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E In the Great Shops of§}

Thousands of Electrical experts are needed to help rebuild the world. Come to Chicago to the great
shops of Coyne and let us train you quickly by our sure, practical way, backed by twenty Years of success.
Hundreds of our graduates have become experts in less than four months. }ox can do the same.” Now is your

big opportunity. Come—no previous education necessary.

Earn $125 to $300 a Month Day or Evening Courses Learn :
In the Electrical business. Come here where you will Don’t worry about the money. Anyone with .

be trained in these great $100.000 shops. Experts ambition can learn here. Our tuition is low Draftlng
show you everything and you leagn right on the ac- with smafl easy payments if desired. All tools The conntry is ery-
tual apparatus. You work on everything from the and equipment is furnished free. Our students | ing for skilled drafts:
simple bell to the mighty motors, generators, electric live in comfortable homes in the best section men in all lines. Thou-
locomotives, dynamos, switchboards. power plants, in Chicago—on the lake—just a few minutes’ sands of positions open
everything to make you a master electrician. We walk from our school, with princely salaries.
have thousands of successful graduates. Just as soon W e‘ give g"ou the :d-
N B . - B set e 4 vantage f our 1g
as you have finished we assist you to a good position. Electrlcxty, Draftlng shope: No other school
. 3 g 3 can do this. Now is
Become an Expert in 3% Months Motion Picture Operating e iime ltobgeab e

this big field. Experts
train you under prac-
We teach all these trades and professions | tical working condi-
quickly and in such a thorough, practical way | tions. no books and
that when finished you are ready 10 step right | theory gohere. Check
into a position of responsibility and big pay. drafting ont the cou-

No need of taking from 1 to 4 years to become an Plumblng
expert, we have proved this in thousands of cases.
The Coyne method of practical training eliminates
all books, useless theory and other non-essentials and
trains you in just what you need to know to become

an expert. pon below and mail

o it at once for full par-

Earn Your Way Send Today for Big Free Book ticulars. :

Quu'( tell yourself you haven't got the money to come to . -
Coyne. 1f you havé ambition and the nerve of a real man, Write today, notw, for the book. It tells what GIaERINED
that's all you need. -Dozens of our students every year work Coyne graduates have done. \What you
in their spare time and earn their living expenses. Dozens of 6 Fill in th . heck 11 3 COYNE TRADE AND
others work in the day time. earn all their expense and attend can do. ill in the coupon. check the ENGINEERING SCHOOLS
our evening school. ~ Our employment department will help trade you are most u_nerested n or Bennett W. Cooke, Dlrector
you without charge. send a postal card, do it now. L 4 Dept. 25. 39-51 E. Illinois St.

B Chicago, (II.
’ Please send at once your big Free
Book—I am interested in 3
.[] Efectricity [) Drafting [ ) Plumbing
LN [ ) Motion Picture Operating
’S (Check trade interested in)

BENNETT W. COOKE, Director

COYNE TRADE AND ENGINEER!NG‘éCHOOLS
Dept. 25 39-51 E. Illinois Street, Chicagd; IIl.

NIV oo ol s xS h 15 8 o BB oo oo

Address. ..o ciiaec et WIS G

* . You benefit\by mentioning the “Elcetrical Experimenter” when writing to aduertisers.

americanradiohistorv com

A e,


www.americanradiohistory.com

May. 1919

JIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIllI|IIIIIIlIIIIIIIIIIIIIlIIIIIIIIIIIIlIIIIIIIlIIIIlIIIIII

ELECTRICITY

AS EXPERTS KNOW IT

Learn elcctricity as you would in actual PRACTICE—in
accordance with thc methods employed by the highest paid clec-
The New McGraw-Flill Library of
Practical Electricity contains the actual working facts which you .

trical experts in Amecrica.
need in order to succeed in the electrical ficld.
makes the conquest easy for you.

A new standard
in electrical
literature

The New Library
of Practical Elec-
tricity by Terrell
Croft marks a new
era in electrical
literature.

The great field
of electrical engi-
necriog, with its
limitless possibili-
ties of earning
power, is brought
to you in a form
that makes success
easy. The Library
is a creation—an
achievement that
is without parallel
in technical litera-
ture, because it
sticks to practice
throughout its
3000 pages.

$2 per month
starts you to

bigger pay. a—

Old books won't do. Amateurish books won’t do.
Books compiled by “desk authors” or men with no
practical experience will not serve your purpose.

Practical books are easiest mastered. Practical
books, written by practical men, teach you accurately
and rapidly. There is nothing in the Croft Library
which you cannot understand. Tervelt Croft tells you
the secrets of success in electricity in plain words, fig-
ures and illustrations. Nothing is le{t to the imagina-
tion. There is no guesswork. There is no theory or
higher mathematics.

Send now for these eight volumes. No matter how
many books on electricity you possess, yoit are unfair
to yourself unless vou take advantage of this free ex-
amination privilege. No matter whether you are he-
ginner or expert, these books will show you the clear
road to success. Inspection will prove this.

W Saw-Fill Dook (5: 9.

239 W. 39th St., New York.
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rell Croft, formerly with the Westinghouse Company

Croft’s New Library of Practical Electricity. 8 vols.—3000 pages—2100 illustrations

Now is the time to prepare for a high salary---
Now is the time to master electricty.

ELECTRICAL EXPERIMENTER 1

“See them
First — Pay
afterwards”’

Ter- ¥,

A letter thot means some
thing to you—
McGraw-Hill Book
Company, Inc.,
239 West 39ith Street,
New York, N. Y.

Gentlemen: In an attempt
to  express myself about
CROFT'S NEW LIBRARY
OF PRACTICAL ELEC-
TRICITY, 1 have never
seen and’ do not believe
there was ever printed in
the English langnage, a
more comprchensive set of
books. It is a library that
s just as valuable to the
novice as to the expert, be-
cause it is all practice.

Respectfully,
GUY H. PEIFER,

Chief. Doplan Silk Cor-
joration, lazleton, Pa.
—
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Not one cent in advance—
Just the Coupon

Examine this acw Libracy for ten full days without
cxpense. Find out for yourself why it is nmv taking
the lead in electrical book sales in Ameriea. Use
the books as you see fit for ten days. Look at
the hundreds’ of illustrations that clear up ail
the mysterics in electrical practice.  Stick a

couple of the volumesin your pockets, and
refer to them during the day.  Figure out
in an instant the problcms that’ have
heretofore taken hours.

Odf’

M:Graw Hit

Co.. Inc.
’.'39 W 39ih St.,
YORK
Gerntlemen:

Please send me the Lib

of Practical Electricity (shlp
.ug <harges ﬂv'lild ror 19

days® free exomiu: If aatfs
faetory, T will send 82 ln ten dly:
and §2 per month until $16 bias been
pand.  If not wanted [ wlil wtite Fou

for return shipping instructions.

Then send us $2 per month for
eight months, or return the s
entirely at our cxpense. You
risk nothing by returnine
the attached coupon.

ACT
NOW

Name.
Hame Address.
City and State. .
Name of Employer, ..
. His Address

Yaur 1osition

You benehit by mentioning the °

*Electrical E,rrcnmtnlu

when norilaig to adieriiscrs.
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HE wonderful age in which we are living

has never been paralleled in history. We
| have more comforts, more conveniences,
more of everything than human beings
ever had, since the creation of the world.
Nevertheless, our lives become more and
more complex, as time rolls on, while the
average human being becomes more perplexed at the
strange surroundings in which he finds himself.

Our electro-mechanical age brings forth new sur-
prises constantly, and he who does not know the rud:—
mentaries of mechanics, electricity and general physics
is like a blind man in a circus, He hears what is going
on, but all is meaningless to him—he cannot get the full
benefit of the performance.

Where humanity now finds itself surrounded by ma-
chines, and by electrical wires at every hand, it behooves
every man to know something about them. Thousands
of lives are lost every year because laymen refuse to
learn a little about science in general. They get killed
because they fight short-circuits with water, when ten
minutes of study would have told them that water is a
conductor, and that a few haudfuls of dry sand—which
is a non-conductor—would have saved the life, and the
house which burnt down due to the short-circuit. If
the father had told his boy that a wet rope is a good
conductor for electricity that boy would be alive today.
Instead, the boy threw the wet rope over the high ten-
sion line, while holding it in his hand, and was killed.

If the six hundred auto owners who were asphyxiated
last year—the casualties become larger each year—had
known a bit of chemistry, they, too, would be living to-
day. But they insisted upon running their engines in a
garage with closed doors, and unfortunately, you can’t
smell carbon monoxid, even if it is deadly.

Then, too, lundreds of people perish in snow storms
every year quite unnecessarily. Usually they freeze to
death.” The white man runs about in a frenzy when he
knows himself lost. He becomes overheated, and the
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perspiration soaks his clothing. Finally he sinks down
into the snow, exhausted, and if it is cold enough he is
soon frozen stiff. Now Eskimos, who have learned a
bit of science by hard experience, prefer to live pleas-
antly thru the worst snowstorm, with the temperature
below zero. If the Eskimo becomes lost in the wilder-
ness lie knows better thau to run about aimlessly. He
promptly digs a cave into the snow, with the entrance
away from the wind, using only his hands for tools. In-
side pi ten minutes he 1s safely ensconced in a com-
paratively warm shelter. He then closes up the entrance
almost eutirely, sits down, drops his head on his knees,
and has a refreshing sleep. The next morning he digs
himself out, and is on his way.

_Iif the writer had not known something about elec-
tricity, he, too, might not be here to write these lines.
As a boy he went down into an unoccupied cellar. The
wind blew the wooden door shut, locking him in, as the
iron latch was outside. The ouly other exit was an
open window hole barricaded with stout iron rods,
thru which the wind roared. The temperature was be-
low zero. The cellar was empty. save for a few wooden
crates, the object of the visit. The cellar being distant
from the house and other habitations, the parents away,
and the caretaker off for the night, there was every pos-
sibility of his freezing to death. No tools to breuk down
the door, no matches to make a fire. But there was a
portable light, with two large clectric dry cells in a
wooden box, which the writer had brought along to
light his way.

He uunraveled the stranded electric cord and extracted
a single thin copper strand an inch long. With this he
short-circuited the dry cells. The wire became white
hot. A piece of paper was touched to it, which burst
into flame; a broken piece of crate wood was ignited by
the flame, and a fire soon roared. A burning crate set
the cellar door on fire, and in ten minutes the adventure
had come to a close.

i

H. GernsBAck.
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The ELECTRICAL EXPERIMENTER is publisht on the 15th of each month at 223
Fulton Street, New York. ers are 12 numbera per Year. Subscription price ls $2.00 a
vear in_U. 8. and Possessions, Canada and foreign countries, $2.50 a year. U, 8. coln 83
well 8830« 8, stamps acceDied (no foreign coing or Stamps). 26 cents eacb.
A samPle coby will be sent sratia on reguesl. Cbecks and money ordera ahould be drawn
10 order of EXP. h FUBLISHING CO.. INC. If you change your addresa
natifv us promptly, in order that cohies arc not miscarrisd or Jost. A Greem wrapper (n-
dlcates oxpiration. No cobles sent atfer exsiration.

Al} communlieations_and_contributleas to this journal should ba
< ELECTRICAL EXPERIMENTER. 233 Fultca Street. New York.

addrest to: Editor,
Unaccepted coatribu-

tions cannot be returned unless full postage hss been included.
tions are pald for oo publication. A apecial rate
photographa accompanying them are bighly desirable.
ELECTRICAL EXPERDMENTER. Moothly, Entered
New York Post Office under Act of Cougress of Afarch
Patent Ofice. Copsright. 1919. by B. P. Co.. Inc.. New York. The
magazine ere ccpyrighted and must nof ba reproduced without giving fy

publication.
e EL. ICAL EXPERIMENTER 13 for sala at all tand:
and Canada; also at Brentanc’s. 37 Avenuz ?-!a I'nveara.. P::(:“ 2 10 the Dnited Stetes
Member of the Audit Bureau of Circulation.

) ALL accepted contribu-
paid for ooval experiments; good

as_secoad-clasa mattar at the
3. 1879. Title registered U. 8,
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The Secret of Bei

Convincing Talker

ELECTRICAL EXPERIMENTER

ga

How I Learned It in One Evening

a

6 AVE you heard the news about
Frank Jordan?”

This question quickly brought
me to the little group which had gathered
in the center of the office. Jordan and I
had started with the Great Eastern
Machinery Co., within a month of each
other, four years ago. A year ago Jor-
dan was taken into the accounting divi-
sion and I was sent out as salesman.
Neither of us was blessed with an un-
usual amount of brilliancy, but we got
by in our new jobs well enough to hold
them.

Imagine my amazement, then, when
1 heard:

“Jordan's just been made Treasurer
of the Company!”’

I could hardly believe my ears. But there
was the “Notice to Employees” on the bulletin
board, telling about Jordan’s good fortune.

Now I knew that Jordan was a capable fel-
low, quiet, and unassuming, but I never would
have picked him for any such sudden rise. I
knew, too, that the Treasurer of the Great
Eastern had to be a big man, and I wondered
how in the world Jordan landed the place.

The first chance I got, I walked into Jor-
dan’s new office and after congratulating him
warmly, I asked him to let me “in” on the
details of how he jumped ahead so quickly.
His story is so intensely interesting that I am
going to repcat it as closely as I remember.

“I'll tell you
just how it
happened,
George, be-
cause you may
pick up a
pointer or two
that will help
yOu.

“You re-
member how
scared 1 used
to be when-
ever I bad to
talk to the

FREDERICK HOUK LAW

As educator. lecturer, execu- chief? You
Ure, traveler and Cnlnmr («b\t remember how
men are so well equiphed by .
experlence and tralning as Dr. you used to

tell me that
every time 1
opened my
mouth I put

Law to teach the art of effec-
tice sreaking. Ilis “*Mastery of
Speech*” Is the frult of 20 years®
active lecturing and instructon
i Eastern schools and colleges

Dreceded by ap eduestion st .
Oxford Acsdemy. Amberst Col- my foot mt?
lege, Columhls Tolvershty, 3 it, meaning O
Teachers Collese, Brown TUni- ’ i:gh t
sersity, sod New York Cniser- course 1ha
alty. nenlmldsd tlx:e gc:rees of every time I
A.B., AM.. aod PRD. - in-
Dr. Law {s the suthor of two spoke I got ,m
oovels, two books of poetry, and | totrouble? You

edltor of six achool lext-booky,
At presest be 1s leciurer In
English {n Neww Tork Tniversity.
lecturer in Pedsgoge i the

remember
when Ralph
Sinton left to

Exteaslon Work of the Collese

of the City of New York, Head take 'charge of
of ths Dept. of ) (5 the Western of-
tusvesant H. S. and writer g

of the Weekly Lesson Plaas [or fice and I was
Tho Independent. asked to pre-

sent bim with

By GEORGE RAYMOND

the loving cup the boys gave him, how flus-
tered I was and how I couldn’t say a word be-
cause there were people around? You remem-
ber how confused I used to be cvery time I
met new people? T couldn’t say wbat 1 wanted
to say when I wanted to say it; and I deter-
mined that if therc was any possible chance to
learn how to talk I was going to do it.

