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Join This Colony
where Real Farmers have
IN FLORIDA chosen and are Settlingthe

Jand and where agricul-

tural experts show you
what to grow, when to plant and how to cultivate and ship.

Tlmt\ -seven thrifty men from Scott County. Towa. who have
been farmers all their lives, looked over the entire State of Florida and finally decided to
buy outright a picce of land on the Seaboard .Air Line Railway, at Otler Creele, 40 miles
south of Gainesville, 22 miles north of Cedar Keyes, ‘They demonstrated first that this land
was good for orchards and truck-growing and thac live stock and poultry would thrive.

These practical farmers also found in the United States Census
Reports for 1907 that Levy County, in which this land is located, grew

TOMATOES, producing a net average of
$500 per acre; CUCUMBERS, $260 per acre;
SWEET POTATOES, $75 an acre; IRISH
POTATOES, $100 per acre.

0 A home and a
FlOl’lda NeedS YO“ I (iet Tl:?s busmess in FLORIDA
nteresting
The Eyes of the World are
on Florida g(_)OR Fr]e(:'\
. us great {—
So many thousands are buying land u‘l11:,:[(0,(:“([(:”1(;“31'_
that but little will be left in two vears, ness in Florida’™ will
except at big prices.  Some land that sold s ol S SR
at $7 an acre in Florida 10 years ago {m-m‘util(n‘lt coupon hg;
commands $300 to $1.000 per acre today. I%“(]{,‘{:‘h{ Ifé:l'”i!’f ;I;Illil
‘ithout any al
NOW 1S THE TIME TO BUY I Iy s
.. Reali hat tl Is of the citi - y tl
N ea lﬁll]o’ tha 1I0USands or men lll 1€ Clt1es are |()llll]l£D 1€

\,
s back- t() the-farm movement and cannot afford to go to Florida

. immediately we are giving the following liberal terms:
LENNON . .
roroa -~ A Year’s Time to Examine Your Farm

w::—,pgg- “\_ MONEY REFUNDED WITH 6% INTEREST if everystatementis not
301 Colonial Bldg., . Proven and Easy Terms:—$1 an Acre down and
Chicago, IlI., . $1 an Acre per month — WE TAKE ALL TIIE RISK
Upon receipt of THIS ™

COUPON you are to send \\ SEND FOR THE BOOK TODAY

me, without cost or any obli- <

gafion whatever, your free book \\ Lennon

and other literafure and maps tell-

ing about your Lennon Florida farms. » Florl da lmprovement
Name ........ooooiviiiiiaiiiaain., \\ Company

\\ 301 COLONIAL BLDG., CHICAGO, ILL.

(No letter necessary with this coupon) N
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HE P.S.& W. No. 30

“Star Rivet”’ Box-Joint Plier always
makes a neat, clean cut, because the
jaws cannot work loose, and the cutting

edges meet accurately as long as the
klier is used.

Tte MARK of the MAKER

is branded on every item in our large line of Guaranteed
Box-Joint Pliers. It assures you of the best known
type of plier construction backed by over go years
of manufacturing experience, ability and progress.

. It stands for a special high-grade steel, careful
milling and finishing, thorough inspection and testing
of every part and every finished tool.

We also make a full line of Lap-
Joint Pliers and Splicing Clamps
as well as

Four Large Lines of
Guaranteed Hand Tools

for electricians, machinists, tinsmiths
and carpenters. These tools are sold
by practically all dealers in the United
States and Canada, or can be ordered
by them from any hardware jobber.
Insiston The MARK of the MAKER 4
and accept no substitute. !

 BPS.aW.

MECHANICS
HANDY LIST

VRS

The Peck, Stow & Wilcox Co.

of the Largest Line of Mechanics’
MFRS' Hand Tools Offered by Any Maker

Address Correspondence to 30 Murray St.,
New York City
Established 1819 Five Large Factories

The MARK of the HKAKER
© THE PECK STOWZWILCOXCO. g
o " MANUFACTURERS 5

A Handy Book \
for Your Tool Kit \

Our 165-page ‘‘Me-
chanics’ Handy List,”
shown above, contains
35 pages of valuable
shop information, and
a catalog of over zoo
tools.  Sent free at
your request.

For our Mutual Advantage mention Popular Electricity when writing to Advertisors,
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LEARN TO RUN-RI
AUTOMOBILE

YOU CANgzmm
it’s Easy
WITH DYKE'S NEW SYSTEM

| Will Teach Yoo Right in Yeur 8wa Home, dur-
tug spare time and quicker and more
thorough than you rould learn in years
arouud a car—Becauise: 13 addition to
l Dyke's New Revised Home Study

Course of 29 complets instiuctions (or
12 Books) and 120 Charts, we iclude
absolutely free several

Working Models

of parts of the Automubile {see Illustra-
tions) for you to actually see the prigeiple,
constructiop ang practibe valve setting—
B timing ignition—setling Lhe magneto, ete
Barmey Oldfield says —"'A person surely cap
learn with your system "'
1 @*hers Can Leam, You Can—We ol gend
you testimonsals from huncreds.
Ten Dollars Covers All—Others charge $20
to $80—and not near so comp c—We
send on approval—evervih,® goes at
one ime—Diploma when you fnish

FREE- 24 Page Baok—"How 1o
o Qet ints the Awto Business'
Don’t Miss. ItI Wrlie Today !

OYKE'S COR'SP. SCHOOL MOTORINE,
Boxg  —3847 Washi

oaric oo

Osteopathy

Our Valuable 100 Page
Book on Drugless Healing /

[ FREE

This free book explnins the
Theory und Practice of the
latest and best wethod of
Drugless Healing and sliows
8 correct way to master di-
sease without the use of inju-
rious or habit-forming ¢iugs.

We sead you this intercst- >
ing hovk absolutely free to tell you all ahout Mec
Recognized System of Drugless Healing which pays

/

Simpler and more comprehensive than Osteopathy.
sicians. A fascinating study. easy to learn,
home by mail or in class and guarantee success—an ordinary educati
aud our eourse of instruction fits you for a professional life
diplomas to graduates  Work absorbingly nteresting,

han(rThernD—the

$3,000 to $5,000 Yearly

In a few months by our system you can hegin practicing Mechano-Ther-
apy—an eclevating and highly paid profession for men and women
Eudorsed by phy-
We teach you in yourown

Authorized
Vast opportu-
nities for soeinl and fnancial betterment Special terms now  Write to-
day for our 100-page book on Osteopathy. 84-paze ill prospectus both free.

American Coflece of Mechano-Theravy. Dept.453. 120-122 Randoloh St - Chicazo.

on

ke pisdvar wasidiec. B

LEARN PIANO TUNING AT HOME by the aid of the TUNE-

A-TIIONE. A Profession that can be converted into money at any

time or place in the civilized world at an hour’s notice.
£5.00 to B15.00 per day. Valuable illustrated hook FREE.
NILES BRYANT SCIIOOL OF PIANO TUNING,7 7 Music lall, Battle Creek,

Earn

Write

Mich,

the point.

use.

Chapter |
I—Wiring.

: \PR'A(‘:‘TIQA : :
-ELECTRICITY..

. VUBLISKED. 6Y
CLEVELAND ARMA_TURE WORKS

A School Within Itself

I1I—Flectric Batteries, Electro Plating.

III—Magnetism.

IV—The Magnetic Circuit.)
V—2>\lagnetic Traction.
VI—DMagnetic Leakage.

TABLE OF SUBJECTS:
Chapter
AII—Armature Reaction.
X111—Sparking.
XV—DProper

Excitation.

There are XX chapters in all, XIX carrying you from the
fundamental principles of electricity on tiwough the various
branches to a point where the careful sludent comprehends
the complete designing, care and operation of a dynamo or motor, and 1 chapter on
electric automobiles, outlining their construction, care and operation, and all ahout
storage batterics and how to handle them, Llach subject is carefully written and to
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 elec-
trical word, term or phrase used in this hook, as well as hundreds of others in common
All required tables necessary in the study are in it.

XIV—\Winding of Dynamos and Motors
Method of connecting
Dynamos and Motors—Self

book. Butwe have no fear of its return,

VI1 —Energy in Electric Circuit.
VIII—Calculation of Size of Wire for
Magnetizing Coils.
IX—Calculation of EMF’s in Electric
Machines.
X—Counter EMF.
XI—Hysteresis and Eddy Currents.
A Dictionary of over 1500 Electrical Words,
which are in common use,

XVI—Diseases of Dynamosand Motors,
their symptoms and how to
Cure Them.
XVIT—Arc and Incandescent Lamps.
XVIII—DMeasuring Instruments.
X1X—Alternating Current,
XX—Automobiles.

Terms and Phrases, giving a brief meaning of afl

$2.00 PER COPY—FIFTH EDITION—24,000 COPIES SOLD

The offer we make of refunding money 11 book Is not satisfactory upon examination is AN UNUSUAL ONE in connection with the sale of a
Your decision will be whatthousands of others have been.
duplicated. We could print testimonials by the hundreds. Itisbestto order aud be your own judge ofits merits.

CLEVELAND ARMATUAE WORKS, 4730 St. Clair Ave., Cleveland, Ohio,

Money would not buyitifit could not be

Armatires and Fields Wound, Commutators Filled

AMERICA'S GREATEST REPAIR WORKS

Complete Course on Instruments and Meters—By Mail

Our Course covers the decign, theory,

construction, operation,

all makes and types of electric Instruments and Meters,

BIG DEMAND FOR COMPETENT METERMEN

A Course in our School will qualify you for a good po: ition where vou can demand a splendid sz_llary.
Our booklet, Instruments and Meters, exnl ining the entire Course, with valuable Information on Meter

Testing, FREE on request,

Write for it—TODAY'.
FORT WAYNE CORRESPONDENCE SCHOOI,,

calibration, care and maintenance of

FORT WAYNE, IND.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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sroaron’ (@ A Chance to Make $100.00
\-*~ _7

ey ooz | About Remembering
THE STUDENTS AT HAGAINE by BLBERT MUBBARD

T 5 o OR a long time I havebeen
and a chance to work on over . o o
worthof cash art assignments. The promising myself to write
magazine publishes and criticises up my good friend, Mr. Hem_y

students’ work, gives Jessons in . N
Cartooning, Dc'slsning, Illustrat- Dickson of Chlcago, and I
have not forgotten.

ing. Lettering and Chalk-talking.
Especlally valuableto correspond-
Mr. Dickson is teaching a Science
or System, which I believe is of more

ence art students, It standsfora
clean life, a clean‘art and a square
importance than the entire curric-

deal. 1f not satisfied your money

\ refunded. Address the editor, ulum of your modern college
‘ LI = = Dq?. IH' LK:I::H‘ZOO;?WII MR. DICKSON teaches memory.
g 17 : Good Memory is necessary to all
achievements.
ARITHMETIC MADE EASY 1 know a man who is a graduate
oo e for anyone with a set of Arlthmetic Help, of three colleges. ~ This man is
s In these books all examplesand prob- Amcri’:f.:‘g:{::g;igxomy neither bright, interesting nor learned.
lems in arithmetic, from the easiest to on Memory Training and He’s a dunce.
the hardest, are worked out and ex- Principal Dickson School of And the reason is that he CAN
plained so anyone can understand, For Memory. NOT REMEMBER. He cannot
the studentor businessman, Easy and memorize a date or a line of poetry. His mind isa sieve.
simple. 2volumes: 630pages; over 200 Education is only whal you remember.
illustrations and color plates; bound Every little while I mecta man who hasa memory,a TRAINED
in silk cloth, With these books MEMORY, and he is a joy to my soul.
you need no teacher.! Most complete The manager of a great corporation never misses a face. If he
everpublished. Price $3 a set,prepaid sees you once, the next time he will callyou by name. Hetold me
anywhere, To secure the same expla- how he did it. He studicd memory-training with Prof. Dickson.
tlons at any school would cost you not less than 20 times as He said a lot of nice things about Prof. Dickson, that I hesitate
much, and you will always have these for reference. Send for to write here lest my good friend Dickson object-
a set, If not pleased, return at our expense and get money This Dickson System of memory-training 1s verysimple. If you
back. Order today. $tandard Sales Co., 24 Fifih Ave., Chicago. want to enlarge your arm, you exercise it. The same with your

mind. Youmust put your brain through a few easy exercises to
discover its capacity. You will besurprised, how quickly it responds.

w t d M You do not know when you will be called upon to tell what
an e | en you know; and then a trained memory would help you.

To the man or woman whose memory plays tricks, I recom-

Brakemen, Firemen, Electric Motor- mend that you write to Prof. Dickson, and if his facts do not
men, Conductors, Train Porters convince you, you are not to be convinced.

Hundreds put to work. $65 to $150 per month. 500 Write today for FREE boolklet and facts. Address

more wanted. Experience unnec ssary. Appli-

cation blank and map of new lines free. Give PROF. HENRY DICKSON

aye and position wanted. |
l. RAILWAY C. ., No. 47, INqIANAPOLIS, IND.

Do You WanT To KNow

1001 curious (mostly untold) facts about Human Nature?
Read Dr. Foote's “Wonder’ book on the delicate subjects of Love,
Marriage. Parentage, Health, Disease, and Ireaks.
It is the fruit of so years’ experience of a successful author and
ractitioner.  Full of advice necessary to every man and woman.
thtains more vital facts than your doctor would give you for ten
dollars.  In 3 sections,—z40 pages and 40 l's.1 PIRICE 10c.
MURRAY HILL BOOK CO. 106 E. 28th Street, New York City
ST D TS RRIN  RAN PRI SRS T TSRS RN S DAY

TELEGRAPH TAUGHT

in the shortest possible time. The Omnigragh Automatic

ransmitter combined with standard key
and sounder. Sends you telegraph mes-
sages at any speed just as an expert opera-
$ tor would. Five styles, 82 up; circular free,

OMNIGRAPH MFG. CO.
39 I Cortland . Street New York

929 Auditorium Building _CHICAGO

12 ArtPanels50¢ ,

Besutiful Duo Tint Reproductions of 1
Famoos Paintings—Panel Size 7x10 l

These pictures are real gems—
the most exquislte portrayals of

“WOMAN BEAUTIFUL"

ever shown in one collection, We send a
full set of 12in a handsome Art Portfolio,
packed flat and safe delivery guaranteed,
together with 120 life-like miniature illus-
trations of other beautiful art pictures, for
only 50c coln, money orderor U. S. Stamps.
Send at once. Money back tf not satlsfled.

FLORENTINE ART COMPANY

Oept. F. 3, 2009 Pralrie Ave., Chicago, IIl.

FRE Orderat once and we willinclude
**FREE” a beautiful den picture
in colors,

= o R
3000 COPIES SOLD BEFORE OFF THE PRESS

| oo . o e
Practical Applied Electricity A'book written especially
B £ ; By DAVID PENN MORETON. B.S,,E.E. for home study for the prac- .
RACTICAL-APPLIED Associate Professor of Electrical Engineering at Armour tical man, in a plain, simple,

ELECTRICITY | Institute of Technology.

MOG RGN : Over 300 pages, 200 detailed line drawings, dia-
grams and descriptions. Bound in Black Seal
Flexible Leather. Front and Back stamped in
Gold. Round Corners. Red Edges. Just fits the
Pocket. If unable to secure a copy from your Book-
seller or Electrical Supply House, we will fill your
order, postpaid on receipt of price.

everyday language.  Every
illustration was especially
drawn to show the reader
just how and why—no other
book on the market just like
this one—new from cover to
cover—a school within itself.

ALIDINI03TY

=
>

I THE CHARLES C. THOMPSON CO.
545.549 WABASH AVE. Publishers CHICAGO

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

The great complaint in business life
to-day is that there are not enough big
men to fill the big positions. Opportunity
awaits the trained man—the expert.

The Commercial Course of the Inter-
national Correspondence Schools will
enable you to advance in your position.
You can glyalify while going right on
working. The training comes to you, in
your own home and spare time.

Whether you wish to qualify as an
expert bookkeeper, accountant, stenog-
rapher, correspondent, or to specialize in
banking or in business law, this is the
one thorough, practical way by which
you can do it. Thousands of well-paid
office men owe their success in life to
the personal help given by the l. C. S.
through this same Commercial Course.

Thewayis opento you. Thel.C.S. will
send you full particulars without placing
you under any obligation, if you will fill
in and mail the attached coupon now.

Get in the expert class and earn more.
Mail the coupon.

International
Correspondence Schools,
Box 1102, Scranton, Pa,

Please send, without obligation to me, complete
description of your Commercial Course.

A COMPLETE

Electrical Workers’ Library

By HENRY C. HORSTMANN and VICTOR H. TOUSLEY

Posgitively up-to-date and written
for the men who do the work

We defy any publisher in the world to produce a more practica
collection of books for the electrical worker than this se ics
Tne immense sale of these populai books since date of publi
cation has been greater than any electrical books ever sold to
working electricians.

The Reason?

They are practical and do
not canfuse the worker.
They also have the kigh-
est endorsement of the
International Brotherhood
of Electrical VWorkers.

To substantiate this
claim we ofler the sum
of One Hundred Dollars
to any publisher who will
produce a swern state-
ment showing a greater
saleof any similar hook or
books treating on
the subject mat-
ter that these do,
for the length of
time they have
been on Lhe mar-
ket.

Astoour repu-
tation for keep-
ing business
promises, we will
refer vou to any
bank or business
house in Chicago.

For the nesxt
ninety days we
are making a
special introduc-
tory offer of the
complete set of
four volumes,

neatly cased Send for

(regular price c:ITnlva
). oot let
Our special “'l""‘h
introduetory 2 ::uurllnl
price to elee- st of
trieal workers %5.00, contents

prepaid to any address u1] on
receipt of price. To all persons
ordering this set by return mail, we -
will present, free of charge, our Handy Electrical Dictionary
for the Vest Pocket, bound in red Russia Leather. gold edges,
i ndexed, 224 pages, illustrated.  1f the books ordered are not
found entirely satisfactory in every way, they may be returned
and your money will be cheerfully refunded. To electrical
workers already having any of the {)elow enumerated volumes,
we will supply single copies of any one or morc books at $1.50
each, postpaid to any address in the world.

Electrical Wiring and Construction Tables '23 85923,
Modern Electrical Construction o=,
Modern Wiring Diagrams and Descriptions 239 &0ems
Practical Armature and Magnet Winding 5322 %i%5rams

Each volume is substantially bound in full Persian Seal Grain
Morocco Leather, stamped on the outside covers in_genuine
gold leaf, round corners, red edges, pocket size, printed on
super-calendered book paper.

Address all Orders to the Publishers

Frederick J. Drake & Company
222-1325 Michigan CHICAGO, U.S. A.

Avenue

For our Mutual Advantage mention Popular Flectricity when writing to Advertisers.
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To Get You A Position!
Paying Good Wages'

Telegraphy |

Will You Come?

My graduates are
given immediate
employment by
Railroads, Tele-

graph and Wireless Companies, because my
school is recognized as the only one graduating
thoroughly practical operators. Demand exceeds
supply. If you want

Good Wages, Easy Work
and a Bright Future

write today. I offer you advantages unequaled anywhere

1. Oldest, Largest and_most Successful Telegraph
School in the World. 2. Expert Instructors. 3. Bgst
Equipment — (we occupy exclusively two large modern
buildings with R. R. train and Western Union wires and
complete wireless station installed.) 4. Low Rates. 5. Easy
Payments. 6. Living expenses earned while learning. Cor-
respondence courses if desired. New Course in Railway
Accounting makes my graduates proficient station agents.
May be taken alone if desired. Write me today for illus-
trated descriptive catalog and interesting testimonials.

GEO. M. DODGE, Pres.

DODGE INSTITUTE OF TELEGRAPHY, yabsiiie'wo.

If I Will Agree £

i Geo. M.
Dodge, Pres.

Dod;e's Institute of Telegraphy
Valparaiso, lod.

AAALESS = sutonsenisnsvarnirve snnaasvaevesasssaisssnvesss
Use this before you loose it.

‘“ HELP .

WANTED”

Railway Mail Clerks

Internal Revenue Employees
Custom House Examiners & Clerks

City Carriers— Postoffice Clerks

Over 15,000 poritions will be fllled
during 191t

$8002210$18002°aYear
forLIFE,

No “layoffs” without pay, because of strikes, financial
flarrics or the whims of some petty boss. Excellent
opportunities for quick advancement to Higher
Government Positions. If you want im-

mediate appointment, send TODAY
for our schedule showing locations and
dates of the Spring examinations.
Any delay meanstheloss ofjust
so much time in preparing
vourself for examina-
tion.

We Prepare
Candidates
FREE

]

SEND
COUPON
BELOW
FRANKLIN INSTITOUTE
Dept, G120 ROCHESTER, N. Y.
This coupon, filled out as directed, en-
tities the sender to a free copy of our book,
“Government Positions and How to Obtain
Them,” and to consideration for Free Coachiny for
the examination here cliecked.

COUPON

.. . Railway Majl Clerk [$800 10 $1400] Customs Positiona [$600 10 33500]
- - - Postoffice Clerk $600 to 81 Internal Revenue [$700 to $1800]
o O'm)]m:' Carrier  {$600 to $1200) Brenographer $600 to $1500;
i ur'a‘ . Mail Carrler {8500 to .. .Clerk in the Depart- [$500 tc $1500)
-~ . Bookkeeper 8600 to $1800] ments st Warhington

o -..G120
Write plainly.

TO REPAIR

| EAR AND RUN
AUTOMOBILES

@ You can learn al} ip a few weeka. Demand for
trained men oxceeds supp! ‘Work pleasant

1y
\ | Kvery man wanting to become a chaufleur,

£ expe: garage
%\ sgent or desiring to Jearn any branch of the
- automobile business shonld

and Jearn all about the tremendous op-
rtunitiee everywhers in this new
usiness and our excellent course
training. |

KANSAS CITY AUTOMOBILE S8CHOOL
Bett Equipped Antomcbile Scivesd

—BE YOUR OWN BOSS—

ia Ameries)
1510 E. 15¢h Street, Kansas City, Mos ~

o 3 We have SALESMAN'S
Earn While You Learn p5siiioxs oreN in
which you can secure PRACTICAL TRAINING and earn
good money while studying our course. Men equipped with
our system of PRACTICAL TRAINING earn fiom $1,200 to
$10,000 per year. Positions now open. Address our nearest

office. The Practical School of Salesmanship, Box ",
Cleveland, Ohio; Box (I, Fort Worth,
Texas; Box Il, New York, N. Y.

SECURE A HIGH SALARIED

GOVERNMENT POSITION

by passing the Civil Service Examination. We prepare yot1 8o
thoroughly that you have no difticulty. Nearly 50.000 appoint-
ments to positions paying high wages made last year. Fine
opportunity now. We also prepare students for Teachers’ and
College Entrance Exams. Ramd, Practical methods—Low cost.
Write today for Catalog and Fuil Particulars.

BALFOUR JOHNSTONE 'SCHOOL
Dept. 23, Schiller Bldg. | CHICAGO, ILL.

Come to the Coyne National Trade Schools
LEARN A GOOD TRADE

and earn $5 to $8 a day at

Plumbing, Bricklaying, Electrical

Work, Mechanical Drafting, or

Painting and Decorating
or set up in :

BUSINESS FOR YOURSELF

Home of the Schools

The trades that pay $5 to §8 a day. Men always in demand. Gradu-
ates never looking for work. Most thorough, practical Trade School
in the world. No books but tools in teaching. Individual instruction.
Lixpense very small. Your surcess assured. Thousands of graduates
at work in every state making big money.
Write me today for large illustrated
bovk giving full particulars.

Leslie L. Cooke, President
COYNE NATIONAL TRADE SCHOOLS
74 East Illinois Street Chicago. 11l

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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S i >
Learn Photography,
.

Photo-Engraving or 3-Color Work
Engraversand3 Jolor Operators Earn $20t0$50 PerWeek.
Only College in the world where these payving professions are
taught successfully. Established 17 years. Eadorsed by Interna-
tivnal Association of Photo-Engravers and Photographers' Ass
ciation of Illinois. Terms easy; livine inexpensive. Graduates
assisted in securing good positions, Write for catalog., and
specify course tn which you are interested.

1llinois College of Photography or }989 Wabash Av.

Bissell College of Photo-Engraving § Effingham, 111

L. H. BISSELL, Pres

Z CAN YOU DRAW?
—74 Our Graduates
Are Filling High Salaried Positions

EARN $25 TO $100 PER WEEK

in easy, fascinating work, Practical, Individeal Home

Instruction, Expert Instructors. Superior equipment.

Founded 1899, Twelve years' successful teaching.
Financial Retures Guaranteed.

Complete Courses In Commerctal, Fashion, Magazine,
Book and Advt. lllustrating: Newspaper, Cartooning, Let-
tering, Deslgning, Show Card, Architectural Perspective,
Photo Retouching, Normal, Color, General Drawing, etc.

FR E ARTIST'S OUTFIT of fine Instruments and
supplies to each student.

Write for particulars
and Handsome Art Book, ~ Our Owa Fireproof Bide.

SCHOOL of APPLIED ART

€ 70 FINE ARTS BLDG.
BmmBattle Creek, Mich.

LEARN TO BE A WATCHMAKER

Bradley Polytechnic Institute
Horologic.al Departiment
Peoria, Illinois
Largest and Best Wateh School in America
We teach Watch Work, Jewelry, Engrav-
ing, Clock Work, Optics.  Tuition rea-
sonable. Board and rovis near schoolat
3 moderate rates.  Send for Catalog of

= Information.

BRADLEY, I, .

Peoria, Il

Salesmen Wanted

Trained Salesmen earn from $1,200.00 to $10,000.00 a year,
and expenses. Hundreds of good positions now open. No
experience needed to get one of them. We will assist you to
sccure a position where you can get Practical Experience as
a Salesman and earn $100 a month or more while youare
tearning. Write to.-day for our free book “A Knight of the
Grip,” list of good openings, and testimonials from
hundreds of men recently placed {n gocd positions.
ddress nearest office, Dept.t33

National Salesmen’s Training Assoclation
\Chicago  New York  KansasCity  Seattle New Oricans

MAKING

ENGRAVING AND JEWELRY REPAIRING
Practical specialistsin charge ofallinstruction. Students trained for the
best piying positions. Earn while learning. O 1r school is endorsed
and recommended by leading jewelers. A few months will make you
an expert. Positions secured for yradnates. Demand for watchmakers
greater than the supply. Write for free catalog.

CAGO SCHOOL OF WATCHMAKING
Department 30 Bush Temple, CHIGAGO

RAILROAD MEN WAN
$80 TO $185 A M(?

Doesn’t this beat following a plow§ Write for our
legal binding bond to place graduates in a posltion
sureif20 to35 yearsofage,and mentally and physi-
callyO. K. Learn in your sparctime from practical
Railroad men. Costs almost nothing, Positions
waiting everywhere. Write now for information.
Official Ry. School, Gen’l Office,

452 Freeport, Iil.

v STAMMER

attend no school till you hear from me. Largest school
in the world, employing the advanced natural method for
the cure of stammering, stuttering, etc. No sing-songing

or time-beating. Iilet run, stammering will wreck your
 life's happiness and handicap your endeavors. I cured
myself and thousands of others by my method and cancure
= you. Beautiful 88 page book and Special Rate sent FREE,

Lee Wells Millard, Pres., North-Western School for Stammerers, Inc.,940 FirstSt., Miiwaukes, Wis.

Do You Like to Draw?

That's all we want to know

Now we will not give you any grand prize—
oralot of free stuff if you answer this ad,
Nor do we claim to make you rich In a week.
Butif youare anxious to develup your talen:
with a successful cartoonist, so you can make
money, send a copy of this picture with Ge.
in stamps for pertfa llo of cartoons and sample
lessonr plate, andlet us explain.

THE W, L, EVANS SCHOOL GF CARTGONING

COPY THIS SKETCH

71 and let me see what you can do with it. You can
- earn $20.00 to $125.00 or more, per week as illus-
= trator or cartoonist.

My practical system of personal individual
lessons by mailwill develop your talent. Fifteen
years successful work for newspapers and
{( -, magazines qualifies me to teach you.

v“) Send me your sketch of President Talt with 6¢
In stampsand I willsend you a testlesson plate,
also collection of drawings showing possibilities
for you.

THE LANDON SCHOOL 2 testssze
and Carteoning

1451 Schofleld Bidg., Gleveland, O.

New York Electrical Schoo

Offers to men and boys a theoretical
and practical course 1n applied elec-
tricity without limit as to time.

Instruction individual, day and night
school, equipment complete and up-
to-date. Students learn by doing,
and by practical application are
fitted to enter all fields of electrical
industry fully qualified. School open
all year. Write for free prospectus.

40 West Seventeenth St. NEW YORK

325 Kingmaore Bldg., Cleveland, 0, |

NCLE SAM WANTS YOU|

and thousands of others to work for him.
Common school education sufticient. 40.000
appointiments yearly in Railway Malil,
Postal, Cnatoms, hiternal Levenue, and
other branches ot U. 8. service, I'hilippines
and P'anama. Full particulars free con-
cerning positions, salaries, examinations
(held soon In every State), sample exam-
ination ﬁuemons e, TONAL
CORRESPONDENCE ~ INSTI-
TUTE, 96-97 8econd Natl. Bank

Building, Washington, D, C.

PRACTICAL ELECTRICAL
EDUCATION

® We teach by practical work and scientific methods un-
er practical working conditions. All branches of
Electrical Science and Inginecring.
9 Students can enter at any time for the full or special
courses, .
9 No matter what your "education, we start you at the
very point you are competent to begin. By our system of
Individual Instruction you can complete our course as
quick as your ability warrants.
ﬂ} We guarantee positions. Many of our students have
started to earning from 81500 a year and up immediately
upon completion of the course.
9 Full particulars, handsomely illustrated catalog and
terms free upon request.

SCHOOL OF ENGINEERING
1025 Winnebago Street MILWAUKEE, WIS.
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The Greatest Electrical
Library in the World

%5 W
ALTERNATING
CURRENTS
TRANSMISSION OF
ELECTRICITY
_AND POWER

st
e ——

The Electrical Engineering Library is part of the Internationaj
Lil?rary of Technology that cost $1,500,000 in its original prep-
aration. It contains the knowledge given from the life experience
of some of the best electrical engineering experts in the country,
edited in a style that nineteen years of experience in publishing
home-study textbooks has proved easiest to learn, to remember,
and to apply. There is no other reference work in the world that
so icompletely meets the needs of the electrician as the Electrical
Engineering Library. The volumes are recommended by the
highest authorities and are used in nearly all the leading univer-
sities and colleges. They treat of practical electrical methods,
starting from the simplest problems and comprehensively covering
every branch of the work. Not only can they be used to great
advantage by superintendents, foremen, and engineers as an
authoritative guide in their work, but since they can be so clearly
understood, even by persons having no knowledge of higher
mafthemnatics, they can be used by all classes of electricians that
are desirous of advancing to higher positions. The Electrical
Library contains 17 volumes durably and handsomely bound in
three-fourths red morocco,
stamped and numbered in
gold. Thebooksare printed
on a high-grade book paper,
and the type is large and
eacytoread. Each volume
is 6 by 9 inches in size. If

International Textbook Co.

Box 1102, Scranton, Pa.

099G S 009 CCPPCEIPPIIINCPEIISIOEOSEOETS

Please send, without further obligation to me,
full particulars in regard to your Library of Tech-
nology, with special reference to the Electrical

ereeo0eesorP e

you wish to know more Library.
about the most practical
electrical library in the Name.
;ggr‘}‘c]i, send the coupon T
City_ - State B

®000s0000c00000000

¢ 0 9 ¢ TP CPCECOECOEOCTEOEYIOIOOOSOOYS
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Electrical Talks—Flash No. 9

CERTAIN number of Electrical Advertisers have watched this

A magazine grow for three years, have read it and have recog-

nized the good which it is doing for the whole electrical

industry. Yet they have hesitated to step over the boundary lines
of tradition—into its advertising pages.

Tradition says: Advertise in your technical trade joumals—-
page, half, quarter, as big as your competitors, or a little bigger if
possible. When a “special issue” comes along at New Year's time,
on Candlemas Day or the Fourth of July, go in bigger—about double
or treble the usual space you think would be about right. Anyhow,
be in as heavy as the other fellow. You follow the dictates of tradi-
tion, maybe with a growl, but without hesitation.

When it comes, however, to a magazine of nation-wide circula-
tion which is constantly opening the eyes of the general public to the
uses and advantages of electricity, uncovering new fields for the
exploiting of electrical products, talking day in and day out to an
entirely different set of people who can and do influence the more
extensive use of electrical devices of all kinds—you hesitate.

Do you believe for a minute that the big ones in the electrical
game like the Westinghouse, General Electric, American Telephone
and Telegraph, Cutler-Hammer, Simplex, Fort Wayne, Electric
Storage Battery, Edison Storage Battery and others when they started
out to get close to the public, their ultimate consumers, had not studied
this problem carefully? Does not the fa¢t that they are represented
in this magazine and others of general circulation prove to you that
a new day has dawned in electrical advertising?

All that we ask is that you give our advertising pages a fair
trial and let the results determine your future attitude.

In return we give you a circulation as great as all other electrical
publications combined.

POPULAR ELECTRICITY

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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REVERSIBLE _ _ 2

®o
Advertising _ e

Things

YOU CAN BUY A |
LINENE COLLAR

Electrical

N DYCK

As advertising agents for the two lar-
gest central stations in the world, we have
naturally acquired a fund of experience

Front 13 Inches-Back I+ Inches

for less than the cost of
laundering a linen collar, but
can't tell them apart when

| Sizes 12 to 18 Inches

‘hich migh draw to
which might be YR WpEL, o advantage on e el Tihe tum down icsio
by other central stations. 1 . Sizes
: styles of Linene Collars can 124€020
- be both sides at t it
And, on the whole prsblem of interest- wom both sides al a cos Pront 2t Inches
i . in thi ; . of only 1} cents for the Bakiinch
ing the consumer in things electrical, we nly
are qualified by what we have done to wearing of each side. )

ive sound advice to the advertiser—
4 | 10 Collars for 25 Cents at SABIAL

small or large. the stores, or by mail 30 o
& Cents in U. S. stamps, lnoz(z)e;nm‘

SAMPLE BY MAIL for 6 Cents. g~

State size and style

WM. D. McJUNKIN

Advertising Agency g Z
167 Dearborn Street, Chicago Reversible Collar Co. S

Dept. P, Boston, Mass., r;";:"z';"c;;"nz‘fﬂ;‘h

12

Grand Hotel You Want This Card |

New York Gity
. Because it will represent you better, or
A Famous Home with a do more for you than any other card, in get-

o more o o s sy ol o,
NEW ANNEX || peciess PatentBook Form Card

is the exclusive choice of the man of distinction everywhere.
gt &
of

On Broadway, at 31st Street It is one of the evid tion, You cannot ap-
5 o preciate or understand the uniqueness of this card without
Near Pennsylvania R. R. Terminal a visual examination of it. The fact that you are not now

using it, if you are not, is accounted for solely by the fur-

i 5 5 T i 3 Bl
Also Convenient to Grand Central Terminal ther fact that you have not examined it. Examine it forth-

A house made famous through its splendid service, with, Send for a sample tab today and
and personal attention to patrons—the Grand counts detach the cards one by one and
its friends by the thousands.  Army and Navy people note their perfectly smooth
stop here, as do ull experienced travelers. For more edges—theirr absolute
excellent living fucilities, quiet elegunee and sensible prices, perfection. It is
are hardly obtainable elsewhere. the card you

As for transportation facilities, New York’s subways, want.
elevated and surface cars are all practically at the door.
Theatres and shopping districts also immediately at
hand. Personal baggage transferred free to and
from New Pennsylvania station.

Splendid Moorich dining rooms are hut one of the
many fumous features of the New Annex.

ABSOLUTELY FIREPROOF

Rates—$1.50 Per Day, Upwards

GEORGE F. HURLBERT, Pres. and Gen'l Mgr.
Also The Greenhurst, on Lake Cha-

OTEELCOMPANY

PITTEBURGH.PA

FISHER BUILDINGS
CHICAGO

Adpdearance of our neat card in case

t . town, N. Y. O M S :
las?qtge}\lbl\?fnl‘;st.owgo Automob?leenStaEl‘]g The JOhn B' WIgglns Company
Engravers, Die Embossers, Plate Printers
Guide to New York (with Maps) and Special Rate 41.43 East Adams Street, Chicago
i e Ha L New York Office, 350 Broadway D

|
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pecial Reduction Price
WHILE THEY LAST

Popuiar Electricity
Bound Volume 11

$1.50 POSTPAID

Don’t overlook this opportunity to
secure this

Great Reference Book
—— & ——————] At a Greatly Reduced Price

A summary of the year’s progress in electrical science, containing authentic,
jnteresting information on a thousand and one electrical subjects.

Also complete detailed directions for doing Electroplating, Electric Welding, Charging Batteries, Bell
Wiring; Constructing Motors, Electric Heaters, Spark Coils, Burglar Alarms, Rhcostats, Speaking Arc,
Battery Motor Controlier. “Pericon” Detector Electric Alarm Clock, Transformers, Direct Current Am-
meter, Electnc Static Machine, Hot Wire Ammeter, Wireless Transformers, Direct Current Dynamo,
Shocking Coil, Simple Wireless Telephone Set, Instantaneous Water Heater, Electrolytic Detector, Vari-
able Coupling Tuning Coil, and numerous other electrical apparatus,

A complete index serves to locate any desired subject instantly,

Complete serials in this volume are:—

Electric Light and Power for Country Homes. By Louis A. Pratt.

A series of articles describing the uses and convenience of electricity in country homes or farms.
Construction and Operation of Spark Coils. By Victor H. Laughter,

Detailed directions for the construction of different sized coils and their uses,

How to Do Electroplating. By J. R. Wilson.

Contains full directions lor electroplating with nickel, copper, silver and other alloys, showing how

to prepare the work, tools to be used, etc.

Also:—Elementary Electricity, Chapters 13-24. By Prof. E. J. Houston.

Explains ir a simple way with illustrations the basic principles necessary for every one to know who

is taking up the study of Electricity.

Where Electricity Stands in the Practice of Medicine—Parts 1-4. By Dr. Noble M.
Eberhart. Showing just where electricity is used in the practice of medicine told in a manner
that is interesting to all.

An Electrical Laboratory for Twenty five Dollars—Parts 1-4. By David P. Morrison.
To anyone desiring an electrical laboratory for experimental use this series is invaluable as it gives
directions for the construction of inexpensive instruments which can be made with ordinary tools.

In the Department of Questions and Answers, are solved a great many problems that arise in
electrical work.

Numerous Electrical stories furnish both interesting and instructive reading.

900 Pages with over 1000 illustrations, well bound in handsome blue silk covers.

A complete description of this_book will be sent on request. Also an illustrated

catalog.
POPULAR ELECTRICITY

Book Department

100 Lake Street CHICAGO, ILL.
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Money
Back If
Books Are
Not

SCIENCE- SUENCE- SCIENGE- SCIENCE- SCIENCE- Scipncm. SCIENCE- " “CIENCE- SCIENCE- SCIENCE- .
E CE- SCIENCE E~ Sciency E Satisfactory

NSToRY MSTORY HisTory MSTORY HISTORY HisTory MSTORY MISTORY HISTorRy HISToRY
" THE O Tp  OF tye OF THE OF THE OF vy OF Thg  OF tue OF Tmg OF Tug

MVERSE WVERSE UNVERsg WVERSE UNVERSE UMvgmsy MVERs UNVERSE UNIVERsk %

Actual size of
each volume,

%M Voo T LV Voro— v YO Yol 7l x 4% x "1
% % % % % g% 300 pages to the
& BloTAS %; W Wy volume. Beauti-
\. 3 P'HYSICS FSTRY 'm' ?OOLOGY Wiopugey 3BT AUIE B fully bound in
I o 3 red buckram,
; tastefully let-
" Y« vy <o tered in
v gold. For
the first
time it is

possible to

place in your

library at a very low

cost a complete science

Cyclopedia which is com-

prehensible to everyone. In

these ten handy, volumes is the

whole story of the universe. They

trace the world along the long road

of evolution, and man’s origin from the

earliest unicellular life to the complex and

highly specialized creature who rules supreme

today, who, with infinite toil, has wrested from
nature the secrets told in these books.

