnestly

—

to

attain?
Enthusiastic juvenile chorus:

"Milk."

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
Fuse.—A short piece of conducting material
Accumulator.—See secondary battery.
Current.

Alternating

—That

form

of

electric

current the direction of now of which reverses a given
number of times per second.

—An instrument measuring
current.
the quantity
current.
Ampere. — Unit
flow through a resistance
which
Ammeter.

of
will

of electricity

ohm under

one

electric

for

It

is

The

a potential of one volt.

of
inter-

national ampere is the current which, under specified
conditions, will deposit .001118 gram of silver per
second when passed through a solution of nitrate of
silver in water.

ampere flowing

— The
a battery.
Armature. — That part of a dynamo or motor
the wires that are rotated in the magAnode.

circuit;

of

— Quantity of

electricity passed by
for one hour.
positive terminal in a broken metallic

Ampere Hour.
a current of one

the terminal connected to the carbon plate

which

carries
netic field.

— The
collector on a dynamo or motor
over the commutator or collector
heavy copper bars to which
—
The
Bars.
leads are connected and to which the out-

Brush.
which

Bus
dynamo
going

rings.

slides

measuring instruments,

lines,

nected.

etc.,

are

con-

—

An electric alarm similar to an electric
except that the vibrating member makes a
buzzing sound instead of ringing a bell.
Candle Power. Amount of light given off by
The legal English and standard
a standard candle.
American candle is a sperm candle burning two grains
a minute.
Capacity, Electric. Relative ability of a conductor or system to retain an electric charge.
Charge. The quantity of electricity present on
the su r face of a body or conductor.
Choking Coil. Coil of high self-inductance which
retards the flow of alternating current.
See selfinductance.
Buzzer.

bell,

—

—

—

—

—

Circuit. Conducting path for electric current.
Circuit-breaker. Apparatus for automatically
opening a circuit.
Collector Rings. The copper rings on an alternating 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 addition of glue jelly, gelatinous

silica,

etc.

—Terminal an open
Electromotive Force. — Potential difference causing current to
Electrolysis. — Separation of a chemical compound
into
elements by the action of the
current.
magElectromagnet. — A mass of iron which
netized by passage of current through a
of wire
wound around the mass but insulated therefrom.
capacity.
Farad. — Unit of
Feeder. — A Conner lead from a central station to
some center of distribution.
Field of Force. — The space In the neighborhood of
or repelling mass such as a majrnet or
Electrode.

of

electric circuit.

flow.

electric

its

is

coil

electric

an attracting
a wire carrying current.

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.

—
—
Insulator. — Any substance impervious
the
passage
Kilowatt, — 1,000 watts. (See watt.)
Kilowatt-hour.— One thousand watt hours.
Leyden Jar. — Form of
condenser which
store up
Lightning Arrester. — Device which
permit
the high-voltage lightning current to pass
Generator. A dynamo.
Inductance. The property of an electric circuit
by virtue of which lines of force are developed around

it.

to

of electricity.

static
static electricity.

will

will

to earth,

but will not allow the low voltage current of the line
to escape.

—

Motor-dynamo. Motor and dynamo on the
same shaft, for changing alternating current to direct and vice versa, or changing current of high voltage and low current strength to current of low voltage
and high current strength and vice versa.
Multiple. Term expressing the connection of

—

several pieces of electric apparatus in parallel with each
other.
Neutral Wire. Central wire in a three-wire distribution 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
Potential. Voltage.
Resistance. The quality of an electrical conductor 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 highpotential current to low potential or vice versa.
battery whose positive
Secondary Battery.
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

—

—

—

—
——
—

—
—A

—

—

—

with

—
the main

circuit.

Shunt Motor.

— Motor

whose

field

in parallel or shunt with the armature.
Solenoid. An electrical conductor
spiral and forming a tube.

windings are

—
wound
a
Spark-gap. — Open space between the two
or resonator.
trodes
a spark
Storage Battery. — See secondary Battery
Thermostat. — Instrument which, when heated,
an
stepping-up or stepTransformer. — A device
Eing-down alternating current from low to high or
igh to low voltage, respectively.
volt. — Unit of electromotive force or potential.
the electromotive force which,
steadily applied
in

elec-

of

coil

electric circuit.

closes

for

It is

if

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 hundred and forty-six watts represent one electrical horse
to

—

power.

Watt-hour.

—

— Electrical

Represents
one hour.

unit of work.

work done by one watt expended

for

=DQ=
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AGENTS

BUSINESS OPPORTUNITIES

WONDERFUL INVENTION—Canchester

Incandes-

cent Kerosene Lamp; burns with or without 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 wicks. $10 daily. Beware of imitations.
Outfit FREE.
Canchester Light Co., 26 State, Dept. P.
E., Chicago.

ATTENTION — Our

you ever had

for

proportion offers you be«t chance

making easy money and

lots of

it.

Write

our salary plan. Most generous ever presented.
Popular Electricity Publishing Co., Monadnock Block,

START A PAVING BUSINESS AT HOME— Our
fail.

Chicago.

AGENTS WANTED— Sip's

Magnetic

Button

Razor

any kind of razor. Big money.
Sip Manufacturing Co., 910 Bergen
N. J.

harpens

Sample 10

cents.
Ave.. Jersey City.

YOUR NAME ON RUBBER STAMP.

10c; with adStamps. 10c. per line,
postpaid.
National Stamp Works, 110 Fifth Ave., ChiAgents wanted.
cago.
15c; pad. 12c; dater,

dress.

15c.

AGENTS WANTED— Big

money!

No

Big opportunity for anyone. Send today without
W. E. Foote. Box 155. Muskegon. Mich.

HUNDREDS

GET RICH onducting mail-order businesses at home.
Anyone, anywhere can start this business
evenings. Culture Society. 194G Estes Avenue. Chicago,
furnishes everything required and tells how to sret thousands of orders, then fills orders for half you receive.

ANYBODY CAN MAKE GOOD CUTS

St.. Chiciigo.

111.

AGENTS — Stamp

names and addressee on key checks

name plate*, waich fobs, baggaere and hotel brass checks;
we supply blank «tock and stamping outfits; sample free.
Hart Manufacturing
N. Y.

82

Co.,

PERFUME— GLOSS

Guernsey

St.,

Brooklyn,

STARCH— Give*

clothes lastwhite as snow.

ing perfume of Azure Violets. Make* them
Sample, four cents. Agents wanted. Shipman, Lewis
Block. Buff do. N. Y.

AGENTS WANTED EVERYWHERE— best

GOOD, PROFITABLE HOME BUSINESS.

COINS

—

Book.
Clarke

Size 4x7.

&

Co..

may mean your

It

B.

L.

fortune.

C.

F.

LeRoy. N. V.

12.

STAMPS— 100

foreign. 10c: 40 U. S.. 10c: 4 Mexico,
TouppICo.. 1410 Lowe Ave.. Chicago Heights 111.
and II canceled stamps,
all are valuable.
Send 10 cent* in silver for my illustrated
coin and stamp manual.
A fortune may be yours for doing
Address W. B. Bell. Box 945. Van Buren. Ark.
so.
5c.

F. L.

:

FLASHERS
FIREFLY FLASHER— Automatically
on and

TAKE LIFE EASY.

U-ea receiver-holder on the teleWorks automatically. Releases the left arm.
Good territory to men with a little capital. Acme Co.,
Box 688. Spokane. Wash.

&

off

Co. 103 S.

Send for booklet.
Stite St.. Ohicigj 111.

BUSINESS OPPORTUNITIES

FOR

to handle this material bv
reading "Concrete." a monthly magazine devoted to the
uses of Portland cement.
Practical, instructive articles,
written in plain English.
Sample copy, 10c. Yearly subscription, one dollar.
Concrete Pub. Co., 299 Owen Bldg.,
Detroit. Mich.

INCREASE YOUR INCOME. Make your spare time
pay dividends. Write for our salary proposition. Best
chance you ever had to make money quickly and easily.
Ponular Electricity Publishing Co., Monadnock Block,

any lamp

C.O.Schneider

SALfc

—

FOR

SALE Complete set of castings, with blue prints
of 3-4 h. p. gasoline stationary engine; includes governor
and timer, screws, etc.. $10. Comet Motor Works, 17
W. Madison

how

flashes

Flashing socket or standard

30 times a minute.

Price. $1.50.

phone.

CONCRETE— Learn

AND STAMPS

OLD COINS $5.75 paid for rare date 1853 quarters.
$10 for a cent. Keep all money dated before 1880 and
send 10 cents at once for our New Illustrated Coin Value

flasher.

—

-

MeUdize

flowers, insects, etc., for jewelry.
Write for particulars
or 50c brings two formulas and full instructions.
A. P.
Benson. Stewartville Minn.

selling

household articles.
Large demand for goods. Central
Mfg. Co.. Dept. I, 2740 Germantown Ave.. Philadelphia,
Pa.

simple

ml.

:

SA\E YOUR OLD COINS

IN

my

and particulars
I

BIG PROFITS— Start a cleaning, dyeing and pressing
business; no capital required write today for our free book
"Opportunity." The Florentine Co.. Chicago. 111.

Portraits,

at

with

zinc etching process; price. SI; specimens
for stamp.
T. M. Day. Box E. Windfall.

experience re-

bromides, photo, pillow tops, 30c.
our factory prices; credit given. Catalogue and
samples free.
Dept. 9-R, Ritter Art Studio, Van Buren
quired.

Frames

plan
valuable free booklet explains

My

positively successful.
fully.

for

Sharpeners

issue

of

St..

Chicago.

111.

FOR SALE — Our

books prepare young men to become
locomotive firemen, railroad brakemen. passenger brakemen, railway mail clerks, street car conductors and motormen, telephone engineers, telegraph engineer*, mechanical
engineers, civil engineers, draftsmen, architect*, bookA
keepers and many other good paying positions.
separate bound volume for each position.
The Technical
Book & Supply Co.. McLeanshoro. 111.

FOR SALE— Moving

Picture film,

lc

per foot.

H.

Davis. Watertown. Wis.

Chicago.

START MAIL ORDER BUSINESS— SHI

FOR SALE— A
goods by

mail- cash order*, big profits. Conducted by anvone. anywhere we supply everything. Our plan positively successful: satisfaction guaranteed.
Write for free booklet
and sample catalogue. Central Supply Co.. Kansas City

magnet wire
nothing

less

at

than

-

Mo.

large quantity of No. 34 single -ilk
$1.50 per pound; anv address, prenaid;
lb.
Geo. E. Glasser. Clmrlotte N. Y.
J

LUBRICANTS, asbestos, graphite and mica candles
and shaftings; no drip; no dirt economical.
Swain Lubricator Co., 252 E. Lake St., Chicago.

for loose pulleys

:

POPULAR ELECTRICITY
MISCELLANEOUS

CLASSIFIED ADVERTISING
(CONTINUED)

ARE YOU INTERESTED

FOR SALE
COMPLETE

ELECTRICAL COURSE

in the
C. S.
papers $20 cost S50. Write J. A. Lodge, 727 Pierce Ave.,
Niagara Falls. X. Y.
I.

MISCELLANEOUS
NEARLY 4.000 FORMULAS AND TRADE SECRETS
in 400
$5.00.

page cloth bound volume, only 40c prepaid. Worth

Satisfaction
Beatrice, Neb.

guaranteed.

Charles

F.

Schantz,

you our long

4 copies for 25c. A postal will bring
of all the popular and latest hits. Sem-

list

Music House, 244 West Ave., Norwalk, Conn.

ple's

WANTED — Submarine
GUMMED

LABELS 3000 for $1.00 postpaid. Any size
to 1x2.
Two colors. All work satisfactory or money
back.
Trial order convinces.
Send for FREE samples.
E. Terrance Mfg. Co., Belmar, Pittsburg, Pa.

up

HOW

TO GET A HEKTOGRAPH

that will make 150
Write
Costs $2.00, for letter size.
Co., 86 LaSalle St, Chicago.

copies in 10 minutes.

Heyer Duplicator

for circular.

FREE! For six months. Keeps you in touch with
Western progress and mining opportunities. A postal
it.
Write.
The Nevada Review, 91 Dearborn St.,

brings

4th

Chicago.

floor,

MAGIC AUTOMATIC FISH HOOKS

25 cents. Nevhooks, 10 cents.
Pumipo, the great fish bait
Best hooks and bait scent on earth for

R-Loz-Em

scent 25 cents.

kinds of fishing.

all

Catalogue of novelties and useful
Company, 633 10th St.,

things for stamp.
Brown &
Northeast, Washington, D. C.

scientific German invention. Flying
swift as a bird, 25 cts. The Aeroflyer Company.

machine,
Dept. 3, Medford, Mass.

HOW

CLOTHES—

TO CLEAN
Naphtha, steam or dry.
Full details by cleaner of 20 years' experience.
50 cents
coin or stamps. W. F. Pattison, Everett, Wash.

BELOW COST PRICES
oilers,

steerings,

axles,

on engines, transmissions.
and auto parts generally. Real

new and second-hand cars. Let us know your
John H. Blacker & Company, Chillicothe, Ohio.

bargains in
needs.

FREE TO ALL— Our illustrated catalogue of tricks and
novelties, etc.

2806 State

St.,

National Trick
Chicago, 111.

&

Novelty Co., Dept. B,

THE FRISCO ALCOHOL SELFHEATING FLAT-

IRONS are perfection. Safe, clean, healthy and always
ready.
Price five dollars.
Address Shipping D«pt., Geo.
M. Baker, Bath, N. Y.

BROTHER — Accidentally

have discovered root that
cure both tobacco habit and indigestion.
Gladly send

will
particulars.

BOYS

IT'S

BRAND NEW. We

F. F. Stokes,

Mohawk,

Mailed for Stamp.
Chicago.

St.,

DO YOU HAVE RHEUMATISM?

had by anyone, anywhere.
Send postal to Homer E. Wine-

easily

Indiana.
owners, garagemen. chauffeurs, beginners and experts
valuable books; engine 25c; carburettor
20c; magneto 15c.
E. F. Casselman, 352 Rand, McNallv
Bldg., Chicago.
inger,

Jasper.

AUTOMOBILE

—

INCORPORATE FREE,
for

services.

pay expenses; we take stock
Listed Securities Co., Elmira, N. Y.

DOGS, DOGS,
Irish

and Gordon

DOGS— Look
Setters.

St.

here!
Pointers, English,
Bernards. Newfoundlands,

Terriers of all breeds; and, in fact, if you want a first-class
dog of any breed, write me. My experience as a Fancier,
Exhibitor and Breeder for over 30 years enables me to
guarantee
patrons satisfaction in getting good dogs,
fair prices and square dealings.
Fred B. Kirby, Wood-

my

bury, N.

J.

AND METAL STAMPING

DIES, TOOLS,

short notice.
Atlas Stamping
Jackson Blvd., Chicago, 111.

of a sin-

&

made on
W.

Plating Works, 88

GUARANTEED

AUTO TIRES
CASES, 28x3, SI 1.40.
Tubes,
30x3, $12.15.
30x3^. $18.05.
32x3^, $20.05.
28x3, $2.75.
30x3, $3.00.
30x3^, $3.60. 32x3£, $3.90.
34x4, $4.80.
34x3£, $4.00. 30x4, $4.20.
32x4, $4.50.
I ship.
Single tube tires, 28x2£, $10.00.
28x3. $12.00.
Pay for tires
Springfield, O.

Wm.

examination.

after

Vanderpool,

THREE THOUSAND FORMULAS— My
volume

368-page

and trade

secrets, cloth bound, only 40c,
Satisfaction guaranteed. Wiley
Sunderson, Dept. E, Ypsilanti. Mich.

of recipes

prepaid.

Worth

dollars.

NO NEED TO BE WITHOUT MONEY. Our new
plan gives you a chance to earn lots of money whether
you have only a little spare time or wish to devote all of
your attention to our interest. Don't wait but write at
once for our salary proposition. Popular Electricity PubMonadnock Block, Chicago.

WE MANUFACTURE

GLASS PAPER.

Plain glass

windows made to look like real stained glass. Easily
Something new for
applied and beautifies the home.
Two sheets of this glass paper sent as a sample
agents.
with catalogue in colors and complete instructions on
receipt of 10 cents.

S.

H. Parrish

&

Co.,

216 Clark

St.,

Chicago.

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
make-up material and books,
pantomimes, tableaux, parlor magic, etc., etc. These big
mailed to anv address for 10 cents. Charles MacDonald & Co., 53 Washington St., Chicago, 111.

plays, minstrel joke books,
lists

BOYS—BOYS— This is for you, and those who like boys.

Electrician," by Prof. Edwin James Houston.
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 ElecPopular Electricity Pub. Co., Book Dept.,
tricity.

"The Boy

A book

—

Monadnock Block, Chicago,

111.

HELP WANTED

GOLD

PRIVATE INCOME

The recipe

gle remedy that will forever eliminate the disease from
the blood specifically. Write me at once.
Box 92, Manchester, N. H.

Fla.

MINES. Dividend paying stock for sale. Also
California and Chicago property.
Fine paying investments. Dr. Anderson, 6947 North Clark Street, Chicago.
Unique, unfailing plan.

sell complete parts to
Everything shown in our
Quincy Machine Wks., 549

build the smallest auto ever.
circular.

lishing Co.,

AEROFLYER,

—

VALUABLE

divers second-hand breastplate,

helmet, hose and small pump. Address Joe McGinnity,
care Blue Line, Foot of Hudson St., Jersey City, N. J.

Western

offer.

3000
SECRETS Money-making recipes
and trade secrets for the home, farm, laboratory, workshop,
inventor, etc.
368-page book only 25c. E. O. Headricks,
7501 Tioga St., Pittsburg, Pa.

W. Quincy

SHEET MUSIC.

THE TELEPHONE

IN

BUSINESS? Write for our premium
Telephone Journal. Vinton, Iowa.

THE UNITED TRADE SCHOOL CONTRACTING CO.
bricklaying or electrical trade.

men to learn plumbing,
No expense and hundreds

months.

Steady work guaranteed.

conducts a trade school and wants

have learned

in a few

Address 120 E.

9,

Los Angeles.

AN EXCEPTIONAL OPPORTUNITY

is offered a man
thoroughly experienced in the design and manufacture
of electric wiring devices.
Must be a practical mechanic,
with the ability to produce new devices to meet the requirements of the trade, and must also have ability and
experience to superintend their manufacture. Address
Box 1253, care of Popular Electricity. Chicago, stating
age. experience, salary expected and when available.
All
communications will be considered strictly confidential

I OFFER YOU A GOOD POSITION— liberal commisand salary for a little easy work in your spare time.
Need not interfere with your present occupation. Previous

sion

—

experieuce not essential. Write for particulars. Circnlation^Manager, 1251 Monadnock Block, Chicago.

POPULAR ELECTRICITY
SCHOOLS

CLASSIFIED ADVERTISING
(CONTINUED)

HELP WANTED
ARE YOU QUALIFIED— To fill the position you seek?
If not,

you.

study our self-educational books, they'll qualify
& Supply Co., McLeansboro,

The Technical Book

—

CHAUFFEURS $5 per day paid to competent automobile drivers; a complete instruction book that will
qualify you for these positions will be sent postpaid for
25c.
This valuable book tells all about driving and adjusting automobiles; explains all gasoline engine troubles;
satisfaction guaranteed or money refunded.
George N.
Pearson, Bala, Pa., Desk E.

WANTED —Census

office

clerks,

CIVIL SERVICE EMPLOYEES are paid well for easy
work; examinations of all kinds soon; booklet 50, describing positions and telling easiest and quickest way to secure
them, is free. Write for it now. Washington Civil
Service School, Washington, D. C.

AUTOMOBILE SCHOOL— LEARN

the

automobile

business, repairing and driving, in which you can earn good
wages and have healthful and pleasant work.
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.

We

WANTED —

Learn to write advertisements; you can
Positively earn $25 to $100 per week; prospectus sent free.
age-Davis Co., 611 Page Bldg., Chicago.

railway mail clerks,

city carriers, postoffice clerks.
Examinations everywhere November 17th. $600 to $1600 yearly. Short
hours; annual vacation. Salary twice monthly.
Over
10,000 appointments to be made during 1909. Country
and city residents equally eligible.
Common

education sufficient. Political influence unnecessary.
Candidates coached free. Write immediately for schedule.
Franklin Institute, Dept. K61, Rochester, N. Y.

TELEGRAPHY TAUGHT QUICKLY. R. R. wire in
Living expenses earned. Graduates assisted.
Correspondence course if desired. Catalog free. Dodge's
Institute of Telegraphy, 49th St., Valparaiso, Ind. Estabschool.

lished 1874.

TO

MADE

MONTHLY

fitting eye
EASILY
$600
Reduced tuition. Big
Short, easy mail course.
for opticians. Write today for free "Booklet O.,"
National Optical College, St. Louis.

$200

glasses.

demand

ELECTRIC MATERIALS
EVERYONE USING DRY BATTERIES

send 25c for

TYPEWRITERS

scientific instructions. Renew exhausted batteries cheaply
last long as new.
Fairmount Telephone Co., Leightons

Corners, N. H.

INSULATING MATERIALS

induction coils and
transformers. Send stamp for catalogue. Electrical supplies.
Walter W. Hartman, Clay Center, Kansas.
for

I WANT TO CORRESPOND with persons who are
about to buy a high-grade typewriter, and object to paying
the high prices generally asked by manufacturers and
dealers.
Any make on approval. L. A. E. Atchison,
4125 West 21st St., Chicago.

PATENTS

WIRELESS

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.

PATENT — Advice and

books

free.

Highest references.

Best results. I procure patents that protect. Watson
E. Coleman, Patent Lawyer, 612 F. St., N. W., Washington, D. C.

PATENTS SECURED— Inventor's

Pocket Companion
Send description for free opinion as to patentability.
W. N. Roach, Jr., Metzerott Bldg., Washington, D. C.
free.

TWO

BOOKS FREE. Shepherd & Campbell, Patent
Attorneys, 2196 McGill Bldg., Washington, D. O; 246
Canal St., New York; Kimball Bldg., Boston. Prompt
service.