“The first thing I did was to buy a number
of books on public speaking, but they seemed
to be meant for thosc who wanted to become
orators, whereas what I wanted to learn was
not only how to speak in public but how to
speak to individuals under various conditions
in business and social life.

“A few wecks later, just as I was about 1o
give up hope of ever learning how to talk in-
terestingly, I read an announcement stating
that Dr. Frederick Houk Law of New York
University had just completed a new course
in business talking and public speaking entitled
‘Mastery of Speech.’ The coursc was offered
on approval without money in advance, so
since I had nothing whatever to lose by exam-
ining the lessons, I sent for them and in a few
days they arrived. I glanced through the
entire eight lessons, reading the headings and
a few paragraphs here and there, and in about
an bour the whole secret of effective speaking
was opened to me.

“For example, I learned why I bad always
lacked confidence, why talking bad always
seemed something to be dreaded whereas it is
really the simplest thing in the world to ‘get up
and talk.’ I learned how to secure complete at-
tention to what I was saving and how to make
everyvthing I said interesting, forceful and con-
vincing. I learned thc art of listening, the value
of silence, and the power of brevity. Instead
of being funny at the wrong time, I learned
how and when to use humor with telling effect.

“But perhaps the most wonderful thing about
tbe lessons were the actual examples of what
things to say and when to say them to meet
every condition. I found that there was a
knack in making oral reports to my superiors.
I found that there was a right way and a
wrong way to present complaints, to give ‘esti-
mates, and to issue orders.

“I picked up some wonderful pointers about
how to give my opinions, about how to answer
complaints, about how to ask the bank for a
loan, about how to ask for extensions. Another
thing that struck me forcibly was that. instead
of antagonizing pcople when I didn't agree
with them, I learned how to bring them around
to my way of thinking in the most pleasant
sort of way. Then, of course, along with those
lessons there were chapters on speaking before
large audiences, bow to find material for talk-
ing and speaking, bow to talk to friends, bow
to talk to servants,and bow to talk to children.

“Why, I got the zecret the very first evening
and it was only a short t‘me before I was ahle
to apply all of the principles and found that
my words were beginning to have an almost
magical efiect upon everybody to whom I
spoke. It secmed that I got things done in-
stantly, where formerly, as you know, what I
said ‘went in one ear and out the other.’ I be-
gan to acquire an executive ability that sur-
priscd me. I smoothed out difficulties like a
true diplomat. In my talks with the chief I

spoke clearly, simply, convincingly. Then came
my first promotion since I entered the account-
ing department. I was given the job of answer-
ing complaints, and I made good. From that I
was given the job of making collections. When
Mr. Buckley joincd the Officers’ Training Camp,
I was made Treasurcr. Between you and me,
George, my salary is now $7,500 a year, and I
expect it will be more from the first of the year.

“And I want to tell you sincerely, that I
attribute my success solely to the fact that I
learned how to talk to pcople.”

TEEEEES

When Jordan finished, I asked him for the
address of the publishers of Dr. Law’s Course
and he gave it to me. I sent for it and found
it to be exactly as he had stated. After study-
ing the eight simple lessons 1 began to seli to
people who had previously refused to listen to
me at all. After four months of record break-
ing sales during the dullest season of the ycar,
I received a wire from the chief asking me to
return to the home office. We had quite a long
talk in which I explained how I was able to
break sales records—and I was appointed Sales
Manager at almost twice my former salary.
I know that there was nothing in me that had
changed except that I had acquited the ability
to talk where formerly I simply used “words
without reason.” I can never thank Jordan
enough for telling me about Dr. Law’s Course
in Business Talking and Public Speaking. Jor-
dan and I are both spending all our spare time
making public speeches on war subjects, and
Jordan is being talked about now as Mayor of
our little town.

So confident is the Independent Corporation,
publishers of “Mastery of Speech,” Dr. Law’s
Course in Business Talking and Public Speak-
ing, that once you have an opportunity to see
in your own home how you can, in one hour,
learn the secret of speaking and how you can
apply the principles of effective speech under
all conditions, that they are willing to send
you the Course on free examination.

Don't send any money. Merely mail the
coupon or write a letter and the complete
Course will be sent, all charges prepaid, at
once. If vou are not entirely satisfied send it
back any time within five days after you re-
ceive it and you will owe nothing.

On the other hand, if you are as pleased as
are the thousands of other men and women
who have used the Course, send only S5 in
full payment. You take no risk and you have
evervthing to gain, so mail the couonn now
before this remarkable offer is withdrawn,

FREE EXAMINATION COUPON
Independent Corporation
Publishers of The Independent Weekly
Dept. L-1105 119 West 40th Street, New York

Please send me Dr. Frederick Ilouk Law’s “‘Mas-
tery of Specch.”” a Course In Rusiness Talking and
Public Speaking In eigh! lessons. | will elther re-
mail the Course to yot wlthin five days after its
receipt, or send you $3.

You benefit by mentioning the “'Electvical Experimerter” uhen swriting to advertisers.
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The Burgess BLUE Book

for all Practical Men and Electrical Students

(See review of this book by Editor in December issue of your Electrical Experimenter page 568)

| have prepared a pocket-size note book especially for the
practical man and those who are taking up the study of elec-
tricity. It contains drawings and diagrams of electrical ma-
chinery and connections, over two hundred formulas for
calculations, and problems worked out showing how the
formulas are used. This data is taken from my personal note
book, which was made while on different kinds of work, and
I am sure it will be found of value to anyone engaged in the

electrical business.

The drawings of connections for electrical apparatus
include Motor Starters and Starting Boxes, Overload
a“d Undcr]oad Release Boxes’ Revefsib]e Types. Eleva'
tor Controllers, Tank Controllers, Starters for Printing
Press Motors, Automatic Controllers, Variable Field
Type, Controllers for Mine Locomotives, Street Car
Controllers, Connections for Reversing Switches, Motor
and Dynamo Rules and Rules for Speed Regulation.
Also, Connections for Induction Motors and Starters,
Delta and Star Connections and Connections for Auto
Transformers, and Transformers for Lighting and Power
Purposes. The drawings also show all kinds of light-
ing circuits, including special controls where Three and
Four Way Switches are used.

The work on Calculations consists of Simple Electri-
cal Mathematics, Electrical Units, Electrical Connec-

tions, Calculating Unknown Resistances, Caleulation of
Current in Branches of Parallel Circuits, How to Figure
Weight of Wire, Wire Gauge Rules, Ohm’s Law, Watt's
Law, [nformation regarding Wire used for Electrical
Purposes, Wire Calculations, Wiring Calculations, lllu-
mination Calculations, Shunt Instruments and How to
Calculate Resistance of Shunts, Power Calculations,
Efficiency Calculations, Measuring Unknown Resis-
tances, Dynamo and Dynamo Troubles, Motors and
Motor Troubles, and Calculating Size of Pulleys.

Also Alternating Current Calculations in finding Im-
pedance, Reactance, Inductance, Frequency, Alterna-
tions, Speed of Alternators and Motors, Number of
Poles in Alternators or Motors, Conductance, Suscep-
tance, Admittance, Angle of Lag and Power Factor, and
formulas for use with Line Transformers.

WHAT PRACTICAL MEN SAY ABOUT THE “BURGESS BLUE BOOK”

Received your “Blue Book™ and must sav it is the best book

1 ever saw. | showed it to a friend of mine and he refused to

give it back to me but he paid me a dollar and told me to get

another, Rather than be without this book | am sending Money

Otder for three of them so | can show them to two more af my

friends and have ore left for myself, Wishing you would mail
them at once, | am Yours verv truly,

JOSEPH BRAITH, Electrician,
Madison, Wisconsin.

Your “Blue Book™ received and it is just the hook | have
been looking for, Please mail me three more by return mail for
which 1 am enclosing Moncy Order. Respectfully,

V. E. JOHNSON, Western Union Te!l. Co.,
Marion, Ohio.

Have received the copy of the "Burgess Blue Book” and am
very well pleased with the easily found formulas and data con-
tained in it. [ am enclosing Money Order for four additional
capies. Very truly yours,

THURE C. ANDERSON,

Ridgeway, Penn.

Dear Sir:—There can be no possible question as to the ser-
vice you are rendering Electrical Workers. o date | have
received 78 Burgess Blue Books and hope my friends will dup-

licate their order to you. Go ahead with this good work,

Yours truly,
EDW. C. RAY,
Brooklyn, New York.

1 am enclosing three dollars for which please send me three
copies of the "Burgess Blue Book™. ] showed the copy | got
last weel: to some friends and three of them asked me to get
them one. Very truly yours,

CHAS. H. DAVIS,
Los Angeles, Cal

1 received your "Blue Book™ and after | looked over it | see
that it is a very useful book. After 1 showed it to some fellows
they wanted a copy also and | am enclosing Money Order for
which please send me three at once. Yours very truly,

R. 5. SWANSON,
St. Paul, Minn,

) received the three books | sent for and the next day ] sold
them. The fellows think they are well worth the price. Please
send me three more for which 1 am enclosing Money Order.

Yours very truly,
R, §. SWANSON,
St. Paul, Minn.

NOTICE

To help get the “‘Burgess Blue Book' to the men who need it the most, we have established a resale
discount to which those who have purchased a book from us are entitled. In this way the “Blue
Book' is sold by those who know its value and we feel that this arrangement is much more satisfac-
tory to the purchaser, than if he bought it through the regular book-selling channels. The book
practically sells on sight, as a man engaged in practical work realizes when he sees it, it contains infor-
mation which is extremely useful and which is difficult to obtain.

The Burgess BLUE BOOK Will Be Shipped, Postpaid, on Receipt of $1.00

Send dollar bill, money order or check.

I guaran‘ee satisfaction or unll

return your moneyif you decide not to keep the book after using it for five days

URGESS ENGINEERING CO., gt Buncess, convting Engiee

Chicago, Illinois

May, 1919

You benefit by mentioning the “Electricai Experimenter” when wriling to aduvertisess,
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Some of the
famous users

U. S. Steel Corporation

Pennsylvania Railroad

Nat'l City Bank of New York

Morris & Company

Encyclopedia Britannica

Boston Elevated Railways

Otis Elevator Co.

Corn Products Refining Company
Columbia Graphophone Co.
N. Y. Edison Co.
Hart, Schaffner & Marx
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The Famous Oliver

For Free Trial—Then Save $43

This is the identical $100 Oliver,
Modcl 9, our latest and best. We
continue to sell it under the plan
we adopted during the war.

We learncd cconomies then in
sclling which cnable us to save the
%43 it formerly cost us to sell you
an Oliver.

We learned that it was unneces-
sary lo have great numbers of
traveling salesmen and numerous,
expensive branch houses through-
out the country. We were also
able to discontinue many other
superfluous, costly sales methods.
You benefit by these savings.

Only our sales plan has changed.
Not the Oliver. Our new plan is
to ship direct from the factory to
vou, depending upon the Oliver to
be its own salesman.

You may order direct from this
advertisement, without sending a
penny. The coupon brings an
Oliver for frce (trial.

When the Oliver comes to you,
let it prove its superiority and
saving. VYou be the judge, with no
cager salesman present to influcnce
you.

If vou do not agree that it is
the finest typewriter built, regard-
less of price, simply return it, ex-
press collect. Even the outgoing
transportation charges will then be
refunded.

The Oliver for $57 makes a $100
price appear extravagant.
Remember this is not a

you mercly pay $3 per month un-
til the $57 is pard. This is less than
10¢ per day. .

This Oliver is being bought by
the thousands. Our plan, con-
ccived when this country cntered
the war, has met a tremendous
welcome. We have repeatedly in-
crcased our production facilities.
Note at the left a few of the great
concerns using the Oliver. And re-
member that it is being bought by
thousands of individuals. It has
becn aptly called the people’s type-
writer.

In every particular, this splendid
Otiver is tbe fincst that 24 years of
expericnce can produce. A better type-
writer is impossible. It has all the
latest moprovements. It is noted for
its handsame appearance, richly cnam.
eled olive green and polished nickel;
its durability and workmanship. Do
you know of any typewriter which
comhines so many advantages, yet
offcred at such a low price and casy
terms?

This Oliver has a standard key.
board. So anyonc may turn to it
without tbe slightest hesitancy. It is
spgcd{ and has an uwntiring action—
with lightest touch,

Don’t huy—don’t rent—until you
have investigated this fine economical
Oliver. Note that the coupon below
bnn}s cither an Oliver for Frec Trial,
or further information.

Canadian Price, $72

The Oliver Typewriter Co.

675 Oliver Typewriter Bidg.

Chicago, Illinois

second-band or rebuilt § T = i e e = — i o =
machine. If any type- THE OLIVER TYPEWIRITER COMPANY

writer 35 worth $100, it 675 Ofiver Typewriter Butlding, Chicago, til.

- : . c SIUPp me a new Oliver Nlno fer five days free lnspee-
o, brandincw Qliver, L S G TR ST A 4B e

urthermore,

easy to buy The Oliver

as it is to try it. If, .
after trying it five days

you decide to kecp it,

Diamond Match Co.

s
'
)
)
’
5 . ,
Baldwin Locomotive Works :
s er month. The title to remain In you until fully pald for
My shipping point #s.........iiiiie e e s
" This (does not place na under any obligation to buy. i1 1
) ehousu o return the Ollver, | wlil ship It hack at Your
1 orxtwhae at the end of 5 days.
! Du not send a_machine until | order it. Mail me your
| book—'"The HIgh Cost of Typewriters—Thie Reason
1 and the Remedy,” ¥our de Juxe catalow and further
! forination.
'

Name ..o

American Bridge Co.

Over 700,000 Sold

(4.02)

Save §43 by using
this coupon

Street Adrdrcas

ity tate

Qccubation or Rusiness.

You benchit by mentioning the “Elcctrical Experimenter” ivheu wrifing to adicrivsers.
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New York Electrical School
29 W. 17th St.,, New York, N. Y.