This Cyclopedia is offeted as a supplement to Technical

World Magazine, because it is a recorj) of the scientific facts

that are now established, while Technical World records all

new discoveries and achievements. So you see these books and a

file of Technical World Magazines constitute a complete science

history right down to the minute that the current number of Technical

World is laid on your library table.
information from the stupendous bulk of

What Blg Men SaY¢ the world’s scientific lore and the con-

centration inlo a set of ten books in such fascinatingly interesting shape is certaioly an exceptiona' y
masterful piece of editorial work. But what strikes one as a yet more puzzling wonder is that you give the
complete set of these ten volumes as a premium for a merely nominal additional sum.

HUDSON MAXIM, The Inventor.

| have received the ten volumes of the Science-Hislgry of the Universe and consider
it an excellent work. It deals with subjects often treated in a technical way, in a manner

that wi*l interest all readers. ALBERT J. BEVERIDGE,

U. 8. Senate, Washington, D. C.
Q We will send you the ten volumes of the Science-
Our leeral Offer' History of the Universe, carefully packed, all charges
prepaid and Technical World Magazine for one year, twelve numbers, for only $3.90. Send
money in way most convenient. The books and magazines may go to any addresses you choose.

World’s Scientific
Knowledge,
Written So
You Can
Under-
stand

It

“The collection of this vast amount of

Magazine

5766 Drexel Ave.
Chicago, U. S. A.

Gentlemen : — Enclosed
please find §3.90, for wh'ch
send me the ten volumes of the
Science-History of the Universe and

Science - History of the
Universe, ten volumes
prepaid, and Technical

What These Great Books Contain:

¥ol. L. ASTRONOMY — Telescopes, Spesctroscopes, Gravitation, Solar
System, Stars,

VOL. Il. GEOLOGY—S8trueture, Erns, Mines, Minernls, Quarcios.
VOL. ITl. PUYSICS—Matter, Hent, Sound, Light, Magnetism, Eleetrlelty.

VOL. 1V. CMEMISTRY — Alchemy, Modern Chemistry, Agrienltural,
Phystology.

VOL1. V. RIOLOGY—Origin, Nutrition, Descent, Reproduction, Heredity,
Evolutlon,

YOL. VI. ZOOLOGY—Fossils, Insects, Vertebrates BOTANY—Strueture,
Growth, Forestry.

VOL. VII. ANTHROPOLOGY — Raeial Characterlsties.
Anntomy, Diagnosls, Surgery.

YOL. VIIL MATHEMATICS—Arithmetie, Algehra, Geometry, Surveying.

VOL. IX. ART— Architecture, Musle. LITERATUKE — Drama, Poets,
Prose, Novels.

YOL. X. PHILOSOPHY—Schools, Devel

MEDICINE —

Politipal E v+ Ethies,

Technical World Magazine for one
year,

World Magazine for

one full $ 90
year, only 3
SEND TODAY =
USE THE
COUPON
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Py

We Recommend to lllinois Investors

the following

Tax-Exempt Stocks

1. *Commonwealth Edison Company, of Chicago—The largest
Central Station Company in the world, with an investment of over
$70,000,000, paying dividends at the rate of 697 per annum. This
Company has made a phenomenal growth in the past few years and
prospects for the future justify us in the belief that the stockholders will
be materially benefited thereby. Market price about $115.00 per share,
to net nearly 5}9,.

2. North Shore Electric Company—This Company supplies elec-

. tric current for light and power to the prosperous and growing residential

and manufacturing districts surrounding Chicago, from the Wisconsin line
on the North to the Indiana line on the South and East. This Company
is paying dividends at the rate of 49, per annum, which rate will
eventually be undoubtedly increased. Market price about $81.00 per
share, to net about 5%,

3. lllinois Valley Gas & Electric Company—Recently organized
to supply gas and electricity in the thriving cities and towns of the mining
and manufacturing districts in the vicinity of Streator and Ottawa. This
Company is paying regular dividends at the rate of 69 on its Cumulative
Preferred stock, which is selling at about $88.50 per share, to net -the
investor better than 6397.

The fact that all three of these companies are con-

trolled by pract'ically the same interests under the pres-

idency of Mr. Samuel Insull, insures their harmonious

operation with the most efficient management.

Detailed information regarding these investments will be sent upon request,
* Listed on the Chicago Stock Exchange.

Russell, Brewster & Company

Members:
New

Chicago Stock Exchange

York Stock Exchange

137 Adams Street,
Chicago, Il

7
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W’ebster’s
NEW 1911

Illustrated
Dictionary”

FREFE, with the

YOU don’t need Webster’s Dictionary to enable you to wnderstand the
SCIENTIFIC AMERICAN’S articles—for they are written in a clear,
fascinating and popular vein.

We give you the Dictionary solely to induce you to become a regular sub-
scriber to the only weekly journal of the world’s progress in science, industry and
invention.

With every two years’ subscription to the SCIENTIFIC AMERICAN
(price $6.00), we send the Dictionary free, express paid.

If preferred, we will send the SCIENTIFIC AMERICAN for one year to
tw> addresses, sending one Dictionary to either address, or for $4.00 we will
send the SCIENTIFIC AMERICAN to you for one year and also send you
a copy of the Dictionary, express prepaid.

The Dictionary contains 50,000 words, 11,000 synonyms and antonyms, m;my colored illustra-
tions and charts, and a vast amount of valuable tables, data, and special articles. Has all the new
words, such as ¢<aviation, biplane, cordite, hook-worm, lettergram, taximeter.”’ A 1911 ““working
encyclopedia,’” for the home, office, school or college. Bound in genuine flexible leather, with goid
titles and red edges.

Scientific American

|
is the oldest and the leading authority on the most interesting and absorbing topics that are to-day en-
gaging the best brains and skill of the civilized world—aeronautics, aviation, automobiling, naval
affairs, industrial progress, populal: science, railways, transportation, etc., etc. Not dry or
technical, but written so that anyone can understand and enjoy every word.

The SCIENTIFIC AMERICAN, together with Webster’s Dictionary, will en-
able you to answer many importanﬁ and timely questions, and keep you posted on
the newest developments in the world’s progress.

Our special offer applies to either #ew or resewal subscriptions, but will
be withdrawn as soon as our supply of bo?ks has been cntircl.y taken- up. & e’ L[ E

Don’t delay —don’t miss this chance—fill in and =i

the SCIENTIFIC AMERICAN
return the coupon to-day ! |

year, and a free copy of
MUNN &' CO., Inc.
367 Broadwa‘y, New York

For our Mutual Advantage mention Popular Electricity when wrlting to Advertisers.
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New York

Gentlemen :—Enclosed

Webster's New lllustrated Dictionary,
as described i your special offer, express
prepaid.

Name

Street and No,
Chy. State,
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HIEF BRAFTSMAN

Will INSTRUCT PERSONALI a

limited number selected, ambitious men in

Practical Drafting, Detailing, Designing

Draftsmen Drawing $125-$150 Monthly

Are NOT MADE in Schoolrooms,

Are NOT MADE by Reading Books,

Are NOT MADE by making Copies,

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

LET ME TELL YOU:

It requires actual, practical, up-to-date
DRAFTING-ROOM WORK to train YOU to
gain the PRACTICAL EXPERIENCE that your

employer will demand of you.

FREE

This $13.85
DRAWING OUTFIT §

and Free Position

Ae Chief Draftsman of Engineering firm 1 know
exactly the Quality and Quantity of PRACTICAL training.
knowledge and actual up-to-date experience (not school
knowledge) you must have, in order to obtain a good
position and advance to highest salary.

_ INSTRUCTIONS UNTIL COMPETENT and
I give by A CED in POSITION at above Salary

DON’T waste TIME and MONEY tryving to learn
from books or printed “STUFF” vou can only learn on

PRACTICAL WORK which I furnish you.
address CHIEF DRAFTSMAN
Div. 10, Eng’s Equip’t Co. (Inc.), Chicago

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Electricity as a Builder of the Gatun Locks

By EDWARD SCHILDHAUER

Myr. Schildhauer, as Electrical and Mechanical Engineer of the Isthmian Canal Com-
mission, is lo be credited with the design and execution af those methods by which electricity
has been permitted to enter so largely into the accomplishment of the stupendous task which
American brains have now carried well within sight of completion. Mr. Schildhauer and
Myr. Ernest Eugene Lee, Assistant Electrical and Mechanical Engineer, have joinily prepared
a complete detailed account of the electrical and mechanical work thus far carried out, as a thesis
Jor their Master Degrees in Mechanical Engineering from their Alma Maters, the U niversity
of Wisconsin and Iowa Stale € ollege, respectively. Although the thesis contains a wealth of
valuable engineering information, it is of course, too elaborate and technical to be published in
us entirety in a popular magasine. Therefore, Mr. Schildhauer has kindly consented to give
to the readers the following article, based on the thesis, but in Plain English.—Editorial N ote.

One of the contributory causes for the
triumph of the modern, American engineer
over his less fortunate French brother in the
digging of the Panama Canal has heen the
rapid advance made in engineering and con-
struction methods since the days of DeLesseps.
It is questionable whether, even with proper
management, the French, with the machin-
ery and methods then known could have
pushed the work to completion. But meth-
ods have changed in recent years and not a
few of these changes have heen brought about

locks that its aid is most important in
carrying on the work. There new prob-
lems came up which never before and per-
haps never will again demand the attention
of engineers, and nowadays when original
problems arise the engineer turns almost
instinctively to its magic for the ways and
means for delivering him from his dilemma.

A glance at Fig. 1 will show to the reader

. the relative locations of the immense dam,

locks and spillway and the scale on the
drawing will convey to the imagination

by a knowl- somewhat
edge of the of an idea
applications of the size
of electricity. of the task

Although in hand.
electric cur- The locks,
rent is used spillway
in every de- and a small

partment of
the huge un-
dertaking
in the Ca-
nal Zone, it
is at the fa-

part of the
dam are of
concrete
construc-
tion and it
was the eco-

mous GGatun
dam and

FIG. I.

SHOWING THE RELATIVE LOCATIONS OF THE GATUN
DAM, LOCKS AND SPILLWAY

nomical
gathering
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FIG. 2. ELECTRIC POWER HOUSE OF THE GATUN CONSTRUCTION PLANT

and mixing of the concrete materials and the
final transportation of the concrete itself to
the various parts of the work that taxed the
ingenuity of all concerned, for it must be
remembered that this is no ordinary job of
concrete construction but involves the build-
ing of veritable mountains of artificial stone.

These things made necessary what is
known as the Gatun Construction Plant, a
vast industrial institution which will have
been built, served its usefulness and been dis-
mantled all in the short space of five years.
Briefly, then, the object for which the Gatun
construction plant was designed and
built was primarily to unload, transport
and mix the ingredients for concrete, and to
place them, as used in the construction of the
floors and walls of the lock chambers of the
Gatun locks, and further, to transport the
material used in the hydraulically filled por-
tion of Gatun dam. The entire plant is
essentially an electrically driven one, with
the exception of the dredges and two auxiliary
mixers. The system also includes the steam
generating station and substation, which
furnish, in addition to the current for lock
arid dam construction, current for various

municipal purposes in the towns of Colon
and Gatun.

In the design of the construction plant
nine elements were to be considered: An
electrical generating plant; rock and sand
unloaders; cement cranes and cement
storage; automatic electric railroad; con-
crete mixers; electric industrial railway; con-
crete depositing plant; lock wall forms, and
the Gatun dredging plant. These separate
elements will be taken up and their operation
and relation to_the other elements explained.

GENERATING STATION

Although it was to have a useful existence
of only five years, the electric power plant
was built with every modern feature and
accessory including steam turbines. Fig. 2
is an exterior view of the commodious
building in which it is housed. The build-
ing is the only thing about the plant suggest-
ing its temporary character and is quite
different in appearance from the substantial
brick structures which we are in the habit of
seeing in the temperate zone. The interior
has every appearance of the modern power
station, as shown in Fig. 3. Ranged along
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FIG. 3.

THREE STEAM TURBINE GENERATORS IN THE GATUN PLANT, EACH CAPABLE OF

I)ELIVERIN(? 2,000 HORSEPOWER OF ELECTRICAL ENERGY

the side are the three vertical steam turbine
generators of the Curtis type, each one
capable of delivering 1,500 kilowatts or a
little over 2,000 horsepower of electrical
energy. An idea of the intricacy of the plant
is obtained from Fig. 4, a view taken in
April, 1909, before the concrete floor of the
generator room was laid. All the maze of
pipes, running in every direction, are elec-
trical cable conduits through which the wires
and cables leading to and from the generators
and their auxiliary apparatus are drawn.

With this brief glimpse into the manner of
generating the electrical current, let us pass
on to some of its innumerable applicat-
ions.

ROCK AND SAND UNLOADERS

The rock and sand which go into the
making of the concrete for the giant mono-
liths which form the locks are brought to the
site in barges. They enter a slip 6oo feet
from the great storage pile and then not a
human hand is laid to the materials until
they are in place as concrete. The slip,
with its barges, and the storage pile are

parallel with each other. On the side of the
slip opposite the storage pile is a double
track, tworailsto each track. On the opposite
side of the pile is a similar double track.
On these tracks are operated traveling
towers with two main cables stretched be-
tween each pair of towers, which, with auxil-
iary cables constitutes a duplex cableway.
Great grab buckets, with a capacity of two
cubic yards each, operate along these main
cables. With precision a bucket drops
down into a barge, seizes its mouthful of
rock or sand and then up and away it goes
across the cable to deposit its burden on the
heap of stored materials which is almost a
small mountain.

The equipment is entirely electrically
driven. All the operating machinery is
mounted in the head towers, under the
vigilance of one attendant, but remotely
controlled, the operator being stationed 8co
feet away on the tail tower, so as to obtain a
perfect view of the barge. Hoisting and
traversing motions are obtained by inde-

_pendent auxiliary cables, each driven by an

independent motor.
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structure, divided into ten
bays, each one of which
is equipped with a crane
having a span of 47 feet
and a run of about 100
feet. The roof projects
beyond the face of the
dock to provide protec-
tion from rain, in unload-
ing barges, and on thesc
cantilever roof trusses the
cranes run directly over
the barge. The capacity
of the cement storage is
about 100,000 barrels.
On the main floor of
the storage and on the
side opposite to the un-

FIG. 4.

One strand of a duplex cableway is capable
of unloading and transporting to the storage
piles 60 yards of rock per hour, the traveling
speed being 1,600 feet per minute. A single
cableway is used for sand unloading and
two duplex, for rocks. :

That the plant may operate continuously,
each main cable is illuminated at night by
one eighteen-inch searchlight projector, in-
stalled on the tail tower.

The rock crushing plant is located 24
miles from Gatun at the old fort of Porto
Bello, which may be remembered as one of
the oldest Spanish-Ameri-

SOME INTRICATE WORK IN CONSTRUCTING THE POWER
PLANT—CONDUITS FOR WIRES ANDD CABLES

loading dock, there are
30 cement hoppers cov-
ered with stable stecl
screens into which the
cement barrels or bags are emptied at

the rate of 2,500 barrels per day. The
charge of cement is measured by the
barrel or bag in the hoppers, which

have two-barrel capacity. The cement is
drawn thence to cars passing under the
hoppers. The empty barrels are taken
by a conveyor running longitudinally with
the building on the main floor and discharged
a short distance from the building on a fire
heap. To expedite the unloading of the
cement steamers making delivery, the build-
ing is profusely illuminated, so that night

can forts, destroyed by

Morgan, the buccaneer. BT
During the months of
November and December,
" severe storms occur on the
Carribean, lasting from
one to ten days, in which
no rock barges can navi-
gate. During this time
the stock pile is appre-
ciated, as this is the only
source from which rock
may be obtained to carry
on the work.

CEMENT CRANES AND CE-
MENT STORAGE

The cement storage is on

the side of theslip opposite
the unloading tail towers.
The building is a frame

FIG. 5.

AUTOMATIC ELECTRIC CARS FOR TRANSPORTING

CONCRETE INGREDIENTS
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work can proceed with almost as much
celerity as by daylight.

We have now gathered the sand, rock and
cement in their respective places of storage
and all ready to be mixed into concrete for
the lock walls. The next step is to convey
these materials to the mixing plant and here
again the recourse is had to electricity in the
form of an automatic electric railroad.

AUTOMATIC ELECTRIC RAILROAD

The distance from the rock, sand and
cement storage to the mixer building is over

J
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hoppers, where all cars run on a common
track. The double-looped track mentioned
passes under the stone and sand storage pile
through tunnels. The tracks are separated
considerably for sake of greater storage
capacity. The cars travel in a counter-
clockwise direction, receiving first cement,
then sand and rock. In the event of a
blockade on one track, cars can be operated
over the other. One track only is required
for full plant capacity.

Fig. 5 is a view of one of the automatic
electric cars. M is of the side dump type,

]
FIG. 6. AUTOMATIC CARS IN OPERATION—NO CHANCE FOR A MOTORMAN HERE

2,000 feet, and the latter is 61 feet higher.
The automatic electric road transports the
concrete ingredients from storage to the
mixer building. The road |is automatic,
inasmuch as the cars run without attendants.
The cars are stopped, charged and started
by the attendants at the respective storages.

In a similar manner the cars are emptied
after arrival at the mixer building into charg-
ing hoppers above the mixerls. The track
from storage to mixers and return is a closed
loop, and double-tracked excepting over the
mixer charging hoppers and under the cement

operated by two 74-horsepower motors
taking current through two third-rails located
in the middle between the track rails. It is
a curious sight indeed to see these little cars
travel along their narrow gauge track up and
down grade without motorman or attendant
of any kind. On the return trip they have
a steep grade to descend and curious as it
may seem to the layman they are made to do
work while coming down empty.

On coming down this ten percent grade,
as shown in Fig. 6, the wheels of the cars
turn the motors instead of the motors turning

Rl ittt ‘ .
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the wheels. The motors being rotated by
external power then become dynamos (for a
motor and a dynamo are practically the same
thing) and pump current back into the line.
The speed at which the cars travel is
about 300 feet per minute and ordinarily
they operate at intervals of about 50 feet.

° CONCRETE MIXING PLANT

The mixing plant consists of eight 64-cubic
feet capacity cubical mixers as shown in
Fig. 7. The mixers are driven in sets of
two, from a jack-shaft. There are four

POPULAR ELECTRICITY

circuit. To insure minimum maintenance
of road bed and minimum work about the
third rail conductor, the roadway is ballasted
with crushed rock from nine to twelve
inches in thickness. The trains consist of
two flat cars and an electric locomotive, each
flat car outgoing having a full bucket of
concrete and a place to receive the empty
bucket with which it is to return. The car
lengths have been so designed that a train
may receive two batches of concrete from the
mixers at one spotting, the center to center
distance of mixers and main cables on towers

jack - shafts, being equal.
which are Arriving
each direct- at the lock
ly coupled the buckets
to a 73- of concrete
horsepower are ready to
motor, and be lifted
the mixers from the
are belt cars and
driven, hav- dumped at
ing a tight the proper
and loose place in the
pulley. concrete

The ma- monolith
terial from which forms
the hoppers the wall of
ahove is ad- the lock.
mitted to This is done
the mixers by what is
by means of called the

a segmental
valve. This
valve, to-
gether with the water supply valve and
dumping lever are all controlled by the at-
tendant on the mixer floor. The quantity
of water supplied is automatically measured.

The elevation of the mixers is such that
the mixed material can be dumped into the
buckets on the industrial railway flat cars,
while on their normal track elevation. This
industrial railway, a portion of which is seen
in Fig. 7, makes the last long haul of the con-
crete to the site of its final resting place, the
locks, where, for all we know, it may rest
for centuries to come. The distance from
the mixers to the lock cable ways may be as
great as 2,000 feet in either direction, de-
pending upon the stage of the work.

There are four tracks, each one of which
will run to both ends. This amounts to a
double track in each direction, and allows
great freedom in the movement of trains.
The general method is to run the trains in

FIG. 7.

THERE ARE EIGHT OF THESE CONCRETE MIXERS—64
CUBIC FEET CAPACITY

concrete de-
positing
plant, the
very last link in this chain of interesting
events.

EACH

‘CONCRETE DEPOSITING PLANT

This plant is quite similar to the unloading
cable ways at the storage yards. It consists
of four duplex cable ways, that span the lock
site. These spans are 8oo feet in length or
almost a sixth of a mile. In Iig. 8 (Frontis-
piece) you can see several of the buckets
carrying the concrete to its last resting place
and Fig. g is a near view as it is dropped into
place. Inthis picture,also,is tobe seen one of
the immense structural steel forms, which
stands vertically to the height of the wall and
against which the concrete is packed.

In all, there will be a little over two million
cubic yards placed in the forms for con-
structing the locks at Gatun. 1t is difficult
to form a conception of the dimensions of
such a mass, and a few comparisons may
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give some idea of the enormity of the under~
taking. If the reader will imagine standing
on the far side of the corner of State and
Madison Streets, Chicago, surveying one
block south to Monroe Street, one block west
to Dearborn Street, and an equivalent vertical
height, this will form, approximately, the
three dimensions of a solid cube of this mass.

Another comparison is to lay a floor about
four inches thick, extending over the area
included by State Street and one mile west to
Halsted Street, and from Madison Street
six miles south to Garfield Boulevard.
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may be compared to a stairway of three steps
with provision for gates to hold the water at
predetermined levels so that the ship is
lowered in three successive steps from the
lake level, 85 feet above the ocean, to the
level of the canal leading to the ocean.
This process is reversed for ships going in the
other direction. To pass a ship from the
lake to the ocean level the upper lock is
filled with water even with the lake level.
The ship is hauled into the lock by powerful
electric locomotives. The upper gate is
closed and a large valve in the side culvert is

This mass of con-
crete will also lay
an ordinary sidewalk,
six feet wide, from
New York to San
Francisco and return
to Chicago.

As to the dimen-
sions of the concrete
in the locks, in Fig.
10 is shown a side
wall section with its
main culvert and a
lateral culvert located
below the floor level
with numerous holes
entering the lock
chamber through
which the water will
flow when filling and
emptying the locks.
To get an idea of
the dimensions an
ordinary six story
office building is
shown standing on
the lock floor. A
standard locomotive
is shown in the main

opened to pass the
water from the upper
lock to the middle
lock. This flow con-
tinues until the levels
in the two locks are
the same so that the
ship is at a lower
level in the upper
lock. The lower
gate of the upper
lock is opened and
the electric locomo-
tives haul the ship
to the middle lock.
The operations are
repeated until the
ship is in the canal
leading to the ocean.

It is, however, in
the magnitude of the
work and the special
devices for the opera-
tion of the gates,
valves, etc., that the
Gatun locks are dif-
ferent and more won-
derful than anything
in that line hitherto

culvert and other
features for compari-
son are added.

The final element in the problem of the
construction plant as mentioned in the
beginning, is involved in the Gatun dam
dredging plant. But as this work does not
embody features of unusual interest, it will
not be taken up in detail.

Now what is all this concrete work for?
Why those gigantic walls? The answer is
simple, for they embody the same principle
as that in canal locks since remote times.

The locks, however, are very much larger
than any ever built. The locks at Gatun

FIG. Q. DROPPING THE CONCRETE INTO
PLACE

undertaken.

In conclusion just
a word may be said
concerning the gates and their operation,
which constitute a unique feature. The gates
may be compared to huge doors, swinging
on hinges and meeting at an angle in the
center of the lock chamber. The largest
gate is 65 feet long, seven feet six inches
thick and 84 feet high. Ior comparison,
the reader may stand on the seventh floor
of an ordinary office building, located on a
street which is 110 feet between the building
lines and imagine the buildings to be the
lock walls. Then suppose that this street

L
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FIG. 10. THIS WILL GIVE AN IDEA OF TIIE SIZE OF THE LOCK WALLS, TLHEY
ARE AS TIHIGIT AS A SIX-STORY OFFICE BUILDING, AND TIHIE MAIN
CULVERT IN TIIE BASE OF EACH COULD TAKE IN A LOCOMOTIVE

were required to be closed by two huge Worm Geap

doors weighing three million pounds in the ©
short space of two minutes. This will Bull Bheel
convey some idea of what the machine has ' ‘C;

to accomplish. Motor 7

Leagf Gate
Lower fevel of Canal

Leaf Gote

FIG., TT. PLAN VIEW, SIIOWING TIIE PRIN-
CIPLE OF TIHLE LOCK GATLS FIG. 12. METHOD OF OPERATING THE GATES
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Fig. 11 is a plan view showing the principle.
Normally the gates stand as shown. When
water from the upper level is let out into the
lower level through the culverts and a ship is
passed through the locks, the two leaves
are drawn back into the recesses in
the side walls. This requirés considerable
power and is accomplished as shown in
Iig. 12. A horizontal “bull” wheel is
mounted as shown and revolved by an
electric motor. An arm from this wheel
operates one leaf of the gate. Suppose the
gate is to be opened. The motor is started
up and revolves the bull wheel at a constant
rate. The motion of the gate is slow at
first because the connecting jarm is almost
on a “dead center.” This islas it should be
for the power required to operate the gate is
large when it first starts to open, and conse-
quently the motion should be slow. ~As the
connecting arm gets off from the dead
center the speed of the gate accelerates until
the pivoted arm gets around toward the
opposite side of the path of travel when the
speed of the gate begins to decrease. This
is also a decided advantage for, as the gate
begins to close into the recess in the wall, the
impounded water must be given time to
escape gradually or else enormous power
would be required. If it were not for this
ingenious arrangement, a complicated vari-
able speed motor arrangement would be
necessary at heavy cost and would not give
as satisfactory results. The motors for
operating the gates at each system of locks
are controlled by one man from a single
switch house. Here the operator sits with a
litle miniature lock and gates in front of
him and by the simple movément of a few
switches controls the movements of the
great leaf gates and the other apparatus in
the real lock without ever secing them,
fixing his attention entirely on the model
which moves in unison.

Electricity in the Modern Theater

“We could not run this house without
clectricity,” declared the manager of a large
new theater recently. “I can scarcely enu-
merate the many ways in which we use elec-
tricity and we can only wonder how we ever
got along without it.”  Not only is electricity
used for the general illumination of the
theater, but it is relied upon for stage effects
of lighting, flame and fire, storm and crash,
warmth and benignity, that are sometimcs,
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with their easy or rapid gradations, fairly
marvelous. The mechanism of many im-
portant “acts” and illusions are entirely
electrical; the call-boy has been superseded
by electrical signals from stage manager to
dressing rooms, and heating and ventilation
are controlled by electrical means. Even
the scrubwomen are provided with base-
board attachments so that they can secure
sufficient illumination.”’—ZElectrical World.

Aerial Searchlights

Among the most serious problems of modern
naval warfare is that of lighting the enemy’s
vessels sufficiently at night to make them good
targets. If this is done by the ship’s own
searchlights, the beams from the same will
locate the ship carrying them, thus exposing
it in turn to the enemy’s shot and shell. The
really desirable solution would be one that
left the enemy entirely in the dark as to the
location of his opponent until the devastating
shots rained down upon him. For this pur-
pose it has been suggested that the active
searchlights be mounted on smaller vessels
(such as torpedo boats) which would be
harder to hit and not so costly to replace if
sunk, but as soon as such smaller boats go
some distance from the man-of-war it is
difficult to communicate with them without
using either lamp signals or wireless messages
which may immediately be observed.

A novel substitute for this plan has just
been patented in Germany by L. J. Mayer of
Metz, the warlike frontier town which
Germany wrested from France in 187r1.
Meyer proposes to mount a powerful electric
searchlight in the basket of a captive balloon
(see front cover) sent up from the man-of-war.
Current would be supplied to the lamp
through wires forming part of the cable
which holds the balloon in check, while
additional wires would operate magnets to
rotate the searchlight. The current would
not be turned on until the balloon was high
in the air, hence its presence would not be
suspected until the telltale beam flashes
across the high sea and as the wind will
usually have carried the balloon far from its
master ship, the enemy could not readily
judge the location of the latter. At the
same time, the lamp basket itself would be
too small an object to hit without an enor-
mous waste of shots and by dropping it some
distance below the gas bag the exact location
of the latter would also be mere guesswork.
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“I don’t care for it. Doesn’t taste right,

“What won’t they do next!” seemed and I know it wouldn’t quench the thirst
to be the opinion of the thousands in hot weather,” scornfully remarked the
that elbowed their way good-naturedly —gentleman from Milwaukee as he blew
through the Chicago Coliseum during across a glass of ozonated water and let it
the great Electrical Show. “My but slide neatly down his throat without the
that is some heat” someone would least gurgle or confusion. ‘It ain’t got any
announce confidentially to his neigh- hops in it,” he concluded as he involun-
bor as they stood blinking into the tarily wiped a line of imaginary foam from

depths of a white hot electric
furnace and trying to imagine
how long a finger would last
if it were stuck into a re-
gion of 3,000 degrees Fahren-
heit.

“Well, what do you know
about that!” was an expres-
sion you could hear from
almost anyone who had
striven and stretched suffi-
ciently to bring into the line
of his vision the source of a
mysterious rattling and
thumping—a giant electro-
magnet toying with a few
hundred pounds of pig iron.

“I just talked to a fellow
in New York, and he had
the sweetest voice,” giggled
a High School miss to her

companions as she emerged

from a telephone booth
where visitors were permitted

to step up and hear what the 22

human voice sounds like
when coming from a thousand
miles away.

IMPRESSIONS OF THE ELECTRICAL SHOW AS DEPICTED
BY CARTOONIST FOX OF THE CHICAGO EVENING POST
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his lips. “You are right friend,” replied the
demonstrator. “There are no hops, toads,
microbes or other animals in this water once
it is impregnated by our improved electrical
process, with that wonderful and mysterious
allotropic form of oxygen known as ozone.”
“Comes from the tropics does it? Huh!
Schlitz is good enough for me,” and Milwau-
kee hurries on to inspect nine orphaned eggs
slowly hatching in an
electric incubator.

In the center of the
great hall stood a
pillar three times as
high as a man’s head
and composed of a
number of drums
wound over their en-
tire surface with cop-
per wire. These
drums were diaboli-
cally conceived and
executed so as to em-
body every mathe-
matical curve and sur-
face dealt with by
mathematicians since
the days of Coperni-
cus; including trun-
cated cones, parabolas,
circles and a few other
things. Given the
height of the various
drums, the size of the
wire and a diameter
or two, the problem
was to guess the total
number of feet of wire
so as to win an electric
automobile. Some
who “never were good
at figgers” preferred
to make a blind stab
at it, one optimistic
young lady thinking that seven million fect
would be about right. She is doubtless
doing her shopping on foot.

Others of a mathematical turn of mind set
themselves squarely in the centers of traffic
around the pillar and figured from an hour
to an hour and a half each. Their ex-
pressions were stonelike. These last, when
they had arrived at and handed in their
answers immediately passed down the line
and clambered into electric autos on exhibit
and proceeded to familiarize themselves
with the steering gear, batteries etc., so as to

CENTERS

SET THEMSELVES SQUARELY IN.THE

OF TRAFFIC
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be all ready for business when the final
result of the contest should be made known.

Finally came some United States govern-
ment inspectors and figured upon the prob-
lem. Their minds becoming confused by
its complexity, and having automobiles at
home anyhow, they arrived at the conclusion
that the whole thing was a lottery, that it was
pure guess-work, that there is no such thing
as mathematics in the
world—away with it!

Over in one corner
was the exhibit of the
Artcraft Institute at
which educational
work was going on,
extending throughout
the whole realm of
electric cookery. Here
was a long table, an
electric kitchen cabi-
net and an electric
washing machine to
lend variety to the
scenéry. On the table
were electric utensils
of all the well known
makes. Under the
edge of the table were
outlets from an elec-
tric circuit, for plug-
ging on the various
devices. On the floor
and in the corners
was food in the raw.
The stage was set.
Arrive, now, on the
scene a group of club
women to learn of elec-
tricity and spread the
propaganda. They file
behind the table, take
up cords and plugs
and at a signal the
“work” begins. We quote the word “work”
however, for cooking with electricity as
everyone knows is play and it is believed by
electrical authorities that the word “work”
as now applied to household activities will in
the near future become obsolete.

Never was a class more interested. There
were several types of outlets under the table
and several styles of plugs on the cooking
devices. This caused a little confusion at
first. It was found out incidentally that an
an egg absolutely refused to fry on a General
Electric stove if a Westinghouse plug was
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used. Likewise a Westinghouse percolator
refused to have anything to do with current
through a Simplex plug. These little family
differences being attended to the cooking
progressed.

All this interested the throngs, particularly
some fortunate men who were selected at
random, or for other reasons, to come in and
act as eaters.

At the corner of one of the ooths anywhere
from six to twenty people might be observed at
any time sniffing ozone. They all took very
deep breaths and “then looked sadly, far
away into the distance, trying to imagine
“mountain air.” The little machine which
caused all this reminiscing was no more than
eighteen inches high but it sent out a blast of
air heavily impregnated with the somewhat
pungent odor of this strange gas which is
formed in the region of a high potential
electric discharge.

One end of the hall was taken up with a
row of miniature shops and stores all facing
out onto “Common-
wealth Avenue”
Within, all the thrills

of a shopper on bhar-
gain day were experi-
enced. A member of
that sex which most delights in this form of
battle would approach the entrance with fire in

POPULAR ELECTRICITY

the eye and at once plunge in absolutely with-
out fear. Once inside, it was action every
minute of the time, all the way down through

SNIFFING OZONE

the line of shops. The interiors were
beautifully lighted by every artifice knowr. to
the illuminating expert. Ways were demon-
strated for using electricity in a grocery
store, for correctly illu-
minating a dress shop
or a drygoods store,

Everything new znd
beautiful in electric fix-

. tures and everything
useful in the culinary line were on exhibit
in the Electric Shop.

“Have you seen Thordarson fry eggs on
ice?” “Naw. Don’t believe it. That's all
press agent talk.” “Come on, and I’ll show
you,” says the electrical engineer to his friend
the bank cashier. They push their way
through to the annex. The cashier wants to

et -
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stop and listen to the amateur wireless fiends
who are seated with ecstatic expressions,
and wreathed in the flames of their resound-
ing instruments, but his friend drags him
away to the corner wherein is the Thordarson
“Wireless kitchen.” They line up beside the
rail and watch the show. Thordarson, the
“electrical wizard,” presides behind a sort
of long counter. At his left is the usual
“assistant” who from time to time makes a
mysterious pass under the table as if to
scratch his ankle. This is 'not supposed to
be noticed by the crowd.

“Here we have the wireless churn,” says
the wizard. This imposing apparatus con-
sists of a sort of glass stein without a handle
and half full of water. In the water is a
metal sphere with a wire or two around it.
Setting the whole thing on the top of the
table the sphere revolves rapidly until set
to one side when it stops as if tired.

“Wireless lamp”’ shouts the wizard. This
time he takes up a circular coil of wire wound
on the outside with tape and with an incan-
descent lamp connected to the center; no
connections whatever to any external source.

Holding the lamp over the table it burns
brightly.

“Now we will fry an egg on ice,” explains
the wizard. He places a frying pan on the
table top and turns away for an instant.
The assistant scratches his ankle and the
pan aviates away ten feet.

Having secured the pan again the wizard
passes down the line and lets the cashier and
the electrical engineer and the rest of the
crowd feel of it and of a slab of ice which he
has in his hand. Both cold. Then he goes
back and places the ice on the table. Then
he holds the pan over the ice for a few mo-
ments. The second assistant wizard care-
fully selects a bunch of lard and puts it in
the pan. It sizzles slightly. Second assist-
ant then awkwardly breaks an egg in the pan.
It sizzles, fries and actually smells good.
All this time the pan sets on a slab of ice.

“I’ll be jiggered if that doesn’t get me,”
says the cashier. “Now tell me how he
doesit—you, who think you know electricity.”

Says the electrical engineer, “It is done, not
by what we ordinarily call wireless current;
that is, high voltage, high frequency current
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“NOW WE WILL FRY AN EGG ON ICE,

which transmits wircless messages, but by
the ordinary low voltage alternating and
direct current which is usedfor lighting.
Under that table are large transformers the
cores of which form immense electro-magnets.
When that assistant juggles under the table
he closes a switch which sends current
through the transformers. As a result the
table and the wizard himself are plunged into
a powerful magnetic field, which of course is
not harmful to them. This field may be
made alternating by sending alternating
current through the transformers, in which
case it rises up and dies down many times a
second. Now when you place the frying
pan in this field of magnetism the metal in it
may be considered as a closed circuit and
the fluctuating magnetic field causes electric
currents to flow in the metal of the pan,
though non-metallic objects such as ice, the
table top, etc., are not affected. These eddy
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EXPLAINS THE WIZARD

currents as they are called (and they
are developed in any solid piece of
iron placed in an alternating magnetic
field) quickly develop heat enough to fry
the egg.

“In the same way the lamp is lighted.
The coil of wire in this case is affected by the
magnetism and has generated in it sufficient
current to light the lamp.

“When the frying pan was made to jump
off the table only direct current was used in
the transformer. When the switch was
closed there was a great outward surge of
magnetism as the field was established around
the transformer and the metallic pan was
repelled by this field and whisked away.”

“Oh! T see,” said the cashier as they
wended their way to the door to catch a
Wabash Avenue car, casting one more look
backward at the wire column where several
men were still earnestly figuring.




The Coming of the Multiplex Telephone

By WILLIAM C. WARD

What bids fair to be a great advance in the telephonic art was inaugurated when Major
Squier, on January 3rd of this year, gave to the people of the United Stales his patents on a
system of multiplex telephony; that is, a system it is claimed, permitting of sending severa:
non-inlerfering messages over one circuit at the same time. As has happened so many times
in the past, in the case of great inventions, two men apparently were working on the same idea
about the same time. Mr. Frank L. Perry of Chicago, widely known in electrical circles
throughout the country, demonstrated over two years ago, to reliable witnesses, that a non-
interfering voice message could be transmitted over an isolated circuit which was at the same
time being employed for transmitting a to and fro conversation. It is only fair, therefore, that,
Jollowing Mr. Ward’s description of the Squier system, we give an account of Mr. Perry's
work and the excellent proof which le has to offer establishing the fact of his independent

research.—Editorial Note.

The utilization of combined wire and
wireless practice, patents for which have
been taken out and dedicated to the public
by Major George Owen Squier, United
States Army, amounts to what will prove to
be the greatest stride made in electrical
communication since the invention of the
telephone itself. In the new system, multi-
plex telephony—heretofore never practical—
is easily accomplished; also, any number of
telephone and telegraph messages may be
sent simultaneously over the same wire
without any mutual interference, and one of
the most important features of the invention

is the absolute elimination of the distance
restriction which until now has prevented
further developments in long-distance
telephony.