PATENTS SOLD
constant advertising.
Merchantville, N. J.

for 5 per cent.
Send for plan.

We

force sales

by

Patent Sales Co.,

SOUTHERN STAMPING & MFG.
of special

and patented

articles.

CO., Manufacturers
R. A., Nashville, Tenn.

PICTURES AND POST CARDS
IDAHO POST CARD EXCHANGE.
ship and Alaska card
Boise, Idaho.

for 10c.

Life

A. O. Nelson,

memberBox 906,

FIFTY FINE POST CARDS and
(128 pages) for 36c.

DO YOU WANT

valuable 25c book
August E. Martens, Burlington, Iowa.

Post Cards sent to you from all over
the world? Join" Post Card Exchange Club. Send ten
cents silver to C. H. Annes, 3316 Woodland Ave., Kansas
City,

Mo.

WIRELESS MATERIALS— No.

14

bare aluminum

wire, 50c per lb.; 265 ft. to lb; \" sq. aluminum rod, 15c
per foot \" copper tubing, 3c per in. heavy wireless binding posts, li" high, |" in diam., 9c each; hardwood cores,
2\" dia., 10c per foot; No. 22 enameled wire, 60c per lb.
prices on single and strand aluminum
Send and find
wire, also sheet, pipe, and bar, either rd. or sq. any sizes.
;

;

my

John

Petri, Dept. A, 329 E.

22d

St.,

Chicago,

Ills.

NON-INDUCTIVE POTENTIOMETER at $1.00 with
extra resistance rods. The rods separate, 15 cts. each;
Write for circular to I. Wolff,
special prices in quantity.
48 Garden St., Brooklyn, N. Y.

WIRELESS EXPERIMENTERS ATTENTION!

2000

Ohm Receivers for $6.00 guaranteed. Non-inductive potentiometer $1.00 each, resistance rods 15 cts. each. Tuning
coils, double slide, $3.50; single slide, $3.00 PROFESSIONAL ONLY. Detectors are as follows: Cups fused
with silicon, zincite or copper pyrites, 25 cts. each, postage,
4 cts. extra. Silicon, 50 cts. per ounce, copper pyrites
25 cts. per ounce, zincite 25 cts. per ounce, a slick detector
We guarantee all our goods. We sell
for $1.50 and $2.00.
everything. Wollaston wire .0001, 20 cts. per inch, S2.00
Send lc. stamp
per foot. Sliders, rods at 20 cts. each.
Send for circular to the Williamsburg Wirefor circular.
less Co., 105p Johnson Ave., Brooklyn, N. Y.

FOR SALE—Chicago X-Ray & Coil Co., $200.00 12inch coil with condenser, $25.00; interrupter both in
mahogany cases; a DeForrest Transmitter value $100.00
and one high tension key. Part of the DeForrest Station
W. M. Orrell.
at Escanaba, Mich., $150.00 takes the lot.
114 W. Water, Kalamazoo, Mich.

WE HAVE THE HANDSOMEST

ELECTROLYTIC

DETECTOR in the United States. Price $1.50. Every2-8 inch plates
thing in wireless, static machines, $3.75.
3 inch spark. Work in wet weather. Plates of any size
furnished coated with our wonderful wet weather enamel.
Stamp for catalogue. Hertzian Elec. Co., 1924 Flatbush
Ave., Brooklyn, N. Y.

POPULAR ELECTRICITY
CLASSIFIED ADVERTISING
(CONTINUED)

^LRELESS
WIIIELESS SPECIAL KOI* OCTOBER— M iteriil tor
No. 14

Norwiy iron wire core 10x1*.
a 2-in. spark coil.
D. C. C. wire for two laver> of prim try. Oae h ird rolled
3 lb :. No. 34 S. C. C. wire for secfiber insulating tube.
ondary. 4000 sq. inches tin foil. Mignetic interrupter
Brass spar* g ip with posts.
with heavy platium contacts.
ready to mount. 2 binding po-ts. Form for winding
secondary -ections, and complete instructions for winding
and assembling. Price $7.35. Send stamp for catalog- le
O. S. Dawson. 150 Wabash
of other wireless supplies.
Ave.. Chicago.

111.

SEND 25 CENTS COIN, and ask any que tions about
Answers by exconstruction and operation of wireless.
We
perienced builder ami ooentor of wireless stations.
make transformers for wireless. A. L. Overstreet. 6J8
Austin St.. Waco, Texas.

you are a Wireless Operator or are

If

building Wireless Telegraph Equipment

you will want

Popular Electricity Club

WIRELESS EXPERIMENTERS—

A new cj u.nerci al
fine t adjustment. Price
CI is«j-cup
electrolytic detect ar
M 11 12 cts. Se id 2 ce.it stamp for catacomplete $1.50.
logue and circulars illn trati"g our large assortment of
r
A lericin Wireless
ireless Instruments and Novelties
New Yon.
irr e i St.
Instrument & Novelty Co.. 90

—

—

to join

Send for particulars and membership blank.

1

W

W

-.

You

will also

want

this

splendid

WIRELESS BOOK

JUST OUT. Be t w>r< oi t.ie subject ever pjjli-hel.
"Operators Wirele s Telegraph and Tele >ioie Handboo-v,"
by Laughter. A store uu e of up-tu- 1 ite authentic inMoney baa* if not
Illustrate I.
formation.
page;.
Free for two
all we claim for it.
Price $1.00 po-tpud.
paid vearly *ub crintions to l'onulir Electricity. Popular
Electricity Bo ><< Department. Monadioc.< Bloc v. Chicago.

—

OHM WIRELESS RECEIVERS

1.000

THE STORY OF
THE WIRELESS

Very

$1.75.

and ab-olutely relitble. New Wireless Detector.
for de cripYou want to know abaut both. Send >t
tive circulars.
Alden Wireless Co., Campello, Mass.
sensitive

TELEGRAPH

mp

EXPERIMENTERS

WIRELESS OPERATORS AND
—
You should have
copy of the "Story of Wirele
Telegraphy" by
price $1.0J po tpaid; or
a

s

^e.id
A. T. Storey,
$1.50 for the boo^c and a veir's subscription to Popular
Electricity.
Popular Electricity
Don't miss this chance.
Publishing Co.. MonudnocK BIock. Chicago.

Non-Technical
In Plain English

WIRELESS EXPERIMENTERS— Join
No

Club.

Send

lees.

Hand-ome

for application blank.

Wireless Club.

Monadnock

our Wireless
club button free to members.
Secretary Popular Electricity
BIock. Chicago.

WIRELESS EXPERIMENTERS

I2UUOIIM

Illustrated

Sent with one year's

receivers,

eich $3.00.
Wound with cop*>er wire and very se.ritive.
Fir>t 25 -ohl will he fitted with nic el pi ite
headband.
W. C. Getz. 345 N. Clurle, St.. Baltimore, Md.
I

subscription

(new or

renewal)

Popular

to

i

Electricity for $1 .50

SPECIAL PRICES— 1. 000 ohm

wirele- receiver, double
pole, speci il iliaphragn. $1.75.
Leither-covered headband, -ingle 00c: doul)le, $1.00. "Seded in Point"
electrolytic detector $2.00. "Eclir> e" double >li le tuning
coil $3.00.
Sending helix. 450 meter- $2.75. "National"
receiving contleuer. 30c. Wirele-s Tele[)hone transmitter,
$1.25.

Waterhou-e

Bjurne Miss.

Bros..

THE NEW SILICON DETECTOR

will luerea e your
receiving radius 500 per cent.
Only type sold to experimenters authorized by owners of Silicon patents. Infringers pro ecute'l!
Send for special price list. W. C.
Getz. 345 N. Charles St.. Bdtimore Md.

WIRELESS TELEGRAPHY.

Popular Electricity Pub. Co.
Monadnock Block
I

Complete instructions,

one year's subscription to

Loam

Name

Telegraphystart rigat.

Get

"THE TELEGRAPH INSTRUCTOR "
of the best " plain English " treatby C. M.
ises on the art ever published.
For beginners or practical
pages.
Fully
illustrated.
Clolh covers. Price,
men. 260
postpaid, $1.00.
for two paid yearly subscrip-

Dodge. One

FREE

tions to

POPULAR ELECTRICITY.

PO.ILAR ELECTRICITY, Book

Dept,.

Montdnock Block,

send

which enter me for
Popular Electricity and

me The

Story of Wireless Telegraphy.

Address
City
State
P. E.

Chicago. 10.

ILL.

enclose herewith $1.50, for

with diagrams, for making inch coil, two types of receiver,
and all other instruments necessary for a complete wireless
sending and receiving station. Price. 25 cts. (coin). i_Box
519. Lima. Ohio.
I

CHICAGO,

::

W.

T.

Sept. '09

POPULAR ELECTRICITY

Your Honk 300%

Increase

The Wordingham Foot Horn

is the
very latest departure in Auto Signals
and can be operated by the heel or
toe of the driver independent of the

engine, leaving both

hands

Not being operated by

free.

the engine

exhaust the metal is not corroded by
gas and the time and expense of installation
Use

it

with the Regulation Auto-Horn

is

insignificant.

dash pot, all brass, with a capacity of 27
An
dust, water and frost proof.
Attached underneath
air

cubic inches, which is
the foot-board; requires but five square inches.
There are two distinct types:
(l)

It

may be

flexible tube,

applied to the ordinary auto horn with the usual
no more bulbs to crack, leak and tear, or be at the
mercy of the mischievous boy.
Price $7.50.

—

(2)
Or it is furnished complete with a beautiful
two-toned whistle.

Or Apply

the Beautiful

Two-Toned Whistle

These advantages of

can be secured

you

indestructibility, simplicity, tone variety

at a cost

full particulars.

Price $9.00.

and

foot operation

Let us send
than that of the ordinary horn.
Sent prepaid upon receipt of price or express C. O. D.
less

THE WORDY WHISTLE FOR MOTOR BOATS
operated
brass two tone whistle. The Wordy whistle
AFOOT
consists of an air dash pot with a capacity of 27 cubic inches
all

It is self-contained and requires but 5 square inches below
the deck. The whictle can be placed anywhere in the boat, wherever
most convenient and connected to the dash post below the deck
with standard £ inch pipe connections. It operates with the foot
independent of the engine, this is positively the latest device on the
market and is fully guaranteed. It is dust, water and frost proof
and is vastly superior to any exhaust or battery whistle. Price
$9.00 complete. Sent prepaid upon receipt of price or express C.O.D.

of air.

WORDINGHAM MFG.

CO.,

209 Grand

Avenue,

MILWAUKEE, WIS.

For our Mutual Advantage mention Popular Electricity when writing

to Advertisers.

—

—

POPULAR ELECTRICITY

Railroad Lands
We

Very Cheap

must Quickly Build up Population along the W. & C. Railroad
Free Transportation
Reservation Just Thrown Open.
to Investors and Settlers

WE

say that a man of average intelligence,
even without previous experience, can
make 10 acres of our Washington &
Choctaw Railroad lands yield an income of $5,000

a year.
It is

up

And we

to us to

prove

it.

are prepared to do so.

—

In the first place we have the land nearly 100,000 acres in Alabama's most productive area, in
Washington County near Yellow Pine.

Then we have

the railroad facilities

—the Wash-

ington & Choctaw Railroad runs up the middle
of the tract, with the Mobile & Ohio on the west
and the Tombigbee Valley Railroad on the east.
Half the land is within one and one-half miles of
railroad.
is the only big crop land now offered that
located near to great markets: Chicago is only
29 hours distant and St. Louis but 21 hours away.

Ours

is

and

no swamps,

irrigation

never

The summers

months.

sound good

this

—And we

you?

to

are prepared to prove

You understand

it.

that our relations to the homeseeker and investor are different more personal
and intimate than under ordinary conditions.
Here we have a vast tract of land through which
the W.
C. Railroad runs, that needs development. No railroad can make money without

—

along

its

line.

It

is

settlers

We

monthly installments.
Chances like this are rare

—

good land near
markets and in an
Fortune awaits you here.
to get

—

—

—

We

say, these

men and women who have bought

land near us, are free and independent and are

making more money—MUCH MORE
MONEY —than they could make in any other way;

today

we want

even if we do not make a single dollar of
on the land.

—

don't care how old you are whether you
are man or woman you ought to secure one of
these farms while we offer them for almost nothing.
Hundreds of men and women will buy this land
while it can be secured so cheap. Why not you?
Hundreds of northern men and women have already located in the vicinity of our lands men
and women who were formerly clerks, farmers,
operators,
insurance
telegraph
stenographers,
agents, railway employees, mechanics, laborers,
in fact, men and women of nearly every known
occupation old men of 60 years who felt discouraged and hopeless, young men of 21, who had
never had any experience in the world; salaried
men, who could see nothing in the future but to
become oslerized; laboring men who never realized
that there was an opportunity to better their conditions.

&

settlers

We

A CHANCE FOR YOU HERE

are exquisitely beautiful
and seldom so hot as in the north. The winters
are mild and balmy, the government weather reports showing that for 33 years the thermometer
has never averaged below 45 degrees in coldest

Does

settlement for the first time.
are offering the land in any size tract from
10 acres up for almost nothing, only $17.50 per
acre, and on easy payments, as low as $1.00 a
have planned for two new townsites
month.
and the early purchasers can get their land right
up near these sites.
This is a case where time is more of a factor than
money. Be quick to reserve as much of this land
as you think you can buy and pay for it on easy

We

absolutely free from local diseases.
The rainfall is from 55 to 65 inches, the drainage

with

WHY

IT IS SO CHEAP?
For almost half a century this elegant land has
been dominated by a great lumber company who
would, not sell and who patroled the land continually to keep people off.
Not even the railroad
could buy its right of way. They have now taken
off the merchantable timber and only a few weeks
ago released the land. It is now thrown open for

ideal climate.

This district has national fame as a health resort with an altitude of 300 feet above sea level
and only 60 miles from the Gulf Coast.
The United States Marine Hospital Commission
reports this section the only part of the country

necessary.

New

railroad, convenient to great

HEALTHFUL LOCALITY

perfect,

in

and -they have

profit

their

own homes and

are

happy and

contented.

SEND FOR OUR FREE BOOK
—

We

will mail you a book free that tells all about the land
We're enthusiastic over the vast
tells it honestly and sincerely.
possibilities ojjercd here to the man oj little means but whose ambition is to make money and belter his condition.

Write for

our book —and we will also send you a

Don't buy land anywhere until you investigate

free

pass over the

W.

&

C. Railroad, whether you buy or

not.

(his.

Write today and we will send our book.

ADDRESS

WASHINGTON & CHOCTAW LAND

CO.

6146 Times Building, ST. LOUIS, MO.
For our Mutual Advantage mention Popular Electricity when writing

to Advertisers.

POPULAR ELECTRICITY

SO Wirt
Our Risk and
Free Test at

Cost

As manufacturers, directly responsible to you for satisfactory results, we will send you a Hess Steel Furnace and complete heating outfit, including pipes, registers, fittings and
everything needed, made to fit your measurements, with correct plans and instructions for installing, at $50 to $100 less
deliver the outfit at your
than you can buy from dealers.
You place the purchase price in the
station, freight prepaid.
hands of your local banker, who will hold the money 60 days
while you test the heater.

We

No.

"Leader" Hess
Steel Furnace
Price

$4922:

Delivered East of Cmaha
and North of Ohio River

Pipes

&

Registers Extra

In case the test is not satisfactory in every way, you
will refund your money.

may return

the goods at our expense

and the banker

Don't Pay an Exorbitant.- Price -for a Heating Outfit
We have manufactured heating outfits for 36 years, and can assure you that there is no
necessity for paying the exorbitant prices demanded by others in order to have a modern,
high-grade furnace and outfit installed in your building.
Send us a rough sketch of any building you wish to heat. Without any charge or obligation on your part, we will have our expert furnace draftsmen prepare a plan which you can
easily understand, showing the best way to heat your building, including every detail of the
furnace, pipes, registers, etc., in their proper places, with the exact cost to you of the comNo charge for this.
Write for our free booklets, "Modern Furnace Heating" and "These Bear Witness." They
tell much you should know before ordering your heating equipment.
Write now today before the usual rush begins.
plete equipment.

—

—

Hess Furnace, is Easy

Installing -a

following our simple, clear plans and directions, any man handy with tools can easily
install a Hess Furnace and outfit. We furnish all the necessary tools.

By

Write Today for Booklets

and Estimate.

912 Tacoma

Hess Warming anil Ventilating Co*

New
New

Bid.

Chicago

No More Wash Day!

Invention!

SSS1SHS:

Method of Cleaning Clothes
Not a Washing Machine

D

op e ?S!,i» °,K
work of Wash Board, Washing [Machine and Wash Boiler.
^PP 11UW
HftW JIIlipiC.
*vimnlA Different, Easy. Put on any stove—add water,
l>CC
then soap, then clothes

move knob occasionally. In 5
mi lutes first batch clean next batch same way, same water in 30 to 50
minutes family wash clean. No labor, no injury to clothes. Cleans woolens,
flannels blankets, or colored clothes, as well as white goods, finest laces, curtains, bed clothes.
Saves times, fuel, labor.
EASY
Y in 30 to 50 minutes cleans washing which before took entire day.

—

to 8

—

WA

All

metal,

—

strong,

durable,

handled always ready.
dradgery.

sanitary, light in weight.

Child or weakly

woman

Easily used, cleaned,

can use

Saves washday

it.

JiJ^£Ea3K2£

Users Praise the "Easy Way"
in one hour with Easy Way— another in 45 minutes."
—

Mrs. T. Bullen, Canada,

writes:
"I washed bedding, heavy quilts, curtains, etc., without rubbing." Lauretta Mitchell, O., writes:
"Done a big washing in 45 minutes sold 3 already."
A. D. Poppleton, N. Y.: "Gives perfect satisfaction. Washed bed quilts, greasy
overalls and fine clothes. Greatest thing on earth." F. E. Post, Pa., writes:—

—
—

—

"Two

weeks washing in 45 minutes. Clothes cleaned without rubbing." J. H. Barrett, Ark., after ordering 38 Easy Ways, says:
"You have the
grandest invention I ever heard of." J. W. Myers, Ga., says: "Find check for
12 Easy Ways. Greatest invention to womanhood, forever abolishing miserable
wash day. Sells Itself."
°- Cowan, N. Y., placed 13 in 6 hours—
fipttinff lULIl
Rirll
Ap~PTlt<3 Ueillllg
ttgeillt
( profit $ 3 p.oo). Mrs. J. Brown sold 10 in 3 days
"Made 7 calls, sold 5 one day."
(profit $30.00). K. J. Blevins, O., writers:
(profit $15.00). R. H. Latimore, Pa., writes
"Sold 4 this morning. Never
yet turned down." A. G. Witt, Pa., "Received Easy Way yesterday; sold 4 to-day
not out for orders." Mrs. Gerrish, Mont., ordered sample, then 1 dozen, then
100 (profit over $300.00). Just made o>ie shipttnent 1000 Easy Ways to Russian Agent.
N. Boucher, Mass., orders 75 more, says: "Everybody wants one.
best business I ever had."
A. S. Verrett, La., sold S in 1 day
^ profit 824.00.^
We want managers, agents, men or women, home
C
A
P T(\
A
1 U HUL.ii I d or traveling, all or part time, to show, take orders
T fUJIj aAl'ir L1L1
and appoint agents. Easy Way new article, not worked to death. Best seller out. Every
family wants one. People glad to see it demonstrated buy without being asked, and throw
away costly washing machines to use it. Only two sales a day means $3 6 00 a week
profit. Price only $6 00 ready for use. Sent anywhere. Not sold in stores. Order
one for your own use. Yourmoney refunded if not satisfactory. Sendfor free sample
offer special, agents' proposition etc. Costs nothing to nvestigate. Send name and
address anyway for full description.

—

R

—
—
—

-

—

—

PBPP

MPI

—

fPNTC

;

,

Harrison Mfg. Co., 145
For our Mutual Advantage mention Popular Electricity when

i

Harrison Bldg Cincinnati,
writing to Advertisers.
.

O.

—
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The Rittenhouse Hotel
TVenty-second and Chestnut
.... Pennsylvania
Philadelphia
Streets

LEARN THE
Automobile Trade
WITH

DYKE'S COURSE OF

Automobile Instruction
MODELS
ANEW METHOD with WORKING
and
Mi

I-

from each
every customer.
f
We fa
LISTCn
Study laring-spaxetime tKke's l curse is now only $:: ai
would never miss the amount. The A_.: m Je and GsioLne Engiue proEessionisthet est profession, and there is abg demand for h lpin tJ islii e.
IF YOU 0".'. M an auto, or Ian ::.. c: in any way connected or intexestc If you
rse ~iil be of great benefit to you.
in gasoline engines then this
I

:

wish to leam the trade this is DYKE'S CC JR5E is the on
be taught by mail. Wense*(
E. :::;

:f "the

:

..

r

sppc rluuity.
world which tan successfully
:-

Working Models ma

r

Gasoline Engnear.l Magneto

ually work, ar 1 they picture the
Icscrucucu raruchlecs.

...

:.

ar.d

e in
that a:t-

Carbure t.or

One of the mo-t exclu;- e Hotels in PHILADELPHIA. Whhin
minutes walk of the BUSYNESS CENTRE, RAILROAD
STATIONS, the SHOPPING DISTRICTS and THEATRES.

ugi hue yon stndyoni iiueKSting

JUST IMAGINE, hi
in youi room an e gi
cut i.i htlf and

five

r

' - -

e

:; y:

iy ta_

sru

:

y:u ;._";:-

course —

ie -"!.:

block from the College or

half

PHYSICIANS and SUR-

GEuNS.

and e-ry par: lettered and
numbered, also a Carburettor and Magneto lying

A

home-like Hotel catering to transient and permanent guests-

Special attention to ladies traveling alone,

C«ndu.~ted on the AMERICAN" and EUROPEAN PLAN.
CuUi^e and service of the highest standard. Distilled water.
Unarue cafe, attractive parlors, spa:i:_s exchange and ladies
—
reacurtg r

e

:r:::r = : it g
that's practically
r

pre yon in our
Work ng mod-Is. You
v,-;i: -'.-.;- rse ~ ie'.'
ith a toy and
likes

:

:

:

.