Please send FREE and without obligation to
me your 64-pagze book.

...... = (NAME)

(ADDRESS)

l---“

Master Electricity By
Actual Practice

The only way you can become an expert is by doing the
very work under competent instructors, which you will be
called upon to do later on. In other words, learn by doing.
That is the method of the New York Electrical School.

Five minutes of actual practice properly directed is worth
more to a man than years and years of book study. Indeed,
Actual Practice is the only training of value, and graduates
of New York Electrical School have proved themselves to
be the only men that are fully qualified to satisfy EVERY
demand of the Electrical Profession.

The Only Institution of the Kind
in America

At this “Learn by Doing” School a man acquires the art
of Electrical Drafting; the best business method and ex-
perience in Electrical Contracting, together with the skill
to install, operate and maintain all systems for producing,
transmitting and using electricity. A school for Old and
Young. Individual instruction.

Over 5,500 Graduates are Successful Men
in the Electrical World

No previous knowledge of electricity, mechanics or mathematics is
necessary to take this electrical course. You can begin the course now
and by steady application prepare yourself in a short time. You will
be taught by practical electrical experts with actual apparatus, under
actual conditions. ]

Let us explain this course to you in person. If vou can’t
call, send now for 64-page book—it’'s FREE to you

New York

Electrical School
29 West 17th Street, New York
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Future Rapid Transit

ECOPLE who have traveled abroad
will remember having seen the re-
markable suspended aérial railway of
Elberfeld (Germany), the cars hav-
ing wheels on the roof instead of
underneath, and but onc raii being used.
This form of construction gives, arnong
other considcrations, much greater flexibil-
ity to the speeding cars or trains, as for
example when they wish to turn sharp
curves at comparatively high speed. Pos-
sibly many will remember having seen this

= ! AN T
s aumo“'{‘n""" Sou

]
1 e LS 1OTCR ConTROL
I h‘\_*nasom.uu “OTOR LIPS

~
—

interesting suspended railway in the motion
picture travelogues given by Burton Holmes.
It has always seemed to us, however, that
these cars have a little too much freedom
of movement to make the ride as com-
fortable as it might be to the passengers,
owing to the constant swinging or side-
wise rolling motion produced by this cradle
suspension arrangemcen!, Apparently there
are other people who have entertained sim-
ilar ideas, for in the accompanying illustra-
tion there is shown a new devciopment of a

RE AR PROPELLER

““0;‘%
. R PROPELLER
4 5?::0":55
£ FROPEL
CAR

: E’Fr*\ AW im s e
y s daisBuesl sfil.\.lri.

3 ar
‘ VA }%t;;n;uﬁ i

The Aérlal Monoftier of Tomorrow—Eaquipt with Wings,
The Cars Are Propetled by Motor-Driven Propellers,

rail.
Speeds of 200 to 300 Miles Per Hour.

(13 ]
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monorail car, which might be termed an
“Aérial Monoflicr,” and which has been re-
cently invented and patented by the cele-
brated French cngincer, M. Francis Laur
of Paris. As M. Laur points out in his
description of the invention, his scheme re-
lates to an improvement in a vehicle for
use in high speed locomotion in connection
with a monorail or single track. A very
novel idea of the project is a passenger-
carrying vehicle somewhat in the form of
(Continued on page 66)

PHOTED W NGS FOR SUFPORT S
SAJOR MRAT OF TOTAL WEIGH
_AVMEN 1N FLIORT

SHCW MG HCW CAR
TudNS O: CURVES

Copyright, 1819, by E. P. Co.

Like an Airplane, it WIill Skim Along Thru the Alr, Guided by the Mono.
Which Derive Their Power from Third Rails, as the Car Glides Along at
When In Motion the Entire Weight Is Practicaily Carried by the Wings, the Same as in an
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Will Man Freeze the Earth

6 O RENT: Ten-room suburban
home. Three baths. Sun, sleeping
and breakfast porches. Radium
heating system (20 pounds) . . .’
To find this advertisement, look in

the classified columns of any metropolitan
newspaper five or six centuries hence. Our
greatfreat-grandchiIdren fifteen times re-
moved will be worrying about paying the
rent on some such dwelling. FHave yon
paid your “Radium Rent" will be a common
slogan then.

Radium power, light and heat for apart-
ment and home will seem as much of a
commonplace to them as soft coal furnaces
scem to us. ln tomes of ancient history they
will read stories of how their ancestors
struggled thru the smoky winter of 1918,
and they will marvel at our lack of under-

standing. Soft coal then will have a place”

only in museums.

Twenty pounds of radium gives off an
amount of heat in six months equivalent to
that secured by burning four and one-half
tons of the best Pocahontas or anthracite
coal. The ten-room house mentioned above
would be adequately heated, however, on
twenty pounds, because a radinm heating
plant would be ane hundred per cent eff-
cicnt. Even with hot water and hard coal
from eighty to ninety per cent of the heat
our plants gencrate goes up the chimney.
A radium system would have no chimney.
Every single heat unit would be conserved
for the interior of the house and distributed
Ly any ordinary medium, such as register,
radiator or the like.

In addition to this, the radium svstemn
would have the splendid recommenda inn

- 4

{ v~
& 7o J.ENO CHIMNEY |
Op 9

Radlum Power, Light and Heat for Apartment and Dwelling
Will Seem as Much of a Commonplace to Those of Future

Generations as Soft Coal
of Ancient History They Will

They W

at Present,
Glving Qut,

Death.

that there would be no flues, traps or pipes
to be cleaned, and no ashes would accumu-
late to make the householder angry on Sat-

*This is not strictl{

will give out in a relatively short time.

Furnaces Seem to Us,
Read Stories of How Their
Ancestors Struggled Thru the Smoky Winter of 1918, and
ill Marvel at Our Lack of Understanding.
cause of the Wonderful Power of ‘*‘Radium” to Give Off En-
ergy—Convertible Into Heat, Light, and Power, for a Practi-
cally indefinite Period. At Any Rate for Thousands of Years.
S0 the Principal Problem We Have to Solve is-—~MHow to Find
a Far Cheaper Way to Remove the Radium Than We Have
And Why Should we Do This?
Brondsdon Points Out, the Coal Supply of the World Is Fast
. On the Other Hand, Man Must Not Remove Too
Much Radium from the Earth or the Earth May Freeze to

to Death?

By E. T. BRONDSDON

Then there would be the
greatest point of all. Once installed, this
radinm system aetver twould have 1o be
replaced! \When one lLouse began to dis-
integrate from old age, the mysterious
metal could be taken out and instatled in
the system of a new house, and so on for-
ever, unless some careless janitor took it
out to clean and left it in the subway
Coal men and ash carters would pass into
that same mercitul oblivion which shelters
stage-coach bandits and Indians on the war-
path,

The reason why such a radium system
would never have to be replaced 1s that
radinm is the one and only close approach
to perpetual motion to be found on our
globe. Look at a piece of radium one-
thousandth the size of a pin point thru a
spinthariscope. This is an instrument con-
sisting of a high-magnifying lens and an
aluminum disc covered with zinc sulfid.
When viewed in this manner miilions of
tiny arrows of fire are seen to be flying
from the radium and impinging on the zinc
sulfid with an explosion like that of a fire
ball from a Roman candle,

Tho each of the exploding projectiles of
helivom—radium somehow transforms itself
into active atoms of this other element—
looks nearly as large as the original divot
of radium, you may glue your eye to the
spinthariscope for hours—centuries, if you
live that long—and yon never will sec any
diminution in the discharge or in the size of
the radium piece.* Scientists who have
given the matier intensive study over long
months and years say that they sunspect
radium of lostig an infinitesimal part of its

urday afternoon.

SOLID ZONE, BOMILES
INDEPTH, CONTAIRING
SLIGHT AMOUNT

et |
OF RADYUM

A

in Tomes

All Be-

Because, as Mr.

actual weight in the course of a few eons,
but that human beings are going to have
trouble gathering accurate data on the sub-

HIGHLY HEATED, ALTHO |

ject unless a dynasty of scientific Methuse-
lahs is established.

The one big obvious objection at present
to the use of radium for heating plants lies
in the scarcity and tremendous cost of the
metal. One ounce only would cost, at the
present market price, approximately $40,000.
The twenty pounds necessary for heating
the ten-room house mentioned would retail
at $12.800,000, were such a quantity pro-
curable. Figuring interest at six per cent,
the cust of that radium heating system for
a vear—excluding the original investment,
which would not appreciably deteriorate—
would be in the neighborhood of $768,000,
or about 4,000 times the cost of coal heat-
ing today.

The only logical reason in the world for
even allowing imagination to roam on this
subject lies in the terrible and uedispuied
fact that fonrehiers we are goieg o hoir
fi get Teat i siv are o fied

So mueh space has been given in the fast
decade 5o learned dizsertapons an our
rapidly decremsing supplies of coal and
petrotewun that it is useless to dwell on this,
Sufhice &t to fav thal the lasg feports of
competent authoritics state baldly thar we
will syrely Be ouwt ol both forerer 2t the
conchusiost of the preses century, provided
our present rale of consaompiton 15 peither
raised ar hivvered, Sinee we Bave na assur-
ance thar vhe rate of inerease of COnSIHNm-
tion will ot keep o, we may het sately
that the year 1975 will see coal and of o
scarce that only millonaires can aford
them ("ol then amay be §300 8 van, and
crude ot 525 a gallon. Alas  for the
Hivvers”' Imagime Mr. Autoist of that day

Copyaigi, 181E, by B T'. Ca.

" going into the garage and asking for a new

“can” of Radium for his “Radiobile.” It
can happen. (Continued on page 59)

the case, for the zinc sulfid spinthariscope we have to-day, for while the radium will Jast for thousands of years, the zinc sulfid
However, there are undoubtedly other substances which would last much longer than zinc sulfid

Another

variable factar, variable in the sense that we have not lived long enough with radium yet to tell exactly how long it will last before losing its power,

is the total life of this marvelous substance.

. 1S Scientists tetl us that in 1.800 years radium loses one-half of
half of the remainder will have disintegrated, etc., etc.

www americanradiohistorv. com

its activity. In another 1, years one-

So that on this assumption the radium will have totally disintegrated in 22000 years.—Edilor.
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How the French Located
Submarines

NE by one the multitndinons «ci-
citific seerets of the great \Workld
War arce funling their way to the
public press, so that the student
of scietice miay at last have his ap-
petite appeased i his quest of duseriptive

depemding  upon  the operanng  conditions
aml the size of the submarme,

The Walser Gear, whose construction has
been kept seeret chiring the war, i4 a dirce-
tional apparatus for detecting and recordmg
sounds heard thru water and thus loeaung

nlzed as the most improved wpe and o
practicalle.

The sounds are reecived thry a nuinber
of vibrating  diaframs  fitted 1nto holes
percett in a Loss, or “Lhister” of ~heet
steel, which replaces a correspunding sve-

The Walser Gear—a Type of Hydrophone Used for Submarine . Listening.

The Walser Gear, Whose Construction Had Been Kept

o

Photas International Fitm Sertice

Secret During the War, Is a Directional Apparatus for Detecting and Recording Sounds Thru Water and Thus Locating the Presence

or Approach of Enemdy Ships.

as the Most Improve

Ships On or Under the Surface of the Sea.

This Apparatus
Type and Most Practicable,

is the

Invention of Lieut. Georges Walser. of the French
The Sounds are Recelved Thru a Number of Vibrating Plates
Holes Plerced in a Boss, or ‘“Blister” of Sheet Ilron, Which Replaces a Corresponding Section 0f a Ship’s Hull.
Sound Proof Cabin Stretching Across the Whole Width of the Ship, and Wears a Listening-helmet, Attached to Two Trumpets.
These Trumpels the Sounds are Focused By the Vibrating Plates Attached to the *Blister.”
An Observer Using the Walser Gear in a Special

Navy, and is Recognized
Fitted Into
The Observer Works in a
Into
Left:—Detecting the Presence of Enemy

Cabin Fitted Up as a Lislening Post.

RIght:—On the Hull of the “Henrlette 1i'". a French Warship Which is Using the Apparatus. Showing the Exterior of the Sound—Collect-

ing Boss Or “Blister”.

matter on some of the master problemns
which have been worked out and solved
by engineers and scientific workers con-
nected with army and navy developments.
Probably no one problem in the whole war
drew more attention from laymen and

scientists alike than did the one of

the presence or approach of enemy ships.
Many different devices for "listening” for
enciny ships have been disclosed. but this
apparatus, the invenuon of Lieut. Georges
Walser, of the French Navy, is recog-

tion of a ship’s hull. The ohserver works

in a sound-proof cabin stretching across the

whole width of the ship, and wears a listen-

ing helinet attached to two trumpets. Into

these trumpets the sounds are focust by
the vibrating diaframs attached to the
the "blister.”

accurately discovering and loeating the
whereabouts of the Kaiser's U-Boats.
The United Siates Naval Advisory
Board received thousands upon thou-
sands of suggestions, all teiling how
very simple it was to ferret oumt and
locale the position of an encmy sub-
marine, just by placing a microphone
or set of microphones in the hull of a
vessel and connecting these up with a
set of telephone receivers, so that the
sound produced by the submarine pro-
peller and motor wonld be picked up
by the microphones and thus heard in
the receivers. Various inethods were
described for taking certain definite
and very precise measunrements along
these lines, so as to work ont mathe-
matically or otherwise the position of
the lurking sub-sea fichter. Consider-
able success was obtained with similar
arrangements by the navies of the dif-
ferent countries participating in the
World War, but the Walser gcar—a
special type of hydrophone used par-
ticularly for listening to suhmarines
under water was developed and success-

o ear prece

= # Holes
ACousiic fens.

Sensitive pdreInG

Some oi the disadvantages of the
ordinary listening microphone arrange-
ment for the detection of submarines
are the following: Invariably the ves-
sel on which they are mounted has to
be stopt momeniarily while a listening
test is being made, in order that the
ship’s engines shalt not drown out the
sonnds which the listening operator is
endeavoring 10 pick up from the sea.
It 15 interesting to menation in this con-
nection, that some of the American
listening devices of this type were so
remarkably sensitive that even a small
dynamotor used on the regular wire-
less apparatus on the vessel had 10 be
ineunted on springs, so that the ex-
tremely slight mechanical vibration set
up by it wonld not interfere with the
sounds picked up from the water on the
submerged microphones fastened to the
hull of the hoat. Another fauh found
with the ordinary “hydrophone” is that
the different sounds received simulta-
neously could not be distinguished very
readity from one another, and even if
w1 but one sound was picked up, the di-

fully nsed by the French Navy and
other allied vesscls for accurately lo-
caling enemy subinarines at distances
of one mile to three miles or more,

Dlagram of One
Out

‘'Lens™

of the Walser Submarine
Detector and Locater, Showing the Carefully Worked
Balancing Scheme for Supporting the Movable
Sound Trumpet Over the Various Sound Focal Points.

rection from which the sound ema-

nated was not very perfectly indicated.