Ever since the electromagnetic theory of
light became an accepted fact, the whole
range of ether waves has been looked upon
as a spectrum extending from the extreme
ultra-violet rays on the one hand, through
the visible spectrum to the exceedingly slow
oscillations that are used on submarine
cables. Also use has been made of all parts,

for various purposes, with the exception of
one extending

two well-defined intervals;

Photo by Waldon Fawcett

MAJOR SQUIER OF THE UNITED STATES ARMY, AT THE RIGHT, AND HIS

ASSISTANT

TALKING SIMULTANEOUSLY OVER ONE

LINE WITIIOUT INTERFERENCE
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Pl?oto by Waldon Fawcett

MAJOR SQUIER USING IITS FIRST MULTIPLEX TELEPHONE

from a frequency of about 3 x 10 of the
extreme infra-red, to 5 x 10, which js the
shortest wave yet produced by electrical
apparatus—and another interval extending
from 100,000 cycles per

. energy.
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cross-section of the wire. As the fre-
quency increases, the skin effect becomes
more and more pronounced until the fre-
quency reached the realm of the millions
per sccond that are used in radio-tele-
graphy, when the energy is no longer con-
fined to the conducting wire, but radiates
into space through the ether, In the inter-
mediate range from say 20,000 to 100,000,
the energy is largely carried by the ether
immediately surrounding the wire, but is
sufficiently linked to the conductor to prevent
excessive radiation and the resultant loss of
In Major Squier’s system, then, the
loss of power due to the
ohmic resistance of the
conductor is eliminated
by employing currents of
sufficiently high frequency
to be carried in the ether
surrounding the wirerather
than in the wire itself, and
as a natural result more
work can be performed
at a great distance than
can possibly be expected of
a low-frequency conduction
current.

Oscillatory currents of
the frequency employed
are, however, much too
rapid in their periodic reversals to produce
audible effects in a telephone receiver.
The limits of sensitiveness of the human
ear lie between frequencies of from 16

second to 15,000 cycles
per second. This latter
represents a practically un-
explored field which Major
Squier has found by ex-
periment to be very useful
in solving the problems of
multiplex telephony and
telegraphy.

With such {requencies
as are used in ordinary
battery telephony the so-
called phenomenon of
“skin effect;” that is, the
tendency of the electric
current to flow on the sur-
face of the wire, is com-
paratively small, and the
current fairly well distri-
buted throughout the

e

- v

Pho'o by Waldon Fawcett

PRINCIPAL PARTS OF TIIE SQUIER MULTIPLEX TELEPHONE

SYSTEM
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to 20,000 cycles per second, and entirely
apart from this is the fact that it is
a physical impossibility for a tele-
phone receiver diaphragm to vibrate in
syntony with any oscillations of much
higher frequency than the maximum limit
of audibility. For this reason Major Squier
has found it necessary to employ a detector
such as that now used in wireless practice
to integrate the oscillations into one-dimen-
sioned effects that will cause telephone
receivers to respond audibly, as they now do
in ordinary battery telephone systems.

Both the sending and receiving stations are
therefore connected inductively with the
line wires, and a generator at the sending
end is kept giving out undamped oscillations
upon which voice vibrations are impressed
by a microphone transmitter in the primary
circuit as is now the case in the ordinary
wireless telephone. At the receiving end, an
inductively connected circuit with an inte-
grating detector shunted across the telephone
wires, exactly as in wireless practice, trans-
lates the messages into articulate speech,
It is obvious that the number of messages
that may be simultaneously transmitted over
the same line wire is limited only by the
number of frequencies to which oscillating
circuits may be tuned, and this borders on
infinity. Also it is evident that telegraph
and telephone messages may be sent over
the same wire at the same time, so long as
the frequencies of the different sustained
oscillations of which their signals are modi-
fications are not sufhiciently near together to
cause interference.

One of the most important economic
features of the invention is the elimination
of the necessity for using a return wire in
telephone circuits. This has heretofore heen
necessary on account of interference from
carth disturbances, cross-talk from other
circuits, electric railway complications and
many annoyances from unknown sources.
All of these outside influences, however, are
of low frequency, and their elimination from
the Squier system is due to the use of con-
densers of very small electrical dimensions,
which, though imposing great impedance
to slow oscillations, offer little or none to
frequencies as high as 100,000 cycles per
second.

Though the Duddell arc and other ap-
proved sources of sustained oscillations have
been successfully used, Major Squier relies
chiefly upon a generator of his own design

to supply the necessary oscillations direct.
This machine, which is the power behind
the throne in the new system, consists of the
usual coils between which rotates an arma-
ture about one foot in diameter at a speed
of 20,000 revolutions per minute. The
generator gives out approximately pure sinc
waves corresponding to a wave-length of
.86 miles.

In this system practically all of the gene-
rated energy is used, while in wireless
telegraphy nearly all of it is wasted as the
diameter of the radiated wave-sphere ex-
pands—that is the surface density of the
sphere, which is expressed in terms of energy,
decreases as an involved function of the
radius increases.

It will be remembered that no practical use
was ever made of wireless telegraphy until
Marconi grounded one wire and sent out
earth-guided waves. Hertz, too, noticed
the performance of waves traveling along
conductors. But it has remained for Major
Squier to make use of wire-guided oscilla-
tions and to develop the first practical
universal multiplex system.

For many years Frank L. Perry of Chicago
had in his mind the idea of duplex telephony.
At first it was only an idea and a vague one
at that, evolved from numberless experiments
in the mystifying field of vibratory electrical
energy. He spent every hour of spare time
at his researches in electrical wave phenom-
ena.

Gradually the idea took form and in 1908
he was able, with crude apparatus, to do a
wonderful thing in his home laboratory at
3702 Lake Avenue, Chicago. Two people
talked back and forth over an isolated
metallic circuit and also over an isolated
grounded telephone line, using ordinary
transmitters operating in connection with the
ordinary receivers, and at’ the same time
Mr. Perry with his new duplex transmit-
ter, connected to this same line trans-
mitted phonographic “talk” to a witness in
another room; and the witness heard it, but
did not hear the other two people who were
conversing without interference over the line
at the same time. .

Then for absolute proof the witness was
given the ordinary receiver connected to this
same isolated single line. He held it to one
ear and heard a person talk over the line with
ordinary instruments. Drawing it away he
held the special receiver to the other ear and
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Fuoto by Burhke &« Atwell

READY FOR THE TEST—CRUDE TELEPHONE OUTFIT OF THE ORDINARY TYPE AT THE RIGHT, FOR
““TO AND FRO" MESSAGES; TWO PERRY DUPLEXING RECEIVING SETS AT THE LEFT

heard only the phonographic talk with mus-
ical accompaniment. Bringing the two
receivers to his two ears he heard the con-
fusion of the two transmissions and knew
beyond a doubt that the one circuit was
carrying at the same time two sets of voice
messages, either of which he could listen to
independently, depending on which receiver
he used. Duplex telephony had ““arrived.”

The witness on this occasion, November
4, 1908, was Mr. Bion J. Arnold, the cele-
brated consulting engineer and traction ex-
pert. He gave to Mr. Perry signed state-
ments and signed a drawing verifying this
important achievement.

Supplementing Mr. Arnold’s testimony a
signed statement was procured, after similar
demonstration, from Mr. Donald M. Carter
of the law firm of Parker & Carter, Chicago.

Still other men were permitted to listen to
the performances of this Perry duplex tele-
phone system, namely: Mr. B. E. Sunny,
president of the Chicago Telephone Com-
pany and vice president of the American
Telephone and Telegraph Company, heard
a successful demonstration in October, 190g;
Francis W. Parker, of the firm of Parker and
Carter, and Dr. C, T, Barker, a well-known
Chicago physician and surgeon, all witnessed
successful tests.

Mr. Perry wisely is not telling any one just
how he does it. But immediately after an-
nouncement of Major Squier’s achievement
came from Washington, he quickly repeated
before Mr. Rufus Hatch Holbrook, associate
editor of Telephony, his successful accomplish-
ment. The system is essentially the same as
that employed over two years ago when Mr.
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could see, the photographs herewith give a
most excellent idea of the general appearance
of the apparatus as it was used over two
years ago, and as it was employed within a
day or so after the announcement from
Washington, this year.

On almost every occasion in demonstra-
ting, he places two people at the two receiving
stations in one room. With one of these
persons at one of these receiving stations, a
second person in another room converses.
In a word, an ordinary “to and fro” tele-
phonic conversation is carried on between
these two people over a single isolated
metallic circuit or an isolated single wire
grounded circuit. This circuit in some cases
covered a distance over surrounding roofs
of a little less than a city block.

While this ordinary “to and fro” telephonic
conversation is being carried on between the
two persons, one at each end of the above
mentioned single circuit, it has been Mr.
Perry’s general custom to send over this
same one circuit in one direction to the other
person in the receiving room, either another

human voice or a phonographic reproduction
of the human voice (with song and musical
accompaniment.) This second human, or
phonographic-human voice and music, is

4

Photo by Burke & Atwell
MR. PERRY IN HIS DUPLEXING “SENDING
STATION" .

Perry first put the second telephonic mes-
sage (voice) on the one isolated circuit that
was at the same moment being used to convey
hack and forth the electric waves of ordinary
“to and fro” telephonic conversation.

This new and additional voice message
was at that time sent in only one direction,
that is, to a listener. But be it understood
that this transmission of a second and
additional telephonic message in one direc-
tion over the one circuit was enough, Mr.
Perry knew, to demonstrate before creditable
witnesses the discovery of duplex telephony.

With reference to the illustrations presented
herewith, Mr. Perry frankly states that there
are of course certain parts of the apparatus ~CRUDE TELEPHONE OUTFIT Uy e ORDI-
boxed up and purposely otherwise concealed; NARY TYPE AS USED FOR “TO AND
but in so far as any ordinary visiting observer FRO™ MESSAGES

Fholo by burke & Atwell
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delivered into a special transmitter by phono-
graph in what Mr. Perry calls his “sending
station” or “transmitter room.” This dem-
onstration has always been with more or
less crude, hand-made apparatus.

It is here emphasized that the operation
of this apparatus during these tests is such, at
its perfection, that listeners cannot detect any
interference  between the two telephonic
messages that reach cither of the persons in
the receiving station at the same moment
over the same circuit.

Soon after making his discovery Mr. Perry
became convinced that telephonic duplexing
would first find its greatest utility on isolated,
single metallic-circuit lines longer than those
usually found within city limits. Therefore
since 1908 he has been engaged in researches
leading to much longer distance voice du-
plexing transmission.

Measuring Intensity of Illumination

It is often desirable to determine the illum-
ination of a certain room in . foot-candles.
Also the architect or illuminating engineer
may wish to know the illumination of a
certain wall or other surface. To enable
this determination to be made conveniently
a device known as the “luxometer” has been
put on the market by a London engineer.

It measures only 7 by 334 by 2 inches
and weighs less than a pound and consists
of a self-contained standardized lamp which
throws a beam of light onto an inclined
screen as in the Trotter portable photo-
meter.

It may be stated that there is a mirror,
from which the central portion of silvering has
been removed, which is viewed through an
eye-piece and is set at such an angle that it
reflects into the eye-piece the inclined screen
above mentioned. The eye therefore sees
in the field of view, a small annular patch
representing the inclined screen and the
central portion which is cut away. Through
this central portion the object of the illumina-
tion of which is to be determined is viewed.
The angle made by the inclined screen with
the rays of light, is variable by means of a
milled head and is adjusted until the illumi-
nation of the central and outer parts of the
field of view coincide on the well-known
Trotter principle. The illumination of the
object viewed can then be read off on a direct
reading scale graduated usually from o to 4
foot-candles.

POPULAR ELECTRICITY

When it is desired to determine the

intrinsic brilliancy of a surface the above
procedure is followed and the same can be

MEASURING INTENSITY OF ILLUMINATION
done by viewing a surface placed horizontally
in case the horizontal illumination at any
point is required.

Preserving Telegraph Poles

The Imperial German Postal Department
has conducted extensive experiments with
various impregnating materials to preserve
the life of telegraph poles. It finds that if
zinc chloride is used, the life of the pole is
about twelve years; with copper sulphate,
it is fourteen years; with corrosive sublimate,
seventeen years; while if treated with tar oil,
the pole will last 22 years.

For the year 1910 the Chicago Telephone
Company reports the greatest growth in its
history, the net gain in the number of tele-
phone stations being 37,641. In the city of
Chicago the total number of telephone
stations connected to the exchanges of this
company now amounts to nearly 240,000,
and in the suburban district there is some-
thing over 60,000, giving a total of about
300,000 stations in the territory served,
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AN ELECTRIC TRAIN IN THE ALPS

Above is a view of one of the electric trains on the famous Wengernalpbahn
in Switzerland. This mountain railway is operated by direct current of 1,500 to
1,800 volts and the locomotive climbs slowly up the steep grades by means of a
rack and pinion. Two cars are drawn at a load, each seating 48 passengers. A
speed of about ten miles an hour is possible on the 25 per cent grade. The train

is heated and lighted by electricity. By means of automatic brakes the train
may be brought to rest in from 2} to 64 seconds




Journalism of the Sea

By F. M. SAMMIS

A few years ago, when a man was worn
and nervous from the strain of his business,
it was customary for his physician to recom-
mend an ocean voyage for his rest and
refreshment. During his trip on the water
he could enjoy absolute rest from his
business worries, but nowadays there is no
such thing as freedom from business for the
man of affairs. FEach morning on his
journey across the ocean he finds heside his
plate at the breakfast table a newspaper
printed on board containing the latest news
of the day. While he may have resolved
to forget entirely the things left hehind, it is
more than human nature can resist to leave
untouched the little sheet and he is soon
eagerly perusing the happenings of yesterday
or glancing at the quotations of his pet
stocks. There is not even the excuse that
he happens not to have the change to pur-
chase a paper, for they are distributed gratis
to every passenger, for like other newspapers,
they are made profitable by means of their
advertising columns.

The machinery necessary to make possible
the publication of a daily paper in mid-
Atlantic is very much the same as that re-
quired for any of the great city newspapers,
except, of course, on a much smaller scale.
There is, however, one marked point of
difference and that is in the manner in which
the news is transmitted to the editorial room.
The material for the Atlantic Daily News is
furnished by the tremendous organization
known as the Associated Press, which has a
representative in  every news gathering
center of the earth ever on the alert for items
of interest to telegraph to New York. Every
day in the year at 8:30 p. m., a special
dispatch is prepared at the Associated Press
office in New York and telegraphed direct to
the Marconi Station at South Wellfleet, Mass.
From here, by means of wireless telegraphy,
the news of the world at large is sent out to
vessels hundreds of miles distant on the
broad Atlantic. The aerial wires supported
by the masts of each steamer intercept a
sufficient number of the ether vibrations sent

FOUR HUCE TOWERS 215 FT.

HIGIH SUPPORT A GREAT NETWORK OF

COPPER WIRES
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ENGINE AND TRANSMITTER HOUSE OF THE WELLFLEET STATION

out by the Cape Cod transmitter to operate
the sensitive receiving apparatus, the opera-
tor records the message and in the morning
the traveler finds at his place the news that
has come so far and has heen printed while
he slept.

Perhaps, it might be interesting to know
something of this station on Cape Cod, the
methods by which the news is transmitted
and the little company of men who form the
working force. The plant is located about
two miles from the railroad station at South

A POWERFUL ENGINE AND DYNAMO ARE NECESSARY TO PRODUCE THE ENERGY
FOR LONG RANGE WIRELESS WORK
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BUNGALOW IN WIIICII THE WIRELESS OPERATORS LIVE

Wellfleet and is situated directly on a huge
sand bluff that overlooks the Atlantic Ocean.
There is little here but sand, the kind that
stays awhile and then moves on. In fact,
it is not uncommon for some of the ])ulldm"s
to be almost buried during a single storm.
A species of coarse grass alone succeeds in
drawing nourishment from the sand, and to
this vegetation, Cape Cod owes its existence,
for without it, the Cape would long since
have been blown away.

Four huge towers, each 215 feet high,
support a great network of copper wires, the
lower ends of which lcad into the trans-
mitting room. These wires, when charged,
set in vibration the ether for 1,500 miles
around. Under the shade of these towers
nestle the several buildings of the plant. A
low brick structure houses the great puffing en-
gines and humming dynamos that furnish the
power necessary for the transmission of mes-
sages to great distances. Under the same roof
is also located a storage battery of colossal size
and a machine shop. Connected to this
building by a long corridor are the trans-
mitting and operating rooms, in which occur
the wonderful display of electrlcal pyro-

technics that has caused the plant to be.

dubbed “Marconi’s thunder factory.”

About a thousand feet from the plant is
situated the comfortable little bungalow that
shelters the men employed at the station.
There is a plank walk from the plant to the
house and many are the tales told of trying
to keep to the path on a stormy night when
the ground is covered with snow and the air
full of DLlinding sleet, or of endeavoring to
reach the bungalow when there is a ferocious

wind storm blowing that drives the loose
sand against the men’s faces with such force
as to almost bring the blood. On one
occasion during a heavy storm, the manager
hecame confused in atlempting to make the
passage from the house to the plant and only
succeeded in reaching his destination by
following the wire tence which encloses the
ground> for its entire length.

The bungalow in which the men dwell is
as pleasant and cozy as one could wish for.
There is a large living room, furnished with
comfortable chairs and couches. The walls
arc hung with pictures and on the tables are
scattered books and magazines. Most of
the ,men endeavor to play some musical
instrument and, whatever the result may be,
there are no ncighbors to complain. Fhey
have an exnellent phonograph and a great
number of records. They had a rule “that
whoever was guilty of profane language
had to pay a fine for each offence and this

money was used to buy records; or if any of
the men went to Boston for a little vacation,
they were to buy a half dozen records for
the privilege. Fach man has a bedroom to
himself, there are two guest rooms, the mana-
ger has his larger room and office and there
is a very pleasant dining room.

The happy family, for it is a happy family,
consists of a manager, two telegraph opera-
tors, two engineers and two old salts as
riggers, a chef and steward and two dogs,
Mlssy and Mike. The manager is the tech-
nical man and wireless engineer of the plant,
in addition to his position as head of the
family. The two telegraph operators take
shifts in working the land lines and vrireless



POPULAR ELECTRICITY 975

circuits, for the station is also used for
communication with Boston shipping. The
engineers stand watch alternate nights to
start the main engines of the plant and to
keep them running smoothly. There are
also a thousand and one things for them to
do during the day—some repairing, improve-
ments to be made or experiments for the
engineer at the head office in New York.
The riggers keep the towers and stays in
ship shape. They may be seen almost any
day, perched far aloft, tightening a rope
here, replacing a fouled wire of the antennx
there, putting in their time wherever it may
be most needed. Painting the towers is a
job that keeps them busy for many weeks at
a time with extra men to help.

The chef or steward is the one man who
has it in his power to make the family either
happy or miserable, and misery is little
known here. It requires considerable fore-
sight and good management to keep the
larder well supplied at this out of the way
place and many of the provisions must needs
come from Boston. With some help from
the town store, the wares of local fishermen
and an occasional mess of {lounders caught
from the bank by the men when off duty,
the commissary department is kept well
supplied.

The men gather for a late breakfast in the
morning, for some have been up until two
o'clock on duty, and then starts the business
of the day There are various tasks to
engage the men during the daytime, but it is
at night that the real work of the station
begins. At 8:30 p. m. the operator on duty
hears a call on the land wire, and he is at
once busy copying on his typewriter the news
dispatch from the Associated Press. He
then takes his copy down to the plant and
starts punching the strip.  This operation is
one recently added to the daily regime and
is the means by which the entire news mes-
sage is sent automatically in perfect Morse
characters without the operator touching
a key. In order to insure the receiving
of the message by the ships at sea, many of
which are at distances too great to ask for
repetitions of certain words they may have
missed, the entire news dispatch is repeated
several times. In the days when the opera-
tor had to send this long message four
times by means of a huge telegraph key, in
addition to receiving it from New York over
" the land line, the news became rather a hore,
especially when the hours of the morning

were small and the man’s eyes heavy for
sleep. The message having been punched
on the paper, the strip is then wound on a
reel attached to the motor-driven automatic
transmitter and is then ready for the pro-
gram, which starts at ten o’clock each night

‘and continues until completed.

At g:30 o'clock the engincer on watch
hastens down from the dwelling house to the
plant and starts three great flaming torches,
in order to heat the ignition Dballs of the
kerosene engines. Oil engines are used in
this plant because of the high cost of coal
and the difficulty of delivering it at the
station. By g:50 o’clock all is in readiness—
the engines are running and the recording
instruments are inspected to note whether
the current value is correct. When the
clock points exactly at ten, a red signal light
flashes in the engine room, the operator
releases the catch on the automatic trans-
mitter and the crashing noise of the spark is

immediately heard in the adjoining room.

Here in the transmitting room great streams
of fire a foot long are thrown out by powerful
blowers and the tremendous noise of the
spark, though musical, is terrifying. Very
few persons have seen this plant in operation
for visitors are strictly prohibited from
entering upon the premises, but one may hear
the high pitched note of the powerful spark
for several miles, if the right be quiet or the
wind favorable

Through the windows of the station the
spark has been seen for fifteen miles at sea.
Viewed from the exterior, the intense white
flash showing through the ground glass
windows of the instrument room and the
deafening crash of the spark would cause
one to believe that here is the home of the
evil one. In this way the great plant is
calling to ships near and far and sending
them the news of the day. The ships may be
1,500 miles or only 100 miles away, and unless
the vessel is at the greater distance, the
operator usually copies the complete dispatch
correctly the first time without recourse to
the repetitions that follow.

While the operator at Cape Cod is busy
sending out the day’s dispatch on each one
of the numerous ships on the broad Atlantic
there listens an attentive ear, and the ear must
needs be attentive if it is to catch the message,
for while the waves are tremendously power-
ful when released from the towers at Cape
Cod, they travel equally in every direction
and the amount of energy received by a ship

-
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1,500 miles distant is infinitely small.

Between the masts of each vessel are strung
horizontally several stranded copper wires
about the diameter of a pencil. These wires
are separated by wooden spreaders and
carefully insulated by special hard rubber
insulators from the masts and their attendant
stays. Several vertical wires are connected
at the center of the horizontal ones and these
lead directly through an insulator into the
wireless cabin, usually located on the upper
deck.

The modern Marconi cabin aboard ship
is divided into several sections. There is
usually an inside companion way for the
convenience of passengers and this leads into
a reception room where messages may bhe
filed for transmission. Directly adjoining
this reception room is the main portion of the
wireless cabin where the man on watch
answers the thousand and one questions
propounded to him by fair passengers,
while those not so fair must content them-
selves with a somewhat more brief descrip-
tion of the wizardry of wireless.

A sample of the efficacy of explaining
wireless to a passenger is well illustrated by
the story of an operator who, in the days in
which the received signals were recorded on
a paper strip, had particularly prided himself
upon an especially lucid description of the
modus operandi of wireless telegraphy to a
fair passenger. Upon thanking him for his
courtesy, the lady remarked that she under-
stood it all perfectly, but would he tell her
how the paper tape reached the ships from
shore without getting wet.

Next to the main room is the living room
of the two operators and it is as comfortable
a little cabin as there is on the ship. There
arc two berths, a writing desk, a chair or
two, and in fact, all the comforts of bachelor
life. At meal time the men repair to the
main saloon and dine with the passengers or,
if business be heavy, as it often is on the
larger vessels, the meals may be served by
the steward in the Marconi cabin. There
are two other and much smaller rooms
opening from the main cabin. The first
contains the entire wireless equipment used
for transmitting, while in the latter is located
the receiving apparatus. Here are the
special and sensitive instruments in which
we are particularly interested. This room
is especially constructed with sound-proof
walls several inches thick and lined with
cork. These more modern accommoda-
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tions are in marked contrast to the quarters
on the older vessels with which the operators
had to content themselves. They were
limited té one small room which contained
the wircless apparatus and a berth. There
was barely room to turn around in and, if
perchance, the Marconi man was of the long
variety, the chances were his feet extended
under the instrument table when he turned
in for a few hours sleep.

Each night, a few minutes before ten, the
operator in charge shuts himself in the little
sound-proof room, provides himself with pad
and pencil, adjusts the pair of telephone
receivers to his head and awaits the stroke
of ten. ILxactly on the minute, the faintest
little whisper is heard in the telephones.
The giant spark at Cape Cod is saying,
“Good evening, ships, Good evening, ships.”
This spark, which was so terrifying at the
station, is so weak at 1,500 miles as to be
indiscernible by anyone hut an operator
who has become expert by long practice.
These signals, though faint, are quite
distinct and may be likened to the gentle
purring of a contented kitten, though they
are not so loud. Quite recently it has heen
discovered that the human ear is more
sensitive to a higher musical note than that
which was produced by the spark formerly
in use, which was at the rate of 4,000 sparks
per minute. The new musical spark has a
frequency of 36,000 impulses per minute
and is readable at considerably greater
distances with the same power.

In the meanwhile, with receivers tightly
pressed against his ears, the operator is
rapidly writing down pages of news. This
continues for about an hour, at the end of
which time the dispatch is complete. The
copy is then quickly transcribed on the
typewriter and hurried down to the *“‘editor
on board” of the Adantic Dailv News.
One of the first things required of the editor
of a newspaper is the ability to write a para-
graph from a single sentence and to con-
struct a whole story from a single paragraph.
This Atlantic Daily editor must likewise
have the faculty of making readable articles
from the abbreviated news of the telegraphic
dispatch.  To a novice, this message re-
ceived on board, would be almost unintelli-
gible.

When the copy is ready it is turned over
to the typesetter who prepares the type in the
good old way in vogue in newspaper offices
before the advent of the linotype machine.
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RECEIVING A WIRELESS PRESS DISPATCH
TRANSATLANTIC LINER

By long practice he has become very deft, and
in a short time all is complete and passed
over to the printer for his part of the work.
The forms are rapidly adjusted to the
motor-driven press and soon the copies are
being taken off and folded for distribution
the following morning. For the first half
of their journey across the Atlantic the ships

receive their news from the station at Cape

Cod and the latter part of the time from the
station at Poldhu in Cornwall, England.
The first wireless newspaper to be pub-
lished on board a vessel crossing the Atlantic
was a little sheet known as The Transatlantic
Times. 1t appeared November 15, 1899,
and was published on board the American
line steamer St. Paul, enroute for England.
On this voyage the St. Paul carried Marconi
and two of his engineers, returning from
America where they had been carrying on
experiments with a new kind of telegraphy.
The particular object of their visit had been
to report the yacht races for the Associated
Press and as success had crowned their
efforts, they were looking for new worlds
to conquer. They decided to publish a
newspaper on board ship and obtained the
latest news of interest from the Marconi
station at the Needles. The papers were
neatly printed and were sold at a dollar a
copy for the benefit of the Seamen’s Fund.
From this small beginning, the idea grad-
ually grew until the erection of high power
stations at Cape Cod and Poldhu made
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possible the constant re-
ception of news from land
and a daily issue filled
with  up-to-the-minute
happenings.

The Atlantic Daily
News is a paper from
eight to ten pages and is
printed in the form of a
magazine. On the out
side cover there is a copy
of some famous paintin-,
a photograph of some
prominent man or an
illustration of some article
within. As the paper is
distributed to all passen-
gers without charge it is
necessary to pay for its
printing in some manner
and, as is the case ‘with
other magazines and
papers, this is done by
the advertising which appears in its pages.
Many of the best hotels and shops have their
names appearing in the Atlantic Daily News.
There are many items of interest in the paper,
news from all parts of the globe, the quota-
tions of the stock exchange, the latest gossip
of the sporting world, the abstract of the

ON BOARD A

PRINTING THE ATLANTIC DAILY NEWS

ship’s log, the evening’s program of music,
etc. Like the great metropolitan papers,
extras are sometimes issued of important
news and on the bulletin board is posted
election returns, etc.

The papers are most eagerly sought after
by the passengers and they are scanned with
absorbing interest. It is the great event of
the day on shipboard and conversation turns




978

to the facts that have been made known by
the advent of the little sheet. Of course,
the barest facts are all that can appear in
news dispatches that aim to send as much
information as possible in as short a form as
is commensurate with making sense. The
whys and wherefores that hrought about a
certain event are talked over in the smoking
room and as the passengers pace the deck
for their morning constitutional.

The bulletin hoard that is posted each day
with the news of the steamer is the center
of a great deal of interest and sometimes of
amusement. The day’s run is always noted
down. Sometimes with good weather and
favoring winds the vessel may have made
unusually good time, or it may be, that with
a head wind and other bad conditions she
may not have been able to make her usual
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VOLUME T, NO. I, OF THE TRANSATLANTIC
TIMES—FIRST WIRELESS NEWSPAPER
EVER PUBLISHED

number of knots. The names of the steam-
crs with which the wireless operator has heen
in touch are noted down, with any news of
importance that he may have received from
any of them. The passengers scan the
horizon with great interest for a sight of the
wonderful icebergs or enormous school of
whales that are reported as having been scen
by a nearby steamer. There is a feeling of
pity, not unmixed with awe, when there is
reported a derelict near at hand and the man
on watch does not cease for a minute his
close scrutiny of the waters ahcad until he
feels that his vessel is out of danger from
these perils of the sea.
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For the last five years newspapers have
been published daily on the Atlantic liners.
From the individual efforts of the steamship
companies, each of which printed its own
paper with its own title, has developed a
publication with an issue of several thousand
copies daily, with a single management for
all the lines. This insures uniformity of
issue and increases the advertising value.
Some idea of the high esteem in which ad-
vertisers hold this little newspaper may be
had by the fact that for a single page as much
as four or five thousand dollars per year is
obtained. Tor certain classes of select ad-
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FIRST PAGE OF THE WIRELESS NEWSPAPER
NOW READ ON ALL TIE LARGE
TRANSATLANTIC LINERS

vertising this price is not high, for this is a
medium that is placed in the hands of people
of means for a week and the results are well
worth the price paid. Year by year the
paper has grown to its present size, and in
these coming days of thousand-foot liners
with swimming pools and elevators, who shall
say that even extras and Sunday magazine
supplements may not soon be the order of
the day.
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The Flying Scarab and the Seventh Heaven

By RENE MANSFIELD

Iv.
Clickt—Kent’s hand fell to his side.

Both men turned about quickly. They had
forgotten the girl. She was bending over
Kent’s camera concernedly. “Oh, I don’t

know what I’ve done, Mr. Mercury. I do
hope I haven’t broken anything,” she cried
contritely. “I was trying to operate the
shutter—this is the shutter, isn’t it?—and
this little screw thing snapped. How care-
less of me!”

“Doesn’t make a particle of ditference,”
Kent assured her exuberantly, “not a par-
ticle. Nothing matters—nothing in the
world. By Jove, it’s wonderful—it’s mar-
velous! You'll think I'm crazy, DMiss
Daphne—but you see, I've won out. I can
do it—what I’ve been working at for years.”
His face was alight with the first brief glow
of attainment, his eyes rested on the little
indicator on the rough table.

The girl saw the unconscious twitch of his
fingers, impatient to be at the work he loved
—the longing in his eves to go over each step
that had led to the result he had attained.

“You will have work to do,” she said at
once. “I must return. It is getling late.”

He insisted that he should accompany her
to the Seventh Heaven. As they started up
the sandy path again Butler followed them
with his eves, an odd expression on his
serious face. They had gone but a little
way bevond his ken, when the girl, who had
kept well in the lead, paused until Kent
reached her side. “Mr. Mercury,” she
said, with a sudden charming shyness, “will
vou please to go on till vou reach that maple
up there—then look straight west, till I—
till T get there.” He looked at her, puzzled.

“No turning into oak trees or laurel
bushes,” he warned.

“It’s my shoes and stockings,” she said.
“I’ve simply got to get the sand out.”

When she joined him at the big maple he
noticed for the first time that she was still
carrying his camera. He was quite over-
come with chagrin that in the blind exuber-
ance of his spirits he had failed to relieve
her of it before.

As they reached the great green velvet
throne of the Seventh Heaven she turned
to him suddenly. “Thank you so much for

your kindness. You've been kinder to me
than you know. I—I shan’t get to the
Seventh Heaven again.”

Kent stared at her stupidly. “But—but,
Miss Daphne ” he could think of no
overwhelming reason to submit for her
coming. “Oh, see here,” he cried with a
sudden inspiration, “aren’t you at all in-
terested in this—this discovery of mine ?”

“Interested? I'm dying of curiosity! I
supposed you didn’t wish to w

“If you should happen up here tomorrow
I believe I can show you something that will
amaze you—that will make those big eyes—”

She frowned. “I should very much like
to witness any phenomena you might pro-
duce,” she said with crushing formality,
though her lashes flickered imperceptibly,
“if vou would be good enough to explain
them to me.”

Kent regretted that he had obtruded the
little personality. He was properly con-
trite, and begged her to come the next day,
when he would tell her himself of the dis-
covery which would shortly be the world’s
property. He was immensely flattered by
the parting remark she trilled back at him
as the low-hanging branch swung back into
place: “You really couldn’t keep me away.”

“Say, Kent,”” said Butler that night
abruptly, “are you blamed sure that camera
wasn’t loaded ?”

“What if it was?” Kent returned. But
he picked up the camera from where he had
laid it when he returned from the Seventh
Heaven, and opened the back of it. There
were no films in it. “You’re crazy, But-
ler,” he said shortly.

: V.

The girl sat in the tree crotch swinging
her brown shod feet nervously and twisting
the end of the braid that hung over her
shoulder into a great curl that shone like
copper when the sunlight filtered through
the leaves.

Not a sail skimmed the surface of the
placid lake—not a bird winged its way across
the brilliant blue of the sky. It was very
warm and breathless, The girl noticed that
a slim little shoot quite at the edge of the
cliff where vagrant breezes might be enticed,
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seemed perfectly motionless. She scanned
the horizon anxiously. There was not a
fleck of cloud or the shadow of a bird that
might be mistaken for the Flying Scarab.
She took a book from a hollow in the tree,
which seemed to hold other articles, too,
and began to read. She had read all of a
paragraph, when suddenly she thrust the
hook back into the recess, slid to the ground
and sat down, Turk-fashion, close to the
edge of the cliff.

The white speck that she had discerned
moving quickly across the sky like a tiny
pilot balloon in a gust of wind, was now
taking form. The girl appreciated the apt-
ness of the name which the aeroplane had
been given. It looked like a huge scarab
with silken wings outspread and metal body
gleaming. She remembered that to the
Egyptians the scarah was the symbol of
immortality. There was something ftting
about that, too. In what had man’s infinity
been so demonstrated as in this century-old
effort to touch upon the very shores of
infinity ?

Straight toward the Seventh Heaven the
Scarab was heading. Its shadow streaked
the lake with a wavering line of indigo.
But instead of the aviator dipping his cle-
vators to glide down to the clearing as the
girl had expected, he shut off the rear pro-
peller engines, and starting up the motor of
the helicopter-sustainer, hovered perhaps a
hundred feet above the cliff.

“Watch that little sprig,” shouted Kent
presently to the girl who was almost be-
neath him. She turned her eves to the lone
little shoot she had noticed before at the
very edge of the cliff, outlined scrawny and
straight against the blue of lake and sky.
Every leaf seemed still. As she looked,
wondering at Kent’s purpose, a great butter-
fly poised itself for a moment and then
settled on a leaf.

“Watch!” Kent called again.

She watched. And in a moment she
thought a breeze must have sprung up sud-
denly. The leaves stirred. The gorgeous
wings of the butterfly swayed. Then the
girl uttered a startled little cry. As though
a blight had fallen upon it from the sky,
or as though an invisible hand had stripped
from it in sudden fury its sturdy new leaves,
the little shoot stood barren against its
vivid background of blue. The butterfly
lay lifeless among the fallen, shriveled leaves.
The twigs and slender branches drooped, and
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the whole skeleton of the shoot seemed about
to crumple into nothingness.

The girl turned an awe-struck face up to
the man in the Flying Scarab. She thought
of stories she had read about Hindu magic
and wonder-workers. She wondered if she
had been hypnotized. In another moment
the Scarab had descended and Kent, scarcely
waiting for the wheels to strike the earth,
leaped from his seat and ran to her side.

“You saw it?” he cried excitedly, ‘“the
butterfly and all-? Isn’t it amazing—isn’t
it wonderful, girl?” The girl sat down
limply on the grass.

“I tell you it will revolutionize warfare—
it will revolutionize civilization. It is stu-
pendous—it is inconceivable! Do you grasp
the importance of it?’’ he asked her, almost
roughly.

“Yes—ves, I think I do,” she said faintly.
“But how—the principle—the *

Kent, succumbing to a boyish abandon
of enthusiasm, flung himself on the grass
beside her and explained as best he could
to an unscientific mind the theory of the
phenomena she had just witnessed. He
drew rough diagrams for her on scraps of
paper and the backs of envelopes. He out-
lined briefly the principles of the X-ray
and also of the Hertzian waves as their ac-
tivities are disclosed by the wireless tele-
graph. He tried to make it clear to her how
he had fused the underlying elements of
those two forces—how he had been able to
focus etheric wave lengths into an invisible
beam so powerful that all forms of life were
destroved when subjected to its rays.

“And this is only the beginning,” he said.
“It is like comparing a sling shot to a Gatling
gun to compare what you have seen with
what experiments will develop. A whole
country can be devastated—a whole army
cut down by this invisible force ”

“But, oh,” began the girl, ‘““what a hideous,
barbarous *

“So hideous and barbarous,” he interrup-
ted, “that the dogs of war will be kept
muzzled—and kept muzzled tight. The
more barbarous we make war the less we’re
going to have of it.”

“And it is you who will tighten up the
muzzle to the last notch. What a famous
man you are going to be, Mr. Mercury!”

Kent smiled. He couldn’t tell her that
fame was already much of a bore to him.

“Not till tomorrow, anyhow,” he replied.
“I’'m not giving it out to the press until this
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“GOOD-BY, MR. MERCURY. GOOD LUCK”

afternoon. I think there are four reporters
down at camp now waiting for me.”” He
grinned boyishly. “We got ahead of ’em
this trip—they were all up in the air till
Butler saw fit to let them know where we
were.”

The girl had arisen suddenly. “I must be
going on,” she said hurriedly. “I have been
here longer than I intended. You have
been so good and patient about explaining

things to me. Good-bye, Mr. Mercury.
Good luck.”

“But see here—you can’t go like this,
you know. Can't you tell me where I may
see you again—may I-—won’t you 2

She interrupted his stammering petition
with an odd little laugh. “Mr. Kent”—
he remembered afterward that she had
called him Kent—*“Mr. Kent, I'll let you
know in the morning!”’
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“Really ?”’ he exclaimed delightedly.

“Really.” She traced a cross above her
heart with the tip of her finger.

“I’ll be here!” he assured her with enthu-
siasm, as she started down the little path
to the road. A ripple of merry, tantalizing
taughter came back to him through the dense
foliage of the trees.

VI.

The next morning, when Butler sauntered
into camp, having walked to the village and
back for some copper wire, shaving soap,
and coffee, he stopped short before Kent,
who was lying before the tent smoking, and
regarded him with fine scorn. “Stung!”
he said briefly.

“Huh?” inquired Kent indifferently.

Butler removed a sheet of the Daily Sun
from his pocket and thrust it beneath Kent’s
rose. Kent gazed down the Roman ridge of
it and sat up suddenly. “How the devil—
how the dev w

Most of the front sheet of the Sun was
devoted to an account, fully illustrated, of
Kent’s Discovery of Death-dealing Rays;
Mystery of Disappearance Explained; Per-
fecting Most Notable Scientific Achieve-
ment of the Century.”