:

European SI. 50 per day and up
American $4.00 per day and up

'

...

;

the mure
-7-

t

:

you

:he

(he

play

su'r.ec:

•ull ':;

IN ADDITION we give24

R.

VAN GILDER,

Mgr.

ith are so inter7

—

".:

-

.

:

.-

'

.

.".

:

ill
,y are illustrated
b 54 large clear charts.
TEACH YOU everything there is to learn about the Automobilea d
. -~
Jon, h: w tie cylinders
B setting, timing ig
set rhera, storage batteries and all systems of wiring, and many other important subjects.
I

WE

.

OXE CUSTOMER SATS:

Smaller Central Stations

more in three weeks study of your Course than during my
woikarouc:
.er who kr...v nothing about the Auto or Gasoline Engine
can
I
run any car and set
;
O'JR LI3ER * L T ...\L O c r'E { of inspection is proof of our claims, get

"I've learned
rs

Need Our Services

-.estimonials.

AUTOMOBILE OWNERS
:

Besyou-

save the cost the first month.
ricg is a profitable trade to learn. Our Course quali-

rite

NOTE We

are considering the advisabuiry ol raising the price on this
:rth a great deal more
se. Her. c-r s:-_e-

M-Ma-MMnuuMHMM

ace

it is.

jf

,_

,

y

r

_

T

_.

,3^ Au-<

E«
of
>

I

What has been accomplished
current

MR. DrK~

Chicago,

in

New

Cleveland, by Central Station

His exptrier.ee

is

embodied

cities

-re additional mr»t*T
for this
The
•

edandai

NO M4TTE

al ai

advertising

in

with proportionate

We have an

effect.

exceptional proposition to submit

.

r^peby

a leading me hani

more

the newspapers, can be accomplished in smaller

Mr. Dyke

made a specialtrip tc _

in selling

York, Buffalo and

to

st

any Central Station open to conviction. Our
show how you can test the

proposition will

I
-

get
i

a course

equal

business-getting value of our advertising service

-ce,

at

Here They Are:
working models of

—
actual./ wo k.
The real f ature of our
BOOfl

Course
2 4 simp'e
sons,

v. e

a cost ridiculously low.

The
have
Co.,

service will be equal to that

rendered
the

Buffalo

the

Commonwealth

General Electric

Cleveland Illuminating Co., and the

which we
Edison
Co.,

the

New York

i.luatratf d les-

Edison Co.

tk.
It Is g.

eat— all our cus-

Ask

tomers cay ao— not one,

for particulars.

butall.

Win. D,

DYKE'S Corso' School Motoring
300

Bk.

Commerce

McJunkin Advertising Agency

167 Dearborn Street 'Chicago

elds
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$20 to $35
At home or

and

EXPENSES

WEEKLY

traveling, all or spare time.

GET MONEY—I DID-GOT
worth of plating
(used small

in

two weeks, writes M.

outfit.)

Easily learned.

$301.27
L. Smith, of

Pa.

$7.00 a day."
— "Can —"Made
make
plating."
—a"Idaymade
school teacher, 21 years writes:
$9.80

George P. Crawford writes:
Mills, a farmer, writes:

Thos. Parker,

J.

J.

easily

S.

$.5.00

profit

one day, $9.35

another."

Others

making money

— you

can do the same.

Costs Nothing
Investigate.

to

WRITE TODAY

LET US START YOU

in the Gold, Silver, Nickel and Metal Plating business.
$5.00 to $15.00 a
day can be madedoirg l:ting with Prof. Gray's new line of guaranteed
Plating Outfits. Unequalled for plating watches, jewelry, tablew: re, bicycles, all metul goods, heavy pl„te. Warranted. No experience required. We do pk.ting our; elves, have yer.rs of experience. Uf.e same materials we jell.
Materials cost about lCc to do $1.00 worth of plating. Manufrcture the only practicr 1 outfits, including all tools, lathes,
and materials. All sizes complete. Ready for work when received. Guaranteed.
TEACH YOU the art, furnish recipes, formula and trade secrets FREE. THE ROYAL, Prof. Gray's New Immersion Process. Quick.
Easy. U.te^t method.
Goods dipped in melted metal, taken out instantly with fine, brillicnt, beautiful plate, ready to
deliver. Thick plate every time. Guaranteed from 5 to 10 years. A boy plates from ICO to 200 pieces tableware
daily, $10 to $30 worth of goods. No polishing, grinding or electricity necessary. 8^™DE3IAND FOR PLATING IS ENOR3IOUS. Every family, hotel and re taurant have goods plated insteid of buying new. It's cheaper and
better. Every store, jeweler, shop, factory, has g-.>ods needing- plating-. Agents have all the work they can do. People bring- it. Youcanhire
I

WE

boys cheap to do your plating, the same as we. and solicitors to g-ather work for a small per cent. Replating- is honest and leg-itiniate. Customers delighted. WE ARE AX OLD ESTARLISHED FIRM. Been in busin ss for years. Capital, $100,000.00. Know what is required. Our customers have the benefit of oar experience, so that failure is next to impossible. WE ARE RESPONSIBLE and guarantee everything.
Rpad^r, hei e is a
ohanceof a lifetime to own and boss a business of your own.
START YOU. Now Is the time to make money. CALL OR WRITE TODAY. Our
aew plan. Samples of plating-, testimonials and circulars FREE. Don't wait. Send us your address anyway.

WK

GRAY &

CO.

PLATING WORKS,

GRAY BUILDING, CINCINNATI, OHIO

54

WIRELESS COMMUNICATION
Now

is

the time to engage in the study of the new art of
The demand for trained wireless operators is

wireless.

The

growing constantly.
increased the

demand

operators range from

1

recent government action has

00 per

$15.00

cent.

to

Salaries of trained

$40.00 per week.

THE AMERICAN WIRELESS INSTITUTE
is

the only universally recognized school in the world for

the teaching of this

APPLICATIONS
Come
new

art.

NOW ON

in

FILE

FOR

100

EXPERT OPERATORS

and be one

field that offers

of the first to take a position in this
promotion, good salaries and bound-

less opportunities.

Descriptive matter free on request.
27

WILLIAM STREET
YORK, N. Y.

NEW

Address nearest

office.

UNIVERSITY BUILDING
DETROIT, MICH.
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BEWARE OF

IMITATIONS

OF THE FASTENERS
3IEX SWEAR BY, NOT

AT

To be sure you are getting the genuine

5£ FASTENERS

IE

(The Fastener with a Bulldog Grip)
look carefully for

name

"TT a s h b u r n e"
stamped on every
fastener.

is

your

protection against a

poor

It

infringement,

t

h

e

perpetrators of which are

being prosecuted.

The

Wash-

genuine

burne Fasteners are

"Little But Never
Let Go."

Own a

There

Pocket
Expert

ever invent-

ed for men's dress, and
are applied to

-------------------

Key Chain and Ring,
Scarf Holder,
Bachelor Button,

Cuff Holders,

25c
10c
10c
20c
20c

Drawers Supporters,

Sold Everywhere.

Catalogue Free.

Look

for the

Sent Prepaid.

Xame Washburne.

AMERICAN RING COMPANY

bined work of the best authorities
in the country and are edited by

Dept.

the staff of experts of the International Correspondence Schools, of
Scranton, Pa., famous everywhere
as the most powerful force in the world
for the promotion of ambitious men.
Here is knowledge that has taken years
for our best experts to secure, placed at
the disposal of every ambitious man
knowledge that is needed in every-day
work, that is difficult to carry in the memory, and that cannot easily be found in
ordinary books.
Just think of getting
such a book, cloth bound with gilt titles
and tops, printed on good super/calendered
paper in clear type, averaging 364 pages
and 175 illustrations, for 50 cents! We are
using these books to introduce the value of
I. C. S. Training, and will send them prepaid, when ordered with coupon
below, for the special price for CAfa

5,

Waterbury, Conn.

Invaluable

The "Baby"

for

Home, Workshop and Repair

TORCH

Kit.

.25
Prepaid

Produces intensely hot flame for
soldering, welding, removing paint
and
odd jobs around the home,
repair shop, automobile, motor boat, etc.
Powerful, compact, purely automatic,
absolutely safe, works without air pressure, lights with match, burns two hours
with one filling. Has no objectionable
1

1

featuies of other

3x2

elvC

inches.

torches.

Householders,

I

Size of tank

Used and recommended by
Autoists,

Jewelers, Dentists

INTERNATIONAL TEXTBOOK COMPANY

Comfort

little utilities

These little books contain
more knowledge about the
professions of which they treat
than any other books of their size
in existence.
They are the com-

each handbook of

is

for 3Ien in their use.
They are the greatest

and

Electricians,

Repair Shops

everywhere. Price $1 .25 prepaid. Money back if not satisfactory. Send today.

Box 1102-P, Scranton, Pa.
T

me

enclose $

the books before which

—
—
J

Tel.

I

.in stamps, for which please send
have marked X.

—

Electrical

Handbook
Business Man's Handbook
Mariners' Handbook
Engineer's Handbook

H.

.

Valparaiso, Ind

*

4

and No.

EARN $50 TO $100 PER WEEK

•
State
V V

LEARN CHIROPRACTIC

The new methodof drugless healing
•

City

W. HARROLD,

Bldg. Trades

Ncn.

* Si.

»

&

Handbook
Plum. & Fit. Handbook
Mechanics' Handbook

-_Tel.

Our free book tells how you can learn to detect disease and remove the cause by Howard's method of Spinal
Adjustment Positively the most simple, direct, advanced
and scientific method of drugless healing. Based on unerring natural laws. Anyone can understand it; learned
in spare time. Improve your social prominence and
financial standing Start now on the road to honor and
success. Write for free book andspecial scholarship offer
9" NATIONAL SCHOOL OF CHIROPRACTIC*
Chicago, III,
1732 W. Congress St., Dept. 8
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The "IMPERIAL
Vacuum

MORTON

efficiency, practicability and economy.
attached to any electric light socket

EDWIN

R.

PANATELAS

Cleaning Machine
Can be

A Portable

combining

99

$2.40 per hundred instead
of $5.00
By all standards of comparison this is a 10c cigar. It
will satisfy the most cranky smoker of imported brands.
It is fully 5J in. long, strictly hand made, of choicest
Havana tobacco genuine Sumatra wrapper. It smokes
freely and evenly
never chars down the

——

keeps burning coolly and fragrantly
to the last toothhold.
The reason this cigar is sold at $2.40
instead of $5.00 per hundred is because
I buy and sell for cash. I ask no credit,
I nersonally buy
neither do I give it.
my tobacco direct from the grower in
Cuba, and pay him at least five weeks
before the tobacco reaches the U. S.
Custom House. I buy for less and sell
for less.
I believe in what Elbert Hubbard said in April, 1907, issue of the
side,

Philistine:

"A

is the most inform of borrowing money.
you don't pay the merchant at
once for the goods you buy from
him, you are borrowing money from

Credit Account

sidious

When
"The Only High-Grade,
the Market."

A

Machine on
Guaranteed

Efficient

him, and disguised in the price is
much more than the legal rate of
cash and

Growing concerns and responsible parties wanted as agents.
Exclusive territory given. Send for Catalogue and Particulars.
Price $100, Complete

1

2 West 30th Street.

to

pay

is

better

know how much you have

for the

accommodation; but

it

to practice self-denial

still

and go without the thing you want
tilkyou have the cash to pay for it."

EMPIRE VACUUM COMPANY
!

Better to borrow the actual

interest.

Dividend Payer for Central Stations

"All the losses of the merchants
give credit are made good by
the people who pay."

New York

who

PANAT-EbAT

"The merchant who

gives credit
is not in business for his health any
more than the pawnbroker is."

HOTEL

CUMBERLAND
NEW YORK

Broadway

at 54th Street

Near 50th St. Subway
53d Si. Elevated and all surface

Station,
lines.

Near Depots,
Shops and
Central Park

New and

Fireproof

Reasonable

Hardwood
Oriental

Floors and

Rugs

Ten minutes' walk
20 Theatres

Excellent Restaurant
Prices Moderate

Send

HARRY
R.

J.

Only

They

—blunt

Havana

are
at

—
—made

filled

both ends

—

—smoke them

all if you want
you then tell me that you
didn't receive more than you expected,
I'll return your money and we'll re-

like

and

main

if

friends.

you want to know who I am and
actual size
whether or not I run my business on
the square, if you have any doubts as to my making good
if my cigars don't, just inquire from any bank or comIf you don't like the report
mercial agency about me.
you get, keep your cash at home.
If

to

Illustrated price-list scut on request,
for Booklet

P. STIMSON, Formerly with Hotel Imperial
BINGHAM, Formerly with Hotel Woodward

New

long

the way the Cuban planter rolls tobacwithout a binder.
co for his own use
I'm so eager to have! you try this
smoke that I'll send you a sample box
of 12 free along with an order for my
Panatelas, because you'll buy them
again.
Send me $2.40 for 100 Morton R.
Edwin Panatelas. Smoke as many as
to,

$2.50 with bath and up
All

big cigar.
in.

you

Strictly First Class

Rates

Among my 35 different brands I
have an "in between" smoke called
"Old Fashioned Havana Smokers.'*
I want you to be on smoking terms
with them, because they are just the
thing you want when you don't want a

York Hotel window-screened throughout

MORTON

EDWIN

R.

Dept. P. E. 64-66 and 67-69

West 125th
Make

Street,

checks payable

For our Mutual Advantage mention Popular Electricity when writing
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Wire, Cells and Cordage
NORWAY IRON WIRE fcr
cores. COTTON, SILK and EI."AMELED MAGNET WIEL,
heavy and fine sizes for primary or secondary windin^c,

DO YOU WANT
BETTER LIGHT
Let us show you our

new system

receiver coils or coils of

of

lighting (indirect Illumination) for

Homes, Stores, Hotels

EELLWIRE

ff

your specifications.

and ELECTRICAL

CORDS

for

£lo tuners
"

places where light

to

every purpose.
The above furnished at lowest prices in small
quantities for wireless telegraph or experimental purposes, or in large quantities for manu-

Factories
all

any

kind.

COILS wound

Write for prices

to

Dept. E.

BELDEN MANUFACTURING COMPANY
is

194 Michigan Street

needed.

-

-

CHICAGO, ILL

RHEUMATISM
Don't Take Medicine. Try My Guaranteed External Remedy

WITHOUT COST
Send Your

Name on

a Postal

Return mail will bring you, prepaid and without
your paying a cent, a regular $1 pair of Magic
Foot Drafts, the great Michigan External Cure for
Rheumatism, chronic or acute, muscular, sciatic,
gout, etc., no matter where the pain or how severe.

Imagine a room evenly illuminated, a mellow
radiance from a concealed source flooding it
with a light soothing to the nerves, becoming
to the complexion and yet perfect for reading or
sewing.

Those who experience discomfort after a short
time under a direct light, suffer no unpleasant
from an evening's work under the I-COMScientists and oculists have long agreed
on the perfection of such a system of lighting
but heretofore the cost of maintaining and installing has proven prohibitive.
The I-COMFORT is simple and inexpensive; under a 60
to 100 Watt Tungsten electric lamp is placed a
effects

FORT.

glass reflector with spiral

and

vertical corruga-

tions over pure silver, giving the
reflecting surface

known

most perfect

to science; the light

is

thus thrown upon the ceiling and is evenly
distributed throughout the room with wonderartistic effect and eye comfort.
Thousands already in use in residences, offices, hotels,
banks, clubs, art rooms and auditoriums.
I ndorscd by the leading architects, oculists, and illumina'ing engineers.
If your electrical dealer does not handle them address
Department F. A. Write at once for our new booklet with
illustrations of our Installations.

ful

efficiency,

National X-Ray Reflector Co.
247 Jackson Blvd., Chicago,

111.

Frederick Dyer, Corresponding Sec'y.

Drafts are curing old chronics after 30 and 40
years of cruel suffering, as well as all the milder stages.
Why not test this harmless, simple cure the trial
costs you nothing.
Just send us your name an J
address, and try the Drafts
when they come. The directions are very simple.

The

—

Then,

if

you are

fully sat-

with
the benefit
received, send us One Dollar.
If not they cost you nothing.
isfied

You decide and
take your word. Address Magic Foot Draft
Send
Co., 1040F Oliver Building, Jackson, Mich.
no money only your name. Write today.

we

—

For our Mutual Advantage mention Popular Electricity
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AN APPEAL TO INTELLIGENT
"INTENSIVE" ADVERTISERS:
WITH DUE APOLOGIES FOR ALLITERATION
(§

If

you were to be told about a
over \ 5,000 organized com-

field of

where there were fewer failamong National banks and
than
tires
over
where
$50 000 000 was expended
panies,

t

t

annually for supplies

Wouldn't you consider

it
1

afield worth covering ?
you further learned that this
had over 50,000 readers who drew good salaries and spent
same with the advertisers in their
CJ

If

particular field

favorite publication

Wouldn't you consider
them worth reaching?
Cjf If you also found that there was
one old-established journal of surpassing excellence, covering every desirable buyer in this large and pros-

perous

field

Wouldn't you consider

it

a

medium worth using?

CJ Ask us about

short's the sequel to our story*

for

that,

in

Full details on request*

TELEPHONY PUBLISHING

CO.

M9NADN0CK BLOCK
For our Mutual Advantage mention Popular Electricity when writing

CHICAGO,
to Advertisers.
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Every one wants
luxury

— comfort —

cleanliness

light

—

its

— conven-

Everyone can now afford

ience.

1-2

electric

You can now have electric
the old price.
Can you

it.

light at

longer

afford to use gas or kerosene ?

The General
Lamp has made
at the

Electric
this

Company's Tungsten

big reduction possible and

same time gives the most

ficial light

beautiful arti-

known.

General mti Electrtd

Tungsten Lamps
The G.E. Tungsten is a wonderful improvement even over the 0. £. EdlSOn carbon incandescent lamp, for 25 years the

give nearly

standard of the world.

sands of public buildings,

new lamps the light
or wire, made from the

In these

filament,

Tungsten instead

a
rare metal

source

is

of carbon.

three

rent

it

becomes

far

more

brilliant

than

carbon.

By
cesses

the General Electric

Company's pro-

Tungsten Lamps are produced which

as

much

light as

offices, stores, fact-

and homes have already been equipped
with G.E. Tungsten Lamps.
Everybody admits that electricity is better

ories

for business or

The advantage of the Tungsten filament is
that when heated by the same electric cur-

times

carbon lamps.
All over the country thousands and thou-

home

lighting than gas or

kerosene.

With the G.E. Tungsten Lamp you can
have Electric Light at one-half the old price.
Every day you go without G.E. Tungsten
Lamps you pay more than you should for
an inferior light such as gas or kerosene.

Electric Light History

How

1880 the Ceneral Electric Company (then
the Edison Electric Light Co. made and marketed
the first Edison carbon incandescent lamp.

G.E. Tungsten

In

>

Any

electric light

Get

to

company

Lamps

will

you G.E. Tungsten lamps and

be glad to show
you all about

tell

Since then this company has manufactured and
the world
sold 270,000,000 lamps of this type

The genuine G.E. Tungsten Lamps are always

record.

packed in individual
boxes bearing the famous G.E. monogram.

the wonderful metal Tungsten and explains how
to get the best results from G.E. Tungsten Lamps

Look

in

All notable improvements in electric lighting
during the last 30 years have been introduced
by the General Electric Company.

for it!

Insist!

General Electric Company, Dept.

25,

their superiority.
Write to us for our G.E. Tungsten Book No!
33.
This interesting brochure tells more about

home,

office, store or factory.

Schenectady, X. Y.

For our Mutual Advantage mention Popular Electricity when writing
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am King, the Tailor

I

I

Tailor Clothes to

Your Measure

at lower prices than you pay for ready-made clothes. I do not sell through
stores or agents, but dealdirect with the consumer, saving you the middlemen's profits. The manufacturer must make a fair profit, and the dealer or
agent must make a good profit. When you buy from me you save the dealer's
or agent's profit. That's why I can save you money.

i

Let
I'll

make a snappy,

Me Be Your

Tailor

stylish, perfect-fitting suit or overcoat to

—

your measure
from your

better looking, better wearing garment than you can possibly get
local dealer or tailor and save you money besides.

—

C

Suit or Overcoat $ 1
*" ^^
to Your Measure
local tailor would ask $30 for. I make suits and overcoats to
measure for $12.50 to $25.00 and prepay the express. My system of home
measurement is so easy there is absolutely no chance for mistakes. I guarantee
you perfect fit, and take all the risks. If the suit or overcoat does not fit, or
you are not entirely satisfied, the loss is mine. I'll either make a new one or
refund your money. What stronger guarantee could you ask ? My plan makes
it possible for you to positively secure by mail stylish, perfect-fitting, tailormade garments at less than ready=made prices.

The kind your

Style
My

Book and Samples FREE

Book contains samples of the newest weaves and designs for Fall
and Winter, correct dress chart, color chart, and also fashion plates showing
the latest New York modes. It is FREE— send for it today.
Style

tHe Same location I^ ave ma & e
I'll

clothes for thousands of satisfied customers;
satisfy you or refund your money. I give such extraordinary value for your money that you will be glad to give me your future trade. The Wisconsin National Bank of
Milwaukee, with resources of over $20,000,000, and with whom I have been doing business for over ten years, will tell
you I am responsible.

For ten

Ve<irS

ill

^^ ^ My ^^ ^^

King Tailoring Company

193-195

§

^ FR£E

W. Water

,

St.,

Milwaukee, Wis.

1909

YALE 3^ H.P.
Motorcycle
Price $200.00
Flat Belt with Idler or S. G.

V Belt

Herz Magneto $35.00 extra

Every Claim Proved By Actual Performance
The Yale team
retor, vibrator,

won the Chicago Motorcycle Club Endurance Contest with carbubox and spark plug sealed, in competition with most of prominent of makes,
0th and
th.
Six hundred miles without a single adjustment, making perfect team
of three riders

battery

on July 9th, 1
1 1
score with every seal intact,

RECEIVING TROPHY CUP.