Practically speaking then, one of the
(Continued on page 82)
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The Accompanyling Sectlonal View Shows Vividly Hew the New Vehicular Tunnel Under the Hudson River at New York City WIIl Look
When Finlshed. There Seems to be No Question at Present as to the Possibility of Bullding This Tunnel, and the Only Remaining Details
Are Engineering Conslderations Such as Ventllation, Etc., Which Are Being Rapidly Solved by Some of the Crack Engineers of America,
Including No Less a Personage Than General George W. Goethals, Bulider of the Panama Canal, and Now Holding the Poslitlon of Con-
sulting Engineer to the Interstate Bridge and Tunnel Commissions of New York and of New Jersey. Several Other Proposals Have Been
Brought Forward for the Bullding of This Tunnel Under the Hudson River, But the Gaethals Plan Seems to be the Most Feasible, and the
One Most LIkely to be Adopted. The Length of This Vehlcular Tunnel WIll be About 9,400 Feet from Portal to Portal, with a Distance of
5,500 Feet, or More Than a Mile Separating the Bulkhead Lines, If These Are Placed Back of the Shore Line. In View of the Fact that
the Ventilatlon Problem Is at Present One of the Most Important, and the One Responsible for the Most Discusslon Among Tunnel Experts,
We Have Several Suggestions In the Present Article and lllustrations Which Might, if Adopted, Help to Bring About the Early Adoption

HE bridging of the Hudson River,

commonly known as the North River

in New York City, is an engineering

problem that has been before the

people of the states of New York and
New Jersey for probably more than thirty
years. A bridge across this great water
highway would no doubt have been con-
structed many years ago, if it had been
found possible to raise sufficient funds to
render this dream a living reality. Engi-
neering experts have recently bestirred
themselves with the thought of crossing the
Hudson either by bridge or else by means
of a tunnel, particularly a vehicular tunnel
suitable for horse-drawn, electric and gaso-
line propelled vehicles. The bridge ques-
tion seems to have been discarded prac-
tically altogether now, owing to its tremen-
dous initial cost, which would be about
$72,000,000 at least, compared to the initial
cost of $12,000.000 for constructing a large
tunnel under the Hudson on the newly re-
vised plan proposed by General George \V.
Goethals, the well-known American engi-
neer and builder of the Panama Canal.
General Goethals has been appointed con-
sulting engineer to the Interstate Bridge
and Tunnel Commissions of New York and
of New Jersey. There are many reasons
why New York should have means of com-
munication such as this, as its sister state
supplies, either directly or indirectly, a very
large portion of the food and other com-
modities for greater New York's population
of 7,000,000, which is brought to the piers
on the west side of the Hudson by numer-
ous railroads. Right here there is a con-
stant and prohibitive wastage of perishable
food products, owing to the highly con-
gested and inadequate terminal facilities af-
torded for their movement.

At the present timec there is more or
less agitation in the legislatures of both
states between those friendly and unfriendly
to the Hudson River project. So far the
one great problem, according to some of the
testimony being given, and which has
seemed almost insurmountable, is the proper
ventilation of this tube, especially where
gasoline driven vehicles are to be permitted
to exhaust devitiating gases into the air of
the tunnel. But according to a very able
engineering report on this project. given in
the Journal of the Franklin Institute and
prepared by Martin Schreiber, Chief Engi-

Hudson River

By H. WINFIELD

Associate Member American

neer of the Public Service Railway Com-
pany of New Jersey, the ventilating prob-
lem of such a tunnel as proposed by Gen-
eral Goethals and other engineers can be
rcadily taken care of, as actual laboratory
tests have proven, and which have provided
a satisfactory basis for calculating the re-
sults of such a long tunnel as that under the
Hudson. Also to back up the argument
for building the tunnel, there is precedence
afforded by the fact that London, England,
has built two vehicular tunnels under the
Thames River, one 6,200 feet Jong, and the
other 6,883 feet long.

The editors make several new tunnel
suggestions, which are shown in the illus-
tration accompanying this article, whereby
the gigantic ventilating problem could be
overcome to a large extent by controlling
the kinds of traftic that should be allowed to
pass thru the tube. First, the writer would
suggest that the engineers contemplating the
building of this tunnel consider a cable-way,
one of which would be provided on each
roadway, east and west, for the purpose of
hauling gasoline operated vehicles thru the
tunnel, without their engines being operated,
thus doing away with the production of the
objectionable carbon monoxid and other
polsonous gases emanating from their ex-
haust. It would not be an impossible, or
even impracticable matter, if such an elec-
tric motor-operated cable-way, similar to
the old cable-car systems, were used to haul
the gasoline vehicles thru the tunnel to Jer-
sey or to New York. It could be arranged
to have the owners purchase a standard
cable grip, which could be fitted on to any
gasoline vehicle at nominal cost.

Another proposal, made by Mr. H. Gerns-
back, is onc emploving a wmioving roaduay
of sufficient width to accommodate gasoline
auto trucks, the roadway being operated by
electric motors spaced at suitable intervals
along its length.

Another proposal suggested by the writer
would be to utilize a trolley wire over the

one line of traffic apportioned to gasoline
vehicles on each roadway, and having the
owners of these vehicles equip them with a
trolley pole, but by the time the owners had
installed an electric motor under the gaso-
line vehicles for use with it, it would prcb-
ably be just as well for the tunnel operating
engineers to ask the owners of such vehicles
to invest in electric trucks for that par-
ticular traffic intended to go via the tunnel.

All of the tunnel proposals now under
consideration agree on the location, which
extends from Twelfth Street, Jersey City,
to Canal Street, New York. The termini
of the tunnel at both ends are located in the
center of the trucking and freight dis-
tricts. The New Jersey terminus is also
happily located adjacent to the great freight
vards of the principal railroads, and close to
the main ferry lines, thus providing every
chance for close co-operation. Besides, the
great Lincoln and other much used vehic-
ular highways lead to the location proposed
for the Jersey City terminus.

The Hudson tubes as well as the Penn-
sylvania tunnels under the Hudson River,
which are used for railway traffic exclusive-
ly, were driven by the well-known shield
method. General Goethals, in his proposal
for the new Hudson vchicular tunnel, has
advocated the shield-driven double-deck
single tube, as shown in the accompanying
illustration. This tube is to have an internal
diameter of 36 feet, with two 18-foot road-
ways, one super-imposed above the other,
and a concrete floor between them. This
proposal for the tunnel would permit of
four lines of vehicles, two on each roadway,
two of the faster moving type such as
pleasure automobiles on the upper floor,
and two of the slower moving vehicles, such
as auto-trucks, on the lower floor.

Most of these under-river tubes have been
constructed with cast-iron blocks built of
segmental form, which were bolted together
after being put in place, and which thus
tended to resist any external hydrostatic
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of the Tunnel ProJect. Among These Features Are the Followlng:—First, That a Ventllator Shaft be Placed a Comparatively Short Ways
Out In the River at Elther Approach, $So as to SImplify the Ventllating Probiem by Reducing the Length Between the Bulkheads. Second
That Gasollne Vehlcles be *Hauled"” Thru the Tunnels So as to Eliminate the Foullng of the Alr by Obnoxious Exhaust Gases, Parth:ularl);
Carbon Monoxld, by Means of a Moving Platform. Third, Haul Gasoline Vehicles Thru the Tunnel by a Cableway Simliar to the Well-Known
Cable Car System. Fourth, Cause the Gasollne Vehicles to be Fltted with a Troliey Pole and Electric Motor for the Purpose of passing
Thru the Tunnel Without Dlscharging Obnoxlous Gases. The Goethals Proposal Calls for a Concrete Block Tunnel, 42 Feet In Outside
Dlameter, with Two Road Levels, as Here Shown. One Roadway WIli be for East-Bound Tratfic, and the Other for West.-Bound Tratfic.
Actual Laboratory Tests On a Short Length of Tunnel Have Shown That 750 H.P. Would be Required to Operate the Fresh Ale and Ex-
haust Fans, with a Maximum Capacity of 360,000 Cubic Feet of Fresh Alr Per Minute.

pressure with great power, much in the
same way that the stones of an archway
tend to support the arch. The outside of
these segmental steel tubes is covered over
with a fairly thick coating of concrete.
Here is where the Goethals proposal differs
radically from former practise, and there
is considerable discussion now taking place
as to the feasibility and practicability of
his proposcd design, which is as follows:

General Goethals’ proposition is that the
tunnel be constructed of O'Rourke concrete
blocks in segmental form. Outside of this
tube a gravel packing is to be placed. Some
experts secm to doubt whether such a tube
would be thoroly water-proof, and also
what would happen in case of an earth-
quake or other severe concussion, as when
a powder boat or supply of explosives
might happen to blow up in the harbor, as
has occurred several times during the war,
wlien the concrete tube might crack with an
appalling loss of life.

etailed plans have been drawn up by

the New York State Brigge and Tunnel
Commission, under the direction of Major
General George V. Gocthals and lohn F.
O'Rourke, which provide for the driving of
the tunnel by the use of a shield forty-two
feet in diamcter—the method most usual
when dealing with soft material. The ma-
terial under the Hudson River is a soft
silt and sand overlaid by still softer ma-
terial of sewage origin, which is almost
fluid. These conditions are complicated by
the presence of ledge rock which is occa-
sionally encountered. In a shield having a
diameter of twenty-five feet, there is a
difference in pressure between the top and
bottom of ten pounds per square foot. This
makes it difficult to guard against blow-outs
and other accidents caused by the difference
in pressure at the top and bottom of the
shicld, tunnel experts consulted by the state
commissions have pointed out.

The diameter of the shicld used in driv-
ing the Hudson tunnel was 17 {eet; that of

Vehicular Tunnel

SECOR

Institute Electrical Engineers

the Pennsylvania tunnel shields 23 feet 6
inches. The latter were the largest ever
used under either the Hudson or the East
rivers. The Rotherhithe tunnel, under the
Thames River in England, was driven with
a shield 30 fect in diameter thru clay mixt
with shclls, pebbles, loam, a much firmer
material than that under the Hudson.

Of course, the traffic would have to be
handled so that approximately half of the
vehicles would move eastivard and the
other half iwesticard. Once the tunnel is
bui.t, however, this becomes a problem for
the traffic engineers of that year to solve.
According to the Goethals plan, the fresh
air duct is at the top of the tunnel, and
fresh air is constantly pumped along this
duct by means of powerful electrically-
driven blowers and fans, while the foul air,
including exhaust from the gasoline ve-
hicles, is drawn out thru ducts at the bot-
1om of the roadway. Besides, therc are ad-
ditional ventilating and foul air ducts at
cither side of the tunnel, walled off from
the roadways.

To find out exactly what would happen in
a section of such a tunnel with a number
of gasolive vehicles operating their engines
therein. a test building, corresponding in
cross-section to the proposed tunnels and
measuring 125 feet in length, was con-
structed at Newark, N, J. Eight automo-
biles were operated in this building, which
could bec shut off air-tight and fresh air
pumped in at the top and the exhaust
pumped out at the bottom, or vice versa. A
number of elaborate tests of wvarious kinds
were carefully made by experts, including
Professor Gellert Alleman, of Swarthmore,
Pa., and Dr. H. Jermain Creighton. of
Swarthmore College, From a very elabo-
rate and convincing analysis on the various
gases present in the tube after the automo-
biles had been operated for a period of
forty minutes, Prof. Alleman reported that
when all doors were closed and the ven-
tjlators opened, after the engines of eight

cars had been running light for forty min-
utes, the condition of thc atmosphere was
almost normal, so far as physiological
action was concerned, and the amount of
carbon monoxide content not dangerous
This calculation was further supported by
the fact that eighteen persons who re-
mained in the tunnel during the test for a
continuous period of forty minutes expe-
rienced no unpleasant sensations from
breathing the air. The contaminated air in
this particular test showed .075 per cent.
carbon momnoxid, and 6 per cent. car-
bon dioxid, which proved that the per
cent. of carbon monoxid was so small as
to be negligible. \With the data thus ob-
taincd, it was calculated that air supply
fans with a maximum capacity of 360.000
cubic feet of fresh air per minute, and ex-
haust fans having 20 per cent. more ca-
pacity. would be required to ventilate the
tunnel. The total amount of horse-power
computed for operating these fans was 730
H.P. The length of the proposed tunnel
under the Hudson, from portal to portal,
would be approximately 9,400 feet, with a
distance of about one mile, or somewhat
over 5,000 fect between the bulkhead lines.

As aforcmentioned, London has built two
vehicular tunnels under the Thames. one
6.200 ieet long, the other 6883 feet. Public
mterest in tunnels for New York was
aroused about thirty years ago by Austin
Corhin, who proposed tubes under both the
Hudson and East Rivers. Scientists charted
the bottoms of the two rivers and reported
that tunnc! construction was fcasihle, Per-
haps it might have been undertaken at that
time but for Mr. Corbin's death. Twenty
vears later William G. McAdoo undertook
this work. Prcsident Cassatt, of the Penn-
sylvania, persuaded his dicectors to author-
ize the construction of tubes under the Hud-
son, also under Manhattan Island, extend-
ing under the East River to Long Island.

The total underwater section of the tube
will be about 13/5 miles, and it is conser-
vatively estimated that it will have a daily
capacity of approximately 100,000 vehicles.
Statistics compiled from data of 1917 show
that during that year 4,800 wvehicles crost
over the five ferry lines between New York
and New Jersey in the vicinity of the pro-
posed tunnel every day. The material thru
which the trench must be dug is soft silt
and mud.
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H'hen the writer first conceived the idea of the
thowght recorder, he osked three prominent scien-
tists rvegarding their views on recording thonghts
electricolly. The letters are reproduced herevith
excerpted. It will be noted that Nikola Tesla dis-
ogrees with the writer as to thought transmission
ot all, but his letrer ncvertheless will give con-
siderable food for thought to many readers.

Dy, Lee de Forest, inmuventor of the oudion, is
not too sure about thought trawswmission.

Dr. Greenleaf M'hitticr Pickard, the inventor of
the silicon and pericon detector, as well as many
other wireless specialtics, has several intcresting
tdeas, and his letier will certainly prove o reve-
lotion, porticularly to thosc interested in rodio.