There was a picture of Kent seated in
the Scarab; there was another of Butler and
Kent before the tent of their camp, and also
a most remarkable one showing Kent at
the culminating moment of achievement,
standing by the table where lay his apparatus,
with his hand grasping Butler’s shoulder
in unconcealed joy.

“Stung!” repeated Butler, emphatically.
“And by a petticoat!”

Kent paid no attention to the other’s
disgusted remarks. He was reading the
story carefully.

“By George, Butler,” he cried, when he
had finished, “do you know that’s mighty
well done—and what a scoop! Those fel-
lows yesterday were all on the evening
papers. By the way, it’s kind of queer the
fellows from the other morning editions
didn’t show up. What a scoop—Good
Lord!” Then he laughed long and loud
until Butler was goaded into throwing a
large neat pile of quilts at him. “But, But-
ler,” he roared, ‘she used my own camera—
[ stood around meek as Moses while she
snapped to her heart’s content.—Oh, Lord!
—1I insisted upon carefully explaining every-
thing under the shining sun. I implored her
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to permit me to demonstrate the thing:
Butler, that girl’s a wonder—she’s a wonder,
I tell you.”

“I had my suspicions,
“If you had listened to me

“Oh, hang it all, Butler, what’s the odds?
I’'m glad the girl got the scoop. By the way,
I'm going back to town tomorrow. Yep.
I’ve got a little business to transact with the
Daily Sun.”

When he strolled into the outer office of
that newspaper the next afternoon the small
boy behind the pink sheet behind the desk
was overcome to the point of speechlessness
upon recognizing the aviator.

“I wish to see the young woman who wrote
that story about me yesterday,” Kent re-
peated slowly. “No, not the editor, Miss—
Miss " he hesitated strategically.

“Mis’ Dawson? Yessir. I'll fetch her
right ’way, sir,” the boy finally responded,
darting into the inner rooms. He returned
shortly to say that “She was in the library,
room 403, right there, sir, yessir, thank you,
sir.”

Kent found the girl alone in the library
room looking through the files on the high
table.

“Miss Daphne,” he said softly.

She raised her eyes, shadowed now by the
masses of red-brown hair piled high on her
head.

“Oh, Mr. Kent,” she cried earnestly, giv-
ing him no opportunity to say more, “I
want you to know that I Zated doing it—
how I hated doing it. There is no excuse.
I know there is none. But somebody had
to get it eventually. I hadn’t been here
very long—and I wasn’t making good. My
father wrote me that when he was sailing
one day he noticed that somebody had set
up camp just below my Seventh Heaven. I
seemed to be sure at once that it was you—
I don’t know why. I had to make good, or
lose my position. So I tracked you down.
And I so nearly lost as it was. You didn’t
give me quite time enough”—she smiled
deprecatingly—*“I had to bribe father to
meet the Morning men at the railroad and
drive them to the Seventh Heaven by the
thirtv-mile route. Of course when it got
too late to turn in copy for yesterday, they
went back to the village, and found that the
evening men had returned with the story.
It was reprehensible—it was -

“But, my dear Miss Dawson, I'm not
in the least put out. I liked it, I assure you

b2l

remarked Butler.

1
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Liked it immensely. And I want to tell
you you’re the aptest pupil I ever had.”

Constance Dawson laughed happily.

“Oh, but you should have seen the dread-
ful books I had poked away in the crotch
of that old tree, along with—cameras and
films and things,” she added, “in case of
emergency.”’

“You can’t say that I wasn’t perfectly
tractable,” he laughed back. ‘“Simply de-
lighted in putting my neck in the noose—
head in the lion’s mouth, as it were. I hope
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in view of my past amiability,"Miss Dawson,
you will let me call upon you tonight, where
we can take the matter up in greater detail ?’

The girl looked at him startled. Then
she said quietly, “I’m sure we should be
delighted to have you. We live at the Al-
bermarle. I am—you know I am Dawson’s
wife.”

Dawson? Dawson? The name seemed
oddly familiar, but he couldn’t quite place it.
Then, suddenly, he remembered.

(The End.)

COUNTRY RAILWAY STATION LIGHTING

As indicated in the ac-
companying illustration
the old way of lighting
the railway stations and
platforms in country towns
was by means of kerosene
lamps but since the won-
derful development of the
gas and gasoline engine
and the tungsten lamps a
more modern method is
employed utilizing elec-
tricity for this service.

The new way as shown
in the lower portion of the
illustration consists of a
power house equipped with
a gasoline engine driving
a dynamo as well as a water
pump, the electric genera-
tor supplying electric cur-
rent for lighting the depot,
platform and yard, and
the pump, either operated
directly from the gas engine
by belting or by electrical
transmission, if located at
a distance, the electric mo-
tor driven pump supplying
all the necessary water for
the station, the railway
locomotive water tank and
similar service.

The gasoline engine
- driven electric generator
and pump may be started
at a moment’s notice and is .
most economical in opera--
tion, no steam being con-
tinually kept up for pump
ing service as when steam boilers and steam
pumps are utilized for this service, the electric

THE OLD WAY

THE NEW, WAY

POWER HOUSE

THE ENGINE DRIVES. BOTH DYNAMO XWD pumMp

THE OLD AND NEW WAY OF LIGHTING COUNTRY STATIONS

lighting feature being added with very slight
expense in first cost as well as maintenance.




Electric Block Signaling

By SIMON DEUTSCH, E. E

PART 1V

Of the many applications of the track
circuit, perhaps the simplest and still the
most interesting, is its use in connection with
the highway crossing alarm, a means of

only, and it therefore only requires a track
circuit extending from the approaching side
as far as the street crossing, no special relays
or features being necessary. The alarm is
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giving protection at public high-
way grade crossings from ap-
proaching trains.

To properly protect a highway
crossing from approaching trains
on a double track is a very simple
matter, as the train movements on
each track are in one direction

generally sounded when the train is
1,000 to 3,000 feet from the cross-
ing, continuing until the train ar-
rives at or passes the crossing.
The circuit diagram of a crossing
alarm for double track movements
is shown by Fig. 12 (train move-
ments on each track Dbeing only

FIG. I2. CROSSING ALARM CIRCUIT FOR DOUBLE TRACK MOVEMENTS
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FIG. 13. CIRCUIT FOR PROTECTING CROSSING ON SINGLE TRACK
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FIG. I5. SHOWING POSITIONS OF CONTACT POINTS AS A TRAIN APPROACHES
AND CROSSES A HIGHWAY

in the direction indicated by arrows) both or either direction on the same stretch
and it can be readily appreciated how of track. Unless the alarm is sounded only
any ordinary electro-magnet having an when trains are approaching the crossing,
armature on which is mounted a contact, the crossing alarm becomes a nuisance and
can, by being de-energized when a train is menace to public safety, as an alarm sound-
on the track circuit, close a local bell cir- ing when a train is receding from a street
cuit, ‘and thus sound an alarm as long as crossing is unreliable and soon disregarded.
the train approaches the crossing or remains It therefore is necessary to provide a
on the track circuit. means of automatically silencing the bell

From Fig. 13, which shows the circuit dia- as soon as a train has passed the crossing,
gram for protecting a crossing from single regardless of the direction from which it
track movements, it will be noted by the approaches, and in addition to sound the
arrow indications, ‘that trains operate in alarm for following trains. This is accom-
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plished by means of interlocking relays, a
form of which is shown by Fig. 14, the method
of interlocking of contact points and result-
ing conditions being clearly defined by Fig.
15, A to E inclusive.

From previous description of the track
circuit, it will be understood how a train
approaching the crossing will upon entering
on the track circuit,
short circuit the bat-
teries normally ener-
gizing the relays, or
electro-magnets, and
through resulting
contacts being made
or broken, indicate
its approach. By
reference to circuit
diagram of Fig. 13,
and part A of Fig.
15, the normal condi-
tion of all parts will
be noted. A train
approaching the
crossing, by de-ener-
gizing one side of the
double coil interlock-
ing relay, causes the
contact point on its
armature to assume
the position shown
by B, Fig. 15, thus
completing the bell
circuit, which is a
local circuit. On
reaching the crossing
the train bridges
both track circuits,
whereupon the con-
tact carried on the
opposite armature

.falls on top of the
first contact men-
tioned, correspond-
ing to position C, Fig. 15. As soon as
the train has passed by the crossing,
at which point the two track circuits are
separated, the first mentioned track circuit
being now clear, the coil connected to same
is again energized, and by drawing up its
armature, the contact with the middle post,
which is one side of the bell circuit, is broken,
and the bell is silenced, this being shown by
D, Fig.15. Asthe trainproceeds and passes
beyond the limits of the track circuit, all
conditions are again restored to normal, as
indicated by E, Fig. 13.

FIG. 10. CROSSING SIG-
NAL COMPLETE

PCPULAR ELECTRICITY

The equipment generally placed at the
street crossing consists of the bell, relay,
relay box, and bell batteries, as shown by
Fig. 16, which makes it a simple matter to
wire up the equipment and localize all op-
erating parts so that in case of trouble it is
a simple matter to test out all parts of the
local circuit or track circuit.

(To be continued)

The Cruiser

His home is not the sea, but the forests.
Clad in a felt hat, heavy flannel shirt, with
shoes and trousers to stand rough usage and
miles of tramping through paths that have
known only the redman, he is truly a “child
of the forest.” He carries a gun and hatchet
at his belt, often using the latter to cut his
way through the underbrush. His blankets,
food and cooking utensils are carried in a
substantial bag on his back. As he walks

THE CRUISER

and walks his practiced eye scans tree after
tree and when a certain section of timber
has been carefully scrutinized, he can
estimate to a nicety the number of telephone
and telegraph poles as well as the amount
of lumber of various kinds the section will

yield.
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A Demolished Power Plant

On January 6th, a tremendous explosion
occurred in the plant of the Minneapolis
General Electric Company, blowing out the
walls and demolishing the machinery. This
was followed by a fire which completed the

placed on a large truck which was stationed
on the street just outside of the composing
room. Wires were run into the building
from these batteries and for the first time on
record an electric automobile started to
work in getting out a newspaper.

The five o’clock edition of the Daily News

RUINS OF THE MINNEAPOLIS GENERAL ELECTRIC COMPANY’'S PLANT

work of destruction, as seen in the illustra-
tion. Nothing was left of the expensive
generators and other electrical apparatus
but a tangled mass of scrap.

An unusual incident in connection with
the disaster was furnished by the efforts of
the Minneapolis Daily News to get current
for the operation of its linotype machines.
When the destruction of the power house
deprived the newspaper plant of current, the
Studebaker Brothers Company, located di-
rectly across the street from the newspaper
office, came to the rescue in a novel manner.

The power required for the linotypes was
220 volts. In 20 minutes time the Studebaker
Company unloaded from its electric trucks
105 “‘Exide” vehicle batteries. These were

for January 6th, owed its existence to this
improvised power house.

Sterilizing of Water by Ozone

The largest ozone installation yet carried
out for the purification of water has just been
inaugurated at St. Petersburg, at a cost of
$730,000. Receiving water from the Neva,
the plant passes it through filters and then
through an ozonizing apparatus, which
destroys all deleterious organisms. The
magnitude of the installation, which has
been carried out by a German firm, clearly
demonstrates the growing importance of
this means of purifying water for town

supply.




Electrical Men of the Times

By EDWARD SCHILDHAUER

When the Isthmian Canal Commission
chooses a man to go to Panama you can safely
put him down as close to 10c per cent
efficient. Tested out under actual working
conditions, as Electrical and Mechanical
Engineer of the said Commission, Edward
Schildhauer has, if
anything, exceeded
Government specifica-
tions. Such is the
position which he
now_holds. How he
prepared  himself  for
jing g:;fionshblhtles is
a'rl’mter.eﬁﬁlg story.

’Edwaz&Sthlldhauer
wag born4in 1872 at
New Holstein, Wiscon-
sin, a town composed
entirely #of German
political exiles due’to
the wars of 1848. We
first find him,at the
age of nine years play- *
ing a cornet in.public,
and for several years
following he ,earned
his living in this man-
ner. The ability to
play several musical
instruments also assisted later on in pay-
ing college expenses and it is reasonable
to suppose that he has made some music in
the Canal Zone.

He entered the University of Wisconsin in
the second semester of the class of ’97 and
graduated with that class, receiving the
degree of Bachelor of Science in Electrical
Engineering. After leaving the University
he was first employed by J. G. White and
Company and was engaged in electric rail-
way work in and around Baltimore. He did
not remain long in the East, however, but
came to Chicago in the spring of 1898, and
found employment with the Chicago Edison
and Commonwealth Electric Company as
draftsman. Originality in handling prob-
lems soon brought him to the position of head
draftsman, then to assistant electrical and
mechanical engineer of the companies, since
known as the Commonwealth Edison Com-
pany. As starting engineer he tested out all

1

new apparatus put into service, and during
his connection with the Edison interests the
largest steam turbine plant in the world, the
famous Fisk Street Station, was constructed.
Incidental to his work in Chicago he secured
numerous patents for devices in the electrical
and mechanical field
which were embodied
in new designs to im-
prove the reliability of
central station service.
He also, with two
others, formed a com-
pany in rgoz for the
manufacture of high-
grade insulating com-
pounds.

It was in 1906 that
Mr. Schildhauer was
offered the position of
Electrical and Me-
chanical Engineer for
the Isthmian Canal
Commission, which he
accepted. Upon leav-
ing the Common-
wealth Edison Com-
pany, he was tendered
a banquet by more
than a hundred of his
fellow employees and presented with a
handsome fob, suitally inscribed, showing
in diamonds the number of stations and sub-
stations erected during his term of service.

In the summer of 1go7 he inspected the
American and Canadian Soo locks and regu-
lating works and made tests on the large
regulating gates of the Chicago Drainage
Canal at Lockport. September 1, 1907,
he went to the Isthmus to continue the design
of all electric and mechanical work in con-
nection with the Panama Canal. The
magnitude of this work requires original
methods in solving the problems.

It is impossible here even to outline the
problems which confronted this young
engineer and which he has solved success-
fully, but he has written an interesting article
for PopuLArR ELECTRICITY, which appears
in another part of this issue, and which
gives the reader a good idea of the original
methods he has devised for carrying on the
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great work at the Gatun locks, though only
a part of the duties which have devolved
upon him. To broaden his knowledge he
made an extended trip to Europe, in
1908, and inspected docks and canals in
England, France, Belgium, Holland ~and
Germany.

Mr. Schildhauer is prominent in many
clubs and societies, being a member of the
University Club, Panama; Strangers’ Club,
Colon; American Electro-Chemical Society;
American Society for Testing Materials;
International Society of Testing Materials;
Illuminating Engineering Society; American
Association for the Advancement of Science;
and American Civic Alliance. Best of all he
is a big, clean-cut hearty American of a type
which has almost completed a task which
men of other nations found impossible of
accomplishment.

Sidewalk Sign

This practice of using the stone or cement
walks as screens upon which an advertising

SIDEWALK SIGN
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legend may be projected, first started in
England where the darkening of thé store
windows after sundown meant darker side-
walks than we have in this country, and
permitted such signs to be operated with
lamps of moderate candlepower. Now the
(Germans to whose chemical researches we
owe the intense brilliancy of our so-called
flaming arc lamps, are using these high
candle power lamps for sidewalk sign effects
as shown in the illustration.

The arc lamp is situated inside the
vertical cylinder and its rays are sent out
through the horizontal projector. They
are thus deflected downward by the oblique
mirror.

A Plea for the Operator

-
3

When the “girlie” at “Central” says
“busy,” don’t let yourself be worked into a
fret and a sweat; don’t tell her in language
all freckled with fire, you. think her a quite
near approach to a liar. Don’t paw at the
carpet, and don’t chew the rag, nor roar as a
bull when it sees a red flag, nor tell her in
voicing that paints the air red, you'll have
her tin-canned ere the sun goes to bed, but
murmur in sugary, marshmallow words,
*twill fall on her ear as the carol of birds, to
please ring you up when the line is at rest,
and she raises the party of whom you’re in
quest, and when she replies she will do so,
just hang the receiver up gently and not
with a bang. You scolding old fellow, if you

had to bear but half of the hello girl’s burden

of care, that temper of yours would explode
with a boom; ’twould scatter oath fragments
all over the room. They often are cussed at
and growled at by men when trying to do
just the best that they can to keep service
moving along without hitch, when soreheads
believe them asleep at the switch, and some-
times the harsh words which fall on their ears
fill their throats full of lumps and their eyes
full of tears. Just do unto them as you’d
have others do unto a sister of yours were she
one of the crew, and you’ll find that your
services far better will be than if by your
crossness you rattle them, see? And all of
the girls will pronounce you a dear, instead
of an ill-tempered, sore-headed bear. Just
give it a try, and if our words lack in
truth you can boot us to Brighton and
back.—James Barton Adams, in the Denver
Times.




Electricity in Mine Rescue Work

By WALDON FAWCETT

Electricity is playing a most important
part in the mine rescue work which is the
first and foremost function of the new Bu-
reau of Mines, the most recently organized
branch of the United States Government.
The Bureau of Mines which has lately been
established as a part of the Department of
the Interior and under the conduct of Dr,

in this country) is the kindred one of relief
and rescue work following mine accidents,
fires or explosions and it is to this “emer-
gency work,” for which there is such crying
need, that the new Bureau has first turned
its attention.

In this field the government experts are
seeking to teach simultaneously all the les-

INTERIOR OF TIIE

Joseph A. Holmes, as the first director of
the new institution, will concern itself with
the whole lroad subject of mines and min-
ing, but its especial purpose is to provide
general and scientific investigations and re-
search into the cause of mine accidents,
mine explosions, etc. Bound up with this
subject of mine disasters (which are nowhere
in the world so numerous or so serious as

NEW UNITED STATES GOVERNMENT MINE RESCUE CAR

sons of the ounce of prevention and the pound
of cure. As the medium of bringing about
this era of better conditions there have been
placed in service on the railroads of the
United States a number of special cars
known as Mine Rescue Cars, each carrying
a carefully selected special equipment de-
signed to meet every exigency in mine
rescue work. Six of these unique cars—
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all converted Pullmans—have been placed
in service this winter and the full complement
of eight cars will probably be in commission
before this article is printed. Each car has
its headquarters in the
central town or city of an
extensive mining district
and all the principal coal-
mining regions of the coun-
try are thus brought in
close touch with one or
another of these portable
“branch offices” of the new
Bureau.

Each car, the exact du-
plicate of all the others in
equipment, has a dual
mission. Primarily it is
what its name would sug-
gest—a “first aid” car and
hospital on wheels which
can be rushed, literally at
a moment’s notice, to the
scene of any mine disaster
just as a wrecking train is
hurried to the scene of
any railroad accident. In
pursuance of this purpose
each car is provided with
stretchers, stocked with
medicines, etc., and the men who comprise
the crew of each car, including a Red Cross
surgeon and several men experienced in
practical mine rescue work, eat and sleep

ELECTRIC IIAND LAMP USED BY RESCUE
CREW

on board so that the car can leave at any
hour of the day or night, waiting only for a
special locomotive to be attached after the
receipt of a telegraphic summons,
Secondary to the first function of a Mine
Rescue Car only in a spectacular sense and

really outweighing the other in permanent
value is the use of each car as a demonstra-
ting station or school room on wheels,
traversing all the steel-tracked highways of

CHARGING ELECTRIC LAMPS FOR MINE RESCUE WORK

its particular district and enlightening the
great mass of miners as to mine danger and
mine rescue work. It is this “missionary
work” which will engage the attention of
the mine rescue cars all the time except in
such emergencies as they are summoned
to the scene of a disaster. ILach car travels
in accordance with a carefully arranged
schedule and a stop of several days is made
at each camp or mining town visited.
Lectures are given in the car or in any
convenient hall to the whole body of miners
who are warned how to avcid danger and
given advice as to what to do in any emer-
gency. At the sarme time the experts on the
Mine Rescue Car are training a picked body
of volunteers, at each mine visited, in the
whole gamut of mine rescue work and
qualifying them to use the up-to-date equip-
ment which has been invented for such
purposes—equipment which the average
mine operator is glad to purchase when he
has men at hand who are competent to use it.
It is expected that the cars now in commis-
sion will train, all told, each year about
3,000 to 4,000 men in what might be termed
“advanced work” in the rescue field,
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It is for this demonstra-
tion work as well as for
actual rescue operations
that each of the new cars
carries a varied array of
equipment, much of it, as
has been stated, being of
an electrical  character.
Conspicuous among the
utilities are a number of
portable electric lamps of
a special pattern. The
presence in the atmosphere
of a mine of poisonous
gas in a proportion even
so low as five per cent
will result in extinguishing
the flame of not only the
ordinary miner’s lamp but
likewise that in the latest
approved form of safety
lamp. Consequently the
electric lamps must be
depended upon to furnish
the illumination for all
rescue work. Indeed the lamps used by the
miners (even the so-called safety lamps, which
no inventor has succeeded in making thor-
oughly fool-proof) have been the cause of
so many disasters, that some experts hope

OXYGEN HELMET IN WIITICII TIIERE IS
ALSO ENCLOSED A TELEPHONIE

for a time when electrical illumination, either
by means of hand lamps or lamps conveni-
ently placed on supports, can be depended
upon for all needed illumination in the
underground workings.

POPULAR ELECTRICITY

ELECTRICALLY OPERATED “PULMOTOR” FOR MINE RESCUE

WORK

There are several novel features in con-
nection with the electric lamps on the Mine
Rescue Cars. In order to conserve the
current in the storage batteries the illumi-
nating power is limited to a few candle-
power, but it has the aid of a powerful re-
flector. Two tiny bulbs are placed side by
side in each lamp. The current may be
switched from one to the other in a second,
but it is the intention to have one lamp burn
for about four hours and the other burn for
about an hour. The purpose of the dual
bulbs is to have the lamp automatically
give notice, so to speak, to the rescue worker
using the lamp, that its supply of current
for illumination is well nigh exhausted, and
yet not cut off his illuminant suddenly, as
would be the case with any ordinary lamp.
His reserve of one hour’s illumination from
the second of the twin bulbs enables him to
hurriedly complete the work in hand or to
arrange matters for a temporary absence
while a freshly charged lamp is being se-
cured. And, by the way, the equipment
of each Mine Rescue Car includes a charg-
ing outfit for charging the lamps. The
outfit is portable and may be connected with
any direct current. The electric lamps pro-
vided for the new cars are small but very
heavy and are characterized by an almost
incredible strength of construction in order
to withstand the hard usage they must
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sustain mid the rocks and debris of wrecked
mines. At a recent test an official of the
Bureau of Mines hurled one of these lamps
with all his strength against a concrete
pavement without breaking the heavy glass
eye.

The telephone figures in the rescue outfit.
There is on each car a field telephone with
2,000 feet of wire and the telephone is being
made use of in the most ingenious manner
in connection with the so-called oxygen
helmets, eight of which, costing $200 apiece,
are included in the equipment of each car.
The helmet is an air-tight, armor-like cover-
ing for the head and shoulders which enables
a rescue worker to descend into mines filled
with noxious fumes, just as the modern
diver’s suit enables its wearer to live and
work under water. Inside the helmet is
fastened a telephone transmitter while a
receiver is attached to the ear of the rescue
worker when he has donned his modern
coat of mail. By means of this artery of
communication a rescue worker descending
into a mine after a disaster is constantly in
touch with the men at the surface and can
send back almost momentarily reports as
to the condition of the mine, the presence of
fire, the location of bodies found, etc. The
telephone wire, as paid out at the mouth of
the mine, is marked every fifty feet so that
the men at the terminus always know just
how far an advancing rescue worker has
progressed in his exploration of the mine
and can accurately identify the exact locality
covered by any of his verbal reports.

Of the electrical innovations provided for
the mine rescue work, however, perhaps the
most wonderful is the “Pulmoter.” This
is o recent German invention and the only
machines yet brought to this country are
the ones installed at a cost of $8co each on
the Mine Rescue Cars. The Pulmoter,
which occupies a wooden case somewhat
larger than the ordinary dress suit case and
the motive power for which is furnished by
a dry battery, embodies as the principal
agents for use in mechanical resuscitation
several cylinders charged with oxygen, a
flexible breathing bag, a flexible tube and a
hood that fits over the mouth and nostrils
«of the patient. The apparatus can readily
be carried by one man and in actual service
it is carried into the mine in order that its
aid may be available the minute discovery
is made of men overcome by the after-gases of
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an explosion instead of it being necessary to
delay to bring these imperiled men to the
surface before attempting to revive them,
as was the case under the old conditions,
when the rescue workers had to rely largely
upon exercising a victim’s body in order to
fan the spark of life.

The Pulmoter might almost be denomina-
ted an automatic breathing machine, its
function being to draw the poisonous gases
out of the lungs and to force into the lungs,
in turn, the life-giving oxygen. Its marvel-
ous efficiency is indicated by the statement
sometimes made that it will “force a corpse
to breathe,” meaning that it will by its
alternating forces of suction and pressure
compel the diaphragm to move in a body in
which life is absolutely extinct. Although
the new type of life restorer has been in use
but a short time, it has already accomplished
life-saving work that is little short of miracu-
lous. On one occasion recently it was
brought into action on four men who had
been in a mine for 26 hours after an explosion
and who had been passed over for dead by
all of the early rescuing parties. When atten-
tion was finally turned to these supposed
corpses the head, arms and legs were cold,
but a rescue worker thought he detected
just a suggestion of warmth in one body
under the arm. The Pulmoter was brought
into action, and the four men are alive and
well today.

The new Bureau of Mines in addition to
employing electricity in its rescue work is
making exhaustive investigations as to the
influence of electricity in causing mine ex-
plosions. The current is being used to
so rapidly increasing an extent for the opera-
tion of all sorts of coal mining machines

~and would be so serviceable (if thoroughly

safe) for providing a permanent lighting
system for underground workings, that the
new department of the government is alive
to the importance of determining as speedily
as possible, under exactly what condi-
tions electricity may be safely used in
mines.

The Northern California Power Company
maintains wireless plants at each of its
hydro-electric power plants to communicate
with one another and with the home office
in Redding, in case the telephone lines
are down or when storms make them
dangerous,
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SPEEDING UP COAL PRODUCTION—TOP VIEW SHOWS ELECTRICALLY
MINE DRILL AND BELOW ARE SEEN TWQ VIEWS OF A
MACHINE FOR UNDERCUTTING A VEIN OF COAL

OPERATED
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Speeding Up Coal Preduction

How electrically operated machines are
coming to displace the miners’ pick is shown
in the accompanying pictures more plainly
than words car. describe.

If the coal is to be loosened by blasting,
the drilling in the cramped quarters is no
longer done in the old-fashioned way but by
an electric rotary drill.  As seen in one of the
cuts the drill is of the portable type, the
motor and feeding apparatus heing mounted
in a strut held between the mine floor and
roof. The drill which is driven by the
motor, is a sort of auger which fairly eats
its way into the coal. Such a device is set
up in a few moments and unlimited power is
brought to it through the flexible insulated
cable from any point in the mine where the
permanent wiring can be reached. This
wiring then reaches up hundreds or thous-
ands of feet to the power plant on the surface.
Such long transmissions would be imprac-
ticable with compressed air or steam pipes.

“Then there is another machine called a
cutting machine, which will undercut a
vein of coal clear across its face and to a
depth of several feet. This machine moves
about by its own power, being propelled by a

drum and cable. It not only feeds against
the coal but cuts across from one side of the
face to the other as the cable winds up on the
drum. The long snout which projects out
in front carries on its edge a series of travel-
ing cutters or knives attached to a chain
which is driven by a motor on the truck.
These knives make what is known as a
sump cut.

Electric Saw Filing

Electric power is utilized to special ad-
vantage in sharpening what are known as
band saws; that is tlexible steel saws that
are formed like belts and travel over drive
wheels and pulleys in a manner similar to
belts. The electric motor is mounted on the
ceiling as noted at the right, a small belt
driving the scroll band saw filer on the bench
below. At the extreme left will be noted an
eight-inch band saw shapener while in the
center may be seen a 32-inch American knife
grinder and a 72-inch rip-saw sharpener all
driven by the same electric motor through
a counter-shaft and belt transmission.
This method of group driving by a single
electric motor is held to be the most econom-
ical for this class of work.

SHOP WHERE SAWS ARE FILED
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Largest Electric Valve in the
World

One of the three largest gate valves ever
constructed is seen, ready for shipment, in
the accompanying illustration, These three
nine-foot valves weigh 65 tons each and are
operated Dy alternating current electric
motors of fifteen horsepower each, three
minutes being required for raising or lower-
ing the gates which are of cast steel.

These valves are of the Chapman type

POPULAR ELECTRICITY

It may be stated that the body of the valve
is of cast iron and the valve gate which is of
steel is designed for a pressure of 6o pounds
per square inch or a total load of more than
half a million pounds.

The fifteen horsepower motors drive the
spindles which are over twelve feet long,
through gearing. These spindles for raising
the gate valve have threads of two inches
pitch and are two in number of Tobin bronze,
4% inches in diameter. There are automatic
electric limit switches arranged at the top

LARGEST ELECTRIC VALVE IN THE WORLD—MAIN PART READY FOR SHIPMENT

designed to control the water-driven hydraul-
ic turbines of 12,000 horsecpower each at the
Niagara Falls hydro-electric station of the
Ontario Power Company. This largest
electric valve in the world, only the lower
part of which is shown on the car, without
the controlling apparatus, is eleven feet wide
and over 3o feet high when complete with
controlling apparatus as shown in the line
drawing,

and bottom of the gate travel so designed
as to make it impossible to start the motor in
the wrong direction and a- unique magnetic
brake is provided for instantly stopping the
valve gate mechanism, In case the gate is
part way open the clectric motor may be
started in either direction, but if the nine-
ton valve gate is entirely closed the electric
motor can only be started to raise the gate
and vice versa,
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Photographing Through the Body
with X-Rays

The acccompanying illustration shows
the method employed in taking X-ray
pictures of the interior of the body, by what
Is known as the compression diaphragm.
The subject is held perfectly motionless in a
vertical clamping device. The holder which
contdins the sensitive photographic plate is
held against the chest. The funnel-like
arrangement which is held against the back
is for directing the X-rays directly through
the body of the subject. The X-ray tube is
the spherical, many-pronged object at the
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extreme right. The rays from this tube
pass through the funnel, through the body
and strike the photographic plate, affecting
it in the usual manner. Bones, foreign
objects, etc., which are more or less opaque
to the rays, then cast their shadows on the
plate and of course show when the negative
is developed.

Portable Lamps for Military Use

In military service officers as well as their
aids have three important uses for portable
lamps. First, they must be able to read the
inscriptions on guide posts along the roads so
as to keep their bearings, as also to

COMPRESSION DIAPHRAGM IN X-RAY WORK

light up any unexpected obstacles
in the roadway. Then they must
have some convenient way of light-
ing their maps, orders or other
documents, and in consulting these
they ought to have both hands
free. Moreover, they should be
able to light up the face of any
one approaching them in the dark.
But while the light should be in-
stantly available when needed for
any of these purposes, it should be
turned off at other times so as
not to disclose the bearer.

These requirements are all met
admirably by some new German
flashlight outfits built on the same
principle as the common hand
lamps, but carried without using
the hands. Small types of these
military lamp outfits have short
tabs with buttonholes for attaching
them to the officer’s uniform,
while larger ones are supported by
shoulder straps. In either case the
light is turned on and off by a
little switch at the front of the
leather case which protects the
battery from the weather.

According to reports from Wash-
ington, electric locomotives will be
used for towing ships through the
Panama Canal locks. The locomo-
tives will be gear-connected to the
track by a middle rail cut into the
form of a rack in order to obtain
the requisite tractive effort. The
work of installation will be-done by
the Canal Commission.
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Flectric Rail Bonding

» Many have no doubt wondered why it is that
car motors are able to operate from a single
trolley wire, having been told that two con-
ductors are necessary to complete a circuit.
The reason lies in the fact that the earth itself
forms the other side of
the circuit. The earth may
be looked upon as a great
reservoir at zero potential,
and if one pole of the dyna-
mo in the power house be
connected to the earth and
the other to the trolley
wire the latter will be
raised to high potential or
voltage (550 volts in most
railway systems). Then if
the trolley pole is brought o
into contact with the wire
current will travel down
the pole and its connec-
tions through the car mo-
tors to earth, through the
wheels of the car. The
action corresponds to that
of a pump (the dynamo)
pumping water out of a ;
lake into a long pipe (the |
trolley wire). This water
flows along through the
pipe perhaps several miles.
There it may be ;tapped
and the force of the water
used to drive a water mo-
tor (the car motor) and
from there be discharged
back into the lake when
its work is done.

In the case of the lake
and the pump there would
not be much of atlowfrom
the motor back to the
pump again, though the
same water would be used
over if the process were
kept up long enough. In
the electrical analogy, the
grounded street car circuit,
it is theoretically only
necessary to ground one side of the car
motor. In actual practice, however, better
results are obtained if the track rails are
made continuous and the return current
led directly back to the power house
through them.

o
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ELECTRICAL GRINDER PREPARING
RAIL FOR BONDING
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To make the track rails continuous from
end to end, what is known as bonding is
resorted to; that is, bridging the joints in
the rails by copper conductors of one type
or another welded or riveted to each side of
the joint. This bonding serves another
purpose. By keeping the resistance of the
track circuit low, so that the cur-
rent does not find an advantage
in leaving the rails to follow water
pipes, the electrolysis of pipes is
prevented.

The bonds are put on the rails
in various ways, one of the most
interesting being by electric weld-
ing, as shown in the illustra-
tions, obtained through the cour-
tesy of the Electric Railway Im-
provement Company of Cleveland,
Ohio. What is known as a
welding car is used. This car
travels along the tracks, obtaining
: power from the trolley wire. When
.J a bond is to be made the car is
stopped over the rail joint. A
G bonding clamp is then let down
: and clasps both rails and bond in
its jaws. One jaw is of copper and
one (that next the copper bond)
is of carbon. An immense cur-
rent at very low voltage, taken
from the trolley wire through a
special converter, is then passed
from one jaw to the other through
the rail and bond. Almost in-
stantly the bond and contiguous
parts of the rail: are brought to
welding heat, an energy of nearly
ten horse power being employed,
and a perfect weld is
made.

Before the bonding is
done, however, the sur-
faces must be made bright
and this is accomplished
| by an electric grinder,
This is a motor of size
convenient to be handled
and current for it is ob-
tained by hooking onto

: the trolley wire as shown
in the picture above. The man standing erect
is working the lever of a “starting box”
which controls the current to the motor
operating the grinder. On the end of
the motor shaft is a rapidly revolving emery
wheel.




Perhaps nowhere, in all the world, are
there more secrets bandied back and forth
among disinterested listeners, than in a
simple, rather neat, two-story frame building
set in a little lawn, near the postofice at
North Sidney, Nova Scotia. On the out-
side, the structure bears simply the name of
one of the great American telegraph concerns,
In the lower story there is one great room
filled with tables holding what seem to the
layman so many telegraph instruments.
You would pass it by, unheeded on your
travels, were you not told of its import.

The largest part of the vital news, the
"movements in London stocks, and the New
York markets, the cable messages to the
world’s great dailies and weeklies, the secret
messages of kings and empires, pass from
here into the waves, or, from the waves
onto the long land wires.

Visitors are not relished particularly by
the cable station. When they come how-
ever, and with a mission really other than
curiosity, they are made welcome.

The story of the cable station can best be
told in the story of a message. Messages
from New York for London to come to North
Sidney Dby telegraph. They will average
ten words or less, The station here prides
itself particularly on its rapid transmission
of stock exchange messages, almost all of
which, from the States, pass through it. In
fact, most of the stock exchange Dusiness
between the American and the British
metropolis goes directly through here.

The New York Stock Exchange opens at
ten in the morning, and if a message sent
from it to the London exchange takes over
two minutes for transmission, it is up to
some one to explain the reason why.

Day and night they have a man standing
at the North Sidney end of the wire, who

What Becomes of a ;
‘Cabled Message

By FELIX J. KOCH

takes the message down as it is telegraphed
from New York. While he is doing this,
another man stands at his side and copies it,
word for word, at the opposite side of the lit-
tletable, onto the telegraph out-bound. From
there the good word goes right through to
Heart‘s Content in Newfoundland, and so
this section of the work takes practically no
time at all. Arrived at Heart’s Content, in
Newfoundland, another man repeats the
same process, as soon as the message is
received, putting it, however, onto the cable,
so that in London they will be receiving the
first part of the message before half of even
a ten-word message is all on the wire here.
And, in consequence, in less than two min-
utes, occasionally in one minute, the message
is in London. This record time is especially
adapted for the stock exchange business.

As tv how the stock reports are sent one
can get the story best in the words of the
manager at North Sidney.

“After the stock exchange opens,” he
says, “we average from four to five hundred
messages on its wires. We have for these
messages, five cables out to Heart’s Content,
where there is a relay, so that we get still
quicker work. When the message leaves
Newfoundland, it crosses the seas, and lands
at Valencia, in Ireland. Irom there it
passes over land and to London.

If the cable he a very long one, like the
one which goes direct to Ireland, it takes but
slightly longer to send the message. The
cabling is done much as is the sending of a
Morse telegram, save that as the cable is at
the highest speed necessary and requires
the greatest amount of accuracy, the very
best operators are stationed here. Many of
these men can send from 40 to 45 words a
minute, and this speed will be kept up,
occasionally for an hour, without their

f o™
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fetting up. Stock exchange messages have
the preference over others on the wires, but
that simply means that they are given the
fastest wires.

Cable operators require practice for per-
fection. Some of them will learn the work
very quickly. They have some experts
who have been classed as such for ten, fifteen,
20 years.

The average length of the stock exchange
message is four to five words, and the price
25 cents a word to London. Other messages
vary indefinitely in length. The press rate
to London, from Sydney, is but a quarter of
a cent a word. As a result the station will
do from 5o to 70 sheets of press-work a day,
at 5o words to a sheet. By a sheet is im-
plied always, one of the familiar yellow tele-
graph blanks.

Occasionally a message will be affected by
the earth-currents or an aurora borealis, no
one knows just how. Any night that they
can see an aurora at Sidney, they will find
their wires affected. To overcome this effect
then, they loop the two cables entering at
. Sidney and the operators at Heart’s Content
do the same, so that, instead of the two cables
running as a pair of parallel strands, they
now form one huge loop, touching one an-
other, rather than the earth. Occasionally
similar trouble will be met with on the land
lines between Sidney and New York, some-
times delaying transmission for nearly a
week.

In returning a message to Sidney, it is
sent the same as are the outgoing ones, using
the dots and dashes. As these are taken
down, in the wavy writing, the message may
be kept by the automatic recorder. The
transmitter uses the dots and dashes, it must
be recalled, when sending his message, but
the dots go into waves and streaks, as they
are taken down by the rccorder at the re-
ceiving end of the cable. This work, how-
ever, is done by the best operators in the
company’s employ, this being ope of the
finest of their establishments. In fact,
" some so men, including clerks, checker boys
and the like, are now maintained. The
station has been open at Sidney ever since
the cable came, 30 odd years ago. At the
time of that coming, the speed for trans-
mission was about the same as now, though
nothing was quite so hurried.

When a cable is broken between Sidney
and Heart’'s Content, the operators are
able to tell just where the break is and
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about where in the water, lie the ends.
The cable ship is at Halifax, but it is not
long in port. Breaks are often caused by
the anchors of ships catching in the cables.
A ship, at such time, is supposed to cut its
anchor, as it can then get damages from the
company, but this they do not often do,
preferring to cut the long line between the
Continents. A cut of that sort occurs
almost every spring. Or, again, the ice in
the spring of the year, will crush the cable.
Again, too, an occasional whale will injure
it, or it may get on a rock, and, by wearing,
be torn. Once the two ends are found,
repairs can be made in a few hours. The
ends have their positions marked by buoys,
and are then spliced together. In fact this
cable ship has become noted for its quick
repairing, occasionally doing this work at
Canso Station, under many eyes.