Average speed twenty miles per hour.

Conceded by

all contestants to

be the

most severe contest ever held.
Chicago Tribune, July 13th, says: "When the committee examined the machines of the winning trio yesterday, it could not discover a single defect in the mechanism, while in the others penalties were levied for various
reasons."
This performance establishes a record for consistent performance unheard of in the history of motorcycle building.

ROOM FOR A FEW AGGRESSIVE AGENTS

THE CONSOLIDATED MFG. COMPANY
1734 Fernwood Avenue

TOLEDO, OHIO
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New

Let This

Electric Invention

Do Your
House-Cleaning
machine does absolutely perfect work.
any of the higher priced Vacuum
Cleaners. As far as we are concerned, order ours and any other
send back the one that seems the poorer.
<J We offer and intend that anyone who buys an Arnold Electric
Cleaner, and after a fair trial thinks that any other machine
would serve him better may have his money back for the asking.
<J

This wonderful

little

We challenge comparison with

—

SlArnold Electric Cleaner
Only

$35.22

Sent Anywhere on Free Trial
This machine
ever invented.

'<JI

<J

With an Arnold

minutes

is

one of the greatest labor savers

you can thoroughly clean an

Electric Cleaner

entire

room

—a whole house in less than one-third the time heretofore required.
Cleans

it

in a

few

thoroughly.

Without damaging your carpets and rugs.
No dust or germs in the air, consequently no dusting necessary*
It is the only sanitary way.
Saves time and energy, and, best of all, saves the woman.
It cuts out all the drudgery, and goes far toward solving the servant problem. Makes
unnecessary to ever send your rugs and carpets to the cleaners, where they are
generally injured more in one cleaning than they would be by several years of actual use.

<I

it

The Arnold is easiest to operate because it weighs only 8 pounds.
be easily carried about even by a small child.

*J

Therefore, can also

The electric motor does all the work. First it loosens up the dirt by operating a
patented agitating brush. Then a strong, steady suction, equal to that of any other
machine, sucks it into the dust collector bag, from which it can be easily removed. It is
the combination of the strong suction together with the patented agitating brush that
makes the Arnold quicker and much more efficient than any other machine.
<I

The Arnold Electric Cleaner can be operated from any electric lamp socket, and never
The machine will work on either
costs more than 1 cent per hour to operate anywhere.
direct or alternating current.
*I

Ask Your

Electric Light

Company

Up-to-date Electrical Dealers and Central Stations all over the country are already carrying a stock of
Arnold Electric Cleaners. Ask the manager of your light plant, or inquire at any electrical dealer about the
Arnold. If they haven't one on hand, they will be glad to get one for you on our liberal Free Trial Offer. If
you prefer, you can write direct to us. Send today for further interesting information of this wonderful little
machine, and our exceptional Free Trial Offer.

Exceptional Opportunity For Agents

The Arnold

be the most extensively advertised Electric Cleaner on the market.
presentatives in every city.
Write today for interesting proposition.
will

We want

live re-

STANDARD ELECTRIC WORKS
1220 Washington Avenue
For our Mutual Advantage mention Popular Electricity
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1
We will furnish your home

completely and attractively

and save you one-fourth to one-half on the cost of the furnishings. Then we'll
It's the most liberal, the
give you from 10 to 30 months in which to pay for the goods.
\0a most confidential, and the most thoroughly satisfactory plan of credit offered by any homefurnishing institution in America today. You enjoy the full use of the furnishings while
paying for them in small amounts from month to month as you earn the money. Only
a small payment accompanies your order the balance you pay at your convenience.
charge absolutely nothing for this credit accommodation no interest no extras of any kind.
Largest Home Furnishing Concern On Earth. Twenty-two big stores throughout the United States the greatest furniture
organization in the world---the largest buyers— underselling- every other firm in the business. We are backed by a reputation
of 54 years for reliability— our capital and surplus is greater than any other similar institution in existence.

K9A

—

We

—

—

Our new fall Furniture Catalogue
handsomest book

immense volume,

is the largest and
of its kind ever published. It is an
just filled with Unmatchable bar-

gains in

CATALOG FREE

'

everything
to furnish
and beaut-

ify the
home, including furniture, carpets, rugs, draperies, crockery, sewing machines, clocks,
silverware and pianos, a portion of the goods being beautifully illustrated in colors.
Our special StOVe Catalogue is also an immense volume of world-beater bargains.
positively the biggest values ever offered. Write for these two big catalogues at
once— Write for them today.

—

Cut out
the

Coupon

HARTMAN FURNITURE and CARPET

CO, Chicago, U.S. A.

CREDIT GIVEN TO EVERYBODY

We

ship goods everywhere in the U. S. aad give the most generous credit that allows the use of goods while paying
forthem. Why nottrade with us, America's Great Original Hoasefurnishing Concern, who for over a quarter of a
century has furnished satisfactorily thousands of happy homes?
Sewing Machine
Catalogue No.
98. Just Out.
Get it now.

FREE
It gives all information and tells you how to save money on housefurnishings. such
as Furniture, Carpets and Rugs shown in actual colors, Curtains, Sloves, Wl suing Machines, Crockery,

Simply for the asking.

W*W$$$Mmz

Silverware, Office Desks,

Musical Instrument

CATALOG FREE

Pay
$1 Cash

50c Monthly

Baby Carriages, Refrigerates, Fireless Cookers,

etc.

Send for our special Catalog of Men, Women and Children*
CLOTHING FREE upon request

and we wil1 shi P this elegant, massive Easy Rocker, solid golden oak, spring construction, upI holstered with Boston Leather, ruffled front. High
JL padded back, ruffled edge, Fancy
shaped carved front posts, broad
arms.
Exactly like this illustration.
Satisfaction
Guaranteed or Money Refunded. Order Chair No.
U52. Price
1092 35th St.. Chicago, III.

Send <fc
IT
US *r

"1

^
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The

Signifies

"Victor

Reliability

Spark Plug"

spark plug that the soot 'or explosion does" not affect is the one which proves itself of positive value, and this is known of the
The Materials used in the construction of this plug are the very best obtainable and are subjected to the most rigid tests
The body wire is made of the Best Imported S. P. Steel which is looped and forced into
before being placed on the market.
the body of the plug by hydraulic pressure. This plug is also thoroughly lined with a very high grade installating porcelain, which
4
.
prevents anv spark leakage and increases the power of the explosion at least
If you cannot secure the Victor Porcelain Lined Body from your dealer send us Si.oo or 85.00 for six and we will send same
money
Write
today
you
at
once.
for our interesting pamphlet.
by return mail full guaranteed, and if not satisfactory will return

A

Victor.

10^

GENERAL ACCUMULATES & BATTERY

MILWAUKEE,

CO., 168 29th Street,

TTIS.

GUDEMAN & COMPANY
Artistic Electrical Decorations
114-118 E. 23rd Street, New York, N. Y.
Electrically lighted

Dishes

—Flower

—Fruit Trees—Fern
— Floral Festoons and

Rose Basket

Baskets

many

other designs

MINIATURE AND DECORATIVE LAMPS
of

any description

CHRISTMAS TREE OUTFITS
Our goods on

sale at

ELECTRIC SHOP, Michigan and Jackson

Boulevard, Chicago,

111.

Write for Descriptive Catalogue

PITTSBURG, PENN.

Hotel Schenley
Opposite

New

Half Million Dollar Baseball Park

Surrounded by three acres of lawn and
gardens away from the noise and smoke.
Absolutely fireproof.
Visitors from all over the country are
attracted to Pittsburg by that great gift
of

Andrew Carnegie.

The Carnegie Technical School
and

Institute

To see that alone is worth a trip to
Pittsburg. The Schenley Hotel is oppoRooms for
site this national work of art.
business meetings furnished free of charge.
Wire or write us at once and we will reThe most attractive
serve rooms ."or you.
hotel in Pennsylvania.

The Schenley

is

the Waldorf-Astoria

cf Pittsburg.

Taxicab service ten minutes to all downtown points,
Concerts every evening by Pittsburg Festival Orchestra of 32

JAMES

piece.

Send

for

booklet.

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

in the

Cyclopedia of Applied Electricity
Six Big Volumes

— Bound in Half Morocco — 2,896 Pages 7x10 inches — printed on special paper in large,
clear

type— 2,000

full

page

ritten by thirty expert Electrical Engineers, the biggest
electrician, or a ready reference work for the expert.

plates,

men

Examine These Books

5

It

is

a working guide for the student or practical

Days at Our Expense
—

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

So
P.E.

—

—

We

10.09

A.8.ofC.
Please

diagrams, formulas, etc.

in the profession.

IMPORTANT SUBJECTS TREATED

send

—

—

IN

DETAIL

—
—

—

Electric Telegraph Wireless Telegraphy
Telautograph Theory, Calculation, Design and
Electric Wiring
Cyclopedia
of Applied ElecConstruction of Generators and Motors Types of Dynamos and Motors Elevators Direct Current Motors
for
five
tricity
Direct -Driven Machine Shop Tools Electric Lighting Electric Railways Alternating Current Motors
days' free examinaPower Stations Central
Single Phase Electric Railway Management of Dynamos and Motors
Also T. W. for
tion.
Station Engineering Storage Batteries Power Transmission Alternating Current Machinery
one year. I will send
Automatic
Telephone
Wireless
Telephony
Telephony
Telegraphone,
etc.
$2 within five days and $2
a month until I have paid
f 18.80; otherwise I will
notify you and hold the books
subject to your order. Title not
If
to pass until fully paid.
will include, as a monthly supplement, absolutely free of charge for
For a short time

me

—

—

—

—
—
—
—

—

Special Offer
we

—

—

—

You Mark and

Mail

—
—

—

—

Coupon Promptly

TECHNICAL WORLD MAGAZINE.

This is a regular $1.50
full of Twentieth Century Scientific facts, written in popular form.
Also
contains the latest discussions on timely topics in invention, discovery, industry', etc.

one year,

Name

the

monthly,

Occupation

AMERICAN SCHOOL OF CORRESPONDENCE
CHICAGO,

U.

S.

A.
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We Want

How

To Tell You

You can save not only

the dealer's profits but his excessive charges
for installation and repairs by dealing direct with the manufacturers.
You can keep in your own pocket at least one-third the retail price of
a heating plant. Let us tell you all about the

Jahant DoDr%n Furnace
Only $10 down and $10 per month,

with freight prepaid east of the Mississippi River.

30

years. It is without doubt the very
This wonderful furnace has proven its superiority above all others during- the last
best heating system for your home. It saves from.% to K>u fuel bills, because the patented "down-draft" burns hard
or soft coal wood or lignite without cinders or clinkers, giving full heating value of every particle of fuel. Needs less attendays
A strong "Guaranty Bond" goe s with every Jahant, which allows ymi a
tion than any furnace you ever saw.
^5 free use Of the furnace. You run no risk, as we supply special plans, full directions and give free all necessary tools, so that any man who can drive a nail can successfully install a Jahant.
many
conveniences
heating
you
are
considering,
let
us
more
about
the
tell you
No matter what make or system of
and good points of our furnace; it's economy, it's healthfnlness and how you can save money.

—

—

360

Write today for our book.

The Jahant Heating Co., 200 Mill

St.

Akron, Ohio.

Until

Don't Buy Gasoline

You Investigate

the

"Master Workman"

a two-cylinder gasoline, kerosene or alcohol engine, superior to
any one-cylinder engine revolutionizing power. Its weight and
bulk are half that of single cylinder engines, with greater duraLess to Run. Quickly, easily started.
bility. Costs less to Buy
Vibration practically overcome. Cheaply mounted onany wagon.
It is a combination portable, stationary or traction engine.
;

Engines

—

THE TEMPLE PUMP COMPANY, MFRS.
Send

Meagher and 15th

for Catalogue

A "SANITARY"
Water Supply System
AUTOMATIC'

"IT'S

Water under

Sts. Chicago

This

is

Our 56th Year

OSTER
STOCKS and DIES
Adjustable

1

pressure marks

the greatest difference between
the city residence and the

country or suburban home.

Our "Sanitary" Water System will furnish ample

WATER UNDER
PRESSURE
for all

purposes at a

very small first

cost and an exlow cost

—

Dies open You don't have to back off.
Ajustable Guides center pipe perfectly.
Improved Gauge for duplicate threads.
Dies thread two sizes without change.

tremely

of running

They are
erated

The Completeness

op-|

by

tric
If

of the Oster

The
appeal to every operator.
adjustable guides do away with all
loose bushings and collets, and the
necessity of hunting for them every
time, the tool is put into use.
It
saves a lot of time and bother.
will

hand, gas
engine or elecmotor. Catalogue

free.

your piumber can't supply you, write and give us his name

THE SANITARY PUMP COMPANY

CATALOGUE FREE

U So. Canal St., Dayton, 0.
42 Broadway, New York City, N. Y.

The Oster Manufacturing Company

58 Dearborn St., Chicago, 111.
Main St., St. Louis, Mo.

507

2170

East 61st

St.,
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Write For

2c a Week Pays Wash
Electricity or

FREE Book

Bill'
Water -Power Does the Work

H^

Just a "Twist of the Wrist" Starts or Stops the Machine!
The 1900 Motor Washers are now at work in thousands of homes. They are doing: the work forSaving: thousands upon thousands
merly done by women, at a cost of 2 cents a week for power
of dollars in wash bills. Saving: worlds of wash-day troubles. Leaving: the women free to do
washing:.
the
doing:
other work while the machines are
!

The 1900 Motor Washer
Washes a Tubful
s|Q
If

in Six

Minutes!

Handles heavy blankets or dainty laces.
The outfit consists of the famous 1900 Washer
with either Electric Motor or Water Motor. You
turn on the power as easily as you turn on the
and back and forth goes the tub, washing:
the clothes for dear life. And it's all so simple
and easy that overseeing its work is mere

ligrrit,

i

child's play.

|

A

Self-Working

1900 Electric Motor Washer

Wringer

Can be connected with any ordinary

Free With Every Washer

Electric Light Fixture

The motor runs Washer and Wringer. We guarantee the

perfect working of both. No
is one of tho finest made. Write for
TRIAL. OFFER! Don't doubt! Don't say it can't be done.
free book proves that it can. But we do not ask you to take our word for it.
offer to send a 1900 Motor Washer on absolute Free Trial for an entire month to
any responsible person. Not a cent of security nor a promise to buy. Just your
word that you will give it a test. We even agree to pay the freight, and will take
it back if it fails to do all we claim for it. A postal card with your name and address
sent to us today will bring you the book free by return mail.
All correspondence should be addressed to 1900
CO., 3368 Henry
St., Binsrhamton, N. Y.
Or, if you live in Canada, write to the Canauian Washer

FREE BOOK

extra charge for Wringer, which

and 30 Days'

^
1900 Water Motor Washer

Can be connected with
any water tap instantly
all

FREE

We

—

WASHER

Co., 355

Yonge

Toronto, Canada.
maintain branches at 1947 Broadway, New York City, and 1113 Flatbush Ave.. Brooklyn, and in
also make shipments from our warehouses in Kansas City, San Francisco and Seattle

We
We

BRANCH HOUSES

The

principal cities.

St.,

19CO
Important Notice

to

Chicago Subscribers
(By order

of the Postmaster,

Chicago.)

On

September 1, 1909, the renumbering
Chicago will be in effect according to ordinance passed by the Chicago City
of streets in

Council.
list

possess

In order to correct our mailing

and have

this

publication going through

In

and

after

under cover of envelope sealed, postage
prepaid (two cents.)

Popular Electricity Publishing Co.
Monadnock Block, Chicago

features

work where bat-

are

required the
should be
high voltage,

Dry Cell

1900

answer-

it

all

teries

addressed, the publisher asks you to kindly
ing the questions appearing thereon, to mail

the

cessful in operation.

the mail to subscribers in Chicago properly
cut out the following form,

all

needed to make battery
circuits complete and suc-

used, as

its

long life and efficiency
produce results obtained
from no other make and make it the
battery of

Known
We

operating

Quality

recommend

especially

Wireless

Outfits

this

and

Ignition.

battery
,

Write today

for

our catalogue

.or

Engine

Gas

_, which
E
,

,

gives sizes, full particulars and prices.

(Name

of Subscriber)

The Nungesser Electric Battery Co
CLEVELAND, OHIO

(New

Street

(Jjld Street

and Number)

and Number)

General Sales Office:
128 West Jackson Boulevard

CHICAGO
*«u%%v\v^vvvvvvv^xvvvv^^^vsv«cvvv^^vv^x^^xv\vvvv:v«:vw*

For our Mutual Advantage mention Popular Electricity when writing Advertisers.

POPULAR ELECTRICITY

THE
BEST LOW PRICE DRY CELL MADE

GLOBE

Dry

Very extensively used

Battery
r,,
!=""*
k J « Globe Dr7 BLtlcr/
•!*"«</ for open cireuit«**J

^•iilgfve better

^'laiuny

>

results ani

other

for

WIRELESS RECEIV-

OPERATING SMALL MOTORS,
TELEPHONES, CALL BELLS, ANNUNCIATORS, MEDICAL BATTERIES, ETC.
ERS,

a
.

flr/B^

8
'Oesamp
hoc
same class.

Battery catalogue showing the
various types of wet and dry
cells we manufacture sent free
to all who mention this publi-

manufactured by

national

carbon

CLEVELAND,

co.

0'

cation.
In lots of 12 or more

National Carbon Company

13*c each
%

No

extra charge for

CLEVELAND, OHIO

Fahnestock Clips

KLEIN'S ELECTRICIAN'S POCKET TOOL KIT

Mesco Electric Engines

Trade

Catalogue

Word

No.

Ablicumer
Ablicumost

403 K,
1403 K,

List

Post-

p r jce
age
with tools, each, net
$5.00
25c
without tools, each, net
1.05
12c
Genuine leather case, contains a
selection of Klein toois such as
have been found particularly desirable

by Electricians and 'wire

men on switchboard and telephone
work.

It is of convenient pocket
book style, with firm metallic
clasp and measures 4x9 inches. It
contains the following- tools: 1 sin-

gle blade electrician's knife, 1-5
inch Klein side cutting- pliers. 1-5
inch Klein oblique pliers. 1-6 inch
Klein long- nose side cutting- pliers.
1-3 1-2 inch blade screw driver and

lpairo-in. N.P. electrician's snips.
NOTE— The pliers are plain black

MADE
Can be run on

IN

THREE

finish, if nickel plated pliers are
wanted add 25 cents net. each, for
plating-.
Case furnished either

SIZES

two or three

cells of Dry Battery.
Seal will operate one
of these engines for days, as they are very economical
in the use of battery current.
List Xo.
Width.
Length.
Weight.
Price.
Fly Wheel.
1011
7 in.
45 oz.
3^ in.
3* in.
SI. 25
1012
22 oz.
1.00
5| in.
2J in.
2f in.
1013
4 in.
10 oz.
2 in.
.60
If in.

A Dry

one,

Battery equal to the

Red Seal Dry1 Battery
'

Red

j-jp**?!
t

403 K

russet or black color.
Send
stamps for 65-paee Catalogue.
Station U 3, Chicago,

45

S5.00. $10.00, 15.00
S2.00, S3. 50, S3.75, 7.20

Medical Apparatus
Motor Parts for Amateurs
75
Trouble Lamps
1.25
Experimental Electro Magnets, S0.90, SI. 00, SI. 25, 1.50
Time Switches
7.50
Gem Battery Motors
75

Pony Dynamos, 4 to 10 volts
Our Catalog 24E of "SOMETHING

NEW

YORK, 17 Park Place

only high speed,

single phase, alternating
that absolutely
will not heat.
Responsible agents wanted.

motor

3.00

Barnes Mfg. Co.
Susquehanna, Pa.

CO.

CHICAGO, 188 Fifth Ave.

III.

1-12 and 1-8 H. P.

The
<

ELECTRICAL FOR EVERYBODY"
will be sent on reque.-t.
Catalog of Automobile Supplies and Accessories now ready
Get your name on file for our WIRELESS PAMPHLET

MANHATTAN ELECTRICAL SUPPLY

3c.

The Barnes Variable
Speed Alternating
and Direct Current
Motor

:i

:::::::::

-C" 3*x84

Electric Vibrators

no.

MATHIAS KLEIN & SONS,

POWER

S

Addrv..

SELf-GCLTCBE S0C1ETV,

B. E..

194a

Emm Are.,
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A

Hot Point

Electric Iron

simple, safe, economical

is

and such a comfort
A NY CHILD

f\
light

can use the Hot Point Electric
Iron, because it is perfectly safe and simple.
One end of the flexible cord attaches to any
fixture in the house.
On the other end is a

switch plug.

To heat the iron, simply push
And to cool it, take the plug out.

the switch plug in.

Putting in and taking out the plug controls the

amount

of electric current carried into the iron,

and

regulates the temperature.

Shortly after the plug

From then on you

inserted the iron

is

will not

is

hot.

need current more than

half the time.

The regular household iron weighs 6 lbs. but you
never have to lift it no carrying it from stove to
ooard, and when not in use simply tip it up on the
broad end. The stand is attached.

You Should Have One

—

Every
its

It

The

heat

all

goes into the ironing.

You need no

iron in perfect comfort.
it

to

any room,

Hence, you

holder.

Take

of

home

in

America should have

Electric Iron.

will save the

housewife hours of time and a world
It will keep the servant satisfied

worry and discomfort.

and save her

time.

Costs only a few cents to

too; or out onto the porch.

Will

many

last for

that point

years.

do the weekly

ironing.

Rarely gives any trouble and

covered by

is

Approved by the National Bo&rd
of Fire

electric-lighted

Hot Point

Our Binding Guarantee

Underwriters

This guarantee is good until January, 1911. It is printed
on the box. If you have any trouble the Lighting Company or Dealer will make your iron as good as new.

right

The Hot Point Automatic Iron cannot be cvtr-neated.
Therefore it cannot possibly start a fire.
If you forget to pull out
the switch plug the automatic device does it for you.
It is
controlled by the temperature of the iron; is positive and certain.
The Automatic Iron simply cannot get hot enough to do any
damage.