N studying the evolution of the human
specie we must go back to the time
when man proper, as we know him,
had not as yvet arrived on this planet.
Our great biologists have irrefutable

evidence that everything in Nature works
on a slow, laborious plan, one specie being
developed slowly into another from the
smallest animalculae up to prescut man.
When man was still in the what we may call
animal stage, i.e, when he was not "think-
ing,” as that term is understood, he was
wholly guided by instinet. His “thoughts,”
if so they may be called, were probably on a
much lower plane than thoughts of the
average dog. The chances are that the
present day dog probably “thinks” much
better than prehistoric man. \We also find
that thought and langnage go hand in
hand. Crudely speaking, prehistoric man
had no better language than any highly de-
veloped animal, such as a dog, cat or a
horse.

Thru thousands of years of evolution,
however, instinct developed into crude
thought, and finally there came a time
when prehistoric man really began to think,
as we know the term. That was the timne
when he began to utter his thoughts by
means of his voice. At first only a few
crude words were formulated, and probably
consisted of not much more than the gib-
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THREE FAMOUS SCIENTISTS’ VIEWS ON
THOUGHT TRANSMISSION

Altho I am clinging to idcals. my conception
of the universe is, ear, grossly materialistic.
As stated in some of my published articles, I have
satiSfied mysclf thoroly thru careful observation
carrred on for many years that we are simply
automata acting in obedience to external influences,
without power or initiative. The brain is not an
accumulator as commonly beld in philesopby, and
comains no records whatever of a phonographic
or photographic kind. In other words, there is no
stored knowledge or memory as usually conceived,
our minds are blanks. The brain has merely the
quality to respond. becoming more and more sus-
ceptible as the impressions are often repeated, this
resulting in memory.

There 3s a possibility, however, which I have
indicated years ago, that we may finally succeed in
tiot only reading thoughts accurately, but repro-
ducing faithfully every nental image. It can be
done thru the anzlysis of the retina, which is in-
strumental in conveying impressions to the nerve
centers and, in my opinion, is alse capable of
serving as an indicator of the mental processes
taking place within. Evidently, when an object
is seen, consciousness of the external form can only
be due to the fact that those cones and rods of
the retina which are covered by the image are
affected differently from the rest, and it is a spec-
ulation not too hazardous to assume that visval-
ization is accompariied by a reflex action on the
retina which might be detected hy suwitable instru-
ments. In this way it might also be possible to
project the reflex image on a screenm. and with
further refinerzent. resorting to the principle in-
volved in mowving pictures, the continuocus play of
thoughts might be rendered visible, recorded and
at will reproduced.

Nikola Tesla.

Your article should be an interesting one, par-
ticularly as to the audion suggestion. he audion,
however, seems to have a ccrtain wavelength limj-
tation, so that unless the waves to be recorded lie
between about 3 < 10" cm. and 3 X 10°¢m., they
are not apt to be “‘picked up.’

A more likely range to scarch would be from
3 X 10° em. down to 3 X 10" cm.. that is, down to
the harder Gamma rays, or to even shorter wave-
lengths, starting with the shorter Hertzian waves.
Here the audjon would be useless, save as a second
stage in the detection, i.e., as an amplifier for some

other form of detector.
Greenleaf W, Pickard.
\While T have little doubt that there is such a
thing in nature as transference of thought from
one brain to another, I am not aware that sufficient
data has ever heen gathered on such a highly
abstruse subject to permit forming any definite
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THE THOUGHT RECORDER

lated into speech kept pace with the ad-
vancing thought of man. As the human
race kept advancing at a slow pace, its
thinking qualities increased little by little,
and the senses correspondingly became more
sharpened.

This is especially true of the human think-
ing machinery which perhaps has advanced
more rapidly than the senses. Thus we find
that certain senses have even been retarded,
such as, for instance, sight, smell and hear-
ing. When man lived his wild life it was
very necessary for these senses to be much
sharper than they are at present; hence our
poor hearing, bad sight and very much
poorer smell. On the other hand, as the
battle for existence becomes more and
more acute, and as moreover the battle is
not as much physical as mental, it follows
that the mind and its thinking machinery
should naturally become more and more de-
veloped, which, in fact, it does. We may
safely say that within the next hundred
thousand years—vhich is only a small span
of time in man's evolution—the human mind
will be an entirely different sort of appara-
tus than it is today, Man's mental power
will be infinitely greater than what it is at
present. Already we have indications that
man’s thoughts, or the effects therefrom, do
noi necessarily have to remain wwiinin his
skull, but that they actually radiate from
the latter 1n a very imperfect manner. As
the human race advances, there is no doubt
that thought transference proper will be-
come an accomplished fact. It has already
been shown experimentally by Di Brazza, as
well as Charpentier, that concentrated think-
ing will produce certain external effects, as
for instance, a slight fluorescence on a zinc
sulfid screen, or a suitably excited X-ray
screen. This would tend to prove that
thoughts are of an electrical nature, having
probably a very short wave length. As
most electrical effects in space are depend-

berish of chi . Little by littl opinion.
o:;;zlasniz:d t}?ougﬁ:ngiriz\?d,andl\\'grds{’tr;.tnsf i (Continued on page 84)
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The Thought Recorder is an [nstrument Recording Thoughts Directly by Electrlcal Means, On _a Moving Paper Tape.

Qur Ilus-

tration Shows What a Future Business Office Will Look Like When the Invention, Which as Yet Only Exlsts In the Imagination, Has

Been Perfected.

Are Recorded.

By Pushing the Button A, the Tape is Started and Stopt Automatically So That Only Thoughts That Are Wanted
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Paris Letter

By JACQUES BOYER

P'aris Correspondent of the ELeciRic sl LXPERIMENTIR

Airplane-Radio.
I’aris, FFebruary, 1919,

HIZ war having ended thru the con-
clusion of the armistice, the militaty
censur now allows the publication
of information concerning varions
teclmical matters of the French
Army. In this and iu the following monthly

Signaling Tanks.

The “baby" Renault tanks now well

known in the United States, played an im-
wrtant role i pushing back the Huns.,
lI'hcy had not a little to do with the Alhed
victory and were constructed by the French
engineer, Louis Renault. This well-known
Freuch technician created many  different
models, some of which carried cannon and

_—
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letters, we will yufold .thru the ELECTRICAL
ExperimeNtER the latest European techui-
cal developments as they come to our atten-
tion,

Particularly during the war, the censor-
ship has been so rigid that many important
inventions have never been even mentioned
in the technical press. \We shall be glad
to describe these nonthly for the benchit of
EXPERIMENTER readers.

The accompanving photographs show the
latest system of radio-telegraphy installed
on French Airplanes during the war, Fig.
I shows what is called the “radio-telegraph
dynamo" on a Farman airplane.

All the French combat machines were
equipt with this or similar apparatus, Be-
tween 25 and 150 kilometers could be cov-
ered by means of this apparawus weighing
some thirty odd kilograms, For receiving
the wireless waves the aviators of course
used the audion. and by use of sound-proof
helmets, it was possible to receive the orders
clearly, notwithstanding the terrific noise
of the airplane motor. The small dvnamo
shown in Fig. | is opcrated by means of a
small air propeller. and this motor works
entirely independent from the power plant
of the airplane. As long as the airplane is
in motion the propeller will turn due to
the rush of the air, and thus cven if the
engine becomes stalled, the aviator can still
use his wirelcss, for the ‘plane while vol-
planing down furnishes cnough energy to
drive the small auxiliary dynamo. The
wireless antenna trails lLiehind the airplane
thru the steel tube as seen m Fig. I, at the
end of which there i= a small pultey. At
the free cud of the antenna wire therc is a
weight of two or three kilograms {4 to 6
pounds) which tends to keep the antenna
more or less taut. The wire stays of the
airplane themselves form the "ground”
for the wircless system.  All aviators in
the air werc constantly in touch with cach
other, and in order that one airplane should
not be mistaken for another one, different
wave lengths were uscd for cach. Not only
this, but other tricks as for instance, send-
ing at a diffecent imtensity, was often re-
sorted te by certain aviators in order that
the ground station would know from which
‘plane the signals emanated.

The *““Baby’ Renault Tanks Played
an Important Role in Pushing Back
the Huns. Sonle of These Tanks
Carried Cannon and Machine Guns.
The “Tank Projecteur’ Here
Shown Was Effectlvely Used for
Signaling Purposes. Fig. 2.

machine guns, while otliers merely carricd
ammunition. Oune of the strangest ones
constructed by him is the “fank projectenr”
(signaling tank). It is shown in the ac-
companying photograph, Fig. 2. This tank
is built along the lines of the “haby” tank,

The war has brought forth a great
many surprises, many of which for mili-
tary reasons having remained secret, and
many will continue a secret for some time
to come. Our readers no doanbt are very
much interested in many of the war de-
vices brought out during the war by our
European Allies. We have therefore made
arrangements with our Paris correspond-
entl, Mr. Jacques Boyer to send us an
article each month on hitherto unpub-
tished information. The first article of
: | the series appears on this page.—FEditor.

Dy —

but in the back we find on an inclined steel
truss a little dynamo driven by the ma-
chinery of the tauk. Two “signaling pro-
jectors”™ are mounted at the top of a light

metallic mast, the four lower legs of which
arc mounted on a revolving cupola which
makes it possible for the mast to he imme-
diately revolved in any direction. The top
of the mast is 74 eters from the ground.
The two searchlights arc arranged in such
a manncre that they can send out (wo inde-
pendent light shafts, or the two shafts can
Ie converted into a single shaft of light. In

4

The *'Radis-stereo-
scape™ Is the Tatest
Ia French X.ray
apparstus, By Ity
means It now be-
eames Dossible Lo
rapldly locate bul.
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speetive of wislon
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hind, whils ths
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clal cobdinating In.
strumeat showan,
Fig. 3.
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the inside of the tank we find our usual
Morse telegraphers, operating a key which
controls the light shafts. By means of this
arrangement, the ordinary Morse or Con-
tinental Code can be sent out by breaking
up the light shaft into “‘dots and dashes”
the sainc as is done in the usual method of
signaling with lights. Mr. Renault has in-
corporated several refinements into the
search lights, one of which is an iris ob-
turator whereby the volume of the light
can be increased or decreased at will.

Radio-stereoscope.

This apparatus has been developed by
the French engineer, M. Nemirovsky, the
X-ray specialist of Paris. It has given
wonderful results to the French military
physicians. and it now becomes possible to
locate nietallic or other foreign pieces in
the human body in a manner not possible
before. The ordinary X-ray photograph
shows only the foreign body, but it is im-
possible 1o tell how deep the penetration
1s. and often the physician cannot tell if
a bullet is in front or in back of a certain
organ. In other words, he does not know
just how deep the bullet is embodied,
Everyone who has looked thru the ordinary
stereoscope will readily understand how
objects “stand out” and liow they reveal
their exact location to the human eye.

It is this principle which is made use of
by M. Nemirovsky., who has also greatly
siinplified tie radio-stereoscope technique.
Our illustration, Fig. 3, shows the method.
Two X-ray pictures taken at one time by
super-imposing two plates and afterward
developing them are placed side by side in
an arrangement termed a “negatoscope.”
The plates are illuminated from behind by
means of an electric tamp. The physician
then regulates the radio-stereoscope by
means of a thumb screw as shown, until he
sees the hones, and all other parts as well.
The foreign body then stands out in plain
relief. The physician now examines the
plates carefully and he obtains a clear men-
tal picture which subscquently gives him an
exact idea as to just how deep the foreign
body is emplaced. [If necessary during the
operation, lie can frequently inspect the
negatives stercoscopically in order to guide
himself should this be necessary.
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Locating Enemy Guns by Flash and Sound

1 Tt
I

Switchboards Used for
Flash or Sound Spot-
ting of Enemy Artillery.
Photo at Left Shows a

: HE accompanying photographs show
respectively twe of the war's newer
developments, which even the veterans

of the Spanish-American War were not
familiar with. For one thing, of course,
“flash ranging” and “sound ranging,” as
they are called, are really two military de-
velopments which were brought about by
the fact that vastly greater numbers of guns
were used in the great world war than were
ever even dreamed of hefore.

Let us first consider the “flash spotter.”
The flash spotter usually takes up his lo-
cation in the vicinity of front line trenches,
or in a shell hole from which he can effec-
tively use an observation telescope for min-
utely observing and locating in what direc-
tion the flash of an enemy gun occurs. The
electrical switchboard shown herewith
forms a part of the communication link
with the artillery and general intelligence
headquarters, so that the position of the
enemy guns can be gquickly made known,
and either shelled at once by counter-bat-
tery fire by the artillerists, or else the lo-
cation is accurately plotted on large maps
for future consideration, depending upon
the activity of the enemy gun or guns at the
moment.

The flash spotter, if he happens to be lo-
cated in a listening post or shell hole, or
in fact in any other forward location, in-
variably has with him his trusty portable
teiephone connected by wire to the nearest
communicating depot, where we find one of
the smali portable switchboards here shown.
These switchboards are fitted with the
proper regulating instruments for creating
the best working conditions on the various
circuits, and make provision for connecting
and disconnecting a large number of cir-
cuits, 1n some cases, about 30 or 40 lines
ruuning out to various flash ranging obser-
vatiou stations, or in other cases as many
as 100 or more lines. The work of the flash
spotter is finished for any particular case
when his observations, as to the angle in
which the flash was observed, and a sinilar
or different angle measured by a co-observer
somewhere down the line, have reached the
engineers. These experts, by means of
special slide rules and tables, quickly solve
the distance of the enemy gun and its defi-
nite location geographically by the informa-
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Type B-T Sound Rang-
Ing Set Such as Used
By the United States
Army Signat Corps Dur.
ing the War, Many
of These Switchboards
Were Successfully Used
At the Front. it Is
Slightly Larger Than
the Smaller Model and
Requires a Little More
Time to Set Up, But On
the Other Hand It Com-
bines Many More Tele-
phone Circuits. A Single
Section Has Located as
Hlgh as 117 Guns of
Enemy Batteries In 24
Hours. The Right Hand
Photo Shows a Small

Partabie Switchboard,
Known as a Flash
Ranging Set. This Sig-
nal Board Is Used in
Conjunctlon WIith an
Observation Telescope

for Locating the Flash
of Enemy Guns and

tion afforded thru the observation data sub-
mitted by two or more flash ranging ob-
servers. In other words, it is triangulation,
wlhich mathematical quantity has been
raised to the n'th power by Uncle Sam’s
artillery experts.