Advertising Shoe Polish

The illustration shows an ingenious home-
made device, operated by a small electric
motor, for advertising in show windows

ADVERTISING SHOE POLISH

%
that a certain oil keepsWater from penetra-
ting the leather of a shoe dressed with it.
The ease with which the shoes shed the
water after each immersion as the cylin-
der revolves is a striking argument for
‘“dri-feet.”

The kitchen at West Point has been thor-
oughly electrified. The food is cleaned and
prepared by electricity. Electric heat cooks
and bakes the meats, vegetables and pastry.
Electric power does the work of cleaning
the dishes, sharpening the knives and polish-
ing the silver.




Moving Targets Electrically

When a new rifle gallery was planned for
the “Landwehr” officers in Charlottenburg,
Germany, it was suggested that instead of

taking the recorder to
the targets, the latter
be brought close to the
marksmen after each
round of shots. This
novel idea was carried
out by Engineer Zickel
of the Elektro-Ap-
paratebau Company,
who equipped a pair
of parallel shooting
galleries with a sys-
tem of wire ropes for
bringing the targets
back to the firing end.
During the firing, the
targets are quietly
suspended at the
farther end of the gal-
lery, fully a hundred
feet off and the re-
corder, whose desk is
beside the marksman,
jots down the approx-
imate result of each
shot. After each series
of from three to six
shots, the
recorder
throws a
switch on
the motor
above his
head, there-
by moving
the endless
cable which
carries the
targets and
which runs
over pulleys
in a narrow
passageway
between the
two parallel
alleys. This
starts the
target back
towards
him, mak-
ing the trip

MOTOR

AND SWITCH FOR CONTROLLING
TARGETS

in twelve seconds and automatically stopping
the motor when
side.

it reaches the recorder’s
Then the exact imprint of the shots

can be noted by both
the marksmen and the
record keeper with-
out the possibility of
a dispute, after which
the shot marks are
covered with paint or
pasters. When started

back by a reverse
throw of the switch,
the motor again is

stopped automatically
when the targets have
reached their normal

position.
Instead of the bulls-
eye targets, metal

figures of game can be
hung from the moving
cable and this can be
arranged to move the
game across the end
of the shooting gallery
at a fair speed. In
one case, such a game
alley has been fitted
up by the same
German
firm with a
double
cable, al-
lowing the
operator to
send the fig-
ures across
the gallery
in either
direction.
The figures
used for this
purpose
are 1nter-
changeable
so that the
sportsmen
never know
what ani-
mal will
show up

MOVING

TARGETS ELECTRICALLY OPERATED

next nor
from . what
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direction it will come; but he does know
that the moving figure will appear at his
end of the gallery in a fraction of a
minute,

The Auristophone

The auristophone is an electric hearing
device for the deaf or partially deaf. It con-
sists of a transmitter, pocket battery, and
receiver, the latter being placed to the ear of
the person who is hard of hearing. The
grand opera Auristophone, as the name
indicates, is an opera instrument and is said
to give a more voluminous and full tone than
the ordinary device, for the reason that the

A Recording Compass

Through the agency of dellcate contacts on
a compass and the communication of the
corresponding electric currents to a recgrding
stylus controlled by two magnets, an electric
recording compass has been perfected by a
western inventor, which promises fo become
indispensable to the.mariner. The com-
pass proper makes the observations auto-
matically and communicates them through
two conductors to the recording mechanism
enclosed in a cabinet in the pilot house or
elsewhere. The device is so designated as
to produce a continuous record of the
direction of the ship with relation to time;
so that the direction in
which a ship was moving
at any hour and minute
can be determined at a
glance at any time there-
after from an inspection
of the records produced.

The instrument shows
variations of about 2% de-
grees or a trifle less than a
quarter of a point, so that
if a ship is on her course
and the wheelman allows
the vessel to wander as
much as 2} degrees off the
course laid out the auto-
matic mechanism will at
once register the error per-
manently and the exact
time that the deviation
occurred, so that a captain

USING THE AURISTOI'HONE

receiving instrument used is of the duplex
type.

It is asserted that this device enables those
mildly afflicted and who ordinarily can hear
music or speaking at a distance of only a few
feet, to hear well in the fore part of any
church, theatre or auditorium, without hav-
ing wire connection with the pulpit stage or
platform.

It is claimed also that the Auristophone
improves the hearing by massaging the
inner organs of hearing without air com-
pression and without tiring the ear while all
the ordinary trumpets and other instruments
for the deaf compress the air within the
auditory canal against these organs, tiring
the ear and even causing severe injury.

by looking over the chart
can discover at once
whether his ship has been
working to starboard or to port, and
whether his instructions have been followed.

It is also possible to secure a definite idea
of the conditions encountered at sea; in a
seaway, or during rough weather the record
will be irregular while during calm the course
indicated by the appliance will be almost a
smooth line. The size of the instrument is
two feet square by ten inches deep and it can
be connected to any ordinary lamp socket
which will give a voltage of from 100 to 125
volts.

The only attention required is the placing
of a new chart on the roll every month and
filling the pen about every two weeks.

The clock movement which moves the
chart in the recording mechanism allows it
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RECORDING COMPASS

to pass by the recording point 2} inches every
hour. The clock is wound by electricity
automatically and requires no attention
whatever. An ingenious feature of the
instrument is the circuit changer, which
automatically throws the instrument on a set
of batteries if the dynamo current for any
reason should give out, and again switches
the dynamo current in when it is again in
operation. Thus the continuity of the record
is maintained, and the captain can tell by a
glance at the sheet whether or not the man at
the wheel has been attending to business.

POPULAR ELECTRICITY

Where is Your Fire Alarm Box
Located?

Could you tell off-hand, if &sked, right
where to find the fire-alarm box nearest
your house? In all probability you could not,
for the average person does not bear in mind
the obvious things which come to his atten-
tion every day. The city of Rochester, New
York, has an infallible means of directing
attention to it. Upon the top of each box as
in the picture is placed a red glass globe
bearing the words “Fire Alarm” in large
white letters, Within the globe is an incan-
descent lamp the wires to which run under
ground. In this way 3oo boxes are pointed

FIRE-ALARM BOX WITH LAMP INDICATOR

out. This innovation was the result of a
recent fire in the city in which the man who
discovered the blaze at night rushed about
for some time in bewilderment trying to find
a fire-alarm box.
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A Convertible Electric Derrick

It is of interest to note that, in the use of
electric derricks on excavation and construc-
tion work, either the guy type or the stiff leg
type of derrick may be used, as best adapted
to local conditions. The electric derrick
shown in the accompanying illustration was
specially designed to he convertible into
either type, as required. This is affected by

It may be stated that this derrick is op-
erated by an electric hoist of 20 horsepower.
It has two drums, and on one end of the shaft
is a special reversible winch for swinging the
derrick. The other shaft carries an ordinary
winch head besides the drum. In addition
to the ordinary band brake, there is an auto-
matic brake to prevent the drums from
backing in the event of current being acci-
dentally cut off while the machine is hoisting

CONVERTIBLE ELECTRIC DERRICK

the use of special interchangeable fittings, so
that only a small number of extra parts is
required to change the derrick for different
classes of work. The machine can be
adapted for use in excavating as well as for
handling material. Two lines are led over
the boom for operating the grab bucket.
The line for the topping lift, which raises
and lowers the boom, is led up to the head of
the mast and thence acrossto the head of the
boom.

This design of electric derrick was utilized
in the construction of the Grand Avenue
reinforced-concrete viaduct at Milwaukee,
Wisconsin. . The hoisting capacity is six
tons and the working radius is from twelve
feet to 38 feet, while the vertical lift is about
30 feet.

a load. The operating levers for the con-
troller, the clutches and the brakes are
arranged very much as in a steam hoist.
The derrick is swung by means of a bull-wheel
which is built of steel and is adaptable to
derricks of various sizes.

Tantalum Lamps for Car Lighting

By using tantalum lamps for car-lighting,
the Chicago Railway Company finds that
it can save five cents a day per car. A
thousand cars have been equipped with
tantalum lamps, and will. save the company
$18,000 a year on this basis. The company
expects to equip all of its cars in this way,
and effect a saving of over $35,000 a year.

it
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Electricity and Gravity Do the Work

The portable electric elevator noted at
work in the accompanying illustration is
provided with an electric motor under the
hoisting equipment connected with a flexible
cable for supplying the current. This

electric portable elevator is utilized in con-
nection with a gravity carrier and is a very

POPULAR ELECTRICITY

and scientific. Practical men in all lines of
manufacturing recognized its value the
moment it was brought to their attention;
recognized that its chief merits lay in econ-
omy of labor, and time, the two great
essentials in profitable manufacturing.

Ball bearings are used and modern
gravity carriers and automatic elevators are
constructed scientifically and accurately.

PORTABLE ELECTRIC CARRIER AND ELEVATOR

necessary device at this brick yard. By
placing it near the loading point it receives
automatically from the gravity carrier at the
bottom and discharges automatically at the
top to the gravity carrier above, from whence
the bricks are conveyed any distance to the
car and around curves if necessary. This
machine automatically handles loose brick
and keeps them together to their destination.

It may be stated that a decade ago little
was known of the tremendous possibilities
back of the idea of utilizing a natural force,
such as gravity, as a means of conveying
merchandise from point to point in and
about factory plants. Today it is a recog-
nized element in factory and warehouse
economy; its development has been rapid

Queer Ocean Power Plant

During the fitting out of the White Star
liner “Olympic,” electrical energy for light
and power was supplied from a tug moored
alongside the larger vessel. This tug has
an electrical plant with a capacity of 320
kilowatts on hoard, and was also fitted with
a powerful steam fire pump. It is therefore
both a floating electric generating station and
fire station, in addition to being a tug. The
“Jackal,” as the tug is called, has engines
of 1,500 horsepower. For the purpose of
driving the electric plant the shafting con-
necting the propeller with the engine was
uncoupled and the dynamos coupled up
instead.



Producing a’Grand Opera

There is one field of present-day activity
where electricity has worked its miracles
almost unknown to the general public.
This is in the technical side of theatrical, and

public into their confidence regarding their
own personalities but the shrewd business
men and technical experts who provide the
settings for operatic and dramatic entertain-

NEW HOME OF THE BOSTON GRAND OPERA

more especially grand opera productions.
When one stops to consider for a moment,
however, it is not altogether strange that the
public should not realize the extent to which
electricity has, in the last few years, revolu-
tionized things “behind the scenes,” for all
that the public at large takes so lively an
interest in all that goes on in the realm of
music and the drama. Stage celebrities and
musical stars are willing enough to take the

ments are by no means so frank. They like
to preserve the traditional air of mystery in
which the stage has been more or less en-
shrouded from time out of mind, and they
like to astonish their public by glowing spec-
tacles and sensational lighting effects without
disclosing to the people “out in front” how
the beauties of such illumination are obtained.

However, if you will corner the practical
master of Twentieth Century stagecraft he

ELECTRICIANS AT WORK IN THE GRAND OPERA HOUSE—THE MAN AT THE
RIGHT IS WIRING THE ELECTRIC “ANVIL” FOR USE IN THE
“ANVIL CHORUS” IN “TROVATORE”
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will admit that no other one factor has been
so influential as electricity in rendering pos-
sible the massive stage productions of the
present age and more particularly their
spectacular investure. Ilectricity has played
its part in every branch of the entertainment
field but naturally its fullest utilization has
been found in grand opera—because on the
one hand grand opera calls for not only
claborate but often mythical or fantastic
counterfeit environment, while on the other
hand the stage productions in grand opera are
more extensive and more massive in every
sense than in the ordinary drama.

Any layman must appreciate that the
greatest service that electricity has rendered
stage folk has been in illumination before
and Dbehind the footlights. It is difficult to
cite a more striking transformation in any
sphere of the world’s work than the transi-
tion from the old days of oil lamps, slowly
and laboriously extinguished when a ‘“‘dark
set” was required and “red fire” burned on a
shovel when little Eva or Marguerite ascend-
ed to heaven, to the present facility with
which an entire theatre may be plunged into
darkness in the twinkling of an eye and all
the tints of dawn, sunset and moonlight
simulated by means of electric lights so
skilfully varied in their intensity as to chal-
lenge Nature and convey to the spectators no
hint of the mechanical to spoil the illusion.

Some idea of the extent of the dependence
placed upon electrical lighting at a modern

POPULAR ELECTRICITY

PAINTING SCENERY AT NIGUHT BY ELEC-

TRIC LIGIT

temple of grand opera may be gained if you
will take, by proxy, a peep at the electrical
“nerve center” in the

PLANNING THE LAY-OUT OF ELECTRIC LIGHTS FOR THE
VARIQUS SCENES OF AN OPERA

nether regions of darkness
beneath the stage of the
new Boston Grand Opera
House—the model opera
house of the world. Here,
in a long narrow apart-
ment just wide enough to
allow two or three electri-
cians to work, is located
what is claimed to be the
finest switchboard of the
kind in the world. It
cost $26,000 and it con-
trols stage illuminants ag-
gregating 5,000 incandes-
cents and 5o arcs.

Many unusual features
impress one in the equip-
ment of this subterranean
seat of electrical . energy.
Tor one thing there is a
seeming excess of facili-
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in colors corresponding to the tints of the
respective systems of lamps which they con-
trol.  Yet another requisite of skill that con-
fronts the men who throw the switches
“below stage” is the frequent necessity for
delicate manipulation in the handling of the
lights. Rosy dawn must give way by the
most gradual flow of light to the full glare
of day, or a brilliant sunset must fade into
twilight and thence to the mellow radiance of
moonlight. Modern electrical science has
supplied the big switchboard with all known
electrical aids to such kaleidoscopic work,
called “dimmers,” but after all much depends
on the skill and judgment of the men in front
of the switch board.

The switchboard work, important as it is,
is but one phase of the illuminating responsi-
bilities incident to a grand opera production.
On the stage, on specially constructed plat-
forms elevated somewhat above the heads of
the singers, maybe even in the “flies” far
overhead and out in the midst of the audience
in gallery or balcony, other electricians are
manipulating “spot lights” and the electrical

ELECTRIC SPOT LIGIIT

ties for the transmission from the stage,
quickly and accurately, of orders for
the electricians operating the switches
in the pit. This precaution is understand-
able however, when it is remembered
that a moment’s delay in switching on
or off the lights may mar a “scene.” Ordi-
narily electric bells are depended upon to
transmit signals but there are also speaking
tubes and finally, directly above the head of
the chief electrician is a megaphone through
which the stage manager in the wings
overhead may shout an emergency order.
The duties of the electricians stationed
before this switchboard while a production of
grand opera is in progress are complicated
by the fact that aside from the necessity for
quick action at all times there is the circum-
stance that systems of lamps in a number of
different colors must be controlled. For
instance, the footlights and the horder lights
comprise not merely single rows of incan-
descent lamps but lines of different colored
bulbs ranged side by side—red or pink to
simulate dawn; yellow for sunlight; blue
for moonlight, etc. In order to simplify the
manipulation of these colored lights the levers
of the switches on the big board are painted

SWITCHBOARD OF THE NEW BOSTON GRAND

OPERA HOUSE, BUILT AT A COST
OF $26.000
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successors of the once-familiar but now ohso-
lete calcium light. These powerful lights
designed for projection in one given direction
are almost invariably arcs and the common
form is that of a lamp with a strong reflector
mounted upon an iron standard which is in
turn rigidly supported by a heavy iron
pedestal. The manipulation of these lights
involves something more than the mere
switching off and on at the proper moments
and the ticklish task of keeping the heams
centered on a ‘“star” who will resent as a
personal insult anything suggestive of a
shadow. In addition there is the necessity
for helping to carry out any “color scheme,”
such as has been mentioned in speaking of the
incandescents controlled solely from the
main switchboard. Only in the case of the
spot lights, etc., the tintings of the scene on the
stage are accomplished by means of color
screens held before each arc.  Or if a quick
succession of rainbow tints is desired, as in
the illumination of a dance, the electrician
revolves before his spot light a wheel made
up of panels or broad spokes of different
colored glasses or other tinting mediums.
A perfectly equipped and very spacious
electrical supply storehouse and workshop is
an adjunct nowadays of every up-to-date
grand opera house. This is the head-
quarters of the chief electrician and anywhere
from three to a dozen assistants—dependent
somewhat upon the class of productions
being staged. The storchouse feature is
important because an opera house must keep
on hand at all times a plentiful surplus of all
standard classes of supplies. There is no
time to “scnd out and get it” when a grand
opera is on. It must needs be a pretty
capacious storeroom too, and well system-
atized because of the wide range of material
required. For instance, almost as much
space must be given over to red globes and
blue glohes and yellow lamps respectively,
as is accorded the ordinary ones ot clear

POPULAR ELECTRICITY

glass. And there are no end of electrical
“properties” that may be needed only once or
twice a year, but must be kept ready to
hand,—for instance the anvils for “Trova-
tore’” that give forth electrical sparks when
they are struck in accompaniment to the
singing of the “Anvil Chorus,” and the
swords of I"aust and Valentine and Mephisto
that strike mysterious fire in the great duel
scene of “Faust.”

While present-day dependence upon elec-
tricity for- scenic and lighting effects in
modern operatic production is perhaps
paramount it constitutes only one of a long
list of duties entrusted to the current in the
Twentieth Century home of grand opera.
“Call hoys” have virtually been done away
with because electric bhells and flashing
electric lights signal “Overture,” “Fifteen
Minutes,” “Second Act,” and all the other
staple summons of stagedom to every partici-
pant from the prima donna to the most
humble chorus man and to the members of
the orchestra as well. A complete telephone
system connects every part of the realm
behind the curtain. And on the scene painting
bridges, in the property room and the ward-
robe departments there are elaborate lighting
sytsems that enable “rush work” at night in
an emergency. The elevators for singers
and scenery are electrically operated and so
are the “traps” which facilitate descent
below the level of the stage in certain pro-
ductions. In the up-to-date opera house
electricity is even employed to operate the
drop curtain and the art of facial “make-up”
has been greatly simplified because the stage
artist may now surround his dressing room
mirror with a row of electric bulbs thereby
securing an illumination for his delicate
decorative work that was scarcely possible in
the old days of gas jets and which, if it had
been practicable, would have made intoler-
able the temperature of the average tiny
dressing room.
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ELECTRIC CURRENT AT WORK

NEW DEVICES FORAPPLYING ELECTRICITY

[

New Ideas from the Chicago Electrical Show

Furnaces for Assayers and Tool-
makers

The electric arc is known to be the hottest
place on earth, but it is surprising to learn
that electric furnaces of the resistance type
can be brought up to a temperature as high
as 3,000° F.  The two furnaces shown in the
picture are of the Hoskins type. The one at
the left is of the crucible type used by assayers.
On the other side is a furnace used for
tempering “high speed” steel intended for
rapid cutting lathes. The crucible furnace
develops in the little white hot pit a tem-
perature of some 2,300° . When the
materials to be melted are placed in the pit,

and the cover swung over them by the little
hand derrick, they melt like wax unless they
are composed of some extremely refractory
substance like carbon.

In the middle of the picture is the trans-
former which changes the current to a volt-
age and volume suitable for the furnaces.
This current is carried through the massive
flat conductors shown in the foreground to
the terminals of the furnace. Imbedded in
the thick, heat-resisting walls of the furnace -
are carbon resistance rods. When the cur-
rent flows through these rods from the
terminals they are heated to a white heat and
the interior of the pit hecomes so dazzling
in its brilliancy as almost to rival the sun
itself.

T

ELECTRIC FURNACES FOR ASSAYERS AND TOOL MAKERS
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How Telephone Calls Are Handled

Something of the discipline and strict

attention to business which must pervade a

large telephone exchange in order that sub-
scribers may be promptly taken care of was
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free to
exhibit were

sary, leaving
attend to calls.

the operators
Near this

long distance telephone booths into which
one might step and find out how it seems
to talk with St. Louis, Cincinnati or New
York.

enacted in the Chicago
Telephone Company ex-
hibit at the Electrical
Show. A revolving plat-
form carried telephone
switchboard panels at
which were seated six
operators under two super-
visors. Although no out-
side connections were
served, “call” and “‘super-
vising”” lamps were flashed
automatically by mechan-
ism back of the panels,
requiring the operators to
perform the same duties
as are necessary Wwhen
working in an exchange.
The supervisor shown
standing back of the
operators assists in ad-
justing complaints and
helping wherever neces-

Kinetic Organ Blower

This illustration is from a photo-
graph of a model showing the
operation of the Kinetic organ
blower. An electric motor drives
the blowing attachment which ap-
plies a steady air pressure to a
galvanized iron tube. The air
under pressure, is then conveyed
toa bellows which
in that case
acts as a sort of
storage reservoir
giving practically
uniform pressure |
for delivery to | -
the reeds. The |
-ample and steady |
air supply is said
to give the or-
ganist a sense of
security which is
thoroughly satis-
fying.

ILLUSTRATING THE MECHANISM OF AN ELECTRIC ORGAN BLOWER
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Purifying Water with Ozone

The Ozosure water sterilizer delivers pure
drinking water instantly by simply opening

WATER OZONIZING APPARATUS

the faucet. This opera-
tion closes a switch which
turns current from any
ordinary lighting circuit into
the metal box above the
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away and combine with carbon material,
which forms the greater part of all microbes,
consequently when the faucet is turned on
and the suction draws ozone down the metal
pipe from the ozone box into the mixing bulb
just back of the faucet the ozone warriors
literally burn up the germs and impurities.

The Mailometer

The mailometer as it is called is one cf
the latest electrically driven office appliances.
It will seal, stamp and count 150 letters a
minute and is a positive check on your post-
age stamp account, the specially made
stamps being locked in a case and automat-
icallyrecorded as they pass upon the envelopes.

Ironing Board and Cord Support

Could anything be more convenient than
this ironing board with its two parts adapted
for large work or sleeves and collars? At
the right is a little shelf for the electric iron.
A vertical arm projects well up above the
board, and the cord which supplies current
to the iron is attached to the receptacle in the
upper end of the »
arm. The iron
can then be used
without the cord
becoming tangled
and getting in the
way of the user.
The cord is also
less likely to wear
at the point where
it enters the iron
as there is very
little twisting at
that point.

wash bowl. Within this
box the current is so changed
as to jump across, in the
form of electric sparks, be-
tween hundreds of needle
points. These little sparks
take oxygen from the air
and unite three atoms of

it into a molecule of
ozone. But one of the
atoms in the ozone mole-

cule is always trying to get

IRONING BOARD AND CORD SUPPORT
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Watching it Bake

An oven with sides of wire glass enabled
hundreds of Show visitors to witness the
bhaking of bread by electricity. Placing eight
small loaves on each shelf, in about 20 min-
utes the top of every loaf showed the baking

:

(( 0

people is a possibility practically demon-
strated by the Automatic Enunciator.

A telegram, we will suppose, arrives at the
Coliseum for Mr. William Smith, while he is
standing in the crowd within ordinary speak-
ing distance of the enunciator. “A telegram
at the information bureau for Mr. William
Smith,” calls out the enunciator, the funnel-
shaped device illustrated, of which there are
several distributed about on the wall or on
convenient pillars. Mr. Smith hears the
words as plainly as if a man were shouting
the information, and he goes up and gets his
telegram.

The enunciator may be used in hotels,
clubs, factories, convention halls, theaters
and in fact any place where it is necessary
for one persdn to talk to a number of people
in different locations at the same time. By
installing the system in a hotel and provid-
ing enunciators for each floor the clerk
will be able to find a guest if in the build-
ing by talking into a master transmitter

. at his desk, thus doing away with the paging

A GLASS OVEN

complete by being done to a nice rich brown.
Large loaves required about 30 minutes. In
the same exhibit with the Simplex glass oven
a larger metal inclosed oven turned out 8o
one-pound loaves at one baking which were
given tocharity. This oven was heated elec-
trically to a temperature of about 350° F.

A Loud-Speaking Telephone

To speak into one transmitter and have
the speaker’s words conveyed to a distance
and distinctly pronounced to any number of

LOUD-SPEAKING TELEPHONE

system which is annoying and takes time,

Does Two Things at Once

With the Cadillac combination stove and
toaster you can prepare breakfast right on
the dining table, for while you are cooking

COMBINATION STOVE AND TOASTER

the eggs or chops or preparing the coffee on
the top of the stove you may be making toast
in the little drawer beneath the red hot coil
of the grid. After the meal is ready, keep
the coffee warm by switching to a lower
temperature contact, there being three
different heats provided for. The stove is
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finished in black enamel and polished nickel
and with it you can prepare a quick hot
breakfast without starting the kitchen fire.

Telephone Slug Holder
@
‘ L

When the telephone
man calls you can tell
him at once how many
slugs are in the box
if you use a [eurstein
slug holder. Place 35
slugs in the holder at
the beginning of the
month and a glance at
the scale on the outside
at any time informs
you how many re-
main. By pulling out
a spring slide at the
bottom one slug at
a time is removed
from the device. The
holder is of polished
sheet metal, a back
containing screw holes
serving for mounting
near the telephone.

TELEPITONE SLUG
HOLDER

Three in One

Every nousewife appreciates having a
pressing iron suited in weight to the garment
or cloth being pressed out, and for this reason

FLAT TRON WITH THREE WEIGHTS

two or three irons of different weights are
often a part of the laundry equipment. -
The Van electric iron, however, is désigned
to make it serviceable in all capacities. Tt is
so constructed as to be operated as any one

1015

of three irons of different weights. By re-
moving the two top screws on the rear of
the iron, then loosening the two bolts at the
base of the handles the heater and connection
may be pulled out and weights No. 1, 2 or
3, placed on the heater making either a
five, six, or seven pound iron. Another
special feature is the suiting of the iron to
various voltages ranging from roco to 125
volts by changing heaters in the same manner
as the weight.of the iron is varied.

Boiling Water in a Glass

To get a glass of boiling water in a min-
ute’s time isvery easily accomplished with the
little device shown in the drawing. Inside

the disk is an clectric heating element to
e

DEVICE TO BOIL A GLASS OF WATER

which current is conducted through insulated
wires running down through the stem. As
the current flows through the concealed wires
of the heating element the disk is at once
brought to a temperature sufficiently high to
boil the water in a very short time. This
is a very convenient device for travelers,
dentists and physicians.

According to statistics quoted in Engin-
eering, there are in the whole world 9,600,000
telephones, and the lines have an aggregate
length of about 12,500,000 miles. .
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A Telegraph Typewriter

It is now possible to send a typewritten
message hundreds of miles across the country
and this latest triumph in the transmission
of intelligence was on exhibition at the
Llectrical Show. It is the invention of

Dr. G. A. Cardwell and does not look very
much different from the ordinary typewriter.

THE TELEGRAPH TYPEWRITER AT THE RIGHT IS SENDING
MESSAGES OVER TELEPHONE LINES WHILE CON-
VERSATIONS ARE TAKING PLACE SIMULTANEOUSLY

When the operator wishes to send a message
he pounds it off on a keyboard like the
ordinary typewriter keyboard. The act of
depressing the keys sends out over the tele-
graph line (or even over a telephone line
which is at the same time carrying telephonic
messages) a series of electrical impulses.
These impulses when they arrive at the
receiving station operate a system of electro-
magnetic relays which shift a little wheel
carrying raised type around so as to print
each letter the instant the impulses are re-
ceived. It works upon the “selected” sys-
tem, each letter of the transmitting instru-
ment sending a certain series of impulses
which automatically select and print the
corresponding letter at the receiving machine.

In the picture is shown a telephone switch -
board of the Bell Telephone Company, in
the office of the Long Island Railroad. At
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the right in the picture is one of the “Amer-
ican” telegraph typewriters actually sending
a typewritten message over the same wires
that enter the switchboard and which are at
the same time being used for telephonic
purposes.

Electric Incubator

Resembling a large
cheese enclosed in heat re-
sisting material covered
with leather, and mounted
on legs with a mirror
below to show the eggs on
the glass bottom, the Ax-
ford, round, incubator ex-
hibit attracted much at-
tention. An incandescent
lamp within furnishes the
necessary heat, flashing on
and off with the varia-
tion of temperature. A
coiled spring thermostat
like the one mounted on
the dry cell on the table
opens the lamp circuit
when the temperature rises
too high and closes it
again when the heat falls
below the point at which
it is to remain practically
constant. On account of
this automatic feature the
incubator needs no atten-
tion once current is
turned on.

ELECTRIC INCUBRATOR
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Dust and Dirt to the
Basement

Sends

With the Houston system of cleaning, the
maid takes a small roll of rubber hose,
attaches one end to a wall coupling and the
other to a light aluminum f{lyor sweeper or

|

MOTOR AND VACUUM PUMPS LOCATED IN

other tool. Turning a switch she starts
the machinery which is located in the base-
ment, and the sweeping, cleaning and dusting
begin all at the same time. By means of the
special tools which may be attached to the
hose, dirt and dust are sucked up from the
floor, removed from the corners, picked up
from off moulding and picture frames and
started on a journey down a metal pipe to
the basement to be deposited in a sealed
metallic dirt receptacle of the vacuum
cleaner. Pipes from the machine, which is
operated by a motor-driven suction pump,
lead to various floors where at convenient
places small ornamental pipe couplings
are located.

The illustration shows two equipments;
one for installation in cottages and small
dwellings, the other for larger buildings.

With this outfit, which may be installed in
either old or new houses, the “broom and
duster” method is rendered obsolete, and in
addition the system insures the fact that the
air which carried the germs, dust, dirt, etc.,
away is not again released in the room.

1617

All Metal Washing Machine

The Apex—a washing machine entirely
of metal except the wringer board—has a
body somewhat cylindrical in shape on the
outside but tapering at the top. It is con-
structed of galvanized sheeting and sus-
pended at the ends on a
steel frame so as to be
easily rocked back and
forth. On each side of
the interior are four metal
ribs which turn the clothes
as the rocking causes them
to fall from one side to
the other of the enclo-
sure. The bottom of the
tub has on the inside also
an inverted V, runping
lengthwise which helps in
cleansing the clothes as they
fall to the bottom. A
small electric motor moun-
ted underneath out of the
way is geared to rock the
tub.  Adjusting a key
connects the wringer to
the motor and locks the
tub in an upright position
for running the clothes
through the wringer which

is mounted directly above the tub.

THE BASEMENT

Vacu-um Cleaner in a Glass House

The accompanying picture will give an
idea of what the
inside of avacu- i
um cleaner looks
like—that is, one
type, known as
the Santo. This
model is made
for demonstra-
tion purposes,
with glass sides
instead of the
usual metal case.
Inside you can
see the little mo-
tor which drives
the diaphragm
which in turn
exhausts the air
through a tube.
The dust bag is

VACUUM CLEANER EN-
CLOSED IN GLASS
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also contained inside of the cleaner case.
This little machine, whics runc  without
noise or vibration, operates fiom anyv
electric light socket at a cost of less than
two cents per hour for current.

“Riveting” Without Rivets
They call it “‘spot welding.” The machine
is shown with the lever up and the two copper
pins, which serve for electrodes or dies,
separated. Take two picces of sheet metal,

SAMPLES OF ELECTRIC WELDING

The metals are fused at a “spot” the size of
a rivet and the time required to punch holes
and insert rivets has been saved.

To the average man welding a bar of iron
brings up visions of a dirty and grimy black-
smith shop with a leather-aproned, sooty-
faced, sweaty and muscular individual swing-
ing a sledge hammer and making a lot of
noise on an anvil. But welding by electricity
is more practical. The second illustration
shows some of the products of electric welding.

A Modern Hercules

This unusual exhibit was for demon-
strating the power of a telephone generator,
It shows 258 gongs or 129 ringers, connected
in series and all operated at once by the
Hercules generator in the telephone set on
the corner of the board. The gongs are so
carefully toned that no discordant note is
heard as 129 hammers vibrate in unison
with but a slight turn of the generator crank.

ELECTRIC '"RIVETER

heavy or light, lay one across the other on the
lower die. Pulling the lever arm down
forces the upper die down until the metal is
clamped between the upper and lower dies.
Throwing the switch, there is a flash and the
two pieces are welded. It seems to have
been done by lightning in a condensed form, ONE GENERATOR RINGS 258 GONGS
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A Portable Stand Heater

An electric hot plate mounted on a neat,
portable stand is one of the Hughes ideas.
This is intended more particularly for hotels,
restaurants and similar places where it can
be brought right into the dining-room and
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PORTABLE STAND HEATER

placed beside a table. It permits of the
preparation of many dishes usually prepared
in a chafing dish. Like the Hughes stoves
and hot plates, it embodies the most simple
principle, that of a number of long coils of
resistance wire laid in narrow slots or de-
pressions in the composition plate forming
the top of the stand.  These wires are
brought to a bright red glow by the current
and the heat is all transmitted to the bottom
of the cooking utensil.

Keeps Tab on the Chimney

The cry is for clean cities, and to attain
this it is necessary to suppress the smoke
nuisance. Fulfilling the old saying, “Neces-
sity is the mother of invention,” the Hamler-
Eddy smoke recorder tells the condition every
hour in the day of the gases that go up the
chimney in a steam plant. The recorder
consists of a sheet of paper on a cylinder
operated by a clock, a small nozzle with its
end very close to the paper, a little motor
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driven pump and some glass globes and tubes
containing chemicals for removing moisture
from the stack gases tested.

In operation the pump sucks in gases from

the chimney, which after being freed from

moisture are forced in little puffs against the
paper as it moves by at a steady rate, thus
allowing the carbon to be deposited in the
form of a black line upon it. Every hour
the cylinder drops a notch and another line
is started. If little smoke is going up the
chimney the paper is clean, growing darker
as the smoke increases. The recorder may
be installed right in the boiler room, the en-
losure being of glass.

Wireless Telegraph Instructor

Every wireless operator who passed the
Swedish-American exhibit at the Coliseum
paused to take a message, for a sound very
much like the dots and dashes heard in his
head phones fell upon his ears. It was not
a message of distress, but taken down read,
“John quickly temporized five tow bags,”

Bl T

WIRELESS TELEGRAPH INSTRUCTOR

a sentence containing every letter in the
alphabet except “x”’.

The device consists of clockwork which
revolves a brass disk 3% inches in diameter,
on the edges of which are projecting teeth
shaped to sound the dots and dashes indi-
cating different letters of the Morse code
on a small buzzer. These teeth touch a
contactor that closes a circuit through the
buzzer and two dry cells within the case.
Disks containing other sentences may be
put on just as with a phonograph. The out-
fit is mounted on and within a neat quarter
sawed oak hox about 6 by 10 by 34 inches.
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Stationary Vacuum Cleaning System

In the case of the Richmond va¢uum clean-
ing system we have a permanent plant to be
installed in the basement of a home, the
same as a hot water or steam heating plant,
with a piping system running up to the var-
ious rooms.

Inlets to the piping are located

STATIONARY VACUUM CLEANING SYSTEM

in each room to which a hose and cleaning
nozzle are connected. The motor shown in
the picture operates a suction pump and the
dirt and dust are drawn down through the
pipes into a receptacle in the machine.
When through cleaning you simply pull out
a drawer and dump the dirt the same as you
would ashes from a furnace.

Illuminated Prismatic Glass Signs

A departure from the usual exposed lamp
sign is furnished by the TFlexflume glass
letter sien in which the lamps and reflectors
are behind the letters and within the sign.
The letters are prismatic glass moulded into
shape and stand out in bold relief against a
black metal background. Effective in day-
light, the letters are very sharp and clearly
defined at night. The small number of
lamps needed, ordinarily averaging one for
each letter make the sign economical of
current,

Combined Stove and Toast=r

An entirely new principle in applying elec-
tric heat is embodied in the Pelouze toaster
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and griddle. It is called the “radiant sus-
pension” system. Insulators or other bodies
of matter which absorb heat are eliminated

COMBINED STOVE AND TOASTER

in the construction of the stove, which wil]
toast the first slice of bread in 50 seconds and
the second in 45 seconds. The little wire
rack above the heating clement may be used
for keeping the toast hot or as a plate warmer.

The Tom Thumb of Vacuum

Cleaners

A ten-pound suction cleaner is one of th.
new comers in the field of household electric
appliances. The Magic cleaner is made
entirely of metal being enclosed in a strong
steel and aluminum case and is mounted
on two small rub-
ber-tired wheels.
The exterior is
nickel-plated and

\"’»\\ polished. By re-
s moving the dust
Vi bag and attaching

a special connec-
tor the machine
may be used as a
blower. The us-
ual attachments
are provided for
the equipment.

A TEN-POUND VACUUM CLEANFER
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FOR PRACTICAL ELECTRICAL WORKERS

HOW 70 MAKE AND OFERATE ELELECTRICAL DEVICES

Some Historical Measuring Instruments
By W. S. ANDREWS

A three-wire Edison central station with
overhead system of distribution was installed
in Cumberland, Md., in 1885, and the new
incandescent light was so well appreciated
by the citizens there that in 1887 four more
dynamos were added, thus enlarging the
plant to a capacity of six dynamos, three
being connected in multiple on each side
of the three-wire system. The steam plant
was also at the
same time corre-
spondingly in-
creased and im-
proved.

Soon after these
additions had
been made, a
series of troubles
were reported to
the New York
office of the Edi-
son Electric Light
company, princi-
pally referring to
the burning out
of dynamo arma-
tures, so- Mr. Edison requested the writer
to visit Cumberland and make a careful in-
spection of the electrical plant.

The Cumberland Electric Lighting Sta-
tion was found in the charge of a very intelli-
gent colored man, and on questioning him
as to his method of distributing the load
among the three dynamos, connected in
multiple, he replied that he had been told
that the passage of electricity through a
wire caused it to warm up, and “the heavier
the current the hotter the wire.” He there-
fore went around occasionally and felt the
copper leads running from the dynamos to
the bus bars and if one of them seemed a
little warmer than the others to the touch he
would reduce the load on this machine by

PENDULUM AMPERE
METER

turning some extra resistance into its field
rheostat! Under working conditions such
as these who could blame the man if an
overloaded- armature was occasionally burnt
out? On learning the above facts Mr.
Edison promptly decided that when two or
more dynamos were connected to run in
multiple, it was highly desirable to use a-
current indicator in series with each machine.

No suitable instruments of this kind being
on the market at that time, it became neces-
sary to design and make them and Mr.
Edison insisted that they must be simple and
rugged in construction, cheap to manu-
facture, and easy to repair.

“FIELD REGULATOR”

The old “pendulum ampere-meter”, joint-
ly invented by Mr. Montgomery Waddell and
the writer, and subsequently improved by
Mr. Charles Wirt, was the result of Mr.
Edison’s decision, and this form of ammeter
performed good service for many years.*

*The writer believes that the only location in
which one of these ‘“pendulum ampere-meters”
failed to work with reasonable accuracy was a case

where it was installed on the switchboard of a
yacht.
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When the first model of this ammeter was
submitted to Mr. Edison, he approved its
construction and ordered six to be made a
once for Cumberland station, requesting
that he should be notified after they were
finished and boxed, as he wished to see them
when they were ready for shipment. This
procedure appeared at the time to be a little
mysterious, but was subsequently explained.

The six ammeters were accordingly built
and carefully packed in separate hoxes
ready for shipment. Mr. Edison was then
notified and he soon came around to look
them over. Seeing the six hoxes on the floor
of the testing room, he ordered them to be
placed on the center table, and then to our
utter amazement, he told a laborer to mount
the table and kick the boxes off onto the floor,
“and give it to "em good and hard.”