The Hot

Point Standard Iron is exactly the same as the
Automatic except the automatic control. Someone must think
to pull out the switch plug, just as someone must think to turn off
your electric lights.

And

same is true of every electric iron in the world, of
whatever name, except only the Hot Point Automatic. Where
the iron will be used intelligently, the Standard
will answer every purpose, and there is little fire risk.
the

Order a Hot Point Iron
There
simple and
There

is

no other

safe, as
is

electric iron so sturdy

STANDARD

our

and

strong, so

ModeL

other electric iron, except our
Model, which has an automatic safety attach-

absolutely no

AUTOMATIC

ment.
Therefore when you go to your Lighting Company or
Dealer ask to see the
POINT IRON. If they do not

HOT

have

order direct.
ship you one to any part of the United States at the
regular retail price of $5.00 for a 4, 5 or 6-lb. STANDARD,
prepay the express
or $6.00 for a 6-lb. AUTOMATIC.
charges.
Be sure to give voltage. If uncertain, call up your Lighting Company.
it,

We

We

PACIFIC ELECTRIC HEATING CO.

PACIFIC ELECTRIC
Main

Office and Factory:

Eastern Factory:

Chicago,

111.

HEATING CO.
Ontario, Cal.

558-560 Washington Boulevard,
Send order to nearest point.

Ontario. Cal.

Chicago.

III.

(Address nearest

office.)

Please send me further particulars about Hot Point Electric Irons.
Send me, charges prepaid, 1 Standard Hot Point Iron,
So. 00
"
"
$6.00
1 Automatic Hot Point Iron,
(Draw pencil through the one not wanted)
Enclosed is check in payment of same.

Name.

Central Station Managers and Dealers
This is but one of the many advertisements we
running.

We

want

Voltage.

Street,

are

to turn orders in your town to you.
Order samples at wholesale, subject to 30 days approval.
State number you will be able to use and we will name
special quantity price.
Give voltage.

City_
I enquired about

State.
it

of_
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Federal
Shaving
Mirror
Furnishes perfect light

Shaving or Mas-

for

saging in any part of

The Federal Shaving and Massage Mirror

the

room

of

day

is

at

or

any time
night.

a combination of mirror,

and special reflector. Throws all of the light on the face just below the eyes. Both
mirror and reflector can be adjusted as desired. Price, complete with lamp and cord, express
electric light

$3.95.

prepaid,

FEDERAL ELECTRIC COMPANY,

Lake and Desplaines

Sts.,

CHICAGO

We
Protect

ELECTRICITY
Practically and Individually

TAUGHT

The

Our pupils actually handle the

tools

and ma-

stand beside them.
—Instructors
and showing them how to work.
—Call and
— Day and Evening
equipment or write

direct-

chinery.

ing, criticising

sessions.

TRADE

spect our school
for prospectus.

in-

and

New York

Electrical School
40 West 17th Street, New York

—

Send us your name at once,
we want to send you FREE

Dealers

our Catalog

Write at

once.

R. Williamson

& Co

Manufacturers of

Electric and Combination

Fixtures and

House

&

Jefferson

Sts.,

the most wonderful and interesting scientific study of the age.
Every boy, girl and grown-up should know about it.
Our fascinating 112-page book just out makes it easy for you to learn.
We'll send you tnis new, enlarged catalogue on receipt of 5c.
It contains a coupon which entiUes you to a rebate of your 5c.
on first order of 50c or over.
Catalogue contains hundreds of illustrations and descriotions
of Voltamp electrical products
Wireless Instruments, Motors,
Dynamos, Machine Models, Toys, Telegraph Instruments,
Batteries, Meters, Coils, Switches, Geissler Tubes, Lamps,
is

—

Flash-Lights, Telephones, Bells, Miniature Railways, etc.
A boon to the experimenter aswell as the practical electrician.

Lighting Supplies
Washington

wmm

15.

Chicago

Voltamp

Electric Mfg. Co.

Baltimore, Md.
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fl

Save the Furnace or Steam
Plant on damp and cool days
this Fall by using

ALCOHOLISM,
EARL'S ANTOL

has established a most remarkably suc-

cessful record in the treatment
of the Liquor Habit.
It is simple
and convenient to take, it is pleasantly exhilarating in operation, it
is

most

effective in results,

THE COST

IS

A MERE

and

TRIFLE

not hamper you

The Antol Treatment will
with inconvenient or embarrassing conditions;
for you can carry these tiny capsules in your vest
pocket and take them while attending to your
ordinary business without consulting anyone
or attracting the attention of inquisitive people.
I am so absolutely certain of the successful
outcome of the Antol Treatment that I fearlessly

—

The

Electric

—

Open

GUARANTEE

Fireplace

money in full, without question or comment, should you not be thoroughly satisfied with the result.
under the "Food and Drugs
I have also guaranteed
Act"
that Antol does not contain any Drug injurious to
health, sq just as soon as you have made up your mind
the return of your

Convenient Full Heat obtained by simply
pushing a button. Safe No Flame, Gas or
Odor.
Clean No Smoke, Dust or Ashes.

—

TO QUIT DRINKING

Beautiful in Design, Perfect in Finish.
All the advantages of the Fuel or
any of the drawbacks, and at less cost.

Send

for

my Free Booklet on the Curious Manifestaproduced by Light, Medium, and heavy Drinking;
own particular symptoms, and send
for a bottle of Antol.
write for

Gas Grate without

tions

study therein your

complete free book and prices to

RATHBONE & PANIGOT

—

—

—

CO.

Clip this notice out, for future reference, but write
Free Booklet. Address,
C.
for
Antol Laboratories, 661 Gates Avenue, Montclair, N. J. , U. S. A.

now

Patentees and Makers

Grand Rapids, Michigan

JOHN

my

EARL,

Intense Light
Made by

a Warner Flaming Arc attracts attention at a

distance or close by.

^ Admitted
€JLamp

by

all to

be the

strongest light yet produced.

practically indestructible,

and made

of

fireproof

material.

^ Made for

multiple use on

on High Tension D. C.
tj Vertical

A. C. or D. C. and

Carbon 5-8x12. Only one

€J First cost less,

greater than

for Series

Series.

maintenance

less,

and

to trim.

service

any other lamp made.

Flaming Arc

Warner Arc Lamp Co.
Muncie, Ind.

Wilton, Iowa

For our 3Iutual Advantage mention Popular Electricity when writing
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:

POPULAR ELECTRICITY

No. 602 Pocket Knife Tool Kit
Every one has use
Reamer,
Saw,
*%.
^ FR'V^
Screw
This

$6¥

for a Knife,

l-ll-i

File,

M.

Chisel or
Driver.
outfit is practical, yet
so small, being contained in a Leather Pocket Book 4^x3| inches, is, by carrying it in your pocket, always at hand for immediate use, whether Camping,
Boating, Teaming, Driving, in the Shop, Factory, Office, Store, Warehouse,
Automobile, on the Farm, Bicycle, or around the Home.
Any Tool firmly attached or detached to the Pocket Knife in a second.

Sent postpaid on receipt of price $2.25
Use

25

it

five

days and

if

not satisfactory return

and we

ULERY

U. J.

X Warren

it

will refund your

CO.

Street

money.

XEW YORK,

X. Y.

Attention Wireless Operators
This is the Celebrated Ferron Detector, -svith a proven and demonstrated
range of over 1400 miles. Acknowledged by a great many professional
operators to be one of the three most sensitive detectors yet invented,
and equalled by none selling for $5.00. It needs no acid, batteries or
potentiometer, which means at least $2.00 saved. It is not injuriously
affected by the strongest signals and remains adjusted for weeks! It is
most beautifully finished. The base is of finely polished Italian marble
the metal parts are beautifully nickel-plated.
An oi erator on a commercial steamer, lying at the docks at Port
Arthur. Texas, voluntarily wrote the following enthusiastic letter. He
was using instruments similar to those in our S29.00 set:
"Responder (Ferron detector) is a peach. With it I copied the "City
of Memphis," 765 miles; B. N. Boston, 850 miles; New York, N. T., 1056
miles; and also Manhattan Beach while lying at the dock. How is that
for long distances, and over land too?" The above is but one of many
testimonials we can show in support of our claims.
range
between 500 and 600 miles, $12.75
Receiving set with a proven
"
"
"
"
"
"
800 " 1000
19.00
"
"
"
"
"
"
29.00
1000 " 1200

Send 3c stamp for our NEW BEG CATALOG OF ANYTHING
ELECTRICAL. 40 pages of wireless instruments alone.
J. J. DUCK, 428 St. Clair St., Toledo, Ohio

FERRON DETECTOR, PRICE $5.00

YOUR WANTS FOR

\A/

Electrical Novelties
will

be

satisfied

else-

where.

New outfit containing 1 flashlight, 2 refillable or
teries, 1 lamp and

Special

dry batelectric

Four c. p. flashlight with
.tungsten lamp, ready for use.
with extra refillable battery. SI
postpaid. Tubular flashlight with
tungsten lamp 75c, with two extra

Price

reiillable batteries. $1 postpaid.
O'her flashlights 30c and up. Send
today for our catalogue of latest n< >velties. Our hierh grade goods and lew
figures will surprise you. Favorable
terms and discounts to dealers.

&

to

soc.

Kenwood lA/ireless
Supply Company

ELECTRIC NOVELTY CO.
Mfgrs.

Carbon Detector, for use up

These Detectors are put up by experts
and guaranteed to receive any message.

75c

Third Ave.

&ss

ten miles.

necktie pin, $1.15 postpaid.

216

f&1

Detectors

by us at less

cost and better than

i

Imp.,

812

PITTSBUT^g. PENN.

E.

46th

Chicago,

St.

III.

Murdock Wireless Apparatus
Our Complete Transmitting
3 to 5 miles

good

Set, working from
under varying conditions, with

aerial.

Price $16.00

Our No.

2

Receiving Set with 2000

ohm phones

Price $15.00
Receiving and Transmitting Sides, complete

Price $30.00
Prices of other sets on application

WM.

J.

MURDOCK &

50 Carter Street

For our Mutual Advantage mention Popular Electricity when writing;

CO.
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to Advertisers.
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Wireless Apparatus

THE

GERNSBACK
ELECTROLYTIC

INTERRUPTER
has been declared to be the

most

efficient interrupter of
This intertimes.
rupter has been described in
the August issue of Popular

modern

page 245, where
be found.
Figure No. 2 shows spark
obtained of a 2" coil on a 6
Figure No. 3
volt battery.
of the same coil on 110 volts
with the Gernsback interone
rupter.
A
quarter inch thick is obtained
such as you never saw before.
Electricity,

particulars

may

FLAME

This month we wish

attention

to call

to

our "Tri-mount

Efficiency of coil is increased
fully 500%.
No resistance
necessary, hook up the interrupter in series with the coil
and 110 volts for operation.
Coils from \" up to 12"
spark length are used suc-

Type C, as shown above.
3-slide Coil, high inductance
$5.50
2 Adjustable Air Capacities
8.50
4.50
Universal Det ector Stand
2.50
Potentiometer
3000 Ohm Telephones with Headband, seven -foot
cord, six-phone Block
8.50
Special "Tri-mount" Switch (not shown) ...
3.50
Cost, if bought separately
$33.00
Our price (delivered)
...$30.00
Professional Set,"

This

a very efficient set.
in a small commercial station.
is

It

would give

cessfully with the new interrupter. Price complete $2.50.
Send two cent stamp for our

wonderful 120 page electrical
containing imcyclopedia
mense quantity of information especially
S S.

excellent service

WIRELE

See our advertisements in previous numbers.

ELECTRO IMPORTING

The Tri-Mount Wireless Supply Co.

86B W. Broadway,

R. A. CHANDLER, Manager
I3B Irving Street
BOSTON, MASS.

E~

-.

:

1
j

FIG. 3

CO.

N. Y.

"Everything for the Experimenter'

K. Electric
Aerial Swings

I~L

i

Operate from Dry Batteries
i\

/

We make two sizes

v

Retail for

)

1

$3.00 and $5.00

Weal so ma ke

I
j
'

its

Electric Engines

1MB

MerrynGo^Rounds
Ferris Wheels, etc.
Style B.

Send

for

Catalog

THE

It K.

ELECTRIC TOY CO.

INDIANAPOLIS, IND.

For our Mutual Advantage mention Popular Electricity when writing

to Advertisers.

POPULAR ELECTRICITY

A

Worker's Library

Electrical
By Henry

Complete

C. Horstmann and Victor H. Tousley

Positively Up-to-date and Written
for the Men who do the Work
We

defy any publisher in the world to produce a more practical collection of books
for the
electrical worker than this series. The immense sale of these popular books since
date of publication has been greater than any electrical books ever sold to workingelectricians

The reason? They are practical and do not confuse the worker. They also have the
highest endorsement of the International Brotherhood of Electrical Workers
Union
To substantiate this claim we offer the sum of One Hundred Dollars to any publisher
who
produce a sworn statement showing a greater sale of anv similar book or books treating
on the subject matter that these do, for the length of time they have been on the market. As
to our reputation for keeping- business promises, we will
refer you to any bank or business
house in Chicago.
For the next sixty days we are making a special introductory offer of the complete set of the
tour volumes, neatly cased, (regular price $6.00.)
Our special introductory price, to
electrical Workers. $5.00. prepaid to any address upon receipt of price.
Toallpersons
ordering this se t prior to October 1st, we will present free of charge, our Handy
Electrical Dictionary for the \ est Pocket, bound in Red Russia Leather, gold edges,
indexed, 224 pages, illustrated. If the books ordered are notf ound entirely satisfactory in
every way, they may be returned and your money willbe cheerfully refunded.
To electricalworkers already having any
ot the below enumerated volumes, we willsupply single
copies of any one or more books at
*1. 30 each, post-paid to any addressin the world.
Electrical Wiring and Construction Tables, 120 pages, 70 diagrams.
Modern Electrical Construction, 340 pages, 173 diagrams.
Modern Wiring Diagrams and Descriptions, 250 pages. 200 diagrams.
Practical Armature and Magnet Winding, 232 pages. 128 diagrams.
Each volume is substantially bound in full Persian Seal Grain Morocco Leather, stamped on
tne outside covers in genuine goldleaf, round corners, red
edges, pocket size, printed on supere
er
b
k P P£-- Ad re s a11 orders to the publishers, FREDERICK J. DRAKE &
iBuilding,
? J
o o Fisher
rn
MD A tiv °B°
u
COMPANY,
P- 22
Chicago. U. S. A.
For full description of these volumes, we will send free to any person writing us and menhoning the paper this advertisement appeared in, our new 1909 and 1910 complete,
illustrated,
will

1

,

descriptive catalogue.

A School Within Itself

XX chapters in all, XIX carrying you from the
fundamental principles of electricity on through the various
branches to a point where the careful student comprehends the
There are

complete designing, care and operation of a dynamo or motor, and I chapter on electric
automobiles, outlining their construction, care and operation, and all about storage
and how to handle them. Each subject is carefully written and to the point.
After a student studies a subject, he is questioned on that subject in such a manner as to
bring clearly to his mind the points he needs to know regarding same. A DICTIONARY
in back of book will enable him to learn the meaning of any electrical word, term or
phrase used in this book, as well as hundreds of others in common use. All required
tables necessary in the study are in it.
batteries

TABLE OF SUBJECTS:
Chapter
I
Wiring.

—
II — Electric Batteries, Electro Plating.
Ill — Magnetism.
IV—The Magnetic
V— Magnetic Traction.
VI — Magnetic Leakage.
Electric
VII — Energy
VIII— Calculation
Size
Wire for Magnetizing
IX— Calculation
EMF's
Electric
Circuit.

in

of
Coils.
of

Chapter

—Armature Reaction.
— Sparking.
XV—Proper Method of

XII
XIII

XIV—Winding of Dynamos and Motors.

—

Circuit.
of

XVI

in

XVII
XVIII

Machines.

X—Counter EMF.

—Hysteresis and Eddy Currents.

XI
A

Dictionary of over 1500 Electrical Words,
of all which are in common use.

Connecting

Dynamos

—

and Motors Self
Excitation.
Diseases of Dynamos and Motors,

symptoms and
Cure Them.
their

how

to

—Arc and Incandescent Lamps.
—Measuring Instruments.
XIX—Alternating Current.
XX—Automobiles.

Terms and Phrases,

giving:

a brief meaning-

$2.00 PER COPY— FIFTH EDITION— 24.000 COPIES SOLD
The offer we make of refunding* money if book is not satisfactory upon examination is AN UNUSUAL ONE in connection with the
sale of a book. But we have no fear of its return. Your decision will be what thousands of others have been. Money would not buy it
if it

could not be duplicated.

We could print testimonials by the hundreds. It is best to order and be your own judge of Its merits.
Cleveland, Ohio

CLEVELAND ARMATURE WORKS,

^mwwIis^gJT™™™

ILLUSTRATING
Law—-Pkarmacy—Cartooning— Shorthand— Bookkeeping— Nursing— Journalism— Telegraphy— Penmanship
Taught by mail and in our resident schools.
everywhere. Write for our free booklet tells

Founded
Income increased while
Graduates
—
State course desired.
NATIONAL CORRESPONDENCE SCHOOLS 42 N.Penn'a St, Indianapolis, U.S. A.
1850.

learning".

all.
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WE WILL
Make You

HEAR!
At last the

perfect treatment for deafness. The

genuine

Pneumo

method

ting:

-

— the

(method used by

all

^^
^^

Oscilla-

same

the suc-

cessful ear specialists— now
ready for your use, right in

your own home. Send today
for our Great Free Ear

Book

This Free

own

tells

Book— "Perfect

Hearing."

you how you can treat your

ears, just as well, yes, even better than the highestyour improvement will be even
priced specialist.
more rapid than if you were receiving the same treatment from a specialist, because you can treat your ears

And

as often as they need it.
Remember, the Pneumo-Osclllating Treatment has cured
thousands of cases of deafness. For the first time the treatment
is offered you rigut at home by the use of

THE WHITE CROSS
EAR OSCILLATOR

The wonderful machine which gives our famous Pneumo-

You should read about this marvelous
instrument anyway Send for the Free Book. The road to perfect
hearing is before you. Complete communication with the world.
Oscfllating treatments.

Light Your Place
With ELECTRICITY
Merchants Make More Money
store and show-windows brilliantly lighted with electhey do in the city. It will draw the trade your way. A
Fairbanks-Morse Electric light outfit will do this economically,
and also pump your water and run other machinery.

Have your

tricity as

Country Estates with City Conveniences
You can have all the electric light and water you want if
a Fairbanks-Morse electric light outfit, and all the power

you have
you want

run your laundry, charge your electric launch or automobile or
run other machinery.

to

Farmers Can Have

Too

Electric Light

farmers have transformed their old homes into modern

Many

city residences by installing a Fairbanks-Morse Electric Light
Electric lights are restful to the eyes, clean, and do not
Outfit.
consume the life-giving oxygen as do lamps or gas. The engine
will pump your water and run your other machinery such as

washing machine, grinder, separator, wood-saw,

etc.

Fairbanks-Morse Electric Light Outfits
Are economical

to operate

and require no

It is usually desirable to install also a

attention after starting.

storage batery, so that lights

can be used at any time, day or night without starting the engine.
Engine operates on gas, gasoline, kerosene and distilite.

Send

for

new 64-page

No. CA1163

book

Fairbanks-Morse
--

CHICAGO
Working

parts

& Co.
ILLINOIS

of FairTjanks-MorBe

Domestio Water and Light Outfit for
-*
use with Perry Pump.
|

.

WRITE TODAY FOR THE FREE BOOK
address.
"PERFECT HEARINC'sent free for just your name and

Post yourself on this wonderful treatment. Get details of our
Special Introductory Offer, which lasts for a short time only.
No obligations. Just your name and address is all we aslc.
LINDSTROM-SMITHCO., Dept.140B, 253 La Salle St.. Chicago

Make

a
of

Motor Boat

Any Boat

in Five

Minutes

DM]VfON®S

o»Gredit

You

can do it with the Waterman Outboard Motor, which you can quickly
attach (and detach) to the stern of
any skiff, rowboat, dinghy, punt, sailboat, and have a good motor boat. It
is not a toy, but a reliable 2 H. P.
Marine Motor that will drive an 18foot rowboat 7 miles an hour, 4 hours
on gallon gasoline. Simplest motor

made.

Weight 40

Easy Payments
Our Credit System makes it easy
you to secure diamonds and watches
on terms to suit your income. We believe in your honesty and don't ask
for

lbs.

Equipped with Schebler Carburettor.

security or interest.

Four years' successful results behind it.
Send for Catalog C, Canoe Motors, 1, 2. 3,
4 Cylinders— Catalog K, Standard Type
Motors, 1 to 30 H. P.— Catalog A.

Street.

con-

A Diamond

as a Gift

is

A.

A Noisy BeI

The rings, stud and ear rings shown
in this illustration, are of 14 karat gold,
set with genuine diamonds, guaranteed
You
of first quality, blue-white color.
can have either on these easy terms:

West

more than

now

CO.

DETROIT, MICH., U.

S.

for Noisy Places
Used

i^

is

appreciated

Get one
all other presents.
for your sweetheart, wife, or friend,
or for yourcelf. Your credit is good
payments are easy.

WATERMAN MARINE MOTOR
1517 Fort

Everything

fidential.

$A £ 00
^«J»
We will send

as a telephone ex-

nation,

may

tension or for a shop call
bell system, operating

alternating current.

be returned at our expense.
Free Catalog of diamonds, watches,
jewelry
will be sent you on request.
and

on

Shell

and base of sheet steel. This bell is moisture
and dust-proof. Send for Bulletin 2 OPI and prices.

The Holtzer-Cabot

Electric

W.E.Renich Co.

Company

Boston (Brookline Station) Mass.
395-397 Dearborn Street, Chicago

if

s9 -°° down
84.50 a month.
them for your examidesired, and if not satisfactory

® ©
.