The work of the “sound ranging” experts
in locating enemy guns, both large and
small, i1s somewhat different from that of

General Activitles At

the Extreme Front, and

is Sultable for Night or
Day Service.

R

the flash ranging corps. One of the switch-
loards used in connection with the sound
ranging of enemy guns is illustrated here-
with. Hundreds of these switchboards were
successfully used at the front during the
progress of the war. A single section of
sound-ranging equipment located as high
as 117 guns of enemy batteries in 24 hours.
{Continued on page 68)
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World’s Largest Generator

The accompanying illustration shows one
of the largest water-wheel type generators
ever built, and its gigantic dimensions may
be judged by comparison with the figure of
the man standing beside it. This is one of
several water-wheel generators built for the
Keokuk electric generating station of the
Mississippi River Power Company. This
mastodonic generator has 52 poles and de-
livers a current at 11,000 volts potential.
This is a high voltage for a generator to
produce, owing to the strains on the re-
volving windings, etc. Much higher volt-
ages are frequently used for the transmis-
sion line, and voltages of 50,000 to 75.000
are common for such transmission, these
extra high potentials being obtained by
means of stationary transformers in the
power station where the generators are lo-
cated.

The large field or stator frame here
shown forms the stationary part of the
generator, and the rotating member which
is also of gigantic size and mounted on a
steel shaft several feet in diameter, {s put
in place and lined up with high accuracy
when the stator frame of the generator is
put in place and bolted to its foundation.
These large machines are invariably built in
sections which can be bolted together after
they have reached the site of their installa-
tion.

The transformer comprises a laminated
sheet iron core on which there are two
windings or series of windings, one of
which forms a low voltage primary which
is connected with the generator, driven by
a water-wheel or other source of primary
power; while the second set of windings
torm a high voltage or secondary circuit, in
which any desired potential current is in-

Note the Relatlve Size of the Man Compared

duced by induction, the primary and sec-
ondary windings being linked magnetically
by means of the iron core. Transmission

lines are in use at the present day with po-
tentials of 150.000 volts and higher.—Photo
Courtesy G. E. Co.

(73
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to the Huge Stator of the Largest Water.
Wheel Type Generator Ever Built. It De-
velops a Current of 11,000 volts,
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Novel

HE accompanying illustrations, Figs.

1. 2 and 3, show the design, construc-

tion and method of operation of an

electric bultctin board, operated by a

typewriter, which js said to be the
latest achievemeat in the clectric sign in-
dustry. This

ELECTRICAL EXPERIMENTER
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Electric Talking Sign

tithe; it is then released by pressing a single
key.

1t 15 ot mteresy 1o note that a unit re-
leasing device cnables the operator to strike
any onc letter out and replace it with an-
other without interfering with the other

and the letter K" is struck, “K" will ap-

pear in the monogram and green light

3 wilt burn.  if it does not vurn, the oper

ator knows that the “K” failed to appear

in the monogram and hc strikes it again.

When the operator writes a bulletin, the
typewriter keys

new illuminated [
sign catled the ?
Electrograph
has been crected
on the Dispatch
Building in Co-
lurnbus, Ohiio,
and flashes the
latest ncws,
fresh from the
press wires, and
advertising bul-
letins for local
and national
concerns.

1t may be
stated that this
Itluminated
Sign has two
sides, each side
holding  sixty
monograms, ar-
ranged in thrce
TOWS. Each
mnonogram cot-

i, e S e oy -

tains a clever
arrangement of
twenty - one
lights, combina-
tions of which
form any letter
or numeral and
a few other
characters, each
one measuring
two by three feet.

The photograph Fig. 1 shows the operat-
ing room. The typewriter method of oper-
ation distinguishes this device from others
of similar character. A standard machine
is nsed and contacts are made by striking
the keys just as they wonld be struck in
ordinary typing. An extra platen, bearing
silver plugs, over which a stylus rides, se-
lects the monograms antomatically as the
writing procceds, thus throwing the letters
in their proper places on the sign. The let-
ters remain in place until the bulletin is
complcted and may be held any length of

vices.

at Economical Cost.

Is Located

The “Electrograph’ Talklng Sign Here Illustrated 1s
the Last Word In Electric Sl

It |s Operated by a Typewriter Keyboard., as
the Upper Right View, Flg. 1, Shows.
tising Bulletins and *'News’’, Fresh from the Wire,
Are Flashed by This System. with Great Success and

In Columbus,
Each Slde Holding Sixty Monogram {etters.

e _

gns and Advertising De-

Local Adver-

The Glgantic Sign Here Seen
Ohlo, It Has Two Faces,

il

-~ .

write on paper
m thcec uswal
manner. This
gives a complete
record of every-
thing that ap-
pcars on the
Lioard. The rec-
ordd is used in
checking adver-
tising.

1t is claimed
that an ordinary
bulletin may be
written in ten
seconds. It
nsually is teft
burning ten or
more seconds
after Dbeing
completed. This
indicates the
amount of ad-
vertising and
ncws that may
be flashed in an
evening.

Mr. Alton D.
Spencer, of the
't Euvening Dis-
patch, points out
that the news
featuregivesthe
electrograph an

letters. Thus, if an error is made, it may
be promptly corrected. The operator can-
not see the sign as he works and so a pilot
board has been provided directly in front
of him, consisting of sixty green light bulbs,
corresponding 1o the sixty monograms on
either face of the board. \When a letter is
struck, with the platen set at any given
position, the letter appears in the corre-
sponding monogram and automatically
lights the corresponding green light.

For illustration, it will be seen that if the
platen is set with the stylus on No. 3 plug

advertising pull
not possible with
ordinary electric signs. Latest news from
the peace table fronts is bound to attract at-
tention, and while the crowds watch for
news, they read the advertisements. Oun
election night the electrograph is the center
of attraction, as the returns are flashed
more prompily than is possible by any other
means. This service, of conrse, increases
the value of the sign to the advertisers and
gets more results from them than they
could get from a sign hanging in front of
their places of business and at less cost.—
By Frank C. Perkins.

Relieving the Car Crush

AVE you ever seen a Subway crowd
being herded into a car? Of course
you have, if vou are living in “little

old Ncw York” If not, thank the Lord
and turn to the next

By Sidney Germsback

of the car. Our well trained eye reads these
signs, like an Indian would read footprints
on the warpath: These spasmodic move-
ments. this pushing, twitching and thrusting

page. You are not
interested! Not at
all! And then again
you may get anotion
1o visit that “Burgh”
one day; well, read
on, it may interest
vou after all!

Let us go back to

can mean only one thing: somebody wants
to get off that train! And if somecbody
wants 1o get off, a half dozen other Lodies
want to get on, and usually do, too.

Acting on this well

that Subway crowd
on a rainy Monday
morning betwcen 8

established principle
we push and get
pushed toward the
open car door. A
melodious voice
from the end of the
car sings ont: “Let
‘em get off ! Let "em
get off " And be-

(e ol _Wji&/ﬂ

lind you a geatle-
man wearing 1the
snug uniform of a

and 9 A. M. and let
us try to board a car at Times Square.
There our train stops, packed brimful with
its rain-smelling, sncezing and coughing
cargo. You think there is not room for as
much as another umbrella in the car you
have selected. But behold the convulsory
jerking and pushing going on in the middle

The Cure for the "‘Subway Crush’’.—There
Are Three Doors on Each Subway Car: Two
on Each End and One, About the Same Size
as the Front and End Door Comblned, In
the Center. Let the Outgolng Passengers
Use the End Doors Only, and the Incoming
Travelers the Center Doors Only, as the
Diagram indicates.

Subway gladiator
pushes on: “Step lively!”

And right here it is where Kipling is
wrong about that east and west business
“who never shall meet!” Take it from an
old Subway traveler: they do meet! They
not only meet|! They clash and they col-

(Continiued on page 36)
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| y Inventions
E By Nikola Tesla
g% IV. The Discovery of the Tesla Coil and Transformer

OR a while I gave myself np entirely to the intense en-
joyment of picturing machines and devising new forms.
It was a mental state of happiness abont as complete as |
have ever known in life. ldeas came in an uninterrupted
stream and the only difficnlty I had was to hold them fast.
The pieces of apparatus I conceived were to me absolntely real and
tangible in every detail, even to the minutest marks and signs of
wear. | delighted in imagining the motors constantly ronning, for
in this way they presented to the mind’s eye a more fascinating
sight. When natural inclination develops into a passionate desire,
one advances towards his goal in seven-league boots. In less than
two months | evolved virtnally all the types of motors and modifi-
cations of the system which are now identified with my name. [t
was, perhaps, providential tliat the necessities of existence com-
manded a temporary halt to this consuming activity of the mind.
1 came to Budapest prompted by a premature report concerning the
telephone enterprise and,
as irony of fate willed it,
I had to accept a posi-
tion as draftsman in the
Central Telegraph Office
of the Hungarian Gov-
ernment at a salary
which I deem it my priv-
ilege not to disclose!
Fortunately, 1 soon won
the interest of the In-
spector-in-Chief and was
thereafter emploved on
calculations, designs and
estimates in connection
with new installations,
until the Telephone Ex-
change was started,
when 1 took charge of
the same. The knowl-
edge and practical expe-
rience I gained in the
course of this work was
most valuable and the
employment gave me
ample opportunities for
the exercise of my in-
ventive faculties. I made
several improvements in
the Central Station ap-
paratns and perfected a
telephone repeater or
amplifier which was
never patented or pnblic-
ly described but wonid
be creditable to me even
today. In recognition of
my efficient assistance
the organizer of the un-
dertaking, Mr. Puskas,
upon disposing of his
business in Budapest, of-
fered me a position in
Paris which I gladly ac-
cepted.

Fig. 1—Tesla Oscillation Transformer (Tesla Coil}) Presented by Lord Kelvin

Before the British Association in August, 1897.
ment, Only 8 Inches High, Developed Two Square Feet of Streamers With Twenty-
Five Wwatts From the 110 Voit D. C. Supply Circuit.

Tesla Primary and Secondary, Condenser. and a Circuit Controller.

Cofyright, 1919. by E. P. Co.

I never can forget the deep impression that magic city prodnced
on my mind. For several days after my arrival [ roamed thrn the
streets in ntter bewilderment of the new spectacle. The attractions
were many and irresistible, but, alas, the income was spent as soon
as received. When Mr. Puskas asked me how I was getting along
in the new sphere, 1 described the sitnation accurately in the state-
ment that “the last twenty-nine days of the month are the tough-
est!” 1 led a rather strennons life in what would now be termed
“Rooseveltian fashion.” Every morning, regardless of weather, |
wounid go from the Boulevard St. Marcel, where I resided, to a
bathing liouse on the Seine, plunge into the water, ioop the circuit
twenty-seven times and then walk an hour to reach Ivry, where
the Company’s factory was located. There 1 wonld have a wood-
chopper’s breakfast at half-past seven o'clock and then eagerly
await the lunch hour, in the meanwhile cracking hard nuts for the
Manager of the Works, Mr. Charles Batchellor, who was an in-
timate friend and assist-
ant of Edison. Here I
was thrown in contact
with a few Americans
who f{airly fell in love
with me because of my
proficiency in—billiards.
To these men I explained
my invention and one of
them, Mr. D. Cunning-
ham, Foreman of the
Mechanical Department,
offered to form a stock
company. The proposal
seemed to me comical in
the extreme. 1 did not
have the faintest concep-
tion of what that wneant
except that it was an
American way of doing
things. Nothing came of
it, however, and during
the next few months I
had to travel from one
to another place in
France and Germany to
cure the ills of the pow-
er plants. On my return
to Paris I submitted to
one of the administra-
tors of the Company,
Mr. Rau, a plan for im-
proving their dynamos
and was given an oppor-
tunity. My success was
complete and the de-
lighted directors ac-
corded me the privilege
of developing automatic
regulators which were
much desired.  Shortly
after there was some
tronble with the lighting
plant which has been in-
stalled at the new rail-

This Small and Compact Instru-

The Instrument Contains a

AN rights reserved

My, Tesla’s articles started in onr February rssue

www americanradiohistorv. com
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road siation in Strassburg, Alsaee.  Fhe wirlug was detective and
on the veciasion of the openiing ceremanics a large part of @ wah
was blown out thru a short-cirenit right i the presence of old
Emperor William 1 The German Government refused o take

the plant and the French Compiany was facing o scrions loss. On

sl

acconnit ol my Kknowledue of the Geermmn dangiige  and

experience, [ way entrusted
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conclusion that lte knew no worthicr person than myself 10 consume
that precious beverage, "Hhis, Uy say, is one of the unforgetia
incidents 1o which 1 lusve referred, My friend nrged me to return
to I'aris as seom as possible and seck support there, This 1 owas
anxious 1o do intmy work and negouations were protracted owing
to all sorts of petty obstacles | encoumered so that at tunes the
sitration  secmed hopcless.

with the ditheult task of
straightening out matters
and carcly in I8S3 1 went to
Steassbure on that mission.

The First tnduction Motor is
Buite,

Some of the incidents in
that city have left an indel-
ible record on my memory.
By a curious cnincidence, a
number of men who subse-
quently achieved {ame, lived
there aliout that time. In
later life I used to say,
“There were bacteria of
greatness in that old town.
Others canght the disease
but I cseaped!”™ The prac-
tical work, correspondence,
and conferences with offi-
cials kept me preoccupied
day and night, but as soon
as [ was able to mannge [
undertook the construction
of a simple motor in a me-
chanical shop opposite the
railroad station, having
brought with me from
Paris some material for that
purpose. The consumma-
tion of the experiment was,
lowever, delaved nntil the
shmmer of that year when
I finally had the saiisfaction
of sccing rotation cffecied
by allcrnaiing currents of
different phase, and withont
sliding contacts or commu-
fator. as 1 had conceived a
vear hefore. It was an ex-
quisite pleasure but not to
compare with the delirium
of joy following the

in 1899.

Centimeters), That Is,

Fig., 2—This 1llustrates Tests With Spark Discharges From a Ball of Forty
Centinieters Radius In Tesfa's Wireless Plant Erected at Colorado Springs

The Ball Is Connected to the Free End of a Grounded Resonant
Circuit Seventeen Meters in Diameter.
Is, According to Tesla, in Volts Approximateily ¥V = 75400 r (r Being_lin
in This Case 75400 x 40 =
Glgantic Tesla Coll Which Produced These Bolts of Thor Was Capable of
Furnishing a Current of 1,100 Amperes in the High Tension Secondary.
Primary Coll Had a Diameter of 51 Feet! i ;
charges Which Were the Nearest Approach to Lightning Ever Made by Man.