Expostulation was vain, “If they won’t
stand being kicked off the table, they will
never reach Cumberland in working condi-
tion,”” he said.

After this fest the boxes were opened, and
according to the writer’s recollection, the
“pendulum” ammeters were found to have
passed the ordeals without material injury.
Mr. Edison therefore permitted them to be
repacked and shipped to Cumberland.
The writer also went there and connected
them in circuit, after which no further com-
plaints were heard.

This was the first three-wire Edison sta-
tion in which the dynamos were furnished
with individual ammeters, the ready-made
hot-wire current-indicators previously tried
by the ingenious colored attendant having
proved hardly accurate enough to prevent
the excessive overloading and [consequent
destruction of the dynamo armatures.

Aluminum Solder

A solder has heen invented whereby
aluminum is easily soldered. It was dis-
covered that by combining tin, zinc and
aluminum with chloride of sodium in certain
proportions a new composition is formed
which has many valuable properties. In
making the compound these elements are
fused together in the proportion of twelve
parts tin, two parts zinc, and one part
aluminum. One per cent chloride sodium
is added to this alloy. By varying these
proportions somewhat the composition
formed by them may be made harder or
softer according to the various uses to which
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it is to be put. Sometimes a small amount
of metallic antimony is added which increases
its hardness without materially changing
the nature of the composition.

The alloy is pure white color, and is cap-
able of receiving a high polish, which will not
tarnish. It may be molded, welded, and
worked in many ways. One of the valuable
uses claimed for it is that it will adhere
strongly to many metals, to glass, and to
other substances without the use of flux
and without any special preparation of the
surfaces to which it is to be applied.

It may be applied by an ordinary solder-
ing iron, but the use of copper for this pur-
pose is not necessary.

This composition is particularly adapted
to soldering aluminum, as it adheres to it
strongly and is as readily applied to it as it is
to other substances, such as copper and tin.
Bars and wires of aluminum and other sul-
stances may be welded together by its use.
Its high conductivity and the fact that it is
not subject to electrolytic disturhances make
it of value in soldering or welding electrical
conductors of copper or aluminum or other
suitable material.—Aining and Scientific
Press.

It Helps the Trouble Man

The telephone trouble man finds plenty to
do during wet, rainy weather if his lines run
through wooded districts or along highways
lined with shade trees. Here and there in
the course of time wires will come in contat

2|

GLASS TREE INSULATOR

with tree branches and become grounded, or
from the swaying of the limbs by the wind
will wear into the bark and wood as shown at
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(I) in the illustration. The Scott glass tree-
insulator shown in the upper portion of the
illustration is designed to get rid of many
tree-ground troubles and to reduce the cost
of line maintenance, as it can be applied
without cutting the wires, allows the limb
to move without a strain on the wire and is
inexpensive.

Impressive Electrical Wedding
Decoration

In this particular case the initial letter of
the family name of both bride and groom
chanced to be “W.” The letters, “WW”
were formed of four candlepower, round
bulb frosted lamps wired on a background of
light wood-work carved to represent a heart,
as shown in the cut.

Suspended above the altar rail the entire
design was thickly filled with white chrysan-
themums. These were not only in keeping
with the occasion but also served to obstruct
the view of the unlighted lamps. The four
circuits, as shown, were operated by their
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WIRING FOR WEDDING DECORATIONS

respective switches. The church being other-
wise brilliantly illuminated the design was
not lighted until after the wedding party’s
arrival.

As soon as the wedding march announced
the happy couple’s approach up the aisle the
lanips forming the heart were lighted, and
immediately upon their arrival at the altar
the two small “W’s* were displayed. When
the words were pronounced that made them
man and wife, circuit No. 1 was opened and
No. 3 closed, thus making one large “W”
of the two smaller ones. Inasmuch as the
congregation or spectators were not prepared
for this, the effect was very impressive and
altogether appropriate.
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Practically the same results may be ob-
tained with the use of any two letters, it
being only necessary to simultaneously ex-
tinguish the smaller letters and light the
larger one. The lamps in the larger and
center letter can easily be arranged not to
conflict with the others, and (depending upon
the designer’s ingenuity) some of the lamps
of the letters can be made to do double duty.

Innovations in Wiring Devices

A 600-volt snap switch is shown in Cut 1.
The cut is three-eighths full size. The
trouble in making a snap switch for such a
high voltage, heretofore has been to prevent
destructive arcs when the contact is hroken.
Cut (2) is a switch to be placed on a drop
cord above the lamp so that vou need not

reach under the lamp shade to turn off the
light. Cut (3) is a socket which may be
covered by a canopy through which the long
key projects to turn the light on and off.
Cut (4) is a switch with an insulating base
for metal moulding.

To Cut Glass

. Pass a hempen cord soaked in turpentine

over the place where it is desired to cut the
glass, light it and sprinkle the glass with
cold water, whereupon a slight pressure will
suffice to break it sharply along the line
followed by the cord,
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Exit the Hod Carrier

In these days of com-
petition and close bidding

the building contractor
utilizes every means of
systematizing work and

increasing the already
rapid facilities by which a
skyscraper can be hurried
to completion.

The accompanying illus-
tration shows how the hu-
man hod carrier is dis-
placed by one of electric
origin which almost shoots
its wheelbarrows of brick
and mortar to the upper
floors of the structure in less
time than it takes to wheel
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the brick from the en-
trance of the building to
the lift. As one lift is go-
ing up the other one comes down. In a run
of eight hours 125,000 bricks have been con-
veyed by this apparatus to the twelfth floor
of a building in process of erection.

Moore Light for Matching
Colors

The Moore system of vacuum tube light-
ing, as has previously Deen explained in
Porurar ELECTRICITY, embodies the prin-
ciple of passing an alternating electric
current through highly rarified carbon di-
oxide gas confined in a continuous clear glass
tube. The light so produced is clear white;
that is, it is similar to sunlight, and it is
therefore particularly valuable where color
values are' of great importance, as, for
instance, in matching colors in dye shops,
lithographic establishments, textile mills, etc.,
where it can be used literally to turn night
into day.

To adapt the system to work of this nature
the apparatus is now put up in compact unit
form as shown in the drawing. The upper
portion of the apparatus, known as the
“window” consists of a number of vertical
“Moore tubes” in a sheet metal case about
the size of a suit case. The side of this case
opens out at an angle to form a reflector and
shade. Below the case is a transformer to
chanee the voltage of the ordinary alternating
lighting current to a value adaptable for use

HOW ELECTRICITY DISPOSES OF THE IIOD CARRIER

in the tubes, with a leading-in cable from
the service switch ‘mounted on the wall
and convenient to the hand of the operator.
The transformer and tubes are mounted
on a strong table located wherever convenient
in the shop.

messs sdnr minoeg

COLOR MATCITING
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Electric and Fireless Cook Stove
Combined

Those familiar with the economies of the
fireless cooker will appreciate the combina-
tion of this device with the convenience and
cleanliness of the electric stove.

The outside of the Hastings cabinet
stove is made of finished hardwood. The

COMBINED FIRELESS COOKER AND STOVE

containing compartment is lined with non-
rustable metal between which and the wood-
work is a fire-proof non-heat-conducting
packing, thiough which wires pass to the
electric stove located in the bottom of the
receptacle. If the length of time required
to bring a certain meat or vegetable to a

S

boil is known, the dish containing it is
placed in the receptacle, and the cover
closed. Then the alarm of the clock is
set to go off in 20 minutes, a half-hour, or
in such time as the case may require. Clos-
ing the switch starts the cooking. When
the time is up the clock sounds the alarm
and at the same time opens the switch, and
the cooking then continues as in a fireless
cooker. This stove enables “the lady of
the house” to start the evening meal, go
shopping while it is cooking and return to
find it ready to serve piping hot. A drop
shelf is provided on the side, while a com-
partment beneath the cooker permits the
storage of cooking utensils.

A Wonderful Kitchen Cabinet

The Federal electric kitchen cabinet is
designed to fill a particular need. It re-
sembles the ordinary kitchen cabinet some-
what, but is provided at the center near the
back of the table with a shaft head from
which project two arms to which various
utensils may be attached by setting their
bases into a groove, sliding them up against
the shaft arm and clamping in placé.” A
turn of a switch on the back of the cabinet
starts a small motor, and electricity does the
rest. It is not necessary to stop the motor
to connect or remove any one of the several
devices.

The various pieces, eleven in number,
which make up the cabinet are kept on racks
in the cupboard under the table. There is
a bread mixer large enough to mix dough for
four loaves, a cake mixer which, with proper
ingredients at hand, begins the preparation
of most delicious angel-food cake. . Then
there’s an egg beater, a vegetable slicer that
makes a slice as thin as paper or a quarter
inch thick from a potato or beet; a coffee
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KITCHEN CABINET WITH

grinder, a meat cutler, a potato and lemon
grater, a cherry pitter, a knife sharpener, a
knife polisher, and last but not least a two-
quart ice cream freezer.

The cabinet is built of oak. The top of
the table is of heavily nickel-plated sheet
metal which is easy to clean.

ELECTRIC CONVENIENCES

By means of an extension shaft a sewing
machine, dishwasher or washing machine
may be operated. A flour bin and cupboard
above the table add to the usefulness of this
piece of electric furniture which will make
the kitchen the playroom rather than the
workroom of the home,



Where Art and Science Meet

By T. VERNETTE MORSE

Every housewife knows that a dainty
breakfast cheerily served is a bright happy

introduction to the day’s work, yet there is -

something quite depressing in the fact that
the first start towards breakfast is usually
made in a kitchen where the thermometer
has gone to sleep, and the cold, blustering,
winter winds howl cheerlessly about the
door. The woman who is able to overcome
these frifles, and serencly prepare and serve
l:rcakfast in the sunny dining rooms, reso-
lutely determines that her family shall begin

toast, the perfectly cooked eggs, the steam-
ing hot cereal and the dainty cakes.

It is such fun to prepare these charming
breakfasts that the children are anxious to
assist and even *‘John” oftentimes finds it
more interesting than the latest Washington
news or stock reports. He becomes so

absorbed in watching the process that he
actually forgets how ‘“Mother used to cook.”
Everyone feels a personal interest in prepa-
ration of a meal when electricity is used, for it
so quietly and quickly does its work.

| /1A
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BREAKFAST DOES NOT MEAN QUANTITY, BUT QUALITY AND DAINTINESS

the day aright, even at the sacrifice of per-
sonal comfort.

Breakfast does not mean quantity, but it
does mean quality, and daintiness. The
up-to-date woman knowing this, has not
been slow to abandon the cheerless morning
kitchen for the new and popular electrical
dining room devices which admit of prepar-
ing the breakfast at the table.

While “John” is reading the morning
paper she has gently turned a switch and
the breakfast is quietly preparing itself. No
smoke, no oil, no gas, just the savory odor of
the percolating coffee, the neatly browning

To trace the evolution and application of
fuels from the original open fire place with
its sturdy pots and kettles to the dainty
appliances and utensils of the present is an
interesting thesis in itself, but we have no
time for stories, with electricity making such
rapid strides and marching so jauntily
right into the home. '

The management of the Artcraft Institute,
of which mention was made in the first
chapter of this series, invited a party of club
women to assist in conducting a series of
“Electrical Picnics” at the recent Electrical
Show in Chicago, using as a basis for these




1oz

experiments the household equipment on
exhibition.

A large dining table was supplied with
coffee percolators, toasters, chafing dishes,
water heaters, heating disks, and other
necessary appliances,

The object of these experiments was to
demonstrate to these women the fact of the
actual arrival of electricity, as a houschold
necessity, and to show them that such things,
for instance, as the preparation of a dainty
breakfast on the dining-room table, as I have
outlined above, are practical possibilities
and not merely the dreams of some silver-
tongued salesman of electrical apparatus.

Each day during the exhibition different
groups of club women prepared and served
a breakfast, luncheon or dinner, on the table.
using only the electrical devices named.
One of the special features was a seven-
course dinner. The day Mrs. Minnie Starr
Granger, president of the Federation of
Illinois Women’s Clubs, was guest of honor, a
“Picnic Luncheon” was attractively served
by the vice-presidents of the Chicago districts.

As different women were in charge of the
table and menus each day, a great variety of
experiments was attempted and the cooking
contests grew in interest until everyone was
anxious to try something new.

Washing dishes when the water is heated
in a sparkling glass globe at the table be-
comes a pretty accomplishment, requiring as
graceful handling as the serving of a cup of
tea.

The writer in arranging the series of
afternoon entertainments at the Electrical
Show was ably assisted by the following
well known women: Mrs. David W. Beggs,
Mrs. Frank L. Bellows, Mrs. Freeman E.
Brown, Mrs, A. P. Coon, Mrs. George E.
Colby, Mrs. Frederick A. Dow, Mrs. Ed-
ward E. Ellicott, Mrs. Laura E. R. Fischer,
Mrs. Frank M. Gage, Mrs. F. Albert Jones,
Mrs. John I. Thompson, Mrs. Glenn Stecre,
Mrs. George P. Voshrink, Miss Olive Russell
Chapin, Miss Glenna Lynch, Miss Martha
Matthews, and Miss Frances Thompson.

If any of this competent group of women
doubted the practicability of cooking by
electricity, the doubts were most satisfac-
torily dispelled by the success of the practical
experiments, which are now being put into
actual practice at the Artcraft Institute.

We are also planning tables and cabinets
especially adapted to the use of electrical
appliances, for electricity demands a style of
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its own in table furnishings, a style especially
suited to the new epoch which is gradually
opening the doorway of ideal housekeeping.

Electricity has come to stay. If it is

‘sanely installed in the homes, without bring-

ing with it the uscless frills and furbelows,
that seem destined to accompany every pro-
gressive movement, it will solve many of the
problems which have hitherto confronted
the housewife. It is safe, clean, and when
properly used is economical. Most of the
utensils are good in form, simple in con-
struction, having no complex scheme of
decoration. Consequently, they will not, in
a few years, become extravagant examples of
Inartistic excitement and misapplied design.
Below I give 3 few of the breakfast menus,
which can be prepared and served on the talle.

BREAKFAST NO. I.
Puffed rice and cream.

Scrambled eggs on toast.
Ladyfingers .

Oranges

Coffee Tea.
BREAKFAST NO. 2.
* Grapefruit
Oatmeal with cream and sugar.
Minced ham and eggs.
Buttered toast.
Cookies Coffee.
BREAKFAST NO. 3.
Grapes.
Wheatena with cream and sugar.
Buckwheat cakes, syrup.

Coffee cake. Coffee.

BREAKFAST NO. 4.
Apples.
Puffed wheat with cream and sugar.
Creamed potatocs Sausage.
Buttered toast’
Oatmeal cakes
BREAKFAST NO. §.
Oranges.
Oatmeal with cream and sugar.
Boiled eggs. Buttered toast.
Cup cakes. Coffee and chocolate.
BREAKFAST NO. 0.
Grapefruit
Breakfast food with cream.
Creamed codfish with poached eggs, on
buttered toast
Rolls.
Ginger drops Coffee and chocolate.
These simple breakfasts daintily prepared
on the dining-room table are most attractive
and save the housewife and mother many
of the unnecessary steps.

Coffee.
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Construction of Small Motors and Dynamos
By CHAS. F. FRAASA

CHAPTER III.—ARMATURE CORES

Fig. 10 shows one of the armature disks.
These disks are made of sheet iron, and
should be turned very smooth and round.
Around the periphery are a number of slots
in which the armature winding is placed.
The portion of iron between the slots is
known as the armature tooth. In the center
of the disk is a hole for a shaft.

The ratio of the diameter to the length of
the armature is the same as that of the field
bere, after allowing for the air gap. This
ratio was given in Chapter II.

In all of these small models, the armature
is of the laminated type of construction, that

F1G. 10.

ARMATURE DISK

is, composed of a great many sheets, all
assembled side by side on the shaft. The
simplest way to make the armature is to bolt
all of the plain disks together on the shaft;
but to get best results the sheets should be
shellaced or enameled on one side, or better
still, be separated from one another by thin
sheets of paraffined tissue or other paper.

The dimensions of the armatures for these
models should be as specified in Table II.
referring to Fig. 10.

TABLE 11
DATA FOR ARMATURES, REFERRING TO FIG, 10
LENGTH | NO. OF
E0HD A B D or cort| sLors
A 3 }r/ 1” 50 3 }” 11
B 3 y/ 1 g” ‘ 3%” I
C | 4}” ‘ 1 %r/ ‘ 4 }” 13
D | 5” ‘ 1 ill | Su 15

In constructing the armature, cut the two
end plates, one for either end, and the sheet
iron into rectangular shape, 4 by 6 inches.
The stack should be 3} inches thick when
tightly clamped together, by means of bolts
passed through notches in the sheets, and
holes in the end-plates.

Describe a 23-inch circle on the end plate
and drill a one-inch hole for the shaft at its
center. This may seein to be a large shaft
for this size motor or dynamo, but, since it is
to be-built on the machine, it must be of this
size. Around the circumference of the 2%-
inch circle, using points on it as a center,
drill eleven equally spaced (3-inch diameter)
holes. The armature is now ready for
turning, but the turning may be more rapidly
and accurately done if the end plates and
the sheets are first cut down almost to size,
say 3# inches in diameter, using the machine
to true them up, and opening the 3-inch holes
to form slots. At a radius of § inch from the
center, drill two }-inch holes on opposite
sides of the shaft through the armature.
Put two }-inch bolts through these holes
and tighten the nuts.
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The next step is to prepare the boring
machine for turning (Fig. 11). Make a tool-
holder as before, with a piece of pipe of the
same diameter as the other tool-holder, and
use four lock nuts. Drill a hole through the
timber of the machine bed, and through this
hole put the tool-holder after havmg threaded
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BORING MACHINE ARRANGED FOR
TURNING
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FIG. IT.

it from end to end, and fasten it there by
tightening the lock nuts on either side of the
wood, as shown in Fig. 12.  The pipe should
he long enough to extend about two inches
above the center of the shaft of the machine.
Near the top, cut a slot wide enough for the
tool, and putting the tool in place, clamp it
between the two nuts. Now put the arma-
ture on the shaft of the machine, and fasten
it to the original tool holder by means of a

7hreaded Flpe

FIG.

12. TOOL HOLDER

bolt passed through one of the armature
slot holes and through the slot in the tool
holder. It would be better if two slots,
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opposite, were connected to the tool holder in
this way.

Set the tool to cut to the proper diameter if
using a side tool, but if using a tool like the
one shown in Fig. 11, set it to take a very
light cut, drive the foot-power and feed up
the work by means of the feed device. The
armature will then rotate and move before
the tool, and will be turned perfectly round
on the shaft with its center and the center
of the shaft coinciding.

After the armature is machined, it should
be removed from the shaft, and the disks
insulated from one another by either a coat
of shellac, or enamel, on one side of each
disk. The disks should then be carefully
assembled on the shaft while the separating
insulator is still soft, and tightly clamped
together again.

(To be continued.)

Simple Galvanometer

A simple galvanometer for approximately
determining the strength of electric currents
may be made up as follows:

First procure a small compass mounted in
a containing case about 1} to 1} inches in
diameter. Now bore a hole in the center
of one side of a wooden block about 24
inches square, of such a diameter that the
compass case will fit snugly into it. ‘This
hole should be bored to such a depth that
the center of the compass necdle will be in
the exact center of the wooden block when
the needle is in place. Cut two grooves all
the way round the block as shown in Fig. 1,
the grooves being } inch wide and } inch
deep. Wind in each of these slots twelve
layers of No. 24 B. & S. double cotton-
covered copper wire. These coils should
both be wound in the same direction and
the inside end of one connected to the
outside end of the other which results in the
current flowing around the two coils in the
same direction when the remaining two termi-
nals are connected in a circuit. The
compass should, of course, be placed in a
the wooden block before the wire is wound
on, and it can be held in place by means of
some shellac put in the bottom of the hole.

Mount the compass case in such a posi-
tion with respect to the block that the needle
will be at zero when it is parallel to the
planes of the two coils as shown in Fig. 2.

This part of the galvanometer should now

. be mounted on a wooden base whose dimen-
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sions correspond approximately to those
given in Fig. 2. Two back-connected
binding-posts may be mounted on the base
that will serve as terminals for the instru-
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ment and the free ends of the coils should
be connected to them on the under side,
the wires being placed in grooves cut in the
base. The completed instrument should be

o

O

ARRANGEMENT OF GALVANOMETER
COILS

O

FIG. 2.

given two coats of shellac and you are ready
to calibrate it, which can be done by con-
necting it in series with an instrument whose
indications are known.
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This instrument can be made to indicate
the value of larger currents by winding it
with larger wire and using a smaller number
of turns. It can also be made to indicate
small currents by decreasing the size of wire
and increasing the number of turns.

Self Photography by Electricity

A device which enables a person to take
his own photograph by means of electricity
and compressed air has recently been per-
fected by Karl Thalhammer, a young Aus-
trian inventor living in Los Angeles. -

It consists of a metal cylinder about six
inches long, which contains an air com-

ELECTRICALLY OPERATED CAMERA

pressor and an electrical mechanism for
releasing_the air pressure, and a small dry
cell. This cylinder hangs from the tripod
and is connected with the rubber. air-tube
that opens and closes the camera shutter.
A double length of fine, insulated wire is
attached to this cylinder and connects with a
smaller cylinder held in the operator’s hand,
this cylinder containing another tiny dry cell.
A slight pressure of the thumb is all that is
required to electrically release the com-
pressed air for a snap shot, or, if a time
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UNUSUAL PICTURE TAKEN WITH ELEC-
TRICALLY OPERATED CAMERA

exposure is needed, a second pressure will
close the shutter.

The cylinder is so small that it will not show
in the hand, and the wire can be adjusted
so that it will be inconspicuous,

POPULAR ELECTRICITY

Its greatest value is to the solitary traveler
or explorer who can bring back photographic
proofs that he has visited some particular
place. That phase of its use is shown in
the photograph herewith of Paul Reinwald,
the famous mountain climber, who took this
picture of himself in peculiar pose on Mount
Baldy in Southern California, Christmas
day, 1909.

The value of this device to the amateur
photographer lies in the fact that he can
include himself in a group of friends when
there is no friendly stranger to “press the
button.”

Motor Boat Searchlight

Nosing about after dark among other
craft with an expensive motor boat requires
that some precaution be taken to prevent a
costly accident. Compared with slow going
craft the motor boat is the automobile of the
water and should therefore be equipped with
just as good a head light as the wheeled
vehicle. The accompanying picture shows
such a boat equipped with an electric search-

MOTOR BOAT SEARCHLIGHT

The operator desiring to take his own
picture should first carefully adjust the cam-
era to include the place in which he expects
to pose, getting the focus upon some object
on that spot, like a twig or a stone,

lig.t. Inside the swinging reflector is a
low-voltage, heavy filament tungsten lamp
of from 10 to 25 candlepower. This is
operated from a storage battery and sends out
a surprisingly powerful beam of light.
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SORLAR ELECTRICITY WIRELESS (LUKE

Membership in Popular Electricity Wireless Club is niade up of readers
of this magazine who have constructed or are operating wireless apparatus

or systems.

Membership blanks will be sent upon request.

This depart-

ment of the magazine will be 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.

A High- Power Wireless Equlpment

By ALFRED P. MORGAN

PART XI—DETECTORS (CONTINUED).

The moving parts of the detector are
assembled as in Fig. 123. A small spiral
spring is formed by wrapping some fine
piano wire around a small brass rod, and
placed on the shaft between the wire ring
and a small brass washcr # inch in diameter
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FIG. 123. MOVING PARTS OF A DETECTOR

and 3-16 inch thick. The shaft passes
through a hole in the centre 13-64 inch in
diameter. The washer as well as the “‘bar-
rel” are soldered to the arm.

When the hard rubber adjusting head is
turned in one direction it will raise the shaft,
but when turned in the opposite direction
the spring forces it dowh.

The brass arm is secured firmly to the
hard rubber standard Fig. 124, by a brass

rod which passes through the longitudinal .

axis of the latter. The rod is 2§ inches long.
‘The ends are threaded with an 8-32 die. A
hexagonal nut having a similar thread is
placed on the lower end. A composition

knob similar to that used on the adjusting
rods of the oscillation condenser is screwed
on the top. The arm is kept from moving
sideways by two small brass pins which pass,
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COMPLETE DETECTOR

FIG. 124.

one from the arm into the standard and the
other from the base into the standard.

The cup to contain the electrolyte, Fig.
123, is a piece of hard, close-grained graphite
rod. The variety used for making brushes
for dynamos and motors is preferable since
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it is non-porous. The cup is § inch in
diameter and # inch deep. A small recess,
4 inch in diameter and 3-16 inch deep is
bored in the top to contain the acid. This
may seem to some to be an unusually small

Setscrew—

P ——

Bedp/a fc\
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This detector is especially suitable for use
with carborundum crystals, it being employea
for that purpose by the United Wireless
Telegraph Company.

The base, Iig. 127, is a piece of polished
hard rubber 2} by 7
by % inches. The
standards are made of
hexagonal brass rods
% inch in diameter.
The tallest standard is
two inches high. The
top is turned slightly
convex to present a
good appearance. Itis

bored and tapped to re-

ceive an 8-32 knurled

FIG. 1260.

amount of electrolyte. But a few drops of
acid are preferable to a large quantity. The
acid does not then move very easily and the
detector is not so liable to be thrown out
of adjustment by jolts or jars.

The carbon should fit snugly into a brass
cup # inch in diameter and 5-16 inch deep.
The recess in the top of the brass cup should
be made % inch in diameter and 3-16 inch

deep. The cup is fastened directly under
~— 7" =
. ’
{0)
TR ~ £
oo .t
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SORR e}
{0;
:
I;,‘ L
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FIG 127. BASE OF MINERAL DETECTOR

the lower end of the shaft. A small brass
screw passes through the hase into a threaded
hole in the bottom of the centre of the cup.

Connections are established by copper
wires inlaid in grooves in the under side of
the base. Two of the binding posts are
connected to the cup and the other two to
the lower end of the rod which passes through
the arm and standard,

The detector shown in Fig. 126 is il-
lustrated for the benefit of those experi-
menters who for some reason or other prefer
to use minerals.

MINERAL DETECTOR

v

N

|
l

thumbscrew having a
head § inch in diameter.
The lower end is hored
and tapped to receive an 8-32 machine screw
which holds it to the base. A s5-32 inch
hole is bored at right angles to the axis of
the standard 1 1-16 inches from the lower
end.

The smaller standard is 14 inches high.
One face is ground away as shown by the
detailed drawing in Fig. 128. A knurled
brass thumbscrew, Fig. 129, § inch in diam-
eter and one inch long over all passes
through the standard 1 3-16 inches above
the lower end. The end of the thumb-
screw bears against a brass spring § inch
wide and 1 15-16 inches long. The spring

22"

3

~

booctfa oo

FIG. 128. DETAILS OF STANDARDS

is fastened to the standard by means of two
small round headed brass screws. The
lower end of the standard is bored to receive
an 8-32 machine screw which holds it to the
base.
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The standards are mounted on a brass
bed-plate which serves to make them firm
and also to give the detector a more finished
appearance.
long, § inch wide and ﬁ inch thick.

The elec-
trodes are two
circular pieces
of brass, Fig.
130, 4 inch in
diameter and
# inch thick.
They are bored
and tapped to
fit fan 8-32
thread. One is
fastzned to the
spring by means of a small machine screw.
The other is fitted on one end of a 5-32 inch
brass rod two inches long. The other end
of the rod is fitted with a small composition
knob. The rod passes through the hole in
the largest standard.

///p
=

FIG. 129. THUMB SCREWS
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FIG. T30. BED PLATE ELECTRODE AND
HANDLE

i

DETECTOR CIRCUIT

FIG. 131.

The bed plates are two inches -
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The base is fitted with four binding posts,
one near each corner, two connected te each
standard. The connecting wires are inlaid
in grooves in the bottom of the base. The
circuit is shown in Fig. 131.

The following is a partial list of the
minerals and crystals useful- as wave de-
tectors for wireless telegraphy.

Carborundum crystals are the only ones
requiring a battery

MINERAL NAME
Carborundum
Fused Silicon
Iron Pyrites
Copper Pyrites

CHEMICAL NAME
Silicon Carbide
Silicon
Iron Sulphides |,
Copper Sulphide

Chalcopyrites Copper Iron Sulphide

Hessite Telluride of Silver and
Gold

Zincite Zinc Oxide

Octahedrite Oxide of Titanum

Stibuite Antimony Sulphide

Galena Lead Sulphide

Molybdenite Molybdenum Sulphide

Zirconium Zirconium

Niccolite Nickel Arsenide

Domeykite Copper Arsenide

Sphalerite Sulphide of Zinc

Pyrrholite Iron Sulphide

Corundum Oxide of Aluminum and
Iron,

Hematite Iron Oxide

Cassiterite Oxide of Tin

Siderite Iron Carbonate

Malachite Copper Carbonate.

(To be continued.)

Wireless at the Los Angeles Avia-
tion Meet

At the recent aviation meet held at Los
Angeles, California, the United Wireless
Company installed a two K.W. station on the
aviation field in order to send the daily
flying news to a big Los Angeles newspaper.
The installation was novel in many ways, the

aerial being attached to one of the ten-foot

man-carrying kites which was on exhibition
at the meet. The aerial was a single No. 12
aluminum wire 300 feet long. The kite
was raised joo feet in the air and the
aerial wire ran from the kite string to a tent
on the field. The instruments used were
of the DeForest type consisting of a loose
coupler, silicon detector, 2,000-ohm phones
and receiving condenser.

For sending there were used a two K.W.
transformer, a condenser of the Leyden jar
type consisting of 124 gallon jars, helix,
anchor gap and key. The transformer was
operated on a 110 volt alternating current
light circuit. With this set the operator, a
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GETTING THE MAN-LIFTING KITE READY TO CARRY UP THE WIRELESS
ANTENNA

Los Angeles amateur, was able to communi-
cate with Los Angeles (P. J.), Catalina
Island (P. 1.), Point Loma (T. M.) the
large coast steamer Yale and other ships at
sea. The station which was open to the
public was visited by several thousand
people a day.

The United Wireless Company was to
install a wireless set on one of the Wright
biplanes but after the accident in which one
of the Wright flyers, Arch Hoxsey was killed,
the Wright manager refused to allow the
instrument to be put up for fear of another
accident.

WIRELESS OPERATOR’S TENT AT THE LOS ANGELES

Toward the last of the meet one of the
Curtiss flyers, C. F. Willard, while circling
the course in his machine at a 200 foot level
ran into the aerial wire, bringing the kite
to earth and smashing it badly. The aerial
wire got tangled in his machine forcing him
to descend. In landing he smashed the
running gear and wing of his machine.
Another kite was raised and the station re-
sumed operation within fifteen minutes after
the accident. The station was kept in
operation all through the meet and trans-
mitted and received from ten to 18o miles.

R. B. YALE.

AVIATION MEET
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Amateur Wireless at the Electrical
how

The story of the attention young men of
the country are giving wireless was told at the
exhibit of the Chicago Wireless Association
at the Electrical Show where future Jack
Binnses explained to an always interested
crowd the mysteries of Hertzian waves.
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radius of 200 miles, With an active member-
ship around 200, meetings are held twice a
month at the Atheneum Building, 18-26
Van Buren Street, at which members discuss
various phases of wireless and listen to lec-
tures by experienced men in the field.
Among the topics recently discussed were:
“Wireless and Life in the United States
Navy” by W. W. Holzbaur, operator in the

EXHIBIT OF THE CHICAGO WIRELESS ASSOCIATION AT THE ELECTRICAL SHOW

Several wireless equipments each in charge
of operators demonstrated the manner of
sending and receiving messages. An equip-
ment, installed in the north balcony, as far
away as the Coliseum would allow, served as
a station with which the operators talked at
different times. Much of the apparatus was
home made, some of the devices having been
built in the laboratories or shops of the school
the students attend. Besides the Association
apparatus the following Chicago schools
were represented: Lake High, Lane Tech-
nical, Englewood and Crane Technical.
Apparatus exhibited varied in capacity from
1 K.W. to five K.W.

The Association which began as a club in
1905 . has for its object the banding together
of all amateurs in Chicago and within a

Navy, and “The Rotary Spark Gap.” The
officers of the Association are: E. Meullner,
president; J. Hair, vice-president; J. Walters,
Jr., secretary; C. Stone, treasurer. Appli-
cations for membership may be addressed
to the Secretary, 6555 Langley Ave.,
Chicago.

Department Store to Install Wireless

Plans have been completed for the erection
of two steel and wooden towers 125 feet high
on the roof of the Wanamaker store at
Broadway and Ninth Street, New York.
The towers are to be used for a wireless tele-
graph station, which will communicate with
a similar station connected with the Wana-
maker store in Philadelphia,
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Wireless Club Contest

The new P. E. W. C. membership list was
sent out to all members on January 16th.
[t contains over g0 names and since Jan-
uary 1st, when the list was sent to the printer,
a large number of new members have been
added. As stated in the booklet, we believe
the Club was never in a more prosperous
condition. The members whose names are
found in both this list and the old one have
heen with us since the beginning and their
perseverance shows that they went into the
wireless experimental work as something
more than a passing fancy.

As the P. E. W. C. members have always
been among the most loyal readers of the
magazine we decided to make them an ex-
ceptionally good offer in the form of a sub-
scription-getting contest, full particulars of
which have been sent to each member. We
have arranged this contest so that all can
make their running expenses as they go along.
We have also arranged so that every one who
does good work can secure one of the special
prizes—something that he needs every day in
his experimental work. There isn’t a mem-
ber that cannot go out and get at least ten
subscriptions before May 1st, entitling him
to one of these special prizes. Probably
most of you can go out and get several times
ten thereby obtaining several of the “specials”
and putting you well in the running for one
of the grand prizes, which last are all of
them worth a lot of effort.

As the contest ends April 3oth, announce-
ment of the names of the winners cannot be
made in the May issue, but the announcement
will be made in the June issue, although, of
course, the prizes will be distributed long
before that date.

And now a word in regard to your working
methods: Remember, first, that those inter-
ested in wireless are not your only “pros-
pects.” Everyone is a prospective sub-
scriber to Porurar EirLecTriCcITY, because
there is something in every issue to interest
young and old, men and women alike.
Don’t forget that point; your grocer, your
doctor, your dentist, your machinist friends,
your favorite engineers in the power plants
and pumping stations where you go to watch
the machines, the blacksmith around the
corner, the principal and teachers in your
school, the firemen, the butcher, the store-
keeper—all are interested in electricity, they
will all be glad to listen to your arguments

. POPULAR ELECTRICITY

and to take out their subscription through
you.

Sample copies are valuable to you in the
work and we will be glad to send them to
you as often as you ask for them. Also
remember that each subscription you take
must be sent in on one of the blanks given
you, for these blanks constitute our record
on which we are to finally compute the re-
sults of each one’s efforts.  When you run
out of blanks send for more.

A Wireless Signal Intensifier

The following description of a device for
rendering more distinct wireless signa's.
especially faint signals, is contributed Ly
William Greotzinger: All that is needed is

70 Batteny
& recerver

7o Detector
FIG. I. SIGNAL INTENSIFIER
preferably a wireless receiving set using an -
electrolytic detector. Although any detector
can be used, the electrolytic seems to give the
best results. The intensifier or relay is shown
in Fig. 1. (B) is the base and (WW’) are
two wooden uprights.  (CC’) are two carbons
and are fastened to (WW’) by two binding
posts (PP”). The carbons must have a
sharp edge on the top. (M) is an electro-
magnet out of an old 75-ohm single-pole
telephone receiver and is fastened to the base
between the two carbons, the free ends
going to the binding posts (HH’). Be sure
to have the carbons a very little higher than
the top of ‘the magnet core so that when the
needle (N) is laid across them it almost
touches the core. When a message is coming
in the detector makes the magnet a little
stronger, which pulls on the needle and lets
more current through the contact between
the carbons and the needle, thereby operating
a receiver or relay.
The connections are shown in Fig .2. The
intensifier merely takes the place of the wire-
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less telephone receiver, and relays a strong
current on to another receiver or sensitive
relay. The instruments are adjusted as
usual. Mr. Greotzinger states that he has
Receveror Relay

X ] Intensifier

FIG. 2. CONNECTIONS OF SIGNAL INTENSIFIER

had fine results with this instrument and weak
signals have been increased to fully three
times as loud.

WIRELESS QUERIES

Answered A. B. Cole

Questions sent in to this depariment must
comply with the same requirements that are
specified in lhe case of the questions and
answers on general electrical subjects. See
“Questions and Answers” depariment.

Measuring Sending Current

Question.—Could you tell correctly when you
were sending out the most amperage from an aerial
by connecting an incandescent lamp in the aerial
circuit?>—T. R. D., Van Wert, Ohio.

Answer—This method is fairly satis-
factory, but since slight changes in the
current passing through the lamp do not
cause large changes in its brilliancy, and
since the eye of the operator will not readily
note small changes in its brilliancy because
there is no standard to judge by, this method
will not give as exact results as a hot wire
ammeter.

Carborundum for Detector

Question.—Is the carborundum in the oil stones
suitable for a detector if it is broken into small
pieces?—A. A. MacC., Syracuse, N. Y.

Answer.—No, because the.carborundum
used in making these stones is in a powdered

or granulated condition and therefore offers

too high resistance.” Also, these stones con-
tain a certain amount of binding substance
which is of high resistance.

Tuning Transformer

Question.—Why does the secondary of a tuning
transformer slide inside the primary instead of the
primary sliding inside the secondary as in a spark
coil ?—C. F., Little Valley, N. Y.

Answer.—These transformers generally
have a sliding contact on the primary wind-
ings so that very close adjustment for any
wave length can be obtained. Sufficiently
close adjustment in the secondary circuit
can be obtained by use of a switch and a
variable condenser. The reason for the con-
struetion which you point out is that a slider
can be more easily manipulated on the out-
side coil. The other method of construction
could be used, however.

Aerial; Set Connections; Ground

Questions.—(A) Would No. 14 aluminum wire
make a good aerial? (B) Please give connections
for a fixed condenser having three binding posts,
double slide tuning coil, potentiometer, 1,000-ohm
receiver, eclectrolytic detector and batteries. (C)
Would a pipe four feet long driven into the earth
make a suitable ground for receiving?—A. H. L.,
Toledo, Ohio.

Answers.—(A) Yes.

(B) Referring to diagram 4, page 553, of
the October, 1910, issue, the fixed condenser
is shown at (C). Any one of the three bind-
ing posts may be connected to the lower
slider of the tuning coil and to the earth, and
either one of the other two binding posts
may be connected to the detector and to the
slider of the potentiometer as shown.

(C). Yes, for short distance working, that
is, up to 200 or 300 miles. A longer pipe
would give better results, since it might
strike moist earth.

Receiving Radius

Questions.—(A) Please give receiving radius of
the following outfit: Bare point electrolytic detector,
2,000-ohm, phones, receiving transformer, potentio-
meter, variable condenser and fixed condenser.
The aerial consists of four wires 6o feet high and
50 feet long. (B) Would a common tuning coil
give as good results as one of the loose coupled
type? (C) What instruments will increase my
receiving range >—A. C., Belvidere, Ill.

Answers—(A) About 600 miles over level

‘land or water, receiving from high power

commercial stations.

(B) A straight tuning coil will give nearly
as great a receiving radius, unless there is
interference, when a loose coupled tuner

would give better results. This latter is

nearly always the case.
(C) You would have somewhat better
results with a good Perikon detector.