For our Mutual Advantage mention Popular Electricity
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Thordarson's Wireless and Ozone

Transformers

Primary
110

PRICE

Volts

$22.00

Secondary

as
TRANSFORMER
ABOVE
powerful as a ten-inch induction

> '"

1

^Bi^^b

12,000

is

coil, adaptable for wireless telegVolts
condensers,
ozone
raphy,
charging
generators and other experimental purposes.
250 watt capacity. Can be connected to any alternating current lamp socket. It is mounted in
a black enameled metal case, impregnated in an insulating compound rendering the transformer impervious to moisture.
The high potential terminals are brass, protected with heavy rubber. Our design of a transformer
has a high efficiency, requiring only 3% to generate a full secondary potential without a load. We are
equipped to furnish transformers up to 100 K. W. capacity, any secondary voltage desired. Stock transformers are wound to operate on 60 cycle, no volts.

Thordarson Electric Mfg. Co.
220 JEFFERSON STREET

You Accep t 'This

Will

Business

Send
Sign and mail
Take no risk!

Book

methods.

We

Send no money

the coupon below.

GILSON MFG. CO.fTffiParliSt. Port Washington. W

world's master business
2.079 pages
1,497 vital business
In them is the best of all that they

—

ideas,

know about

if

Free?

it

One hundred and twelve
men have written" ten books
secrets,

CHICAGO, ILLINOIS

the

of

—

— Purchasing
—Credits
— Collections

—
— Salesmanship

—Position-Getting
—Position-Holding'

—Correspondence

— Selling Plans

— Man-Handling

—Accounting

"ising

Courses
Home Study
Home
Academic
Normal sod

— Man-Training
— Handling Customers — Business Generalship

—Cost-keeping
—Organization

—Office Systems
—Competition Fighting
—Short Cuts a nd
and hundreds and hunMethods for every
dreds of other vital business subjects.
line and department
A 9,059-word booklet has been published describing, explaining, picturing
the work. Pages 2 and 3 tell about managing businesses greatand 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 matterwhat yourline; and the last page tells how
you may get a complete set bound in handsome half morocco, contents in

—
— Retailing
=aling
— Manufacturing

;

—

—

If

my

System Co.,

151-153

there are, in your books, any

Name

I

to increase

my business

Preiiritsry, Ajrienltursl,
Service ne^artmentj.

250 pane catalog free.

Genung
KnglUh

Prof.

Cmtrcial,

Write to-day.

THE HOME CORRESPONDENCE SCHOOL
Dept. 100, Springfield, Mass.

MODELS
TOOLS

DIE

WORK

SPECIAL

MACHINERY

NATIONAL STAMPING ANO ELECTRIC WORKS
153-159

Wabash Ave., Chicago—

new ways

should like to know them.
descriptive booklet. I'll read it.
salary,

sari
Civil

Preparation for College, Teacher*' and Civil
Service Examinations.

colors— for less than your daily smoke or shave, almost as little as your daily
newspaper.
Will you read the hook if ice serui it freet
Send no money. Simi)Iy sijn the coupon,

—The

Study Courses under

Over one hundred

professors in Harvard, Brown, Cornell and leading colleges.

S.

JEFFERSON STREET. CHICAGO.

ELECTRIC
—

or

So send on your 16-page free

ILL.

MOTOR
—

Sent prepaid to any address for 35c

178-10

—

Empire Elec Works, 1174 Bridgeport, Conn.

Address

AfiFNT^
* "^

Business-

/*.vl*-jl^i

Position

Views

lc.

CONSOLIDATED

PORTRAITS

35c.

I

Sheet Pictures lc. Stereoscopes 2oc
30 Days' Credit. Samples and Catalog free'
PORTRAIT,

Dtpt

1407,

For our Mutual Advantage mention Popular Electricity when writing
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Weight

Mi Vacuum Cleaner

only

50

lbs.

IS

A

Guaranty that

The Santo

Vacuum Cleaner was invented, developed,
own factory, by our own workmen. Every
construction is original with us. _ The title to this
in

detail of its

Like

is

our

therefore vested in us.

all articles

The Santo

MEANS SONETHING

Electric

and perfected
invention

BACKED BY

is

of superior merit the Santo has

the original round, portable cleaner.

be approached

in

any other cleaner

any

imitators.

It

can not

bv

durability or comoleteness,

efficiency,

at

its

price.

Sold Under a Guaranty Bond
Instead of the verbal promises given with most cleaners and which
are seldom worth anything, we give you a guaranty bond bearing our
corporate seal and signature.

We

agree and guarantee to replace without
you any parts proving defective in material
or workmanship at any time, whether it be in one
cost to

year, five years, or longer.

This guaranty means something. It insures
you against loss and protects you in your right to

Any electric cleaner having less efficiency than
the Santo will utterly fail to meet your requirements.
The highest grade polished aluminum equipment ever furnished with a vacuum
cleaner nothing more to buy.

—

use the Santo.
The Santo has been perfected after an experience of over 15 years and at an experimental cost
of over $50,000. It is perfect
the final in vacuum
cleaners, you can not buy more in a portable
vacuum cleaner, even at five times the price.

—

Our cleaner is built as perfectly and of as fine
No
material as the most expensive automobile.
tin, paper mache or other flimsy material enters
into its construction.
No wood except the hardwood top handle.
As a result of our experience we have determined the efficiency absolutely necessary to do perfect cleaning.
Our standard as embodied in the
Santo is as follows:
It will produce a maximum vacuum of 7 to 8
inches Mercury standard.
It has a calculated displacement of 25 to 30
cubic feet free air per minute.
It may be operated continuously without stalling or overheating.
It does not require special heavy fuses, and
will not endanger your wiring.
It is strictly within the limits set by Insurance
Underwriters, viz., electrical consumption of not
more than 200 Watts when operated

at

capacity.

its

cable
—
connecting cleaner
lamp
—Mercerized braid-covered vacuum hose.
—Hollow renovator handle.
4— 6-inch nozzle
thoroughly cleaning
upholstery,
—4-inch nozzle
6 — Rubber nozzle
tufted upholstery,
7 — Wall brush,
mouldings,
8— Book brush,
cleaning books,
9 — 10-inch wood face nozzle
and rapid sweeping.
10— 12-inch nozzle,
sweeping
11 — Mercerized braid-covered blowing hose
drying
bedding,
12 —Tube
lubricant which eliminates greasy
can.
1

Electric

for

socket.

to

2

3

carpets, rugs, etc.

for

5

clothing, etc.

for portieres,

corners, etc.

for

for walls, ceilings,
for

etc.

hats, furs, etc.

for light

felt-faced, for

floors.

for

airing

hair,

etc.

of

oil

The Santo

full
It

makes

cleans everything without removal.
your home spotlessly clean and dustkss.

SANTO HAND POWER CLEANER
vacuum

This little machine is a real
cleaner, equipped with a powerful rotary pump which runs at a speed of 600
revolutions per minute. It is driven by a fly wheel.
It does twice as much work as any other hand power cleaner and is the
Worth $50.00 but sells for $35.00.
Beautifully finished and weighs less than 30 lbs.
The "Dustless Home" describes both our cleaners in detail. It is handsomely illustrated, interesting
complete. Your name on a postal brings it.
Write today.

jeasiest to operate.

BOOKLET FREE —

—

KELLER
MANUFACTURING
W.
W.
PRESSINGER
S4th
CO., Dept. 3E, 1
Street, New York City, Gen. Agt. }or Mich., N.
Y., New Eng. and N. J., north of Trenton.
P.

CO.,

Dept. 3E, Philadelphia, Pa.
CHAS. STR.4DER & CO., Dept, 3£,
Gen. Western Dish

Drawer SI 6.
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COOK WITH ELECTRIC LIGHT
Simplest Cooker or Cooking Device in the world.
Just turn on your
and start your meal.

current from your Electric Light socket

"~~v

\
|

The Thermo Electric Cooker is the latest improvement in Electrical
Cooking Devices. You can cook your meals with the greatest convenit cooks anything
any place
ience, no matter what you have to cook
where Electric Light is available there your stove is.
No Heating up
your house

I roast,

— no odor—no watching

is

made

in six styles, Price

$9.00 and up.

it

if

—

anything burns.

Electric

Cooker

will

It

will bake,

do anything a

better.

Descriptive Circular and Price List mailed free on request.

Central Stations and Electrical Supply Dealers, write

THE THERMO ELECTRIC MFG.

to see

Thermo

stew, boil; in fact, the

stove does and do

The Thermo

—

—

CO., Dept.

M once for special price.
E

Toledo, Ohio

Wireless Telegraph Receivers
CLEAR

perfect in every respect, combining
talking with delicacy of operation essential for successful wireless
Perfection in mechanical detail and in quality of material produces efficiency.
that we have this perfection.
A test will convince you.
Double head type complete with five foot of green cord and nickel plated

Our Wireless Telegraph Receivers are

CUT, resonant

work.

German

WE KNOW

Silver

Head Band.
Ohm, per
Ohm, "
Ohm, "
Ohm, "

1000
1500
2000
3000

pair, as

"
"
"

shown in cut

"
"
"

"
"
"

"
"
"

S5.25
6.00
6.75
7.75

"
"
"

POSTPAID

We desire to call your particular attention to the fact that the receiver case is NOT METAL.
Metal case receivers are not suitable for Wireless work.
Receiving Set^ co ^plete less Telephone Receiver. $10.00. Detectors only $3 00. Double
slide tuning coil. $4. 00. All metal parts nickel plated and Black Composition Rubber.
Send for circular and catalogue W.

FLETCHER-STANLEY COMPANY
32-34 Frankfort

St.,

New York

City

Ice Making and Refrigerating Machinery
Where Electric Current is available you can have your own ICE PLANT. We are
the originators of Electrical Ice and Refrigerating Machinery, for all purposes.
Hotels, Stores, Building-s. Apartment Houses, etc. Installers of all kinds of Ice
Machinery and Refrigerating Machines in any size up to 50 tons daily capacity.
We Want to show you how to make your own ice with the Electric Current
you have available.
Our years of experience is -worth something to you. Tou can have it free for
the asking.

Larsen-Baker Ice Machine Co.
OMAHA, NEBR.

1905 Nicholas Street

IN SIZES TO
MEET YOUR
REQUIREMENTS

MADE

"JARVIS
Electrical

J

99

Driven House

Pumps
Are very highly recommended for use wherever
The Motor can also be
Washing Machine, the
Wringer, the Sewing Machine, the Ice Cream
Freezer, the Food Chopper and numerous other

electricity is available.
used to operate the

household duties.

Fully Guaranteed.
Write today for our New Bulletin, No. 101,
and obtain our reasonable prices.

Q
A P VI
JI /\I\
V1J,
For our Mutual Advantage mention Popular Electricity
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The

Way

Safest

To Earn
Investors

—small

or large

—should

in-

form themselves on Irrigation Bonds.
These bonds are secured by liens on
the most fertile farm lands in America.
The value of the security is in many
instances four times the loan. The first
year's crop often sells for more than the
loan sometimes by several times over.

—

Some

of these bonds are municipal
obligations, like School Bonds.
They
form a tax lien on the real property

AreYQU

within the

Earning
$10Q22 P erWeek?

Each year, as part of the bonds
are paid, the security back of the rest
is increased.

Thousands of Traveling Salesmen earn two to three
times that much, besides all their expenses. Over600,000
employed in the United States and Canada. Many famous and wealthy men, such as Marshall Field, the great
dry goods merchant, Ex-Gov. Frank S. Black of New
York, John W. Gates, multi-millionaire stock broker, ExPostmaster General John Wanamaker, the great merchant of New York and Philadelphia, andscores of others
got their start selling goods on the road.
Salesmanship is the most fascinating, independent
well paid profession in the world, and the demand for
good salesmen always exceeds the supply. There Is always a good position open for a man who can sell goods.
He is the most souerht after and highly paid man in the
commercial world, because he is the business-producing
and money-making part of the concern and his earning
capacity is unlimited. Many of them earn from $5,000 to
$20,000 a year and all expenses.
Why not be a producer yourself ! Get out of the nonproducing class. You can never talk an increase in
salary to your employer until you can show him where
you are making money for him.
In a few short weeks without interfering with your
present position or employment we can teach you by
mail to become a first-class Traveling Salesman, a producer, and assist you to get a good position besides. We
maintain the largest

district.

They are serial bonds, so one may
make short-time or long-time investments.

—

The bonds pay six per cent a higher
rate than one can obtain on any other
large class of bonds equally well secured.
The bonds

are

$100, $500 and
invest either little

for

may

$1,000, so one
or much.

These are ideal bonds, and they have
become the most popular bonds that we
handle.

We

are the largest dealers in Reclamation Bonds. In the past 15 years we
have sold 70 separate issues, without a
dollar of loss to any investor.

Now we
all this

have written a book based on
experience, and the book is free.

Please send this coupon today for it, for
you owe to yourself a knowledge of the
facts.

Free Employment Bureau
the world for the exclusive use of our graduates.
are constantly in touch with Employers of Salesreceive calls for Salesmen from
thousands of firms, and are placing our graduates in
good paying positions every day. There will be thousands of good openings this Fall and Winter, and now is
the time to prepare for one of them. Don't let the fact
that you have had no former experience in Salesmanship prevent you from writing us. We have placed hundreds of men who have never had a days' experience in
good positions where they earn from $100 to $500 a
month, and all expenses. We can help you in the same
way we have them. If you are already a salesman we can
help you to become a better one.
Your opportunity is here. Grasp it today by sending for our free booklet, "A Knight of the Grip." Every
phase of the salesman's life is pictured therein and it
contains interesting stories of the success of hundreds
of our graduates who are now earning from two to ten
times what they formerly did. Write our nearest office
in

We

men everywhere, and

for

it

today.

Address Dept423 National Salesmen's Training Association

New York
Minneapolis

K&nsas City
San Francisco, U. S. A.

Chicago

(Established 1893)

Municipal and Corporation Bonds
50 Congrress Street
First National Bank Bldg.

BOSTON

CHICAGO

Bank Bldg.
SAN FRANCISCO

First National

— Please

Gentlemen:

send

me

Bond Book, "The World's

your new

Greatest In-

dustry."

Name
Town
Slate
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THE

Thurman

Send

LEARN

for

Circulars

Portable
Electric

WIRELESS

Vacuum
The only

Gleaner

recognized
for the

Them

Excels

official

school

TELEGRAPHY

teaching of

All

cannot afford to experiment with poorly built
or inefficient apparatus; you want

You

A MACHINE, NOT A TOY
The Thurman can be

operated by a child, costs
Will keep everything

only a few cents per day.
in your home clean.

The Thurman

is

made by

the oldest and largest

manufacturers of vacuum cleaning machinery in
the world and builders of the "The Thurman
III," a hand power vacuum cleaner, that
can be

—

Wireless Institute of

Write for

full particulars

& Vacuum Mach'y

Co.

081

506 Golden Gate Ave.

OPERATED BY ONE PERSON
Gen'l Compressed Air

SEES™

California,

SAN FRANCISCO, CAL.

No. Taylor Ave., Dept. P. E., St. Louis, U. S. A.

519

K5S

"YEMCO" QUICK SET BALL-BEARING WRENCH
with

operated

Easily

ONE HAND.

Strongest and

to lH» WE -JfJkfrxtE

best

Automatic Wrench on
the market.

Made from

best steel

—

harddrop forgings
ended and tempered.

How

works:

it

Press

button as illustrated and
will slide to nut to be
gripped holding to that

jaw

—

point until released.

From your

dealer

or

mailed postpaid f or $1.

SMITH & HEMENWAY

CO., 108-110

Duane

St.,

New York City

Means the elimination

QUALITY INSURANCE
Shrewd manufacturers do
goods.

Careful purchasers buy

We

are the

and photometrical

80th

St.

medium

tests

of faults in

uct by

your Prod-

RIGID TESTS

not jeopardize their trade by shipping half-developed
subject to specifications and

for satisfactory dealings.

tests.

We make

all

manner

of electrical

and furnish you with exact and dependable data.

Electrical Testing Laboratories
and East End Ave.
NEW YORK, N.

For our Mutual Advantage mention Popular Electricity when writing
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Q5tationctizr

"detmlcss"

Don't Row, Sail or Paddle
summer— install a 2 H. P. Perfection Engine in
18-foot canoe, row boat or launch and enjoy
yourself.
Will take you anywhere— reliable — reversible — no cranking- starts on 1-4 turn of fly
wheel — clean, economical — handsome enameled

this

your

Glass

finish

Telephone Mouthpiece

baked on. Easy to install— simplest in conand operation

struction

FOR BARE ENGINEi
2Hp ^lO
$35
<S>m/ Complete Engine

Universal Attachment Fits Any Phone
Is a sanitary device made of clear crystal glass and

r

^

-

Complete Outfit

-

$45

positively greatest engine value known.
Our large volume makes possible these extraordinary low prices. Prompt shipment. Order at

rapidly replacing the rubber mouthpiece, which is
an ideal breeding place for all sorts of germs. Endorsed by prominent bacteriologists, health departments and telephone companies throughout the
country.
The glass part can be instantly removed for cleaning and as quickly readjusted.
It is less liable to breakage than the rubber mouth
piece, and positively gives better telephone transis

once. Enjoy your "Perfection" this summer.
TheCaille Perfection Motor Co., 131 5 2nd Ave, Detroit

CATALOG FREE

mission.

Trust Prices

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

stamps or

for 25c each in

Light

is

coin.

the greatest destroyer of germ

life.

Eclipsed

AGENTS WANTED— Write For
Special Terms.

Write for the Burlington Watch Co.'s
great hook of Anti-Trust Fact3 — and
now made direct on our finest
watch at the iden-

THE COMMERCIAL APPLIANCE CO.
Suite 819, 135

Adams

CHICAGO, ILL.

St.

tour offer

price the
wholesale jeweler must pay.

tical

-.ST'.
PRAWI-NG
aS
£

;-•'•--;

Taii 9 tit
"The
.

^
tuition

By

ACflE
-WAY-

DESIGNING

mechanical
ARCHITECTURAL

SHEET ME
""

'

PATTEI

:•

The Burlington

You can learn at home in spare time to be a commercial artist or draftsman.
We quickly fit you for
practical work. Our students earn money and hold
positions while studying.
Personal criticisms by Instructors trained in this country and Europe; and special instruction to develop your individual talent.
You submit
work as it is done. You pay as you go; no large advance
'payment required. We guarantee proficiency or return
Write for illustrated catalogs and say which you wish to learn:

Special Watch
the anti-trust
watch the consumer
can get this watch direct
while this offer lasts at our
the
smashing no-trust prices
world' s master-piece of watch manufacture at exactly the price that the
wholesale jeweler must pay.

—

—

Commercial Designing, Mechanical
Drawing, Architectural Drawing, or 8heet Metal Pattern

Illustrating, Cartooning,

Drafting.

If

you can attend our Resident School, say so. Estab. 1898.
of Drawing,
4917 S St., Kalamazoo, Michigan,

The Acme School

Watch Book-Anti-Trust Facts.

vSF

*.*

While we do

Sent FREE
explains

not say that
there is an
illegal watch
trust, this book

how prices have been boosted and "contracts

to hold up prices ii America on the same goods that
are sold cheap in England. This hook explains where the
dealer's profit comes in while selling the products of the
gigantic factories.
The free coupon will bring our anti-trust
Fill out and sign the coupon.
offer and one watch.

made

.

BURLINGTON WATCH COMPANY
Dept. 1407 Millard Station, Chicago

mv^

A*P
*0*
*°o**

...

.
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1

50,000 PeOple-

Attended the ELECTRICAL
at Chicago Last Year

SHOW
THIS

made up

throng was

development

of

people interested in the

of electricity; particularly

from the con-

sumer's standpoint.

The development
the great

of this

made

strides

the manufacture of

in

home,

accessories used in the

on the farm, has made

it

marvelous force together with
electrical

in the office, in the factory

vitally

and

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
It

this

is

in

Chicago next year.

the general opinion that

show have received

benefits

secured in any other way.
in the exploitation of their

demand made upon

who have

exhibited at

which they could never have
public has

become

interested

products to the extent that the

the manufacturer to supply the consumer

of electric current has

The

The

all

been greater than ever before.

location for exhibitors in the Coliseum

point in the success of their exhibit.
siderably ahead of time

By

is

a

vital

reserving space con-

you will be able to secure your desired

position in the hall.

Electrical

Trades Exposition

Monadnock Block

::

::

Company

CHICAGO, ILLINOIS
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Q USE CRYING
-

-

-

-

' ~

--..-->

——

-. -.-*

SPILLED MILK
Si^iL: ^,^_

„_^.

.„_ L.^

J

Accidents will happen. Crying won't help pick up the milk or mend the
broken jug; but a little forethought will insure you money to buy more.
Suppose you should drop with an elevator tomorrow, or fall from a street car,
and be picked up with a broken leg? Where would you get the money for the
doctor and the landlord and the grocer? Not out of your pay envelope, for you
wouldn't be earning any pay for a while.
IS THE TIME to insure yourself against possible accident. When the
accident has happened it will be too late. It is your duty to provide for your
family by working for them while you are able, by insuring yourself against an
accident that might disable you. Nothing will help you to get well so quick as
the thought that you have paid the bills in advance.
MAGAZINE, by special arrangement with the
The TECHNICAL
North American Accident Insurance Company, one of the oldest and best known
companies in the country, will give you a

NOW
—

WORLD

$1 ,000.1
fully paid for

one year,

"WORLD MAGAZINE

if

Accident Policy

you will send

in

FREE

your subscription

to the

TECHNICAL

before Oct. 25th, 1909. The subscription price is $1.50 a year.
The Magazine will insure you against dull days, the policy against dark
days; both together will make your life longer, happier, better worth living.
Write today for a sample policy giving all details; or, better yet, mail the
$1.50 today.
^

TECHNICAL WORLD MAGAZINE
CHICAGO, U.