German “Efficiency”.

Just to gne an idea of
t,eriman thoroness aud "ef-
ficiency,” [ may mention
here a rather funny expert
ence. An incandescent Lanp
of 16 e.p. was to he placed
in a hallway mud upon se-

lecting the proper location |
ordered the montenr to run
the wires.  After working
for a while he concluded
that the engimver had to be
consuited and this was done.
The latter made several ob-
jections but ultimately
agreed that the lamp should
be placed two inches from
the spot I had assigned,
wherciipon the work pro-
ceeded. Then the engineer
beeame worried and told me
that Inspector Averdeck
should he notified. That im-
portant person called, inves-
tigated, debated, and decided
that the lamp should be
shifted back two inches,
which was the place [ had
marked. It was not long,
however, before Averdeck
got cold feet lhimself and
advised me that he had in-
formed Ober-Inspector Hi-
eronimus of the matter and
that I should await his de-
cision. It was several days
before the Obcr-fuspector
was able to free himsclf of
other pressing duties hut at
last he arrived and a two-

hour dehate foliowed,

The Disruptive Potentlal of a Ball,
3.016,000 Volts. The

The
This Tesla Coil Produced Dis-

first revelation.

Among
friends was the for-
mer Mayor of the
city, NMr. Bauzin.
whom I had alrcady
in a measure ac-
quainted with this and
other inventions of
mine and whose sup-
port I endeavored to
enlist. He was sin-
cerely devoted to me
and put my project
before several
wealthy persons but,
to my mortification,
found no respounse.
He wanted to help me

lous moen.

ful story.

would be erippled.

future,

Ay Y THE proverbial trials and tribulations known to every inventor were not spared Tesla,
the world's greatest inventor of all times.

young manhond, struggling along in a cold world. Already his fante lias spread far and
wide and his genius is recognized. Rut converting genius and fame into dollars end
cents is quite a differeut matter, and tive world is full of unappreciative and nnserupu-
Tesla, the idealisi, cared litle for money and thus was promptly taken
advauntage of. Dut let Tesla liimself tell you in his own inimitable style. It is a wonder-

L this month’s installmeat Tesla also tells us how he made one of his most important
as well as sensational discoveries—tire Teslo Coil.
sensation as this one which celminoted in the only man-made lighining ever produced.
The Tesla coil has so many uses and has been built in so many styles that it would take
a catalog to list them all. From tiie spectacular high frequeney stunts ou the stage down
to the “violer” ray machine in your home: all are Tesla coils in one form or onother.

IWireless without the Tesla Coil would not he possible today.
tion transformer, spark gap and condenser—unhich is a Tesla Coil—the sending station

Bur it is for industrial purpases where the Tesle Coil will shine brightest in the
The production of Ozone, the extraction of Nitrogen from the air in huge
qaantities—all arc children of Tesla’s fertile brain, 1lis coil is the key 1o them all.

when he decided to
imnove the lamp two
inches farther. My
hopes that this was
the final act were shat-
tered when the Ober-
luspector returned
and said 10 me: “Re-
gicrungsrath Funke is
S0 particuiar (hat 1
wonld not dare 1o give
an order for placing
this lamp without his
explicit approval.”
Accordingly arrange-
ments for a visit from
that great man were
made. Westarted
cleaning up and pol-

In this articie we see lim, arrived at

Few inuentions have caused such a

IF ithout an oscilla-

EDITOR.

in every possible way
and the approach of thie first of July, 1919 happens to remind me
of a form of “assistance” I received from that charming man,
which was not financial but none the less appreciated. 1n 1870,
when the Germans invaded the country. Mr. Bauzin had buried a
good sized allotment of St. Estéplie of 1801 and he eame ta the

; ishing carly in the

morning. Tvervhody brnshed up, I put on my cloves and when

Funke came with his retinue he was cercmoniouzly reccived. After

two hours’ deliberation he suddenly exclivmerd: “l most be going,™

and pointing to a place on the ceilini, he ordered me to r* '
(Continued an page 64)
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The New York Aéro Show

HE aéronautical exposition which
was held jointly in Madison Square
Garden and the 69th Regiment Arm-
ory, New York City, March 1st to
15th, was the most successful aéro
show and exposition ever held in the United
States. Many remarkable exhibits were
shown, including large bombing ‘planes,
smail high-speed pleasure and scouting
'planes, besides a gigantic naval sea plane,

of the stations at the Madison Square Gar-
den or 09th Regiment Armory could be es-
tablisht with the flying 'planes or dirigibles,
and in turn wireless telephonic speech was
transmitted from the aircraft to the respec-
tive land stations. The effect on the public
was startling. as while most of them had
undoubtedly read of the wireless telephone,
they did not have the slightest idea as to
what the apparatus used for the purpose

wonderful indeed, to stand in the crowd be-
fore the radio exhibit, and hear this con-
versation flitting back and forth between
the operator in frout of yon and a second
operator flying thru the air at a speed of
80 to 100 miles an hout.

One day a captive propaganda balloon
broke from its moorings over the Sixty-
ninth Regiment Armory and shot into the
clouds, spitling leaflets, its anchorage dang-

Below:—Photo of One of Uncie l k
Sam's New Coastal  Alrships.
Showlng the Maln_Cabin and
Engine of the "C-7*. O
These Modern Dirlgibles Was
Exhiblted at the New York Adro
Show and Attracted Much At-
tentlon. The “Ship'* Exhiblted

a Done Seventeen Nonths'
Patrol Service Along the Atlan-

tle  Coast: the Dirlgible Was
Filled With the Wonderful New |
Balloon Gas—Hellum—Which s
Non-inflammable.

i Top View:—New Britlsh Super-
Zeppelin. This Photograph, Pub-
llicatlon of Which Is Now Per-

mitted. Shows 1he Construction
ol the Monster British Airships.
The Plcture Glves an Excellent
1dea of the Construction and
Shows the Separate Gasba9s {or
Ballonets) Which Are. However,
Covered Over When In  Flight.
Lower Right v¥lew:—The Aft
Engine House, Showing Revers-
Ible Propeller System for Liftino,

1 —Phetos by
Central News Photo Service, N. Y. ||

and a powerful Caproni tri-plane. A cap-
tured German 'plane of the Albatross type
was also exhibited. There were also shown
a number of gas tvpe, or lighter-than-air
aircraft, such as solo balloons, blimps, a
naval dirigible which had seen seventeen
months' service on coast patro} work, etc.
The “gas bags” were filled with the new
balloon gas—Helium. The individual ex-
hibits included many interesting auxiliary
appurtenances in the flying world, such as
rapid-fire photographic cameras, aircraft
machine guns, measuring instruments for
indicating the velocity of the 'plane thru the
air, et cetera, and a host of other new and
highly novel devices.

Radio-telephony was demonstrated by the
Army Radio Corps of the Air Division in a
very popular and interesting way. During
the course of the exposition. various types
of aircraft flew over the city, equipt with
wireless telephone and telegraph installa-
tions, so that commumication from either

looked like, or how it worked, and many of
them had a twisted notion that it had some-
thing to do with telegraphy somehow or
other. However, Uncle Sam's radio ex-
perts, as soon as they got the sets up and
working, soon showed the visitors how the
wireless telephone worked. The roof oper-
ator. who is stationed at that point so that
he could readily observe the approach of
aircraft, would start calling the airplane or
dirigible as soon as il came to view, some-
what in this fashion: *Hello airplane!
Hello airplane! Hello airplane!” After a
few moments’ panse. and when the oper-
ator had manipulated the tuning of the ap-
paratus to the right point and gotten his
Audion detector and amplifiers adjusted
to the proper strength, the voice of the pilot
on the airplane, hovering in the air several
hundred feet above the aéro show, could
be heard calling, thru a large Audion am-
plifier—"“Hello land station! 1 get you all
right now,. land station!” It was really very

www americanradiohistorv. com

ling. Up to approximately 3,000 feet it
sailed, where it exploded in a burst of
brown smoke, falling upon a roof in the
neighborhood of Fifth Avenue. Came the
wireless comment from an airplane aloft:

“Did you see that? It burst about a
thousand feet under us—ought to make good
stuff for the reporters. By the way, are any
down there?”

‘Yes,” broke in a nmewspaper man stand-
ing near the land wireless set, “and will you
spell your observer's name for the re-
porters?”’

“Yes—it's Sergeant S-a-n-v-e-g-e-a-u. He
liad a date to come to New York this after-
noon, and altho he's come he can’t fill his
date very well, unless he comes down and
lands on the crankshaft. Anything else?”

“No, thanks,” said the reporter as he
hung up on the first interview by wireless
tetephony yet recorded.

The radio apparatus exhibited, including
that in the exhibit of the United States
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Navy, was that of the vacuum bulh or Au-
dion type. The rauge of the wireless tele-
phone airplane apparatus for transmitiing
and receiving  speech  signals  varies, ©
course, with the size of the transnitting set,
the Iength of the aerials used on the air-
plane and several other factors. 1t ds inter-
esting to note at this point that ouly recent-
Iy Sceretary of the
Navy Daniels carried
on a wireless teleplhione
conversation on March
11th with an airplane
Ryving over the Potomac
River at a distance of
150 miles. In this two-
way wircless telephone
conversation with the
Sceretary of the Navy,
who was located at
Washington, lic uscd
his erdinary desk tele- |
phone, which was con-
nected up to the wire-
less transmitting set in
another bulding. A
recent report states
that radio-telegraphic
comnmunication  from
carth to ‘planc has heen
carried on over a dis-
tance of 200 iniles,

The form of antenna ——Rated Speed 200 Miles Per Hour.

used on aircraft dur-
ing the war has been
invariably that employing a quick-acting
recl, on which the phosfor bronze stranded
anicnna cable was wound upon or released
from. according 10 the desires of the pilot.
However, in the newer aérial systems as ap-
plied to the airplane, not onc, but two acrials
are utilized, and no recls are employed.
Each wire is about 100 fcet long, with a two-
pound lcad weight at the cnd, and flies out
from either extremne of the wings. These
wires, contrary to popular conception, are
said not to interfcre with the maneuvering
of the plane at all. One of thc officers at the
radio exhibit cxplained that the 'planes can
rise and land with these wires outstretched
without any trouble. One of the wires
forms the acrial, while the other forms a
counterpoisc ground capacity. The tuning
and detccting apparatus are connected be-
tween them in the cockpit.

In looking over the wireless equipment on
the various 'planes, one was struck by the
wide-spread adoption of the wind-driven
wireless dynamo, and cven the gigantic for-

ELECTRICAL EXPERIMENTER

cien lomblng planes, including the Hand-
lev-Page, were fitted with a wind-driven
radio gencrator. This small dynamo is
usnally mounted just to onc side of the
fusclage or cockpit, and is rigidly sccured
to the wing. As the airpline speeds thra

the air, the propeller on the small dynamo
s rapudly spun, and tie necessary current

thus produced for operating the radio tele-
phone or telegraph instruments, Whenever
an airplane or dirigible was in radio tele-
phonic communication with the station at
the show, the most frequent guestion heard
among the audience was: “Why is it that
the terrific noise of the airplane engine is
not hcard above the comparatively weak
voice of the pilot?” The explanation is
simple when you know how it is done. The
explanation for the non-transmission of the
airplane enginc exhaust noises is as follows :
Many weary weeks were spent in special re-
search on this particular problem by ex-
perts of the concerns who developed the
radio telephone during the war, under great
pressure, but thanks to their keen percep-
tion of the principles involved in success-
fully telephoning by radio from a moving
vehicle in the air, in proximity to a terrific
noise such as produced by the airplane,
these engineers had the forcthought to
finally devise a special sound detecting n-
strument or microphone, which is strapt to

I’hotos by International Fitm Service
Airplane Radio at the ‘'Aéro Show.’

Left:—A Short Range Wireless Telephone Set,
Center:—A Radio Direction Finder, Used for Locating Directlon of Transmitting Statlons.
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the aviator’s breast, and in the front of
which there s a metal | ining
three small holes about the size of a needle
The voice wines of the airplane ogperator
unpinge dircetly against this plate, and
readily pass thru the small opemings in it
thus vibrating the diafram of the micro
plione, wirnle the vivient swirling noses set
up by the mrplanc e
Lincia MRy out
aficcting 1
thus protected,
Here are some of 1he
outstamling  clectrical
and other features
which appealed to the
visitor of the acro
show, in looking over
the airplancs of all de-
sigms, Loth Jarge and
small. On one of the
‘plaves ouc found red
and green sicnal lights,
which were placed re-
spectively on the ecx-
treme onter ends of the
lower wing. Another
novelty was the elcctric
secarchlight of small
Ji size. mounted over the
cockpit so as to Le

diatram

The Fastest Alrplane Exhibited At the Aero Show In New York—The *‘Christmas Bultet” rapidly manipulated by
Test Showed 185 M.P.H. To Be Used as “‘Taxiplane” the mlot or his assist-
to Deilver Dispatches to Vessels One Day Out At Sea.

ant, for the purpose of
making landings at
night or helping to locate the e¢nemy in a
night attack. Many interesting exhibits were
on hand of the various magneto ignition
systems. A bcautiful model was shown of a
spark phase-angle indicator, which roused
great interest among the spcctators, as the
sparks staggercd around the edge of a
rapidly revolving two-foot black disc, which
was covered over with :heet glass. Of
course, there were electric lights in the
aviators’ quariers, or cockpit, besides many
other elcctrical and allied features of great
interest, such as signaling systems bectween
the pilot and the observer, provision ior
supplying current to the electrically-heated
aviator's clothes, which the aviators always
wear on long distance trips, or in night fly-
ing when it s particularly cold.

Other exhibits included luminous radium
dial measuring instrumenis and gages, elec-
tro-puncumatic aud other forms of aerial
photographic apparatus, some of which

operated at very mgh speed, as can be read-
(Continucd on page 60)

Transmitting and Receiving.
Right:—The Alrplane “Land Station" Wire-

Used on Airpianes.

iess Telephone Set, Transmitting and Recelving. One of the Man‘y Exhibitions of the Speclal Feature at the Aéro Show Held In New York
o

City.