.
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UESTIONS AND

Use of this department is free to readers of Popular Electricity, but atten-
tion will not be given to questions which do not comply with the follow-
ing rules: All questions must be written in the form of a letter addressed
to the Questions and Answers Department and containing nothing for
the other departments of the magazine; two-cent stamp must be enclosed
for answer by mail, for space will not permit of printing all answers:
the full name and address of the writer must be given.

Polarity of Compass Needle

Question,—What is the polarity of the ‘north-
sceking’ pole of a compass needle and why is it
called “north-seeking”?—II. E. S., Los Gatos,
Cal.

Answer.—If the north-pointing pole of a
needle is attracted by magnetism near the
North Pole of the earth we must infer ac-
cording to the law of magnetic attraction
that the earth’s magnetic North Pole and the
north-pointing pole of the needle are unlike
poles. If we call the magnetism at the
North Pole “north” magnetism then the
north-pointing pole of the needle is south
magnetism. On account of confusion in
this matter Sir William Thomson calls the
north-pointing pole a ‘‘true south pole,”
although common practice is the opposite,
calling it the north pole. The French and
Chinese call the north-pointing pole of a
needle a south pole and the south-pointing
pole a north pele. The term “north-secking
pole” seems to avoid a misunderstanding
as to which end of the needle we refer.

Commutator Troubles

Questions.—(A) What is the cause of high mica
on the commutator of a motor? (B) What remedy
can he applied? (C) Why do carbon brushes
on a motor become pitted #—F. W., Chicago.

Answers.—(\) The raising of the mica
is an unusual occurrence and does not take
place over the entire commutator. What
really does happen, is the wearing away of
the copper bars leaving the mica projecting
from between. In a poor machine this
wearing away is not surprising. If the
commutator is allowed to continue in its
roughened condition the machine will flash
over from one brush to the next and will act
very badly under a heavy load.

(B) One way of getting the commutator
into shape is to use the motor where the load
is variable. While the motor is running

light the brushes smooth up the commutator
and thus counteract to a certain extent the
bad results from a heavy load. A second
remedy is to replace the commutator by
another while a third treatment is to cut
down the mica, with a narrow sharp chisel,
1-16 of an inch below the level of the bars.
This last remedy is considered a good one.

(C) This may be due either to poor
design or a wrong position of the brushes on
the commutator. In design if the width of
the brushes is not correct pitting will occur.
In some cases where heavy current flows
through the brushes they glow but this current
is not all line current. The brushes overlap
two segments of the commutator and so short
circuit two coils of the armature. While in
this condition if stray flux from the pole tips
passes through the coils a very heavy current
for the moment may he produced and glow-
ing and pitting occur.

Distance Between Coil Heads

Question.—Referring toan induction coil, what is
meant by ‘“distance between coil heads?”—R, H. T.,
Greenville, S. C.

Gistonce belweer Coll Heads

Answer.—See illustration.

Watts Per Candlepower ef Filament Lamps

Questions.—(A) How many watts per candle-
power does the carbon filament lamp require?
(B) Tantalum? (C) Tungsten?—F. E. K., Asbury
Park, N. J.

Answers.—(A) 3.5 watts.

(B) 2. watts.

() 1.25 watts.

™\



Surrender and Re-Issue of Letters Patent

By OBED C. BILLMAN, LL. B, M. P. L.

RIGHT T0 SURRENDER AND OBTAIN
REISSUE.—In General,—Whenever any pat-
ent is inoperative or invalid by reason of a
defective or insufficient specification, or by
reason of the patentee claiming as his own
invention or discovery more than he had a
right to claim as new, if the error has arisen
by inadvertence, accident, or mistake, and
without any fraudulent or deceptive inten-
tion, the commissioner must, on the sur-
iender of the original patent and the payment
of the duty required by law, cause a new
patent for the same invention, in accordance
with the corrected specification, to be issued
for the unexpired part of the original patent.
The statute is to be construed liberally and
not strictly as restraining and limiting the
right.

ERRORS OR DEFECTS AUTHORIZING RE-
1SSUE.—In General —A patent may be sur-
rendered and a reissue granted only for the
errors or defects specified in the statute.

INSUFFICIENT DEScripTiON.—Where the
specification of an original patent is defective
for not containing a full and perfect descrip-
tion of the invention intended to be pat-
ented, the defect may be remedied by a
reissue with a corrected specification,

LERRORS OF PATENT OFFICE.—Where the
error is one of the patent office and not
chargeable to the patentee, it may be cor-
rected by a reissue. .

Cramis 100 NARROW.—Where the claims
are too narrow to cover the actual invention
made and described and intended to bhe
claimed, the defect may be cured by a reissue
of the patent with broadened claims. But
this can be done only where the original
specification and description, including the
drawings or model, sufficiently describe the
actual invention, so as to show that the
reissue is not in fact for a different inven-
tion, for the original and the reissued
patents must both be for the same invention.

BuT MERE SUGGESTIONS IN THE ORIGINAL
specification, drawings, or model will not l:e
considered as a part of the invention intended
to be covered by the original patent, unless
it can be seen from a comparison of the two
patents that the invention which the original
patent was intended to cover embraced the
things thus suggested or indicated, and unless

the original specification indicated that those
things were embraced in the invention in-
tended to be secured by the original patent.

Crarvs Too BrRoAD.—Where the claims
of a patent are too broad and include matter
which the patentee had no right to claim as
new, the defect may be cured by a reissue.
But a reissue is rarely resorted to simply to
cure excessive claims, as a simpler remedy
exists by disclaimer,

CONDITIONS OF REISSUE—INVALIDITY OR
INOPERATIVENESS OF PATENT.—It is only
invalid or inoperative patents that may be
surrendered and reissued. A valid and
operative patent cannot be reissued solely for
the purpose of expansion. But this must be
taken with the qualification that a patent
which is not valid and operative to the full
extent of the actual invention described and
intended to be claimed may be reissued so as
to cover the real and actual invention., Such
expansion, though not expressly authorized
by the statute is deemed within the equity of
the statute. But whether the right to such
an expanded reissue of patents not wholly
invalid or inoperative rests upon the statute
or not, the right to and the validity of such
reissues are now firmly established by the
courts.

INADVERTENCE, ACCIDENT, OR MISTAKE.—
A reissue is unauthorized unless the defect
sought to be cured arose from inadvertence,
accident or mistake.

INTENTIONAL OR FRAUDULENT DEFECTS.—
Where the defect was intentional or fraudu-
lent, it cannot be cured by a reissue.

PERSONS ENTITLED To REISSUE.—W /iere
There has been No Assignment of the patent,
the sole right of swrrender and reissue is
vested in the patentee, or, if he is dead, in his
executor or administrator.

If the Patent Has Been Assigned, the right
of surrender is in the assignee. Vhere there
has been an assignment of an undivided
interest in the patent, the assignee and
patentee or his legal representatives should
join in the surrender. The patentee cannot,
by a surrender, affect the rights of third
persons to whom he has previously passed
his intcrest in the whole or a part of the
patent, without their consent. But the
grantee of an exclusive territorial right or g
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mere licensee, need not join in the application
for a reissue.

REISsUES OF REISSUED PATENTS.—There
may be more than one reissue of the same
patent. Reissues are favored where the
patentee is more specific or more modest in
his claims.

NEW BOOKS

Motor TroUBLES. By E. B, Raymond. New
York: McGraw-Hill Book Company. 1909.
197 pages with ¢8 diagrams and illustrations.
Price $1.50.

The fact that the author is an electrical
engineer in the motor line for the General
Electric Company makes his experience
especially valuable. New apparatus from
an electrical manufacturing company is
expected to operate from the first without
difficulty and in order to assure this, tests
must be made and any troubles remedied
before the apparatus leaves the factory.
The titles of the four parts into which the
book is divided are: Part I. The Tracing of
Direct Current Motor Troubles and Their
Remedies; Part II. The Tracing of Alter-
nating Current Motor Troubles and Their
Remedies; Part III. The Testing of Direct
Current Machinery; Part IV. Testing Al-
ternating Current Machinery.

FLyviNng MACHINES. CONSTRUCTION AND OPERA-
TIoN. By W. J. Jackman, M. E,, and Thos. H.
Russell, A, M., M. E., with an introductory
chapter by Octave Chanute, C. E. Chicago:
Chas. C. Thompson Company (Not Inc.). 1g910.
221 pages with o4 illustrations. Price, cloth,
$1.00. Flexible leather, $1.50.

This book is infended to give the reader
interested in aerial navigation, practical in-
_ struction in the building and operation of
flying machines. It is written in a non-
technical manner and tells clearly of the
principles as well as of the practice of the
art of aviation.

THE StorRY OF GREAT INVENTIONS. By Elmer
EllsworthjBurns. New York: Harper and Brothers.
1910. 246 pages with 119 illustrations. Price,
$1.25.

The purpose of this book is to tell in simple
language how our great inventions came into
heing, to depict the life-struggles of the men
who made them and in the telling of the story,
to explain the working of the inventions in a
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way the boy can understand. The stories
are so woven together as to give to the young
reader a connected view of how our great
inventions have arisen out of scientific dis-
covery on the one hand and social and
economic conditions on the other. .This
well written romance of great inventors will
appeal strongly to young readers as well as
to many older ones.

TeE TEsLa HicH FreqQuency Coir, Its Con-
STRUCTION AND USES. By George F. Haller and
Elmer T. Cunningham. New York: D. Van
Nostrand Company. 1910. 119 pages, with 56
illustrations. Price, $1.23.

After a careful study of a twelve-inch
spark coil the authors set forth in this hook
much information designed to save the
builder of a Tesla coil time and trouble over
details. One chapter of fourteen pages, is
given up to the uses of the coil for lighting
vacuum tubes, Roentgen ray work, etc.

DvykE’s AUTOMOBILE ENCYCLOPEDIA. By A. L.
Dyke,: St. Louis, Mo.: A. L. Dyke. 1911.
407 pages with 148 pages of illustrations. Price,
$3.25 prepaid.

The book is divided into 29 parts and
treats of everything apparently pertaining
to the construction, repair and operation of
automobiles and gasoline engines. A marked
feature of the book is the inclusion of a
large number of illustrations lettered and
arranged to convey a clear idea of the
apparatus under consideration.

ELECTRICITY EXPERIMENTALLY AND PRACTICALLY
AppLIED. By Sidney W. Ashe. New York:
D. Van Nostrand Company. 1910. 349 pages
with 422 illustrations. Price, $2.00.

After a concise presentation of the intimate
connection between magnetism and electricity
and a brief summary of the theory of direct
current apparatus, the author illustrates and
describes the more important types of
primary and storage batteries, the action of
electrolysis, the three-wire system, electrical
measurements, motors, lamps and meters.

PHyYsIcs. By Charles R. Mann and George R

Twiss. Chicago: Scott, Foresman and Com
pany. 191o. 417 pages witn 220 illustrations
Price, $1.15.

This book is written for use as a text book
in secondary schools. It is designed to take
up the subject by the “problem method,”
that is, by seeking to answer queries with
experiments and lahoratory exercises.
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The young man who is now

Electrical . :
o in a technical school prepar-
Training that . . o
Brings 108 himself for the electri-
c cal engineering profession
Success

will do well to gain also
as much knowledge of metallurgy and
chemistry as his time will permit. That
electrical science owes much of its progress
to research work done in metallurgy is well
shown by the improvements made in trans-
former and armature iron which takes us
back to the blast furnace where the iron
first starts on its preparation and in which
processes both the metallurgist and chemist
are concerned. Further evidence of the
inter-relation of these sciences is exemplified
in the production of metals of high melting
point for metallic high-efhciency lamps,
which offers an unlimited field of research
for the electrical engineer who is thoroughly
equipped with a knowledge of chemistry and
metallurgy.

In the great Fisk Street
ation of the Common-
wealth Edison Company of
Chicago the steam turbines which drive the
electric generators exhaust the steam, after
most of the energy is taken out of it, into huge
condensers. To condense this exhaust steam
quickly, water from the Chicago River is
pumped into the condensers, and, after having
performed its duty in condensing the steam
is discharged back into the river—this time
as steaming hot water.

It is surprising, even to engineers, to
learn in this connection that ene-tenth of all
the water in the Chicago River flows through
the condensers of the Fisk Street plant, and
in so doing drops half a million dollars of
the company’s money right into the river
each year, in the form of wasted heat units.
But there seems to be no economical way
of getting around this serious leak.

The Quarry Street Station which is situ-
ated just across the river from the Fisk
Street plant, shunts five per cent of the river’s
flow through its condensers.

Heating Up St
a River

The Economy Light and Power Company,
a small competitor down river from the
Commonwealth stations used to have a lot
of trouble in the winter with ice in the river.
Since the big plants have so graciously
taken to warming up the river, however, no
ice trouble has occurred on the river and
sanitary canal, not even as far down as the
hydro-electric plant of the Sanitary District,
25 miles below.

The pearl fishing industry
of Ceylon has long been noted
as an example of the tre-
mendous waste which too
often accompanies primitive  methods.
Hauling the pearl oysters into boats and
opening them to sort out the compara-
tively few containing pearls, has always
meant the needless killing of hundreds
of thousands of these mollusks and the
polluting of both water and air through
their decay.

Six years ago one of the authorities on all
forms of animal life in the deep seas,
Prof. Robert von Lendenfeld of the Zoolog-
ical Institute at Prague, recommended the
use of Roentgen rays for determining whether
or not the unopened bivalves contained
pearls. Now at last the suggestion has
heen put into practice and the unopened
shells are tested at the rate of about 100 per
minute on hoard a steamer to which they are
brought partly by dragnets and partly by
men in regulation divers’ outfits. The
X-rays readily indicate whether or not pearls
are present and those containing none are
thrown back into the water. Those showing
the presence of small sized pearls are taken
to secluded spots near the shore where they
are left in the water while the pearls develop
to a marketable size. Only those shells in
which the X-ray radioscope shows pearls of
considerable sizeare opened androbbed of their
valuable contents, thus saving both the time
of opening the many others and the ruthless
slaughter of the majority of the mollusks, some
of which may still secrete pearls later on.

Locating
Pearls with
X-Rays
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A crowd had gathered to see the first car on a new
line muake its initial trip. A great deal of preparatory
work seemed to be required by the motorman, and, as
the people stood and watched every movement, a
pessimistic old lady, to whom the idea of a car being
able to move without any visible propelling power was
incomprehensible, kept remarking, “It’ll never go.
It’1l never go.”

TFinally everything was adjusted to the motorman’s
satisfaction. e turned the swilch, and the car sped
away down the track.

The old lady’s eyes opened wide.” She watched the
car far a moment, and then, with amazement still
written upon her features, but with firm conviction
in her voice, she turned once more to the crowd and
said, **It’ll never stopl”

* * %

Mrs. Subbubs—Henry, that’s twice you’ve come
home and forgotten to bring the lard.

Subbubs—Yes, my love, it’s so greasy it slipped my
mind.

* ok ok

A youth from Calhoun county, Tll.,which has nothing
but steamboat transportation, came over to Elsberry,
Mo., the other day to catch a Burlington train to
St. Louis.

He had never seen a train, and when the Hannibal
local came rolling in he stood there gaping, watched it
hiss and steam, and finally pull out.

“T thought you was goin’ to 8t. Louis on that train?”
shouted the station ageunt, thrusting his head through
the window.

“1 was,” answered the youth, *but they didn’t put
down no gangplank.”

*

* %k

“What’s the hardest thing abhout roller skating
when you’re learning?” asked a hesitating young man
of the instructor at a rink.

*“The floor,” answered the attendant.

* ok ok

A newly-wed desired this to be inserted: *'Love is the
electrici'y that lights up the soul; marriage, the switch
by whicll it is turned on or off.”

E I

George Arde was presiding at a banquet one night.
In introducing each sxl)eaker he made some reference
to the etymology of the speaker’s name and pointed
out some alleged definition of the name based upon an
imaginary Latin or Greek derivation.

By and by the humorist himself was to speak, and
another member of the party introduced him. ‘“The
next speaker will be Mr. George Ade,” said the man.
“Now, let us consider that word Ade. It comes from
the old French source, aide, or, in modern English, aid,
meaning help, assistance. It also means succor.”

* %

The young lady bad heen a great traveler in the
West. "Been in California, Oregon, New Mexico,
and Duluth, 1 suppose,” inquired the man. ‘'Yes,
indeed, I've seen most every thing in the West,”” she
vaunted. ‘“Ever see the Cherokee Strip?”’ ‘N-no,”
with reddening face, **b-but they do almost.”

*

SHORT CIRCUITS [#

A little Scottich boy wus up the other day before
the exaniners for the Navy; the examination was vive
voce, de-igned to discover signs (if any) of ‘‘general

intelligence.”” They asked the hoy what he knew
about the battle of Flodden. He said, ‘““Nothing.”
“What!” they sail, *“Don’t you know anything

about that battle in which the English beat the
Scotch?” “Well,” he said, "I know it must have
been verra exceptional.”
* ok ok
**Show me one of these old robber castles of the
Rhine,” commanded the tourist.
“Robber castles?” echoerl the puzzled guide.
the gentleman mean a garage?”’
* ok k
St. Peter gto applicant)—What was your business
when on earth?
Applicant—Editor of a newspaper.
St. Peter—Big circulation, of course?
Applicant—No, small; sm:tllest in the country.
St. Peter—Pick out your harp.
* ok k
Papa—Where have you been, James?
“Fishin’.”
‘Come into the woodshed and we’ll have a whaling
expedition.”

“Does

* ok

The wild beasts gnashed their teeth and roared like
a circus calliope: the glidiators shouted hoarsely;
the arena was knee-deep with gore.

In the amphitheater the pleasure-seeking populace
clumored tumultuously

“More bloocd! More death!” they velled ferociously.

Great Caesar in his private hox heard their ery and
sighed.

“Would that I might grant their prayver,” he mut-
tered. “If onlv—" and imploringly he ‘raised his
eyes heavenward—*I could pull off an automobile
cup racet!”

Great Caesar wept.

For with all his boasted power he was unable to
hasten the flight of time.

* ok k a

Little Walter was always carefully guarded agoinst
germs. The telephone was sprayed, the drinking
utensils sterilized, and public conveyances and places
were forbidden him.

“Father,” he said one night, in a tone of desperation,
**do you know what I am going to do when I grow up?”

“What?’ asked his father, preparing himself for
the worst.

“I’'m going to eat a germ.”

* ok x

Earnest but Prosy Street-corner Orator—I want
land reform; I want housing reform; I want educa-
tionl reform: I want—

Bored Voice—Chloroform.

* % %

Small Girl (of twelve)—Is this a library?

Librarian—Yes.

Small Girl—I want something wicked and excitin
and bad.

Librarian—I wouldn’t let you have any book like
that, little girl.

Small Girl—It ain’t for me—I've read ’em. It’s

for my younger sister.
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“COMMON ELECTRICAL TERMS DEFINED

In this age of electricity everyone should be versed in its phraseology.
By studying this page from month to month a working knowledge
of the most commonly employed electrical terms may be obtained.

CoMPoUND WOUND MoToR.—A motor with two
field windings, one in series with its external
circuit and armature, the other in parallel or shunt
with the armature. (See Compound Dynamo.)

CoxDENSER.—A device for storing up static
charges of electricity by induction. Tinfoil sheets
separated by parafline paper, mica or glass are
alternately connected to
two leads. These leads
may be connected across
a circuit, or one to a
positive terminal, the
other to ground. A con-
denser increases the capacity of a circuit.  (See cut.)

CONDENSER, ADJUSTABLE.—A condenser in
which the capacity may be varied as desired.

CONDENSER CoaTINGS.—The sheets of tinfoil or
other conducting material which make the surface
of the condenser able to receive and part with an
electric charge. Often applied to the tinfoil of a
Leyden jar.

CoNDUCTANCE.—A word sometimes used instead
of conductivity.

CoNDUCTIVE DISCHARGE. A discharge of elec-
tricity through a conductor, as when a continuous
current flows from the positive terminal through
the external circuit and back to the negative terminal.

ConpuctiviTy.-—The property of a substance
which allows it to pass an electric current either
poorly or well.  The greater the resistance of a given
material the less its conductivity, therefore conduct-
ivity is often stated as the reciprocal of the resistance

or —}Ii Matthiessen established a standard for
finding the resistance of copper using the formula:

= 10'315)2‘\—11, R being the resistance in ohms at
68°F., L the length in feet and D the diam-
eter of the wire in mils. It is possible to obtain cop-
per purer than that used by Matthiesen but com-
mercial copper falls below this standard.

ConnuctorR.—In electricity a substance which
will permit the passage of a current of electrictiy.
Silver and copper are good conductors while glass is
a poor conductor.

Conpurr.—Ducts or piping of metal, tile, paper
or other material within which are run electric
wires, these ducts or pipes being made for use either
in buildings or in underground work.

CoNNECTOR.—Any device for joining the ends of
two or more wires.

ConsEQUENT Pores.—If a bar magnet be so
magnetized as to have both ends of the same polar-
ity and the middle of opposite polarity the magnet is
said to have two consequent poles.

ConsTANT CURRENT.—A current which flows
continuously for some time without any variation in
amperes. A series arc system is operated by a
steady or constant current.

CoNSTANT CURRENT ALTERNATOR.—An alter-
nator designed to supply an, unvarying current.,
Used on series lighting and series arc systems.

The voltage rises or falls as more lamps are added
to or cut out of the circuit the current remaining
constant.

CoxsTANT CURRENT CIRCUIT.—A circuit in
which the number of amperes remains constant
without regard to the changes which may occur in
its resistance.

CoNsTANT CURRENT REGULATOR.—A device for
maintaining constant the current from a dynamo
when changes in the resistance of the external cir-
cuit are made. The Brush regulator, for example,
does this by having across the field magnet coils a
shunt whose resistance may be varied by an electro-
magnet energized by a coil through which the main
current flows.

ConsTaNT PoTENTIAL.—The ordinary system of
incandescent lighting in which the voltage is kept
constant between any two wires. The current
increases or diminishes according to the demand.

CoNSTANT POTENTIAL REGULATOR.—An auto-
matic device consisting of a rheostat in the shunt
field circuit of a generator, the moving arm of the
rheostat being operated by a solenoid in such a way
as to vary the field circuit current by varying the
resistance and thus keep the generator voltage con-
stant.

CoNTACT BREAKER.—A device operating either
automatically or mechanically to break and make a
circuit, 0

CoNTACT POINT.—A point or pin often made of
platinum against which a spring or other surface
i1s brought to close an electric circuit. Used on
coils, telegraph keys, etc.

ConTACT MAakER.—A device for making clec-
trical contact thus sending current to instruments
during a test. It usually consists of a wheel upon
the rim of which at regular intervals are copper
strips. Between the strips the rim may be of hard
rubber or other insulation. As the wheel revolves
these contacts close the circuit through a copper
brush resting on the circumference of the wheel,
the frequency of the contact being governed by the
number of revolutions per minute of the wheel.
Used in connection with tests of generator armatures

ConTtact SErIES.—If different metals are brought
in contact, a certain potential difference is developed.
For example, if a piece of zinc be placed against a
piece of lead the zinc is positive to the lead by .21
volt. An arrangement of substances on this basis
is termed a ‘“contact series.” Volta recognized
this by framing a law covering the condition.

ContacT SPRING.—The metal spring attached
to the armature of the vibrator in a bell or in an
induction coil, by which the c¢’rcuit is made and
broken against the platinum point of the adjusting
screw.

ConrtiNvous CURRENT.—Current which flows
in one direction only.

CoONTINUOUS RHEOSTAT.—A device for carrying
current continuously up to a certain limit without
changing its resistance. Used in measuring current
by the fall of potential method which is based on
Ohm’s law transposed; E=CxR.
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The Man Who Made Florida

A TRUE STORY OF THE FIRST MAN OF THIS DECADE TO DEMONSTRATE THE '
PRACTICAL VALUE OF FLORIDA AS THE HOME OF
“TEN ACRES AND LIBERTY”

By E. C. Roy

This reads like fiction but it is nothing
but fact. I have traced the influences
which have created the tremendous land
rush to Florida, and though my opinion
may be an humble one

the cane and corn planters, he learned of
riches by nights spent with the growers of
grape fruit and oranges. He fishea the
streams and his gun brought down the

feathered treasures of the

I give it to you for what
it is worth.

I say without fcar that
the very first man to prove
to the world that Florida
was a spot where the man
of ordinary means could
be forever secure from
loss of livelihood was and
is Charles H. Sieg.

This man had made a
minute and a careful
study of the trend of the
publicmind. Threeyears
ago he saw the “back-to-
the-land” idea coming.

He was a man who has
devoted much of his life
to the manufacturing of
mechanical things. He
was successful and more
than all else he was care-
fully practical.

He learned that the
most essential thing in all
agricultural topics was
climate. He made a
thorough study of crop failures, and the fig-
ures he can give to you on this subject
would alarm you. He traveled much and
read more. He conversed with many of the
best informed men in this country on land.

Out of his own deductions there arose the
determination to give Florida the test of
fire. He wanted proof and proof only after
a complete test.

All over this state he went. Into the
swamps of the south, down upon the wet
prairies bordering the Calogsahatchie he
went, along the west coast and into the great
districts of the middle ridge of Florida.
He learned the state. He slept with the
timber buyers, the land cruisers, the hunters,

CHARLES H. SIEG

The man who made Florida famous as the Poor
Man’s Paradise

pinesand palmettoes. He
bathed in crystal waters
during the winter months.
He learned what “the
out of doors” means in
Florida and mentally he
made a note of all these
things.

When these places were
as familiar to him as our

- own scenes are to us he
began the idea that I
claim has made Florida
the most talked-of and
read about spot in the
entire world.

He purchased thirty-
six thousand acres bor-
dering beautiful Crescent
LLake in St. John’s
County. He told of the
tests he had made. He
offered this land to the
public at the rate of less
than two good cigars a
day. Tinanciers said:
“Mr. Sieg, you cannot

make a success when you sell land at such
small terms.” The announcements appeared

in the public press and every acre of this
36,000-acre tract was sold out in less than
thirty days. He had more than 1,500 appli-
cations which could not be filled. Again he
bought land. This time he had the prestige
of the St. John's Park Colony behind him, and
when he offered the second colony for sale,
the name of which he called it was Jackson-
ville Heights Colony, he sold this project
out in the same time that he consumed to
dispose of St. John’s Park. Then he began
to see to the detail of the actual settlement,
for Mr. Sieg is practical in everything he
does. He is not a land man. The company

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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he is president of is not a land company.
It does not abandon its settlers to their own
resources. It builds roads, helps teach the
essential lessons, operates experimental farms
and sticks close to the new colonist until, like
the young bird, he is ready to 1ly and can
take care of himself. Now comes the point
that 1 say proves this man Sieg to be the
father of the Great I'lorida land rush. The
success of these two colonics spread over this
country like wildfire. The newspapers | e-
gan to quote Florida topics.  The doctrine
of Sieg had sunk deep into the innermost
recesses of the minds of the men who had
influence and brains.

They knew that a land where there was
the climate which could produce three crops
every year, where the gentle Lreezes frem
the sea swept first in one direction and then
in another over this land, v-as a rpot where
man could do

what to do and how to do those things
which meant more for the comfort of his
colonists,  This colony he called Burbank
Ocala and he located it down in that por-
tion of Florida where the ancient Seminole
Indians had lived and chose to call it “The
Land of Plenty.”  You cannot imagine this
spot unless you have been to I'lorida and
know the charm and beauty of its pregnant
interior.,

This colony was located 1or miles south
of Jacksonville on two railroads.  In a short
time, go days in fact, this entire tract of
65,000 acres was sold out. A railroad com-
pany, realizing the prestige and profit such
a colony meant, began to huild a line through
its very heart from the pretty city of Ocala
to the great St. John’s River port, Palatka,
This railroad at once made Burbank Ocala
Colony a definite and fixed show-place of the

entire state. Here

three times as
much with lard
than he could do
in the great West
or upon the sterile
farms of the llast.
These financial
giants vho had
rcbbed Tlorida «of
her trecs and Ler
turpentine, who
had sought after

the colonists came
by the hundreds.
They came dres-
sed in all manner
of clothes. Some
there were who
had left the Sas-
katchewan and
the dreary winters
and the toiling
days in the wheat
ficlds;others came

the phosphate in
her mines to en-
rich the lands of
other farming sections, who had made mil-
lions in her fisheries, these men now .saw that
Sieg had struck the real riches of this ¢ reat
state and that their efforts were as nothing
compared to the wealth that lay upon
her fertile plains for the farmer and fruit
grower.

These men came to Florida.  Not in pairs
but in droves. They scurried all over the
state. They bought land and they copied
Sieg’s ideas and his arguments.  They had
learned that land could he sold on the casy-
payment plan, so they began to advertise.
In just a few Lrief months there was a tre-
mendous land rush toward Florida.  Almost
every train headed toward the south hore
some man or woman to Florida.

All this was a little over two vears ago.
Last fall Charles H. Sieg started his third
great colony. He had by this time solved
many perplexing questions and knew better

DEPOT INTERLACHEN.
FLORIDA-PALATKA COLONY

from the cities of
the Northeast and
West. Here met
for the first time the doctor and the oftice
manager, the expert mechanic and the Yan-
kee school teacher, and the Western farmer
and the railroad engineer.  They were fol-
lowed by their wives and their children.
In a short time their land was cleared.
Their houses began to show through the
Leautiful pines and live oaks.  They planted
their crops and tilled their ficlds. . Two
towns sprang up in the short space of five
brief months.  Fverywhere one looked there
was improvement.

You should talk with some of these people
if you want to know what all this means.

The work of Charles H. Sieg was bearing
better and bigger fruit. His company had
work to do and it did it.  They made roads,
built administration buildings, dug ditches
so the excess rainfall of the summer would
work no hardship. They put in an experi-
mental farm. They attracted competent

ASMALL CITY ON THE
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merchants and in every possible manner
supported their colonists as far as it lay in
their power to do so. This colony is now a
tremendous success, and it is because of this
success that Mr. Sieg has been compelled
to secure additional land lying alongside of
the Burbank Ocala colony to supply the
demand that has been made upon him for
small farms from people located in almost
every section of this country, some even
coming from European points.

If you would admire the other colonies
which he has fathered and which are to-day
eminently successful you would be wildly
enthusiastic over the latest and best colony
which he is colonizing now, called the
Florida-Palatka Colony.

There is no spot on the North American
continent where nature and man have
joined together so successfully for the luxuri-
ous abode of hu-

enough to permit sea-going vessels to dock at
Palatka, which city is but ten miles from a
portion of this colony. Down this great
river lies Jacksonville, the fastest-growing
city in the South, if not in the Union. You
may enjoy the best churches, the finest
schools, the best roads and the most select
society in and around this colony. You will
have a superh home for health’s sake, for the
death-rate here is less than 7 in 1,000, a
record no other state in this country can
approach.

If you want to be charmed and entranced
with the grandeur of sky and landscape, if
you want to be thrilled by wonderful color
schemes, as nature makes them, and if you
wish to listen to the wild and delightful music
of the wonderful mockingbird, and see the
wild duck and the artful quail and turkey
feeding along the beautiful waterways, then
here is the spot

manity. This
great colony,
whose lands to-
day are selling so
fast as to be al-
most unbelicva-
ble, is located in
the major part of
Putnam County,
though some lies
in Page and Mar-
ion Counties.
These three coun-

. ST. JOHN'S RIVER SKIRTING FLORIDA PALATKA
ties rank the first TRACT

in the state and

have repeatedly taken the blue-ribbon prizes
at state fairs and exhibitions because of the
excellence of the agricultural and horticul-
tural products. Florida-Palatka Colony oc-
cupies the highest land in the state of Florida.
This is an element you should have in all
Florida land, for it means safety to your
home and crops when the heavy rain floods
the low lands, as the case often is in some
portions of Florida.

Then this great colony is located upon the
very best of excellent railroads. You can
get out of a Pullman car directly upon this
land. The Atlantic Coast line, the Seaboard
Air Line, the Florida East Coast, the Florida
& Georgia Southern, and the Ocala &
Northern railroads are.all available for this
colony’s needs. You can have the very best
passenger and freight service.

At one side of the colony flows the mighty
St. John’s River, broad as a bay and deep

of spots for you
to make a home.
Every day of the
year is a holiday
for the settlers of
this land. The
streams are filled
with the very best
fishing one could
wish  for. The
woods are teeming
with squirrel, fox,
rabbit and other
small game, while
within afewhours’
ride one can yet get a proud pair of antlers
and have venison for one'’s table. On one
side of the colony flows the Ochlawaha River.
This stream is without question the most
romantic and picturesque in this country.
No matter what manner of natural beauty you
desire you will find it here. The river is swift-
flowing. It is lined on either bank by
gigantic pines, palmettoes, cypress, and live
oak. These beautiful trees are draped with
Spanish moss, just as though some master-
hand at festooning had been here before one
to please every sense of the artistic. The
bosom of the river is one mass of fanciful
colors and weird shadow-effects that trav-
elers pronounce without an equal anywhere
in the world.

The beauty of this spot is above question.

No one can look upon it and remain
unmoved.

It is abject folly to attempt to describe this
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beautiful region, where Mr. Sieg has selected
the last and cnly colony perhaps he will ever
be the moving spirit in.  Just consider what
it all means to have a home here. Not only
does one enjoy the very pinnacles of nature’s
greatest unimproved gifts beside one’s very
door step; not only is your home at once a
health resort and a playground for the
grown-up boy and girl, but you have all
around you, within a short hour or more
ride, all the joys of the deep sea, the unfold-
ing charm of the government reservation,
where a giant forest will remain untouched
throughout all the ages for the rambling
ground of man and the

fields in their shirt-sleeves. They will
within a few weeks be sending their third
crop to market, and this just at the time
when the prices are the very highest and
when the whole farming country of our Union
is idle, except Florida and some of the far-
distant points, like Texas and California,
There are men in these counties who earn
$1,000 per acre, and there are men who earn
only $100 per acre. The average value of all
Florida crops per acre is $125, as is shown by
the state and government agricultural reports.
Much depends on the man and his ability
and desire to work.
The Northern men are

wild animals and the =
full-noted Southern wild
birds. Then, too, you
have elegant cities hut a
short distance away
where you may go and
shop, or if you please,
attend the opera or the
theater and see the latest
dramatic successes.

This sort of thing is
life in all the word means
and implies. To the
worn-out man of the cities
it is more than life; to the
farmer it is all play, and
he cannot comprehend it
until he sees everything
with hisowneyes. Speak-
ing of this question, the
farmer revels in a perfect
ecstasy when he learns
the producing value of
this great soil. Let me
brietly tell you something
of the soil which lies universally over the
Florida-Palatka Colony.

The land you buy has a very peculiar soil.
It is a rich, sandy loam underlaid by a heavy
and deep clay subsoil that has the color of
chocolate and is the part of the soil that
holds the water that is drawn up gradually
through the peculiar sandy loam by the
action of the sun’s rays and the needs of
plant-life. This clay subsoil acts as a true
and natural storehouse for moisture right at
the roots of the plants and the trees, where
water is needed.

The earning ability of this land is unlim-
ited. This is the home of the three-crop
farmer. It is here that now this very day
the farmers and growers are working in their

s Mg
e &

MR. KENNERLY RAISED 600 CRATES OF
SUCH CELERY ON HALF ACRE OF OR-
DINARY PINE LAND NEAR FLORIDA-

PALATKA COLONY

the ones who are making
$1,000 per acre; the na-
tive and the negro are
the ones who content
themselves with the les-
ser amount.

If you desire to go in
for oranges, grape-iruit,
pecans and other tree
products, one can reach
a yield per acre that is
simply astounding.

The majority of settlers
are plantirg garden-truck,
ground-fruits, etc., and
the prices on these pro-
ducts are such as to
raise a figure per acre that
will satisfy almost any
man or woman, for each
acre produces that figure
three times each year.

I have been to most
all of the so-called garden
spots of Florida. I have
talked with the great fruit and vegetable
growers whose life work has been devoted to
various sections of this state. [ have visited
their home and met their families. I have
walked into their fields and amid their trecs.
These men would startle you with the state-
ment of the profits they have earned in just
a few years from just a few acres. Their
bankers will tell you the same story. They
own automobiles, they send their children to
the best universities, they travel at home and
abroad and every month of every year they
are as independent of all mankind as though
they received their competence from some
source outside this universe, .

It is folly, as I have said before, for one
to attempt to tell of these things for the rea-
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son that most people will decry your word-
ing and will remain sceptical until they have
seen the proofs with their own eyes.

If you want to know more of the great
Florida-Palatka colony and of the history of
the colonies Charles H. Sieg has established,
you should write for his great free book called
“Ten Acres and Freedom.”

This book contains more than 60,000
words. It is filled from cover to cover with
photographs of colony scenes. It pictures
with the camera, in plain black and white,
the beauties of the countryside around this
great colony.

It takes you out upon the St. John's River
and down the fantastic Ochlawaha River.
It shows you Sil-

time and how far up it goes in the summer
It proves to you that the North is a
worse place to live in during the summer
than Florida.
can substantiate.

time.

It gives you facts that you
It tells you of the health
conditions, and how Florida has the lowest
death-rate of any of our states. It describes
Florida’s advantages and Florida-Palatka
Colony in particular from a transportation
standpoint both by water and by rail. Tt
gives you crop statistics and tells you what
to plant and how to plant it, and estimates
the cost of each and every transaction for you.
It tells you what to do and how to do it, from
the time you leave your home until you have
your house built and your first crop in.

It contains all

ver Springs and
Silver Lake, the
new towns born
this year over the
colony; it reveals
farm scenes and
illustrates almost
every point you
would wish to
know simply by
the use of photo-
graphic repro-
ductions.

It goes into the statistical side of Florida
and of this colony in particular. It moves
along with a rhythm of fact after fact com-
piled from the best state, government and
expert reports obtainable and it never tires
and never grows dull. It is almost like a
novel, for everything is new and everything
is written in a common, every-day style of
language that carries conviction with it.

This great book tells you the prices of those
things you wish to know. It informs you all
about railroad rates, both freight and passen-
ger. It tells you of Jacksonville and the
other cities of Florida. It speaks of climate
and shows you the proof from the Weather
Bureau, covering something like twenty
vears, so that you may know just how far
down the thermometer goes in the winter

manner of testi-
monial proof to-
gether with the
names and ad-
dresses of those
colonists whohave
dealt with this
great colonization
company, and
proves to you
that their words
are like their
bonds.

This book, in my opinion, is the greatest
piece of literature ever issued on any section
of our country, and is another reason why
Charles H. Sieg should be called “The Man
Who Made Florida.”

Then you will receive the monthly maga-
zine called The New Florida, which
tells of the development of Florida and con-
tains.the monthly news of Mr. Sieg’s great
coldﬁéés. This f)vé.per sells for one dollar
a year, but will-be sent free to any ad-
dress for three months just for the coupon
below.

By special provision the New South Farm .
and Home Company will send free to every
one who sends in the coupon below all the
literature above described, together with their
written binding and legal guaranty to give

HOTEL AT RODMAN—ONE OF THE TOWNS IN
FLORIDA-PALATKA TRACT
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every one who buys a colony farm 120 days
to investigate his land, and if he finds it not
what he desires, or if, for any other reason,
he desires to cancel his contract he need
only to request his money back within the
time limit of 120 days and his money will
be returned. It that
Charles H. Sieg knows from experience

is needless to say

just what to expect from such a broadcast
guaranty and that he has no fears from

such provision because the land will protect
him and please every purchaser.