Protect

S. A.

Your Tungsten Lamps with a

Tungsten Life-Saver
Prevents injurious Shocks from
Vibration

TUNGSTEN LIFE-SAVERS

Prolong the Life
Tungsten Lamps, and make it possible to use
Tungsten Lamps in Shops, Factories, etc.,
where there is vibration. Are easy to install
and requite no repairs.
of

FIT

ANY STANDARD FIXTURE
BULLETIN

Tungsten

No. 40

SHC/P Cluster

An

inexpensive cluster made of steel, with
plain black finish, equipped with an 18
inch steel, porcelain enameled shade and g|
Tungsten Life-Saver.
(
BULLETIN No. 42
\|

American Arc Lamp Company
Specialties Department

Manufacturers

Kalamazoo, Michigan
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Deaf Persons

book
convenient
can depend
—one that youwhen
that
be
stantly
you want
that
give

Can Now Hear

Dictionary

Electrical

pages,

popular little

indexed, with
definitions

ners in electricand at the

pleasure, barred from
active business. Any
dullness of hearing- is
a constant mortifica-

ity

sametimefurnish
a compact, au-

ready

thentic

tion.

But now this misery
^ unnecessary. Every
Ndeaf person can hear

reference

Is

as well as ever before
^by simply wearing: a
^pair of
!

of

over 4800 electrical terms and
phrases and 7
diapages
of
grams. Furnished in two bind-

needs of begin-

disadvan-

jmargm

This practical

volume is designed to meet the

tage, deprived of social

cloth

ings,

or

electrical

ers

workand experts.

limp leather,
and just fits the
vest pocket.

It

contains 224

for

PRICE —Postpaid to any address
limp Leather
Cloth

EAR DRUMS

wonderful little device that fits into the ears
without the slightest discomfort. Invisible when inserted—so tiny, so perfect, that you forget vou are
wearing them. And the effect is magical.
This marvelous invention was perfected by Mr. Geo.

Order now

Wilson, after years of suffering from hopeless
deafness. They enabled him to hear perfectly. And
this miracle has been repeated for 200 000 persons.

Edges

50c

—should
no one interested
be without

in electricity

25c

Binding

H

Gilt
Gilt

Embossed
it

Popular Electricity Pub. Co.

Send today for a book written by Mr. Wilson that
tells the whole story— gives hundreds of letters from
grateful users. This priceless book is FREE for vour
name on a postal. Just ask for Mr. Wilson's book.

Drum

in-

you

YOUHandy
SHOULD GET

The

Don't think you have to worry along: If you
can"t hear well. Every
deaf person Is at a

It will

of
on,
will
acees.ible
it,
will
jurt the information desired, in language

you
can understand

of Deafness.

WILSON
A

reliable electrical reference

size

Wonderful Invention Has
Delivered Thousands
from the Handicap

hopeless

YOU WANT

IF
A

Book Department

Chicago,

Monadnock Block

III.

come by return mail. Address Wilson Ear
Co., 442 Todd lildg., Louisville. Ky.
(2»

MARVELOUS CURES

IN INDIGESTION,

NERVOUS

PROSTRATION, INSOMNIA, LA GRIPPE, RHEUMATISM, GOUT, SCIATICA, and COMPLAINTS ARISING
FROM CONGESTION or SLUGGISH CIRCULATION.
The Motosphere

new

that changes electricity
concentrates them over
Scientific, yet simple
is
vital energy conthe vital organs.
it
centrated; the essence of nerve force that revitalizes the blood
Does not cost one
and e:".bles the system to throw off disease.
cent unless it absolutely cures.
Send tor booklet of testimonials and particulars.

back

a

is

to the original lines

of

invention
force and

—

The Motosphere Mfg.
31 East

27th

Co.
New York

Dept. E,

St.,

Taking the Motosphere Treatment

Hair Grows

SAVE ROOM

Price

$12.00

convenient and practical low-priced
TypewriterStandon the market. Hade

;t

When

pi-operly nourished.
Our
CAP used a few minutes
each day draws the blood to the hair
roots. The blood is nature's nourishment and when properly supplied.it
Sromotes hair growth, stops falling
air, and dandruff disappears.
Our
cap is used by Physicians, and men
who know it to be the Scientific

VACUUM

method

of

promoting "Hair Growth."

We send our Vacuum Cap on 60 days'

Write for our booklet on
"Hair and its Growth" testimonials,
and application blanks, sent sealed

City

of selected Oak, fine golden finish,
44 in. long, 24 in. wide ; Pedestal
high; 3 drawers and extension slide; Paper Cabinet with
Cabinet has
shelves 14x8xlH in
roll curtain front and copy holder.
Order from dealer if he has it or
will get it; otherwise from us. Do
not accept a substitute; no other
;

Q'ul'ty

Lodge furniture.

-

«

TypewriterStandis-'justasgood."
Only.

Ask for Catalog by Number

NO. 219— Office Desks, Chairs, Files.. Book Cases, etc.
NO. 419 — Mission Furn Rockers. Davenports, Couches.Settees.
STAFFOKD MFG. CO., 842 Adams St., Chicago, III.

Exce'ltnt

free trial.

The Modern Vacuum Cap Co.

SPXSSElZSgSSffE*- "HOW TO CONSTRUCT A
PRACTICAL WIRELESS TELEGRAF", ffiSS.^SS
complete.

480

Bide;., Chicagro.

in a plain

envelope

Barclay Block

free.

Denver. Colo.

copv of the

'"ode. suitable

for

CHICAGO WIRELESS SUPPLY

framing:.

CO..
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Special
Discounts on

Highest
grade diamonds, the
finest, pure white
gems; also jewelry,
cut glass, silver, etc.

RITE
r

On Credit
AU-Wool

and Overcoats,
Your Choice of
30 Fabrics, Made
in the Latest Styles

Prices

for special discount sheet

$12.95

and price list (together with the
complete Marshall catalog). The house
of Geo. E. Marshall is known for its first
quality goods and our special discounts on
rarest values may surprise you. Write now.

to

$27.50

Marshall's

Sent on Approval

"P' Grade"F"

irst

and

— diamonds

finest

are

grade.

HERE are shown three stones
of rare beauty, all "F" grade
solitaires— prices $76, $46 and
allow terms of $7.60.
$28.
$4.60 or $2.80 a month respectively. Or for all cash, 8%
off. Any diamond shipped prepaid on approval— not one
cent in advance, nothing to pay unless completely satisfied
fall examination.

We

AFTER

Catalog on Reg^t
& Special

Discount Sheet
Now be sure to get this
catalog and discount sheet

and our approval-shipment
offer BEFORE you buy a

diamond or

jewelry.

Write today.
Geo. E. Marshall,

Months

to

Pay

of

the rarest beauty
perfect in cut and color,
pure white; of dazzling
brilliancy. Not one jeweler in
ten ever carries in stock a diamond equal to the Marshall
"F" irst grade; and the jeweler's so-called first grade is
generally about equal to Marshall's second or even third

Price List

Six

grade

gems

Suits

J&4?&

The

cleverest clothes produced in

America are shown

our Fall Style Book. We want to send it to you free.
See how little good clothes costwhen bought direct from
the maker. See the styles on which our designers have
worked for the last six months.
We will send with the book thirty samples of cloth, the
latest patterns, every one an all-wool fabric.
We send
also a tape line, with simple instructions for measurement. We will guarantee to fit you perfectly in any style
made in any cloth. Make your own choice from our
in

enormous variety.
The suit or overcoat will be sent on approval. If not satisfactory, send it back. You are under no obligation.

We

payment.
in this book will be sold to you on creditsold at these amazing prices. You pay a little down and
a little each month— pay for the clothes as you wear them.
No extra price, no interest, no security.
Thus you can wear the cleverest clothes created. You
can buy them at prices which no dealer can begin to meet.
You can have a very wide choice. And you can pay as
your
Any garment

will return

first

convenient.
There are legions of the best-dressed men in the country
who are buying their clothes from us every season. They
get three suits for what you pay for two. They get the utmost in style, and all-wool cloth. And they pay as they
wear the clothes.
invite you to join them. Please send for this boo!
and see our remarkable offers. Just write a postal or lettei

We

Do

it

now.

THE CLEMENT CO.
428 Franklin

Mail

me

Street,

Chicago

your Style Book — free.

(INC.)

W. S. Hvcie, Jr., Pres
S. E.Marshall. V.-P

Name

A. S True. Sec'y
Suite 407,
103 State St.

Address

CHICAGO,
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WHY

REASONS

who

Everyone

follows the results in the

the leading Reliability
tests

Runs and road

has noted that the

Excelsior Auto-

Cycle
is

always

record
cibly

Excelsior SllDeriOritV
—
tures

of

clearly

and

excellence

why

shows
Write

r>

for catalog

1

•

MCS

the top.

tells

This

and

for-

the story of

atta ^ ned through correct design and the finest material and
workmanship. Our new catalog fully explains the many fea-

/^iA/ri
Makes Goodj

\

/"•

Excelsior Auto-Cycle

the

at

positively

49, which also shows a full line
Cycle Supplies and Clothing.
1

t*
Every Time
r*

of up-to-date

Motor-

EXCELSIOR SUPPLY COMPANY
Established 1876

233-237 Randolph

St.,

Chicago

Durability—Accuracy—Price

The

ideal meter for light loads. Fullyadapted to heaviest service. It will
pay you to investigate. Write for
details now.

dolumfata Mtttt
Indianapolis

Latest

Dept.

A

Company

and Best on "Wireless »
Hand

"Operators' Wireless Telegraph and Telephone

known

POPULAR ELECTRICITY)

to readers of
fascinating subject.
Up-to-date and
its use, with some practical work, any

(well

Indiana

Book", bv Victor H. Laughter
is the book of the year on this

most complete treatise yet published'. Through
one may master all the details of wireless operathe construction of experimental sets and other ap-

Gives detailed directions for
paratus.
Shows how to wind spark coils, with dimension of all size coils. Explains
fully the tuning of wireless stations, with points on construction of various instruments,
Includes naval station rules, with codes, abbreviations, etc. Several chapters are devoted to wireless telephony, covering the various systems in vogue, with instructions for
making a wireless telephone set. 180 pages 87 illustrations, including six full-page
half tones showing the installation of "Wireless" on U. S. War Ships and Ocean Liners.
Handsome cloth covers. Price postpaid Si. 00. FREE for two paid yearly sub-

tion.

—

—

—

POPULAR ELECTRICITY.
Popular Electricity Book Dept., Monadnock Block, Chicago,
scriptions to

For our Mutual Advantage mention Popular Electricity when writing

to Adverti>er<;.
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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 Products 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 U. S. Patent Office for
over five years resigned his position to take up the practice of patent law.

McGILL BUILDING

Address 12

Samuel G. McMeen

-

Kempster B. Miller

McMeen &

Miller

Patent Solicitors and Patent Experts

TRADE NARKS AND COPYRIGHTS

In connection with our telephone engineering practice we
a specialty of securing electrical patents for inventors,
and of giving expert advice in patent matters. We also have
facilities for marketing meritorious electrical inventions.

333 Grant

CHICAGO

D. C.

PATENTS
SECURED OR FEE RETURNED

make

1456 Monadnock Block

WASHINGTON.

-

Ave.

SAN FRANCISCO

Send model or sketch and description of your invention for
U. S. Patent Office Records.
Our Four Books mailed Free to any address. Send for these

}ree search of the

books; the finest publications ever issued for free distribution.

HOW TO

OBTAIN A PATENT

Illustrated 80 page Guide Book is an invaluable book
of reference for inventors and contains 100 mechanical movements illustrated and described.

Our

PATENTS

that

PROTECT

FORTUNES

3 books for inventors mailed on receipt of 6 cts. stamps.
nps. I
R. 8. & A. B. LACEY .Washington, D. C. Dept. 52 Eat. 1869

Our

Tells how to invent for profit
inventions.

,

IN

PATENTS

and

gives history of successful

WHAT TO INVENT

Contains a valuable list of inventions wanted and suggestions
Also information
concerning profitable fields of invention.
regarding prizes offered for inventions, among which is a

PRIZE OF ONE MILLION DOLLARS

HAVE YOU AN IDEA?
"Why

If so, write for

our Books:
Patents Pay," "What to Invent," "100

Mechanical Movements" and a Treatise on Perpetual
Motions 50 Illustrations. All mailed free.

—

F.

G.

DIETERICH

&l

CO.

JL

9

MT IX

%*%

*
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I

^

in a list of Sunday Newspapers with two million circulation
Sample Copy Free.
in the World's Progress.

regard to the

C. Billman, Patent

Lawyer

CLIENTS* INVENTIONS

FREE

legal protection of
the invention. Booklet telling why so many patents
are worthless as a protection sent free on request.

Obed

for others.

Contains fac-similes of unsolicited letters from our clients who
have built up profitable enterprises founded upon patents proAlso endorsements from prominent inventors,
cured by us.
manufacturers, Senators, Congressmen, Governors, etc.

Procured with special

and $10,000

PATENTS THAT PAY

WE ADVERTISE OUR

Paust Lawyers and Experts
603 OURAY BUILDING, WASHINGTON, D.C.

T^

offered for one invention

and

ELECTRICAL CASES A SPECIALTY
We

have secured many important

VICTOR

J.

(Formerly Evans, YYilkens

Main

Offices,

615 "F"

electrical patents.

EVANS &

Street, N.

&

CO.

Co.)

W., Washington, D.

C.

Cleveland, Ohio

When You

Arc in Doubt

about securing a good patent attorney or information about anything you desire to have
patented and wish for advice, refer to the Information Department of Popular Electricity
and we will, free of charge, put you in communication with parties who we know are
responsible and will be of value to you.
POPULAR ELECTRICITY PUBLISHING COMPANY, CHICAGO, ILL.
For our Mutual Advantage mention Popular Electricity when writing to Advertisers.

POPULAR ELECTRICITY
If

You Would Be Always Well

BATHE INTERNALLY
INTERNAL BATHS

are more essential to good health
than external.
Your colon gathers poisons whicli
come in contact with all the blood in your body as it
flows through, twice in 24 hours.
Flush out this waste
and your blood will be pure. The

A few

of the Physicians who use
and prescribe the J. B. L. Cascade.

Geo. H. Davis, M. D., Springneld,Mass.

W.

L. Scofield, M. D., Brooklyn, N.Y.
W. Gilliam, M. D., Baltimore, Md.
C. W. Stowe, M. D., Salina, Kansas.
S. P. Owens, M. D., Ardmore, Kansas.
D. B. Hand, M. D., Scranton, Pa.

J.

E.

B. L.

Cascade

the one Internal Bath which thousands have been using
for years with most effective and satisfactory results.
Their experiences and interesting facts about the Internal
Bath, its purpose, its operation and results, are contained
in a little book, "The What, The Why, The Way," which
is sent free on request.
It might be well to write for it
now while you think of it.
is

Tyrrell Hygienic Institute,

143k West 65th Street
New York

Ring Bells from Light Circuit
No more battery
j

TRA
MEFU
- NC
\
< MADE «L
§ VINDE)
^ELECTRIC CO
AURORA ILL ^

This small device

I

j

I

PATENT AP'D FOR

if

you use the Vindex Bell Transformer.

so constructed that it can be connected to any
volts alternating current and reduces the
electric light circuit of
current to the proper voltage for operating door bells, burglar alarms,
miniature lamps, small battery motors, and all low voltage electrical
is

no

'

'

troubles

apparatus.
Absolutely safe, and can be installed by anyone; never gets out of
order and lasts forever, always ready for use and consumes so little
current that a meter will not record it.
Write us today for prices and full particulars regarding this most
economical and wonderful device.
Agents wanted.

,

*

VINDEX ELECTRIC

CO.,

AURORA,

ILL.

LOrTIS SVJSTEM

J>s
DIAMON 5NCREDI1
WATCHES

YOU CAN EA8ILY OWN A DIAMOND OR WATCH,

some loved one. Bend for our beautiful descriptive
like it. pay one-fifth on delivery, balance In 8 equal
a good Investment nothing is safer than a Dlaincreases in value 10 to 20% annually. Write today for our
descriptive catalogue, containing 1,500 Illustrations, it Is free.

or present one as a

gift to
If

Whatever you select therefrom we send on approval.
you
&yj|Bjm^
H
monthly payments. Your credit good. Our prices the lowest. As
U^^KT^Tm
W catalog.

lUr
I 1^ Tll£ OM» RELIABLE ORIGINAL, DIAMONB
AND WATCH CREDIT HOUSE,
Jr ".."J'nZ
la

BBHQ5.4 CO. Dept.

L685 ya
•

to 98 8tate 8t-» Chlcujro,

PAY-SHORT HOURS
BIG
p^i^mmmmm LEARN m*^—^
JPlumbing, Electrical

Work,

Bricklaying^

arn $5 to $8 in an 8 hour day.
No previous
cpericnce is necessary. You can learn one of
se bis-pay trades atourschools in a short.,
1

<

A

i

ne and at small cost. Insures an easy life,
ndependence. Our schools are the

of

i

,

largest and best equipped of the
kind in America. Allinstruction by practical work.
^
Tools take place of books. Write today for Free Catalog.
Coyne National Trade Schools, 1722 N. Ashland Ave., Chicago

I

|

mond.

It

LIL-Branch Stores Pittsburg, Pa., and
j

St. Louis,

Wireless Experimenters Attention

Mo. Do
|

it

now.

Commercial tuning

coils for $3.50 and
$4.00. Sliders ballbearing type each 25 cents and rods 12
in. long for same.
30c highly nickel plated. Copper
pyrites and zincite for pericon detectors large pieces 50c
per set. Spools containing from 2000 to 4000 ohms G. F.
Electrolytic detector 60c
S. S. No. 38 at 10c per spool.
each, carbon cups for same 15c each. Walleston wire .00001
Parts for all instruments sold separate. Enper in. 25c.
close 2c stamp for our catalogue. Our railway and novelty
catalogue for 2c stamp.
The I. W. T. Wireless, 728p Broadway, Brooklyn, N. Y.

For our Mutual Advantage mention Popular Electricity when writing

to Advertisers.
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Fine Jewelry at Lowest Cost
mrwvm-m *w

§fab

IF

i»hip»l ui

t

ON CREDIT!

No. G7151 Solid
Gold Lion Head
Scarf Pin in Rose
gold finish, ruby
eyes and one perfectly cut diamond.

We have built

up a world wide business by selling Jewelry of Quality
money than others, on almost unlimited credit.
show here some specimen values from the vast assortment of
Jewelry which our beautiful catalog spreads out before you. Our offerings exceed in variety and richness the displays of big retail estabfor

less

We

lishments.
Our expert buyers search the world for all that
The latest creations the most remarkable values
Tewelrv.
at cut-prices—
8

Send

MONTHS' CREDIT!

for

is finest

in

—are yours

—

ON

Superb Jewelry
Catalog

mounting.

What We

See

Xo. G262}. Unusualclear white, perly
genuine
cut,
fectly
diamond, set in a solid
gold, round belcher

Save

You on

Price!

See the magnificent display of rings, diamonds, brooches, necklaces,
ear rings, bracelets, lockets, pin sets, emblems, charms, bags, belt buckles,
fobs, pendants and innumerable other articles in jewelry.
Examine at
your leisure this great storehouse of golden treasures gathered from all
the world! Every article is perfecdy pictured and accurately described,
down to the minutest detail. And, best of all, the price of each means
an actual saving to the purchaser of from one-third to one-half !

Quality of Jewelry GUARANTEED by
Millions of Capital
We have samples of the Jewelry we sell tested by the United
States Government Assay Office for the amount of pure virgin
Xo. G7733. Handsome

gold it contains.
hind it, gives you
standard claimed,

cuff pin set, solid gold,
perfectlo plain pattern.

Roman

Our guarantee of quality,
absolute protection.

with millions of dollars beIf goods are not up to the

back comes your money!

8 Months

yellow finish.

We

to

Pay

Ask No Security

We extend credit freely for amounts of $5 and upwards. No
Just a plain open account— absolutely confidential.
for cash, as our prices are cut to the limit.
interest.

Wear

No. G6 S i6. Gold filled locket, beautiful flower design,
rose gold finish. Center of
flower is set with a fine
white stone.

the Jewelry 30

notes, no- security,

We

no

allow no discount

Days— Then Decide

You can order goods without risk, as we gladly allow 30 days to examine, compare
and wear the jewelry before you decide about keeping it. We even pay the express or
mailing charges. Thus it becomes a pleasure to buy on our liberal Credit Plan.
Write at once for the wonderful Jewelry Catalog.

No. G7347.
Colonial
design cuff link, solid
Roman yellow finish.
The star cut setting in center holds a
genuine rose diamond.
gold,

No. G2223
Clear white,
perfectly cut,

genuine dia-

mond,

set in

heavy, solid
gold mounting.

Watch

Lincoln

&

Jewelry Co., 3476 Mosprat

DO YOU LIKE TO DT?AW?
THAT'S ALL WE WAST TO KSOW
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. But if you are anxious to develop
your talent with a successful cartoonist, sd
you can make money, send a copy of this
picture, with 6c in stamps for portfolio o\
cartoons and sample lesson plate, and let
US
Thew!T.' EVANS SCHOOL OF CARTOONING
,

(10)

Chicago

St,,

Card Printing Pays Big Profits
$5.00 to $15.00 per
Day has been made
printing business

A little

Capital starts
in busine ss. No
experience or knowledge of printing nec-

and

you

calling cards, etc. Dru;

cigar and department
stores,

dows,

shop win-

essary.

and
good lo-

parks

fairs offer
cations.

Free Cat-

alog'.

325 Klngmoore Bldg., Cleveland, Ohio

WIRELESS

EXPERIMENTERS
Copper Pyrites 20c per

ATTENTION

Silicon 40c per oz.
Carborundum 10c per oz. .0001 Wollaston Wire £oc per inch,
$2.00 per foot. Ball bearing sliders and wds. 20c each. Also a
condensers and
full line of spark gaps, tuning coils, helixes,
Don't buy any goods until you get my latest
induction coils.

Zincite 30c per oz.

prices.

I.

48

GARDEN

ST.

oz.

WOLFF NEW YORK

Our easy payment plan offers honest, energetic men an opportunity to
secure our complete card printing outfit, including Automatic Press, size
12x12x21 inches, self-feeding and inking, print g 120 cards per minute,
14 full fonts standard type, 10 drawer type cabinet, 10,000 cards assorted
sizes, all tools, etc. Printed cards sell at 50c per hundred anywhere; cost
only 5c. Complete working instructions with each outfit. FREE Catalog.
i

PRESS CO.
AUTOMATIC PRINTING
183 Dearborn St., CHICAGO

Originators and Manufacturers.