Remem-

PUTNAM COUNTY COURT HOUSE, JUST BEING
COMPLETED

ber you are buying land in a company that
has proven its value; in one that is "a com-
munity builder, and not a strict land-selling

corporation. A company that has pleased

Don’t delay a single day.

thousands and can prove every statement
it makes, or failing to satisfy you, it agrees
This is why 1 say
that this company, and the man at its head,

to return your money.

is the primal force in the making of Florida
the most sought-after and talked-of state in
this Union.

The Price of Florida-Palatka Farms
is $30 Per Acre; Terms

$5 down and $5 a month for 59 months buys a 10-acre
farm

$10 down and $10 2 month for 59 months buys a 20-
acre farm

$15 down and $15 a month for 59 months buys a
30-acre farm

$20 down and $20 a month for 59 months buys a
. 40-acre farm

No Taxes. No Fees. No Commissions. A'l
you have to pay is like above figures each month,
‘We pay all taxes until you pay for your farm in
full. You may have possession after the very
first payment.

Every purchaser of a Florida-Palatka
Colony farm will be permitted to receive
every cent he has paid in, if for any reason
he does not desire his farm, within 120
days from the date of his contract. This
will give you ample time to make an in-
vestigation, or if you are not satisfied with
the farm which has been allotted to you,
you can exchange it for one entirely to
your liking or know that you can receive
back every cent you have paid in.
No other company in Florida makes such an
offer. This company does so hecause it does
not fear the closest scrutiny into each and
every phase of its colony.

Send in the coupon now, today, this very minute, and receive the

greatest descriptive literature you have ever read. Just send the coupon below—no letter is

necessary.

New Florida Magazine.
want your literature.

NEW SOUTH FARM AND HOME COMPANY
ROOM 1071, MERCHANTS LOAN AND TRUST BUILDING, CHICAGO

Please send me “Ten Acres and Freedom” and a three-months’ subscription to the
Everything is sent FREE,

I don’t agree to buy. I only
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| wl YOu TryJohnson’s Wood Dye %

and Wax at our Expense?

We'll gladly send you samples of all of Johnson’s Wood
Finishes—together with copy of our beautifully illustrated
book by famous experts— printed in five colors—“The Proper Treatment
for Floors, Woodwork and Furniture’”’—absolutely free. This Book .
. tells you how to finish or refinish all woodwork, floors and furniture.

SN

o Read Free Offer Below.

-

£ Johnson’s Prepared Wax |

Johnson’s Wood Dye

"—not a varnish stain—but a deep-seated

';fOI' all WOOdVVOI'k, HOOI’S and Dye which penetrates the wood and fixes a
W deep, rich, permanent color. Made

furniture (lnCIUdlng in 14 artistic shades.

pianos). Anyone can Johnson’s Wood
easily use Johnson’s Pre- | Dye makes inex-
pared Wax over any finish pensive softwoods
or on the bare wood for as beautiful and
that beautiful, artistic, dull § artistic as expen-
finish so much in vogue. sive hard woods.

,-'. Color plates and
Ask your dealer for . M directions for use
sample. O

. in the booklet,

Johnson’s Kleen Floor :

* for cleaning all polished floors, stairs, and X o B, CERT s D B G
finisk . . Y eri
d surfaces, keeping them in perfect condi varnish or shellac. Not thick or sticky or

« tion. Apply witha slow-drying like varnish—neither does it
;2% clothand rub dry—re- dry too quickly like shellac. Especially

\\ movesall stains and good on linoleums and oilcloth, bring-
@ { Qdiscolorations. ing out the pattern and giving a finish

Johnson’s Under-l.ac

to

0 After using, give as glossy as new. Protects from wear
the surface a coat —makes cleaning

£ \ A of Johnson's Pre- easy, Dries hard
'\ ‘/""‘ , \ pared Wax |} ]lgnzn ;1;)1;16_ Gal-
‘_)_!f N j i an'd the Yvood ) quarts 70c— !
; A VYl“ look just °  pints 40c. o
. SNy | like new. ‘ ;‘ 4
% | ’ . 3= L

Free Coupon &

For 25¢ Book," The Proper Treatment for Floors, -
Woodwork and Furniture” FREE and two samples 2

Free Book and Sample Offer

¥ We have sent a liberal supply of Answer shis'}
 Johnson’s Wood Finislies—to- Sse 4
. gether with a supply of our
beautiful Instruction Book
by famous experts—illus-
trated in five colors—to
all leading dealers who
handle paints, for your
use, free. If your cealer hasn’t
samples and books send us his name,
and we'll send you Free—any two
of the above finishes, with copy of
the Book. All we ask I8 that you test the
samples and ask your dealer to supply your
X future needs.

3 S. C. Johnson & Sou, Racine, Wis.
S Ve ““The Wood Finishing Authorities””

DVANE. oo caaseraresnsse o000 sesatetcserorsoassconssncnes

Paint Dealer’s Address ..nvevarioas o
o P.E.3,
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Backed by a Brilliant Array of

The Oliver Typewriter, which brought about the Era of Visible Writing—a
revolutionary improvement—has persistently carried the standard toward the summit of
.lichest Efficiency. The many brilliant innovations that have heen introduced ir rapid succession,
overturning typewriter traditions and precedents, have kept the Typewriter world in a ferment

since the Oliver entered the field. .
“Visible Writing,” the central thought around which revolve these many startling

improvements, encountered tremendous opposition from our staid, conservative rivals.

e _a )
OLIVER
Typewriter
The Standard Visible Writer

They thought to stem the resistless tide of popular approval by condemning it as “unneces-
sary,” “impractical,” “visionary.” Then—one by one—these “blind” manufacturers ran up the
{lag of surrender.

Today—all standard typewriters are “Visibles”!

Do you wonder that the Oliver has the largest sale of any typewriter in existence?

Why not buy a typewriter that has—at the Present Time—all these time.
saving, result-getting innovations, rather than one that will adopt them later,
when forced to change by enlightened public opinion?

The Oliver Typewriter 17-Cents-a-Day Purchase Plan is in its way as great an
innovation as was that of Visible Writing. It extends the immediate advantages of the use
of Typewriters to thousands who must otherwise wait. The response of the public to this
amazing offer is phenomenal. Sales are reaching stupendous volume.
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Oliver Typewriter Features

The abandonment of longhand in favor of clean, beautiful, legible typewriting is the

next great step in human progress. The Era of Universal Typewriting is fast becom-
ing a reality! The Oliver Typewriter is just as indispensible to small merchants, tradesmen,
shop and factory owners as to the largest business enterprise. It’s an easy way for the merchant
and tradesman to protect himself against misunderstandings, because he keeps a carbon
copy of every typewritten letter or document. The legibility of typewriting prevents mistakes,
disputes, delays. Professional people, ministers, authors—all who have to write, where type-
writing would be more welcome to those who read it, owe it to themselves to own Oliver Typewriters.

Yours for 17 Cents a Day!

This “17-Cents-a-Day” Purchase Plan makes the Oliver Typewriter as easy to own as to rent. It places
the machine within easy rcach of every home—every individual. A “man’s cigar money”—a woman’s ‘“pin
money”” will buy it! Clerks on small salaries can now afiord to own Oliver Typewriters. By utilizing spare
moments for practice they may fit themselves for more important
positions.  Schoolboys and schoolgirls can buy Oliver Type-
writers, just by saving their pennies.

You can buy the Oliver Typewriter on this plan at the regu-
lar catalog price—$100. A small first payment brings the

Send Coupon or Letter

machine. Then you save 17 cents a day and pay monthly.

And the possession of an Oliver Typewriter enables you to
earn money to finish paying for the machine.

Can you spend 17 Cents a Day to better advantage
than in the purchase of this wonderful machine?

Write for handsome Catalog and 17-Cents-a-Day Purchase
Plan. Address—Sales Department

The Oliver Typewriter Company

The Oliver Typewriter Company
643 Oliver Typewriter Bldg., Chicago

Gentlemen: Please send your ArtlCatalog
and details of “17Centsa-Day” offer on the
Oliver Typewriter.

643 Oliver Typewriter Bldg., Chicago 77)
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Union Increases Use

When two groups of telephone
subscribersare joined together the
usefulness of each telephone is
increased.

Take the simplest case — two
groups, each with three subscribers.
As separate groups there are pos-
sible only six combinations—only
six lines of communication. Unite
these same two groups, and instead
of only six, there will be fifteen
lines of communication.

No matter how the groups are
located or how they are connected
by exchanges, combination in-

TANCE
TEI.EPIIONE

= Z\
\}.\ \><\\3,>

e SVS“’//QY‘
.

/s

creases the usefulness of each tele-
phone, it multiplies traffic, it
expands trade.

The increase is in accordance
with the mathematical rule. If two
groups of a thousand each are
united, there will be a million more
lines of communication.

No one subscriber can use all of
these increased possibilities, but
each subscriber uses some of them.

Many groups of telephone sub-
scribers have been united in the Bell
Systemto increase the usefulness of
each telephone, and meet the pub-
lic demand for universal service.

AMERICAN TeELEPHONE AND TELEGRAPH COMPANY
AND AssoclATED COMPANIES

One Policy

One System

Universal Serbice
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g Advertisements in this section of Popular Electricity will cost 5 cents per word with 5% off
for 3times, 109, off for 6 times, 159, off for 9 times and 209, off for 12 times, cash with order.

q In order to secure the proper classification, advertisements must be in this ofice the first

of each month preceding date of issue.
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AERONAUTICS

RS2

AGENTS WANTED

BLERIOT MONOPLANE — GUARANTEED
Flyer 25c.  Antoinette Two-foot; three wheels, thrust
bearing; Rubbers, Mailed K. D. j50c. Reberts,
344 Cumberland, Brooklyn, N. Y.

AVIATION DIRECTORY—QUARTERLY IN-
dustrial Number. Information and Addresses; 7
divisions, 41 classifications; Aeroplanes, Motors, Pro-
pellors, Parts and Supplies, Manufacturer, etc. 25
cents. L. M. Allison, Lawrence, Kansas.

MODEL BALLOONS AND FLYING MA-
chines, How to Make Them. By J. H. Alexander.
Contains complete directions for constructing models
with five folding plates of working drawings, also an
account of the progress of aviation. $1.50 postpaid.
Popular Electricity Book Dept.

AVIATORS—NO LIMIT TO SALARY. BEST
paid profession today. Home course by correspond-
ence. Practice on standard type Aeroplane at our
Aviation Field. Write for booklet entitled “Aviation,”’
Dept. E, Chicago School of Aviation, Chicago.

“BOY AVIATORS’ SERIES,” SIX THRILLING
airship books for young Americans. New, exciting
and absorbing. Send for Vol. 1, and you will quickly
want the others. Postpaid soc. At all bookstores.
Our immense catalogue free. Hurst & Co., 305
Broadway, New York.

CURTISS, WRIGHT, BLERIOT, or SANTOS-
DUMONT. Blue print drawings with complete
directions for building any one of the above Aeroplane
Models, 25 cents postpaid. See our quarter page
advertisement. International Aeroplane Co., E628
World Building, N. Y.

AGENTS WANTED
2-TICKLE-U, 3c. STIX, STOCKTON, CAL.
See what I say under “Typewriters.” ATCHISON

KEROSENE MANTLE LAMPS—AMERICA’S
largest variety; repeat order quality; our burner
guaranteed best on the market. Guilford Co., Seville,
Ohio.

BOKARA DIAMONDS—AGENTS, EVERYONE
wanted to wear and sell these Famous Gems. Big
profits. Sample offer and catalog, Free. North-
western Jewelry Co., 8o Northwestern Bldg., Chicago.

SELL EAGLE BRAND MENDING TISSUES.
Greatest Labor Saving Invention. 500 per cent profit.
Three samples for dime. Eagle Rubber Company,
207 East Tenth St., New York.

AGENTS—IMMENSE PROFITS. VACUUM
Cleaners. Everybody delighted—must have one—
Sample to workers. A postal to us should mean a

fortune to you. Aerio Vacuum Co., E 2000, Cincinnati,
Ohio.

AGENTS—PORTABLE FOUNTAIN BATH
Apparatus. Patented Aug. 1910. Gives all kinds of
baths. Money maker. Partner wanted to manage
plant and mail order business, G. W. Walters, Patentee,
Electric Bath Co., Findlay, O.

AGENTS MAKE BIG MONEY—BIG PAY, NO
experience, no capital required. 5,000 new art special-
ties, photo pillow tops 25c, portraits 3oc, bromides
25c. New 1911 catalog and samples free. Write.
Daniel H. Ritter Co., Madison St., Chicago, Ill.

AGENTS MAKE BIG MONEY SELLING OUR
new gold letters for office windows, store fronts and
glass signs. Any one can put them on  Write today
for a free sample and full particulars. Metallic Sign
Letter Co., 400 N. Clark St., Chicago, Ill.

OUR ELECTRIC SPECIALTIES ARE EASY
sellers and Agents’ profits are big. Some choice terri-
tory still.-open. A penny postal will bring you full
particulars. Send now. STANDARD ELECTRIC
WORKS, 1200 Washington Ave., Racine, Wis.

MONEY MAKING MAIL ORDER CIRCULARS
furnished free to mailers. P. E. Walter, 35 Dean St.,
Brooklyn, N. Y.

“PERFECTION POCKET ADDING MA-
chine—Lightning seller. Agents wanted. Cincinnati
Specialty Mfg. Co., Dept. E, Cincinnati, Ohio. 5

MATCHES UNNECESSARY—BLITZ SPARK-

ER instantly lights gas jets, ranges, etc. Sample
quarter. V. Wesley, Aurora, Ills.

DON'T ACCEPT AN AGENCY UNTIL YOU
get my samples and particulars. Money-makers.
Address SAYMAN, 706 Sayman Bldg., St. Louis, Mo.

AGENTS—TO SELL THE “GEM” POCKET
rule holder in every shop; new invention; just out;
sell on sight. New Invention Co., Box 1008, Wilmer-
ding, Pa.

BULLY!GREAT!IMMENSE!—THAT’S WHAT
all our agents say after selling our attractive 1911
combination packages of soap and toilet articles with
valuable premiums. 100 to 300 per cent profit. One
Michigan agent made $65 in 47 hours; another $21
in 8 hours; another $22.50 in 10 hours; ACT NOW—
NOT TOMORROW. Davis Soap Co., 27 Union
Park Court, Chicago.

AGENTS—BIGGEST MONEY-MAKER known.
The new Canchester Incandescent Kerosene Lamp
revolutionizes old lighting methods. _ Burns air, not
money.  Six times brighter “than_eleétricity, gas-or
acetylene” ‘at. r-1oth ‘cost; Burns with or without
mantle. Burner fits any lamp, Saves 75 pér cent
oil. No trimming wicks. Showing meahs selling.
Territory going fast. Write today. Handsome outfit
furnished. Canchester Light Co., Dept. P. E., 3,
Chicago.




POPULAR ELECTRICITY ror MARCH-—Advertising Section

AUTOMOBILES

BUSINESS OPPORTUNITIES

AUTOMOBILES—OVER FOUR HUNDRED
bargains, $95.00 upward. All guaranteed! Freight
prepaid! Write now for latest illustrated bulletin,
MOTOR CAR EXCHANGE, Dept. A, 217 West
125th St., New York City.

MOTION PICTURE MACHINES, FILM
Views, Magic Lanterns, Slides, and similar Wonders
For Sale. Catalogue Free. We also buy Magic
Machines, Films, Slides, etc, Harbach & Co., 809
Filbert St., Philadelphia, Pa.

BOOKS

STIX, STOCKTON, CAL.—MENDER 3c.

VENTRILOQUIST’S INTERESTING BOOK-
let Free. Send stamp. Prof Baily, 771 Iglehart, St.
PPaul, Minn,

SWEDENBORG’S “HEAVEN
Four hundred pages. Fifteen cents.
berger, Windsor Place, St. Louis, Mo.

$3.00 WORTH OF MONEY COINING BOOKS
$1.00. Sent prepaid. Money back if not satisfied.
Clark, P. O. Box 144, Centreville, Ala. Co., Calif.

“THREE LITTLE BOOKS FOR LADIES,”
postpaid in plain cover, 25c. (They tell what you
want to know). O. K. Pub. Co., Clerk 191, Decatur,
1.

READ MY NEW BOOK—ON CEMENT,
Stone, iron, and wood-fibre concrete. ‘The poor man’s
gold mine. Price fifty cents. Peter De Linde, Zion
City, 11l

TELEPHONE TROUBLES AND HOW TO
Find Them, new 14th edition, price 25c, Hyde Pub.
Co., Telephone Building, 183 Fifth St.,, Milwaukee,
Wis.

JUST OUT—ELECTRICIAN’S MANUAL $1.50-
Brook’s Automobile Hand-book, 650 pages, $2.00.
Catalogue for stamp. Arthur Reed, 25 Bellevue Place,
Chicago.

“WIRING A HOUSE,” BY H. PRATT. SHOWS
a house already built; tells you just how to start about
wiring it; where to begin; what wire to use; how to run
it according to insurance rates, in fact, all the informa-
tion necessary for wiring a house and shop. Postpaid,
25c.  Popular Electricity Book Dept.

BUSINESS OPPORTUNITIES

Sce what I say under “ Typewriters.” ATCHISON.

$100 MONTHLY AND EXPENSES TO TRUST-
worthy men and women to travel and distribute sam-
ples: big manufacturer. Steady work. S. Scheffer,
Treas.,, MM 174. Chicago.

BIGGEST MOWNEY MAKER—ENTIRE NEW
field, $10.00 day guaranteed. Abeles Co., 4220 Harri-
son St. Chicago.

CONDUCT A “CaNDY KITCHEN.” CLEAR
$20 daily. Small capital required. Send for particu-
lars. Kennon and Co.., 148 West Ontario St., Dept.
C, Chicago. S

S1ART IN THE MAIL ORDER BOOK BUSI-
ness! We can show you a proposition enabling you to
make 88c profit on a dollar, yet give your customers
$3.00 value. Send roc for dollar sample and full par-
ticulars Morgan Co., 3457 N. Hamilton, Chicago.

FASCINATING. MONEY MAKING MAIL
Order Business at home. Anyone Anywhere can
conduct it. New plans. Everything furnished. Free
Booklet tells how. Write today. W. E. Foote, Box
254, Muskegon, Mich.

AND HELL.”
Pastor Landen-

START LEGITIMATE MAIL-ORDER MER-
cantile business; possibilities unlimited, conducted by
anyone. We print catalogs, supply merchandise at
wholesale. Booklet and sample catalog free. Central
Supply Co., Kansas City, Mo.

MAIL DEALERS AND ALL INTERESTED IN
the Mail Order Business should send for our booklet of
“Leader Advertisements.” This book will be the
foundation of several fortunes during 19r1. Will send
copy of “Leader Advertisement” and other valuable
information which should save you hundreds of dollars,
upon receipt of ten cents. Mail Dealers Supply House,
341 Dearborn St., Chicago.

MAKE MIRRORS AT HOME. BIG PROFITS
with little outlay. One 18x36 in. mirror, costs $2.00
to $5.00. You can silver a glass this size for zoc.
Send $1.00 in stamps or money order and we will send
you EXPLICIT DIRECTIONS how to do it; also
how to emboss, grind, foil, gold leaf, frost chip, and
make imitation stained glass. How to transfer photos
on glass, bore holes in glass and cut skylights. George
L. Patterson & Co., Dept. 4, Brooksville, Ky.

WE START YOU IN A PERMANENT BUSI-
ness with us and furnish everything. We have new
easy-selling plans and seasonable leaders in the Mail
Order line to keep our factories busy. No canvassing.
Small capital. You pay usout of the business. Large
profits. Spare time only required. Personal assist-
ance. Write today for plans, positive proof and sworn
statements. J. M. Pease Mfg. Co., 1185 Pease Build-
ing, Buffalo, N. Y.

A CHANCE TO MAKE MONEY—YES,
elegant Free Homesteads adjoining valuable land, from
which very fine bananas are now being sold, can still
be had in Mexico. You need not go to Mexico, but
must have five acres of bananas planted within five
years. Address The Jantha Plantation Co., Block 681,
Pittsburgh, Pa.; they will plant and care for your
bananas on shares, so you should make a thousand
dollars a year. Bananas begin bearing in about fifteen
months, bringing the quickest returns of any fruit
growing. The climate is delightful and the health
conditions good. Should any reader desire to procure
a Homes*ead, apply immediately.

COINS AND STAMPS

STAMPS—z00 ALL DIFFERENT 1oc. COINS—
10 all different, 15c, large U. S. Cents, sc. F. L.
Toupal Co., Chicago Heights, Il

soo MIXED FOREIGN, CHILI,
Russia, Japan, etc., 12 cents. 1,000 mixed old United
States, 25 cents. Stamps bought, list 4 cents. Klein-
man Stamp Co., 3643 N. Marshall St., Philadelphia,
Pa.

$7.75 PAID FOR RARE DATE 1853 QUARTERS.
$20.00 for a Half-Dollar. We pay a cash premium
on hundreds of old coins. Keep all money dated
before 1884, and send 10 cents at once for our New
Illustrated Coin Value Book, 4x7. It may mean your
fortune. Clarke & Co., Coin Dealers, Dept. 83,
Le Roy, N. Y. )

AFRICA,




POPULAR ELECTRICITY ror MARCH—Advertising Section

COINS AND STAMPS

GAMES AND AMUSEMENTS

ANNUAL COIN CLEARANCE SALE—THREE-
dollar gold pieces, $4.25. Gold dollars, $2.20. Co-
lumbian 1892 3-dollars, 65 cents. Early 4-dollars, Lib-
crty head, 65 cents. Liberty head %-dollars, 34 cents.
Isabella }-dollars, 55 cents; 2o0-cent pieces 28 cents.
Ten different small war cents, 45 cents. 10 different
large war cents 45 cents. All in good shape, new Jan-
uary so-page selling catalogue just out, free. William
Hesslein, 674 Elm St., New Haven, Conn.

ELECTRICAL MATERIAL
1,000 GUARANTEED $2 AMMETERS FOR

testing batteries, 25c. postpaid. Stampstaken. Auto-
mobile Repair Company, 521-23 W. 144th St.,, N. Y.

FINE JUTE WIGS—SCHOOL GIRL, OLD
maid, Cowboy, and Professor, 75¢ each. Genuine
Hair Mustache, 35c. Our big catalogue free. Percy
Ewing, Decatur, Il

PLAYS, VAUDEVILLE SKETCHES, MONO-
logues, Dialogues, Speakers’ Minstrel Material, Jokes,
Recitations, Tableaux, Drills, Musical Pieces, Enter-
tainments, Make Up Goods. Large Catalog Free.
T. S. Denison and Company, Dept. 26, Chicago.

CABINET MAGICAL TRICKS, CONTAINS
apparatus to perform 6 good tricks, 25c postpaid.
Percy Ewing, Decatur, Ill.

HELP WANTED

RENEW DRY CELL BATTERIES; COST 1c
each. Two guaranteed formulas, 10c each, or both
for 15c. L. M. Kachel Co., Whitewater, Wis.

“HI-LIFE” STORAGE BATTERIES. BEST
for Automobile sparking and lighting. These are
high grade batteries at a remarkably low price. Guar-
anteed. Give us a trial or write for particnlars. Dis-
counts to the tradee NORTHWEST MFG. CO,,
1247 Wells St., Chicago.

FOR SALE

soo FORMULAS, 25c. CHARLES BREUEL &
Co., 117 Bloomfield St., Hoboken, N. J. .

FOR SALE—MOVING PICTURE FILM, 1 cent
foot. H. Davis, Watertown, Wis,

FOR SALE—PATENT NO. 968,607. Pneumatic
pad for horse collars. For particulars address W.
Skillman, Springfield, S. Dak.

FOR SALE—RAMBLER, 2-CYLINDER AUTO-
mobile, $300. Pope Toledo, 4-cvlinder automobile,
$600. Longest Bros., Louisville, Ky.

PATENT FOR SALE—ELECTRIC BURGLAR
Alarm, Fits any door knob. Pat. No. 843,904. Chas.
Mahla, 40 West 28th St., New York.

LATHES—SEND FOR FREE CIRCULAR show-
~ ing bargains on small Screw Cutting Engine Lathes.
S. B. Tool Co., Dept. O, South Bend, Ind.

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, 512 W. Monroe St., Chicago, Ill.

LUBRICANTS, ASBESTOS, GRAPHITE AND
mica candles for loose pulleys and shaftings; no drip;
no dirt; economical. Swain Lubricator Co., 250 E.
Lake St., Chicago.

MOTORCYCLES, NEW AND SECOND-HAND;
motors, castings and accessories. Our Attachable
Motor Outfit converts any bicycle into a motorcycle
at small cost. Write for catalog and bargain list.
Shaw Mfg. Co., Dept. 31, Galesburg, Kan.

FOR SALE—#$i1.50 WILL BUY CASTINGS AND
all material for our neatly designed automatic steam
engine of 1-16 h. p. Engine has fly ball governor and
rotary valve with adjustment for wear. Blue prints
and instruction sheets 25c.  Complete engine, ready to
run, $6.00. Elgin Wheel & Engine Co., Elgin, IllL

$25 WEEKLY AND EXPENSES TO MEN AND
women to collect names, distribute samples and adver-
tise. Steady work. C. H. Emery, MF 3n2, Chicago, 111,

SALESMEN AND SALESLADIES—TO TAKE
orders for Fans and 1912 Imported and Domestic
Calendars, on profit-sharing plan. Something new.
Experience unnecessary. Box 2815 T, Philadelphia.

BIG MONEY WRITING SONGS—THOUSANDS
of dollars for anyone who can write successful words, or
music. Past experience unnecessary. We want orig-
inal song poems, with or without music. Send us
your work today, or write for free particulars. IH.
Kirkus DugAale Co., Dept. 13, Washington, D. C.

WANTLD—A MAN OR WOMAN TO ACT AS
our information reporter. All or spare time. No
experience necessary. $50 to $300 per month. Nothing
to sell. Send stamp for particulars. Sales Association,
611 Association Building, Indianapolis, Ind.

CIVIL SERVICE GOVERNMENT POSITIONS
are very desirable for young people. Full informa-
tion and questions recently used by the Civil Service
Commission free. Columbian Correspondence Col-
lege, Washington, D. C.

MEN WANTED—EVERY RAILROAD COM-
pany wants signal engineers. We absolutely guarantee
every graduate enrolled with us before August 1st, 1911,
a position paying at the start $80.00 to $100.00 montbhly.

Send for free catalog No. 6o for full particulars.
THE SCHOOL OF RAILWAY SIGNALLING,
Utica, N. Y., U. S. A,,

WANTED—MEN BY LARGE CONTRACTING

company. Can learn trade of plumbing, electricity,
bricklaying, automobiles, in few months. No appren-
tice or helper’s work and no expense. $20,000.00

contract work going. Catalogue free. United Trade

School Contracting Co., Los Angeles.

FREE ILLUSTRATED BOOK TELLS ABOUT
over 360,000 protected positionsin U. S, service. More
than 40,000 vacancies every year. There is a big
chance here for you, sure and generous pay, lifetime
employment. Easy to get. Just ask for booklet A 50.
No obligation. Earl Hopkins, Washington, D. C.

YOU ARE WANTED FOR GOVERNMEN '
positions. $80.00 month. Annual vacations, Short
hours. No “layoffs”. Common education sufficient.
Over 12,000 appoints coming this year. Influence
unnecessary. Send postal immediately for list of
positions open. Franklin Institute, Dep’t G 33,
Rochester, N. Y.

GAMES AND AMUSEMENTS

INSTRUCTIONS

THREE CARD TRICKS—1o CENTS. BAM-
BERG, 1193 Broadway, New York

FORMULAS FOR ANYTHING—25c. EACH. |

“CHEMIST,” 125 Bloomfield St., Hoboken, N. J.
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HELP WANTED

WANTED—ONE THOUSAND CHAUFFEURS
and repair men. Our demand for automobile en-
gineers exceeds the supply. Calls for men of intelli-
rence and mechanical bent capable of commanding
gloo.oo to $150.00 per month upon graduation. Resi-
dent course $20.00 to $60.00. Home Correspondence
course completed by practical road and shop work at
this school highly successful. Look this up. Auto
Schools of America, Dept. X, 1600 Michigan Ave.,
Chicago.

INSTRUCTIONS -

USE OF LOGARITHIMS, AND HOW TO
figure any electrical formula. $3.00. Cpt. C. Nielsen,
Box, L 448, Willits, Cal. :

HOW TO GET A HEKTOGRAPH THAT WILL
make 150 copies in 1o minutes; letter size, $2.00.
Write for circular. Heyer Duplicator Co., 84 La Salle
St., Chicago.

RENEW YOUR OLD DRY BATTERIES FOR
small cost. Send 20 cents for complete guaranteed
formula and instructions that will make them good as
new. P. D. Sprout, Pinckney, Mich.

MISCELLANEOUS

See what I say under “Typewriters.” ATCHISON

MAGIC GHOST HEAD—SHINES IN DARK—
1o cents, Bamberg, 1193 Broadway, N. Y.

BROTHER—ACCIDENTALLY DISCOVERED
Root will cure both tobacco habit and indigestion.
Gladly sehd particulars. F.F.STOKES, Mohawk, Fla.

AMATEUR PRINTERS—TYPE AND SUP-
plies. International Type Foundry, 958 W. Harrison
St., Chicago.

“KEEN KNOWLEDGE” ANNUAL SUBSCRIP-
tion 25c, three months, 1oc, Palmland, Floral Park,
N. Y

CACHOO (IT MAKES PEOPLE SNEEZE)
Sample 12¢, dozen 8oc, hundred $s5.00, postpaid.
EWING'’S, 191 Thatcher Pl., Decatur, Il

FIFTY PHOTOS OF HUNTSVILLE AND
money making lot proposition for four cents. A. W.
Newson, Huntsville, Ala. ’

TEN ORE SPECIMENS—GOLD, SILVER,
copper, iron, lead, zinc, tin, nickel, graphite, sulphur;
also mineral booklet, 25 cents. MacLaughlin, Sharps-
ville, Pa.

SEND 20 CENTS. GET YOUR NAME IN
our directory permanently and get mail from all parts
of the world. The Retlaw Supply, 2333 Fulton St.,
Chicago, Il

IRON, BRASS, AND ALUMINUM CASTINGS.
Metal Specialties. Patterns, Models, Polishing, Plat-
ing and Japanning. North Chicago Tool Works,
North Chicago, Ill., 3 Broadway.

INVENTORS—WE MAKE ELECTRICAL
work of any description to order, models, experimental
work, patterns, dies. Ludlow Model Works, Ludlow,
Ky.

WAKE UPI—-SOMETHING NEW. MORE FUN
than a barrel of monkeys, Hand it to your friend and
watch the result. 3s5c postpaid. Goral Mig. Co.,
Sta. D., Milwaukee, Wis.

MISCELLANEOUS

WE WELD ANYTHING, CAST IRON, CAST
steel, aluminum, bronze, iron, steel and copper of any
size, shape or weight. Bertschy Motor Co., Council
Bluffs, Ia.

ANYBODY CAN MAKE GOOD CUTS WITH
my simple zinc etching process; price, $1; specimens
and particulars for stamp. T. M. Day, Box E., Wind-
fall, Ind.

I WILL START YOU EARNING $4 DAILY
at home in spare time, silvering mirrors; no capital;
send for free instructive Booklet, giving plans of
operation. G. ¥. Redmond, Dept. H, Boston, Mass.

WOOD TURNED SPECIALTIES.—IF YOU
desire estimate on large quantities of small accurate
wood work, please send us samples for prices. The
Olida Co., 414 W. Indiana St., Chicago, Ill.

MODELS MADE, INVENTIONS PERFECTED
by first class mechanics. Our long experience in this
line will be to your benefit. Moderate prices. Atlas
Model Works, 1569 Clybourn Ave., Chicago, Ill.

AN ADDING MACHINE COSTS $300. JUST °
think—we will mail a sample of our Lightning Multi-
plier, with special terms to agents, for roc. Simplicity
Co., 421 Ashton, Grand Rapids, Mich.

ELECTRICIANS’ TROUBLES IN MOTORS
and generators cleared up. Send me your name and
address on a postal for full information to Lock Box
520, West Des Moines, Jowa.

“HOW TO JUDGE A PATENT” CONTAINS
the Patent claim of Selden Automobile, Morse Tele-
graph, and Bell Telephone. 1oc., prepaid, Obed
Biliman, Cleveland, Ohio. Author of ‘“Notes on
Patent Law,” Popular Electricity.

CIGARS—SMOKERS, ATTENTION—S EN D
$2.90 for trial box of 5o clear Havana Cigars, delivered
and guaranteed equal to any 1oc cigar sold in your city.
Money refunded if not satisfied. La Regla Cigar Co.,
Tampa, Fla. Dept. A.

VERMONT TOWN BONDS—WE NEVER
have known of the loss of a dollar in this ideal 4 per
cent security. Also other bonds bearing 5 and 6
per cent. Write today for full particulars. HARRY
B. POWELL & CO., Woodstock, Vermont.

WE MANUFACTURE GLASS PAPER. PLAIN
glass windows made to look like real stained glass.
Easily applied and beautifies the home. Something
new for agents. Two sheets of this glass paper sent
as a sample with catalogue in colors and complete
instructions on receipt of 10 cents. S. H. Parrish &
Co., 216 Clark St., Chicago.

MOTORCYCLES

MOTORCYCLES—ENORMOUS VARIETY OF
American and imported makes—Indians, Marsh’s,
$35.00—hundreds of other bargains! Shipped freight
prepaid! Write now! Large illustrated bulletin free!
MOTORCYCLE EXCHANGE, Dept. B, 217 West
125th St., New York City.

PATENTS

See what I say under “Typewriters.” ATCHISON
MODELS MADE FOR INVENTORS. LOW
prices, S. H. Merryman, Towson, Md.

BOOKLET FREE—ALL ABOUT PATENTS
and their cost. Shepherd & Campbell, Patent Attor-
neys, 500 D. Victor Bldg., Washington, D. C.
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PATENTS

SCHOOLS

C. L. PARKER, PATENT ATTORNEY, EX-
xaminer U. S. Patent Office, 912 G St., Washington,
D. C., Inventors’ handbook, “Protecting, Exploiting
and Selling Inventions’” sent free upon request.

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.

$15 FILES YOUR IDEA IN THE PATENT
Office under my “No-fee-in-advance” Plan, and you
make and sell under “Patent Applied For.” Send
sketch for free report. Obed C. Billman, Main Office,
Cleveland, Ohio.

PATENTS SECURED—INVENTOR’S POCKET
Companion free. Send description for free opinion
as to patentability. W. N. Roach, Jr., Metzerott
Bldg., Washington, D. C.

HERBERT JENNER, PATENT ATTORNEY
and Mechanical Expert, 608 F Street, Washington,
D. C. Established 1883. I make a free examination
and report if a patent can be had and the exact cost.
Send for circular.

PICTURES AND POST CARDS

JUST GIRLS—20 POSTCARDS 25¢ POSTPAID.
No trash or landscapes. O. K. Pub. Co., Decatur, 11

YOU'LL GET CARDS FROM EVERYWHERE,
Membership 1oc. Idaho Card Exchange, Dept. O.
Box go6, Boise, Idaho.

PHOTOS—“PRETTY GIRLS FROM LIFE”
1o for 25c. 3 for 1oc. Curtis Co., 7149 Union Ave,,
Chicago.

SEND 1oc COIN OR STAMPS FOR 5 Beautiful
Florida Views, no two alike. Satisfaction guaranteed.
15 for 25c.  S. C. McConnell, Box 222, Tampa, Fla.

FREE, FREL, FREE, FRELE, FREE.—z00 Postal
Cards. For particulars address SUCCESS SUPPLY
COMPANY, 257¢9-8th Avenue, New York, N. Y.

CORRESPONDENCE CLUB—EXCHANGE—
postcards with people everywhere. Names and 10
beautiful postcards, 10 cents. C. C. Club, Dept. B,
Kansas City, Mo.

IF YOU REALLY WANT
post cards, try our splendid club.
many countries. Membership ten cents.
Exchange, Box 133, Erie, Pa.

RUBBER AND STEEL STAMPS

STAMDPS, STENCILS, SEALS, CHECKS,
Punches and Dies. Presswork. Dickey-Grabler Co.,
Cleveland, Ohio.

ENGRAVERS AND DIE SINKERS, MAKERS
of steel stamps, steel letters and figures; seals, stencils,
badges and checks. Guarantee best work. Fred C.
Kautz & Co., 2633 W. Lake St., Chicago.

RUBBER STAMDP’S AND SPECIALTIES—BEST
prices—prompt delivery—Most complete line. Don’t
buy till you see my big catalog. Free. Theo. Helbling,
708 Marquette Bldg., Chicago.

SCHOOLS

See what I say under “Typewriters.” ATCHISON

“$200 TO $600 MONTHLY EASILY MADE FIT-
ting eye glasses. Short, easy mail course. Reduced
tuition. Big demand for opticians. Write today for
free “ Booklet O,” National Optical College, St. Louis.

TO EXCHANGE
Lists circulate in
Halcyon

o oo O

BOYS AND YOUNG MEN—WE CONDUCT
the best telegraph school on the Atlantic Coast for
learning Wireless Telegraphy;. Our students have the
advantage of using the latest type Perikon and Pyron
Detectors in receiving long distance wireless messages.
These Detectors are now the standard in our Navy.
Write for Catalogue. BOSTON SCHOOL OF
TELEGRAPHY, Boylston Building, 18 Boylston
St., Boston, Mass.

PLUMBING, ELECTRICITY, BRICKLAYING
and Mechanical Draughting, taught by expert work-
men. Short time and small cost. Positions always
open. Catalogue free. Write today. Coyne Na-
tional Trade Schools, 79 E. Illinois St., Chicago.

AUTOMOBILE SCHOOL—LEARN THE AU-
tomobile business, repairing and driving, in which
you can earn good wages and have healthful and pleas-
ant work. We give a thorough and practical course
in road work and repairing. For full particulars
address Academy of Automobile Engineering, 1420
Michigan Ave., Dept. “C,” Chicago, Ill.

LEARN TO BE A TELEGRAPH OPERATOR—
Telegraphy without doubt offers more inducements
than any other field. A School conducted by practical
telegraph operators. No charge for typewriting or

supplies.  Only School in Chicago giving main line
practice. Look us up. Jones’ School of Telegraphy,
Suite 20, 260 Clark St., Chicago.
TYPEWRITERS
REMINGTON $:18.75. THIS IS YOUR OP-
portunity.  Write at once for the most interesting

proposition ever made. We are the final word.
Standard Typewriter Exchange, 23 Park Row, New
York.

GENUINE' TYPEWRITER BARGAINS—NO
matter what make, will quote you lower prices and
easiest terms. Write for big bargain list and illus-
trated catalogue. L. J. Peabody, 364 Minot Bldg.,
Boston, Mass.

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.
Catalogue, bargain list and valuable information sent
free. A. E. Atchison, 4125 West 21st St., Chicago.

TELEGRAPHY, BOTH MORSE AND WIRE-
less, taught quickly, also Station Agency Work. R. R.
Dispatcher’s and Western Union wires, and complete
wireless station in school. Big demand for operators.
Living expenses earned. Correspondence courses if
desired. Catalogs free. DODGE’S INSTITUTE,
16th St., Valparaiso, Ind. Est. 1874.

TYPEWRITERS: CALI1GRAPH, $6.00; HAM-

- mond, Yost, Densmore, Williams, $10.00; Remington,

$12.00; Smith Premier, $15.00; Oliver, $24.00; Under-
woo