Reference: Hamilton National Bank, Capital $500,000.00.

For our Mutual Advantage mention Popular Electricity when writing:

to Advertisers,
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VITAL POWER
You

get the enjoyment out of Life
that nature intended you should
have, if health prevails.

The Swedish

Electric

Vibrator
Yvill

ard;

you

cultivate your system

up

to the top notch stand-

CURE nearly every ailment; it will give
VITAL POWER; will throb and thrill you
it

will

'it

into a tireless

human engine

with

TWICE AS CLEARLY and DO
When you come

POWER

to think

twice as

MTCH.

from a hard day's work, it will
and REVITALIZE you from
head to foot; it will cause your blood to go LEAPING and BOUNDING through your veins and
in

SOOTHE, REST

Swedish Electric Vibrator
No. 5
Operates on any

electric light current,

arteries;

anywhere, direct

or alternating.

TRUE

The

only massage Vibrator that gives the
Swedish rotary movement, fast, medium or slow. Noiseless in its operation, mechanically perfect and with ordinarv care will last a lifetime.

cause the flow of nerve fluids to saturate

the innermost nerve.

You can actually

feel disease

and weakness being driven from you and
LIFE and power being generated.

The

NEW

50,000 penetrating, revitalizing strokes per

minute convey to the flesh a very peculiar vibration,
unlike any sensation you ever realized. It SETS
LOOSE in the blood and lymphatic vessels all stray

$25.22

and impure matter that CLOG UP the capillaries. These impurities are poisoning and weaking your system and need only to
be RATTLED LOOSE, combined with blood so that it can
and will be TAKEN OUT OF THE BODY through the
excretory organs.

and diagrams
and TELL
OUR VIBRATOR will cure any ailment, correct any
physical condition. We will send it to you FREE. Our Great
Expert will write you a special letter of advice on ANY male or
female disorder, disease, or condition, FREE of charge, if vou
It takes

and

a

bio-,

instructions in

illustrated book, with charts

PLAIN ENGLISH

to

SHOW

HOW

will write us a history of

Don't neglect

YOUR

or

YOUR FRIEND'S

case.

to write us today.

Our

Vibrator runs with batteries or any electric light curworks in the farm home as well as where they have electric
lights, comes in an elegant, portable case, including six cells of Swedish^ Electric Vibrator
powerful electric batteries, and all the different applicators.
No. 2
Operated by its own powerful dry batFull and complete instructions accompany each outfit.
So
tenes, equally as effective as the No.
mi
e
pi i_?
u
l
i_
x
simple, a child can sately operate it. Electric shock absolutely
5, but for the use of those not having
access to the electric light current.
impossible.
Write now for the big, FREE book. We pay all
express charges on Vibrators.
rent;

.

i

i

•.

i

i

$15.22

Swedish Electric Vibrator Company
611-621 Farragut Avenue
For our Mutual Advantage mention Popular Electricity when writing,

CHICAGO,
to .Advertisers.

ILL.

POPULAR ELECTRICITY

Salaries liaised

Every

Month

•

Just to prove that we can raise your salary.
And if one thing more than another proves the ability of the International Correspondence Schools, of Scranton, to raise the salaries of poorly paid but ambitious men and women
it is the monthly average of 300 letters voluntarily written by students telling of salaries
In one year I. C. S. trained men qualiraised and positions bettered by I. C. S. Training.
These results mean
fied for increased earnings amounting to over twenty million dollars!
something. They prove that I. C. S. training is the most powerful force for promotion
in the world.
I. C. S. Training will help you if you have the
will power to start
if you are not counted in the
International Correspondence Schools
ranks of the "put it offs." Mark and mail the couBox 1102, Scranton, Pa.
pon.
If you have the least spark of ambition in you,
Please explain, without further obligation on my
you certainly do not wish to stay at the same old
part, how
can qualify for employment or advancement in the position before which have marked X.
wages all your life. Some time you will wish to
secure a better position and if you do you should at
Bookkeeper
Telephone Eng.
Elec. -Light. Supt.
Stenographer
least investigate the plan for promotion that has been
Mechanical Eng.
Ad Writer
Plumb, and Steam
more successful than any other the world has ever seen.
Show-Card Writer
Window Trimmer
Fitter
It puts you under no obligation to use the coupon;
Stationary Eng.
Commercial Law
Civil
Engineer
Illustrator
it merely gives our experts a chance to explain our
Building Con.
Civil Service
Architect'l
Drafts.
Chemist
Courses and our system, and tell you how they can be
Textile-Mill Supt.
Architect
Electrician
Structural Eng.
adapted to your personal needs and income. You do
Banking
Electrical Engineer
Mining Engineer
Mechanical Drafts.
not have to lose time from your present work, leave
home, or buy books. Only a small part of your spare
Name
time is required to secure an I. C. S. Training. Decide
now to secure a raise in salary; then mark and mail
St. and No.
the coupon send it now.

—

I

I

—

City

For our Mutual Advantage mention Popular Electricity when writing

State

to Advertiser*.
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XEN THOUSAND TELEGRAPHERS WANTED
by

railroads,

commercial companies and Wireless Companies.

Only schools

America teaching

in

WIRELESS TELEGRAPHY

We operate

fifteen Wireless Stations.

Main Line

Supervised by R. R. Officials.

R. R. Wires in each of our Institutes.
Write for prospectus.

NATIONAL TELEGRAPH INSTITUTE
MEMPHIS, TENN.

PHILADELPHIA, PA.

CINCINNATI, OHIO

3jOOOto*10.000™

DAVENPORT, IOWA

,

of the oldest and largest co-operative real estate and brokerage company in America. Representatives are making $3,000
to $10,000 a year without any investmentof capital. Excellent
opportunities open to YOU. By our system you can begin
making money in a few weeks without i nterf ering with your
present occupation. Our co-operative department wil 1 give you
more choice, salable property to handle than any other instiA Thorough Commercial Law Course
tution in the world.
FREE to Each Representative. Write for 62-page book, free.
THE CROSS COMPANY,
3113 Reaper Block, Chicago

L.

1451 Schofield

Bidg., Cleveland, O.

PIGNOLET
St.,
New York

M.

78Cortlandt

COPY THIS SKETCH

THE LANDON SCHOOL ^ESTS

GET ACQUAINTED

with our new course in practical electricity. Issued
in three parts, the three books "COMPLETE CON-

DENSED ELECTRICITY,"

fully illustrated,

in-

cluded.

For $4. 00 we will send you Part 1 complete with book. We do this
to introduce our system which speaks for itself. We know that when
you "get acquainted" you will want the full course, price $12.00.
Send a postal anyway and learn more about our proposition.
,

BARNES MANUFACTURING

CO.
Susquehanna, Penna.

16 Belmont Street

References: First National Bank; City National Bank.

-MOTOR One)
DYNAMO
$3.85
(A Dynamo and Motor

GOVERNMENT POSITIONS

in

As a dynamo, it will develop 40 C. P. easily operate indaction coils; charge storage batteries;
decompose water; electroplate, etc. As a motor
will operate sewing machine, jewelers' lathe,
emery woeel. circular t aw, advertising devices,
and other useful appliances.
Send stamp for our 909 catalogs Nos. 9 and
10 of new things electrical.

A Civil Service Manual by Ewart, Field and
Morrison prepares for the examinations.
Adopted by over 500 Business Colleges, Y. M.
C. A.'s, and Public Evening Schools.
Three volumes with maps, §2.50 postpaid

ARROW ELECTRICTCO.

THE HOME CORRESPONDENCE SCHOOL

1

1346 Van Buren

Chicago,

St,

250 page Home Study catalog free.

Mr. Field

The

Electro-Lytic Detector is the most sensitive responder invented. We can prove this statement by referring to Electrical Magazines and Text Books.

Commercial and Government stations 200 miles
away can be heard very distinctly when our
detector is connected with a few other instru*
ments costing a mere trifle.
Send 2c stamp for our catalogue.

TELEGRAPHY
The Omnigraph Automatic

?

c

5

Styles,

At ray

Practical School

methods. Teachers are practical experts. Living expenses earned. Easy payments. Positions always open
I will help you. Correspondence course if desired,
Morse or Wireless. Catalog Free. GEO. H. DODGE,
Dodge's Institute.
21st 8t., Valparaiso. Ind.
'

—

MFG. CO.
H.

are fully guaranteed—
not satisfactory.
one and one-quarter
inch spark, $5.00, is equal to, if not better than, any
other coil at the price, but the two inch ceil, $7.75, far surpasses
anything now offered in this line at anywheres near the price.
These coils are not overrated as to spark length as many other
The spark is fat and is most efficient for Wireless
coils are.
work. We will gladly ship C.O.D. if desired. Send today for
circulars describing these and many other Wireless instruments,
if

both amateur and professional.
INTERNATIONAL WIRELESS

Cortlandt St.,

New lark

FOOT AND ELECTRICAL DRIVEN
Power and Turret Lathes,
Planers, Sharpners, and
Drill Presses.
for our Complete Catalog.

Write today

Shepard Lathe
B. 131

W. 2nd

Co.

St., Cincinnati,

WIRELESS TELEGRAPHY

OUR WIRELESS, COILS The

Circular

up.

OMNIGRAPH
39

Only school graduating full-fledged operators. Established 1874. Housed in its own large, modern building. Equipped with R.R. train wire. Endorsed by
Railroad and Western Union officials. Exclusive

$2

Sends

free.

fi>

New York City

Learn Telegraphy

Trasmitter com-

bined with standard key and sounder.
you telegraph messages at any speed.

ETHERIC ELECTRIC CO.
71 Barclay Street

Write to-day.

Dept. 129, Springfield, Mass.

111.

WIRELESS

money back

S. C.

Measures high and low volts,
amperes and resistances. It's
accurate, compact, inexpensive.
Send for complete catalog
No, 14 of portable and switchboard voltmeters and ammeters.

We teach you by mail every branch of the Real Estate, General
Brokerage, and Insurance Business, and appoint you

and let me see what you can do with it. You can
earn $20.00 to $125.00 or more, per week as illustrator or cartoonist for newspapers or magazines.
My practical system of personal individual lessons by mail will develop your talent. Fifteen
years successful work for newspapers and
magazines qualifies me to teach you.
Send me your sketch of President Taft with 6c
in stamps and I will send you a test lesson plate,
also collection of drawings showing possibilities
for you.

COLUMBIA.

Volt-Ammeter

4-in-l

^—\ IN THE REAL ESTATE BUSINESS
SPECIAL REPRESENTATIVE

PORTLAND, ORE.

Ohio

ELECTRIC MOTORS

ROTH
___
ROTH

POLISHING LATHES
FORGE BLOWERS
SPECIAL MACHINERY

BROS.

&

419 W. Adams St
Chicago,

III.

CO., Dept. E., LIMA, OHIO

For our Mutual Advantage mention Popular Electricity when writing

to Advertisers,
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THE RADIO TELEPHONE HOLDER
IS
in the

INDISPENSABLE
Home or in -the Office

—

either in the office or the home. It
is a positive boon to every one who has a telephone
adaptable to any make of telephone and can be fastened to roll or flat topped desk
to table
It keeps the desk or table clear, the telephone up, out of the way.
wall or floor.
Its flexible
construction permits the telephone to be used from any
sitting or standing
angle and any position
anywhere
Xfwi
The slightest touch will move
within a radius of four feet.
it up, down, sideways or in a complete circle.

The Radio
is

—

J
iFU*

The Radio is simple and strong and remarkably handsome.
Anyone can install it in five minutes without disturbing
either the telephone cords or the wiring. The suspension

—

insuring ease of motion.
is ball-bearing
All parts
are malleable and non-breakable. It is beautifully finished
in fine enamel and oxidized copper.

joint

How

-n

the Radio

The telephone can b

Works

never in the way,
but always ready for inuse sitting or
standing.

e
in a standing- position by a person of any
height.

It is

used

«-

_

—

stant

permits you to adjust

It permits a child to use
the telephone with per-

the telephone

fect ease.

position.

Sitting or standing,

It

It
in

the position

£ rice

»

$3.50

permits telephoning
a recumbant position

from any angle.

—

In the dining room permits telephoning at the
Not in use is up
out of the way.
table.

your

Your caller on the

you

can adjust the telephone
to exactly
desired.

to

opposite side of desk can
telephone without either
of you getting up.
It permits one telephone
to serve three or more
people perfectly.

The telephone
tilted at

leased

it

"can

be

any angle. Reresumes its nor-

mal — vertical

^

position.

Sent on Ten Days Trial
The

Radio Telephone Holder is $3.50— but a small part
Send us the price today and we will send you the
biggest convenience ever offered to telephone users. Try it ten
days— and if not more than pleased— tell us so and we will give
you your money back.
price of the
of its real worth.

Swedish -American
Branch

115

W.

Sixth Street

Kansas City

Telephone Company
Lon? Distance,

Rural Party Line, Hotel, Portable and Inter-communiSwitchboards and Complete Systems.
Electrical Supplies of
Buy from manufacturers direct and save two or three profits.

Local,

cating Telephones,
every description.

For our Mutual Advantage mention Popular Electricity when writing

5235-5237
Ravcnswood Park

Chicago

to Advertiser*

POPULAR ELECTRICITY

*
.

A FAILURE AT
^

Out

of a job at fifty

—

is

FIFTY

the fate of the untrained man.

Business requires

not only natural ability but special training.

THE TRAINED MAN CAN DEFY OLD AGE
^ The

American School

of

Correspondence can

fit

you

well paid positions in
Training only can com-

for congenial,

your early years, and make your services valuable in your old age.
pensate for the energy of youth.

For thirteen years the School's Engineering Courses have set the standard for thoroughand practicalness in correspondence instruction. The School has trained thousands of
men for the technical professions, or has advanced them to higher positions. Today these
courses represent the highest development of correspondence teaching.

{J

ness

The Courses in Commerce,
Accountancy and Business

FREE INFORMATION COUPON
American School of Correspondence:
Please send me your Bulletin and advise me how
can qualify for the position marked X

...Book-keeper
...Stenographer
. . .Accountant
.. .Cost Accountant
.

.

. .

Architect
Civil

.Business Manager
.Commercial Law

Administration
set the

same high standard

in

the commercial world.

prepare for the best paid business positions

pared by practical business

;

They

they are pre-

men who have "made good" by

Engineer

Electrical Engineer

Mechanical Engineer

.Systematizer

...Certified Public Acc'nt
. . .Auditor
. .

Draftsman

1

Sanitary Engineer
Steam Engineer
Fire Ins. Engineer
College Preparatory

practising

what they preach

needs of both the young
the older
<J

man who

Get your

they are planned to meet the
is

just starting

in,

and

has almost "arrived."

training

energy for study.

;

man who

now, while you have the time and

Mail the coupon today.

NAME

American School of Correspondence

ADDRESS

Chicago, U. S. A.

OCCUPATION
Popular Electricity, 10-'09

For our Mutual Advantage mention Popular Electricity

when

writing to Advertisers.

1

$800

^Buys the Material Needed to Build This Home!

[
I

Price Includes Blue Prints; Architect's
Specifications; Full Details; Working

I

Plans and Itemized List of Material.

1

OUR HOUSE DESIGN

No. 131

a handsome Colonial residence of eight
rooms, bath, pantry and numerous closets. It is
28 feet square, not including porches; full two
stories high, and provided with every modern
labor-saving convenience. Every detail Las
been carefully worked out, so that the finished
product shows a happy blending of the useful
with the ornamental. If you intend to build it
will pay you to investigate our offer. This
hourie will please you. You will enloy it while

Here

is

you use it, and when you are through wife
you can easily sell it at a good profit.

We

it

Save You Big Money on Lumber and Building Material!
Co.
concern
world

The Chicago House Wrecking

is the largest
In the
devoted to the sale of Lumber, Plumbing, Heating Apparatus
and Building Material direct to the consumer. No one else can make you an offer like the one shown above. We propose to
furnish
you everything needed for the construction of this building except Plumbing, Heating and Masonry material.
Write for exact details
of what we furnish. It will be in accordance with our specifications, which are so clear that there will be no possible
misunderstanding.

How We

We

Operate:

Receivers' Sales and Manufacoutright sawmills and lumber yards.
Usually when you purchase your building material for the complete
home shown above, elsewhere, it will cost you from 50 to 60 per cent
more than we ask for it. By our "direct to you" methods we
can prove this to you.
eliminate several middlemen's profits.

purchase at Sheriffs' Sales,

turers' Sales, besides

owning

We

What our Stock Consists

We

We

High Grade Bathroom Outfits!
new and

as

good as anyone sells.
have everything
needed in Plumbing

We

Our

Material.

prices

mean a saving to you of
30 to 60 per cent.
We
can easily prove it if
youwill give usa chance.
Here is an illustration
of a bathroom outfit we
are selling at $37,50.
Your
plumber would
Bathr
$37.50
ask you about $60.00 for
this same outfit. This is a positive fact. It's only one of ten
other complete outfits that we are offering at prices ranging

from $25.00 to $100.00. Our catalog describes them in detail. You
need the book if you want to keep posted on up-to-date business
methods. Get our prices on Pipe and Fittings. Write us today

Send Us This Coupon
Chicago House Wrecking Co,:
I

saw

I

am

this ad.

Name
TownCo.

in Popular Electricity

interested in

We

Our Guarantee

Material for a building of any sort. Lumber, Sash, Doors, Millwork, Structural iron.
Fittings,
Steel
and
Prepared
Valves
and
Roofing.
Pipe,
also
have Machinery, Hardware, Furniture, Household Goods, Office
Fixtures, Wire Fencing— in fact, anything required to build or
equip. Everything for the Home, the Office, the Factory or the
Send us your carpenter's or contractor's bill for our low
Field.
will prove our ability to save you money.
estimate.
WRITE
US TODAY, piving a complete list of everything you need.

Strictly

Free Book of Plans

of

We have everything needed in Building

>

We

publish a handsome, illustrated book containing designsof
Cottages, Bungalows, Barns, Houses, etc.
can furnish the
material complete for any of these designs. This book is mailed
free to those who correctly fill in the coupon below.
Even if you
have no immediate intention of building, we advise that youobtain
a copy of our FREE BOOK OF PLANS,
it's a valuable book.

This

!

company

has
capital
a
stock and surplus of over
guarantee absolute satisfaction in every detail.
If you buy any material from us not as represented, we will take
it
back at our freight expense and return your money.
recognize the virtue of a satisfied customer.
will in every instance
'"Make Good." Thousands of satisfied customers prove this.
refer you to any bank or banker anywhere.
Look us up in the
Mercantile Agencits, Ask any Express Company. Write to the
publisher of this publication. Our responsibility is unquestioned.
$1,000,000.00.

We

We

We

We

Hot Water Heating Plants!
We furnish new complete hot water heating
outfits at half the usual prices. Our proposition includes all necessary plans, specifications, blue printsand detailed instructions;
so that any ordinary mechanic handy with
the use of tools can easily install it.
You can't go wrong when you deal
with us. We stand back of every

You send us today a
sketch of your building and wo
will make you a proposition tc
furnish you a complete steam or
hot water heating outfit.
We also have hot air furnaces.
Our booklet on heating plants
tells every feature of the heating question.
We can quote radiators & heaters separately.
Whether you buy from us or not it is a valuable book'f or you to own. Write us today.
sale.

Water Supply Outfits

Free Publications
the coupon to the left and we will
send you such literature as best suits your
needs. We publish a 500 page mammoth
catalog fully illustrated, giving our business
history and showing all the vast lines of
merchandise that we have for sale. We buy
our goods at Sheriffs', Receivers' and M-~uficturers' Sales.
Ask for Catalog Ko. 891

Modern Air Pressure Water Supply Systems at prices ranging from S4S.00 to S200.00.
They are strictly new, first-class and complete in every detail. It makes no difference whether you live in the country, you

Our Book on Plumbing and Heating Api'^/a-

charge. All material fully guaranteed.
We also have a complete stock of Pipe,
Valves and Fittings at 10 to 60 per cent,
saving. Gasoline Engines at low price& .

Fill in

tus contains 150 pages of useful inf omation.
free "Book of Plans" is described
elsewhere in this advertisement.

Our

can enjoy every city comfort at little exWhy not investigate this? We are
ready to furnish you with all facts free of

pense.

Chicago House Wrecking Co.,

35th

& Iron Sts.,

Chicago/

—

Clothes Receive Gentler Handling in the

Thor-Electric
Any
Than

Other Washer Made.

in

WHY?
clothes are put in a wooden drum,
water heated in, and by the washer.
This drum revolves a number of times in
one direction, then reverses automatically,

The

in

and continues

The

this process until

clothes in the

drum

stopped.

are carried on a

—then dropped and the opera-

cleat or shelf
tion repeats.

All this time the hot suds are pouring
They cannot be
through every mesh.
pounded,
stretched,
rubbed, squeezed,
pulled or abraided in the slightest decree.
The action is simply the gentle one of lift
and drop— lift and drop, while the hot
suds pour through and through the clothes,
until every particle of dirt is loosened. There
are no paddles to stretch or strain them
nothing that can possibly wear the clothes

As the clothes are constantly
any way.
changing their position they cannot become packed in a wad.

in

This

is

an exclusive feature

of the Thor-Electric.

ROD

By attaching the UNIVERSAL
(sold only with the Thor) the Thor-Electric can
be made to perform by electricity countless daily household tasks now done by your wife,
housemaid, washwoman, butler or man-of-all-work. Such as:
Washing the Clothes
Churning the Butter
Wringing the Clothes
Turning the Grindstone
Working the Ironing Machine
Freezing the Ice Cream
Working the Food Chopper
and Doing Scores of
Sharpening Knives
Other Household Duties
Write

Sent on 30 Days' Free Trial
Way Wash Day," showing

us for free illustrated book, "Easy
capacities.
Ask for our

new easy payment

HURLEY MACHINE
108

S. Clinton St.

CHICAGO

71

First St.

SAN FRANCISCO, CAL.

all styles, sizes

and

plan.

CO.
2608

Flatiron Bldg.

NEW YORK