The Management of the Show Arranged for Demonstrat

Recently Adopted by the U. S. Government.

ns and Exhibitlons of the Many Developments of Aérial Communication
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Monster Escalator for New York Subway

HE New York subway system has in-
corporated in its various ramifications
some of the most novel engineering

accompanying illustration shows a sectional
view of this subway innovation, which
promises to make this station one of the

T 7 7 7 =7

T =

in the morning when the traffic thins down.
unti] it is about half uptown and half down-
town, then two parallel escalators can be
upward and the other
two downward. If the
traffic is quite light, jt
will be up to the sta-
tion master to cut out
two of the escalators
and block them off.
running one of the re-
maining pair upward
and the other down-
ward. As the crowd
slowly changes and be-
comes a strong uptown-
bound trafhc, toward
the latter part of the
afternoon, then all of
the escalators will be
run downward.

The reason for install-
ing the escalators at
this station was because
ot the tact that the 7th
Avenue Subway, which
dives under the Inter-
borvo Subway, running
under Broadway at 1his
point, has to pass under
the latter Subway, anl
as it is located about
three levels under-
ground, this renders
present chmbing to the
street up existing stair-
ways a very tedions
and labonions exertion,
which is almost as bad
as climbing the steps of

An Innovation in Escalators is to be Tried Out at the Park Place Station of the Seventh Avenue Subway In
Four Escalators Will be Available, Any Or All of Which May be Operated Either Up Or Down,
Depending Upon the Direction of Traffic, Which Is Mostly Eastward In the Morning and Westward at Night.

New York City.

features possest by any similar transporta-
tion system in the world. Moving plat-
forms have been suggested and tried in
various New York transportation systems,
and moving stairways or escalators are nat
unknown to the metropolis’ subway and ele-
vated railroad traveling public by any
means. But one of the most interesting and
highest lift escalators is now being built at
the Park Place and Broadway station of the
7th Avenue Subway, New York City. The

highest speed stations of its kind in the
world.

The four escalators to be finally installed
will be reversible. and several ways of oper-
ating these electric motor-driven moving
stairways will be available. In the morning
when this downtown station of the great
metropolis is flooded with office-bound pas-
sengers, then if necessary all four of the
escalators may run upuard to carry the
traffic to the street. After about 10 o’clock

the \Washington Monu-
ment. Of course, the
present staircases will
remain in place, as
under the condition
where north-bound traffic might necessiiate
operating all of the escalators downward.
then passengers arriving on southbound
trains would have to gain access up these
stairways 1o the street. It would probably
be more expedient to operate three of the
escalators downward and one upwards, a
problem which the traffic engineers will have
to determine by careful check over a con-
siderable period of time, after the escala-
tors have been in operation for a while.

Lightning of All Kinds

Lightning photos are more or less com-
mon, and a great number of them have
been publisht in the various issues of this
Journal from time to time, but one of the
most astonishing lightning- pictures ever
recorded by the camera, is that shown in
the accompanying view, which incorporates
every form of lightning, such as bead,
forked, chain and ribbon, so-called heat or
flash, and ball lightning. This picture is
extremely interesting to all photographers,
who have attempted to obtain good photos
of lightning discharges. It is quite a trick
to photograph lightning in just the way yon
would like to have it appear on a finished
picture.

In some cases, and as is the usual practise,
excellent lightning pictures are obtained by
waiting for a dark pertod just after a flash.
and then opening the camera shutter, which
has previously becn set for a time exposure.
As soon as the next flash of lightning oc-
curs. the shutter is at once closed, and the
plate then developed. This sounds simple,
but as Shakespeare said, “There is many a
slip twixt the cup and the lip,” and one
humorous instance comes to mind of an am-
bitious lightning photographer, who sud-

(Continued on page 56)

Varieties—Are Shown.

www americanradiohistorv. com

In thls Remarkable Photo Lightning of Many

Kinds—Chain, Bead, Forked and Ribbon
A Photo Hard to Beat.
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British Submarine Detector

of Water.
Microphone.

. e
fhe Views Herewith Show the *‘Hydrophone” Or
Super-Sensitive Sound Detector Used by the British
Navy In Clearlng the Seas of U-Boats.
Hand Photo Shows the Device Belng Demonstrated
In a Museum, Where a Model “"Sub’ Lles In a Tank
View at Right Shows a Close-Up of

The Left

1~ wvention s  ex
tensively and successfully by the
[el31IN10 2halVY O R T = L war
\Wires lead to various station
on the ship, at which listeners
are posted. DBy this means a
teady wateh is kept and the ap
proich of every undersea craft
is lieralded.  Oue of the photos
sliows a mordel snbmarine in an
experimental 1ank, showing the
hydrophone in the tank, white
[ the man with the receivers
listens to the sounds from the
propeller which warn of the
approaching submarine.

Pracuically all of the British
ships were equipt with the de-
vice, and it is acknowledged
that many ships were saved by
mcans of the instrument, which
is somewhat like a dictagraph,
.., @ super-sensitive telephone
transmitter connected with a
low resistance telepbone re-
ceiver. The sound detecting
microphone is placed in a sul-
merged part of the huli.

Electric Violin-Virtuoso a Marvel

Onc of the most wonderful musical in-
struments cver perfected is the electricaliv
played violin-virtuoso shown herewith.
Musicians said it could never be done—
but it has been aceomplisht at last, with a
range of action almost, if not, indeed, actu-
ally, miraculous.

The control of both speed and pressure
of the bows of the self playing violin is
said to be perfect. Regardless of how fast
or slow the tempo the proper ratio of pres-
sure is consistently mamtaimed. This is ac-
complished by means of a small electric
motor possessing a speed of from 200 to
6,000 (and any intermediate rate) revolu-
tions per minute, and so constructed that
the amount of pressurc applied to the Lows
15 automatically and accurately regulated
by the spced. Thus even the softest notes
are clear and sweet, wiile the loud arc

Push

The Federal Agricultural Agent up in
Litchfield, Conn., being frequently called
upon to help farmers find things they need-
cd and having no definite means of knowing
where they were to be had except for gossip
licard on his rounds, couceived the idea of
an agricultural survey. Now, if vou want
to locate a supply of seed corn or oats, a
grain binder, a pure-bred bull, or some
young pigs, it any communily in five coun-
ties in that State, all you have to do is tu
walk into the office of the State Librarian
at Hartford, run a series of cards thru an
electric sorting machine, and, Presto! you
have the mformation.

It may sound a little like the story of
Aladdin’s lamp, but it is only big business
applied to farm affairs under war siress.
The Council of Defense took up this plan
and offered to back the farm bureaus to the
limit in every county in the State. Five of
the cight counties began surveys early in
March, 1918. Forty questions, under the
headings of area, crops harvested in 1917,
crops planted to be harvesied in 1918, live
stock on hand, machinery on hand, and em-
ployes, were included in the survey, and a
corps of volunteer farmer census enumecra-
tors got busy. When the survey was com-
pleted the farm bureaus had a stack of cards
containing minute information as to the

i 1 e oo f
The Electri-
calty Played
Violin is Truly
a Wonder of
Modern Scl-
ence — It Was
Long Predict-
ed That Such
a Device
Could Not Be
Built. But It
Has — and
Sixty Magnet-
ically Oper-
ated Fingers
Do the ork
—and Play
Better T han
Human

Four
niagnets Op-
erate the

Bows.
h (T

a Button--Get

resources and nceds of every farm. An
electric sorting machine was installed in the
Siate Library, and any fact disclosed by
the survey can be made available by throw-

rich and sonorous. Furthermore, one by
ane, there has heen added to the Violano-
Virtuose various devices for producing not
only the staccato, but the arpegyio, por-
tamento, pizzicato, shake, 1rill-and all other
musical variants peculiar to violin playing.

Sixty “fingers” perform the action. As
the contact cylinder carrying the paper (fed
by a secondary cylinder} revolves, and the
perforations in the music roll pass given
points, contact is made with one or more
of the brushes and an eclectric current Hows
to finger magnets resting over the fnger
hoard. Each of these magnets attracts an
armature connected with a finger operating
rod acting upon the violin strings. The
same current also acts simultaneously on
the bow action magnets. Another magnet
produces the “staccato” while the tremolo

(Continucd on paye 56)

a Pig

ing on an electric switch. The survey has
been invaluable by helping. Connecticut to
mohilize her agricullural forces for peace
needs.

‘ | Il |

Push a Button—Get a Pig!

Have Such an Electric System in Operation.

Sounds fncredulous, Does It MNot?

Yet Up In Connecticut They

You Don't Exactly Get the Pig Or Cow by

Pushing the Button, But You Do Obtain Data as to Where You Can Buy Them.
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Putting It Over on Fritz

HE immediate ancestor of the

“Mills” hand grenade was the “jam

tin.” This was an awkward and

unretiable species of bomb, shaped

like a canned soup receptable, with a
six- or cight-inch projecting fuse intended
to burn four seconds. Sometimes it ful-
filled expectations exactly, but more often
the fuse was temperamental. It went off
before the time was up, or sputtered long
enough, after dropping in the Geiman
trencii, to allow one of the enemy to pick
it up and toss it back. Because, early in the
fall of 1915 when this crude weapon flour-
ished, hombs of any kind were so scarcc
that the soldiers often made their own, few
opportunities for dosing the enemy with his
own pills were overlooked.

The last day upon which Fritz monkeyed
with “fizzers” from the Allied trenches
with any degree of self-confidence was
November 12th, 1915. That occasion taught
him that even a “dud” jam tin has its lively
momeints,

For several weeks preceding the date
mentioned a French ordnance engineer had
heen experimenting with what he termed
“instantancous fuse.” This was made up,
wound in waxed thread, just like the ordi-
nary fuse used in jam tins. The essential
and important difference between the two

varielies lay in the fact that while straight
fuse fizzed off at the rate of one and one-
half inches a second, the instantancous
variety burned f:venty-six feet @ secoud!
Without giving the fact much publicity,
several thousand jam tins identical in ap-
pearance with the stock variety were made
up. In every way but one these were the
same ; the six-inch fuse was instantaneous,
and was made with the end charred a trifle,
to look as if the bomb had been lighted
and liad gone “dud” after being thrown.

By K. K. SAMMERIN

Tricks and Odd Slants
of Warfare that Puze
zled the Humn

Over a sixty-kilometer front in the Wer-
dun sector the bombers were assembled and
coached in the use of this new weapon.
Simultaneously at seven in the evening
“parties” started out for the German wire,
Stopping here, each of the four hundred
Lombers participating delivered himself of
four regular “jam tin” grenades and four
of the “imitations” before scurrying back.

Fritz noted one striking feature of the
engagement. Many of the Allied missiles
landed “dud”; this probably was due to the
extraordinary inefficicncy of the French
ordnance department, concerning which the
German privates had been told so much.
All along the line German defenders picked
up the imitation duds and lighted their
fuses, intending to bomb the bombers with
French ammunition.

The havoc that resulted was appalling!
Each grenade, of course, exploded the in-
stant it was lighted. Because a raid was in
progress, anyway, each individual accident
received no attention at the moment. If
Fritz saw Heiney go up in smoke while
handling a French bomb, he thought simply

that Heiney had been too careless—tongh
luck for Heiney, but he would never get
caught that way. A second later another
trick bomb would send him to join his Hun
Comrade.

For several minutes after the bombers
reached their sheltered trench the explo-
sions continued across No Man's Land. It
was estimated at the time that a full thou-
sand of the grenades exploded in the hands
of German soldiers before anyone found
out the secret. Since the average bomb

www americanradiohistorv. com

exploding in the confined lane of a trench
will kill three and wound six soldiers, it is
fairly safe to assume that this simple trick
cost the Germans at least five thousand
men in killed and wounded! From that
day forward it was official practise in the
German lines to let French bombs severely
alone.

. Another point at which Allied wits bested
German scheming was at forecasting re-
treats by the enemy. To civilians, well-
posted with data on the occasional ex-
ploits of airplanc observers, this does not
sound sensational in the least, but doubt-
less to the Huns themselves the manner in
which the Allied forces knew of the last
retreat in the Soissons-Reims sector in time
to take full advantage of it seemed little
less than miraculous. No matter what air-.
men may Say about the photographs they
took, or the observations made by telescope
from a ‘plane, this latter scheme could only
tell of a retreat actually under way—too
late for much action by the Allies. On the
other hand, the method described here not
only would tell for certain, two weeks in
advance of the first troop or supply train
movement, but wouwld mark off the exact
line to be abandoned, and tcll the depth to
which the Germans intended to relinguish
their hold!

This was done sim-
ply by listening in on
the unintelligible gib-
berish of German
trench wireless svith
Allied instruments.
Ordinarily, of course,
three-fourths of the
signaling done in the
front trenches is done

LT e T

He Thought He De-
tected Something That
Sounded Just a Little
Like a Message! He
Wound the Phono-
graph and Turned Its
Speed Indicator Down
So That the Record
Revolved Only a Few
Times a Minute. Then
He Appilled the Needle
Again. Ahal! There
Was Something There!

A O R

by means of tele-
phone, orders being
sent thru one central
station by wire to all
parts of the sector.
Towards the end of
the war, however, the
Germans began to run
out of wire and tele-
phone instruments.
They could not replace them because of a
lack of the materials. Therefore they be-
gan to plan on saving every instrument and
foot of wire when a retreat was to be made.
They took out the stations gradually, and as
they removed them they set up trench wire-
less instead. The Allies, after finding out
this plan, simply watched the appearance of
wireless sets where 'phone stations had been ;
when the wireless began to predominate it
was certain that ten days or two weeks would
(Continved on page 77)
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Cold Light

ROGERS D. RUSH, M. A.

By

OLD light is oenc of the wonders of
the medern age.  Light without
heat secems like a contradiction,
nevertheless it is a scientific fact.
Since the discovery of the electrical

Dlagram (llustrating the Old Theory of Light

Produced by Electricity. In This Explana-

tlon the Electron Is Consldered as Contlnu-

ously Producing Light Waves by its Rota-

tion. The Newer Theory of Light and Heat
Waves Is Shown at Fig. 2.

nature of light, the possibility of trans-
forming electricity directly inwo light, with-
out the production of heat. has been a
tempting goal. For centuries, scientists
dreamed ot solving the mystery of the fire-
fiy and the Awrora Borealis, but dreained
in vain. They saw light without heat pro-
duced in Nature, but could not produce
it themselves.

Today the discovery that light may be
produced without heat, by means of elec-
trical ionization, seems to be the key to
the situation, and we can only wonder
where it inay lead us. At the present time
over 90 pcr cent of all the energy used in the
fifty million incandescent lamps in the
United States, instead of being turned into
light, is scasted in the form of heat! More-
over the astonishing production of light
without heat by ionization has given us a
new view of the relation between light and
clectricity and the great problem of the
origin of light.

It used to be thought that light could
only be produced by incandescence, that is,
thri heating of a solid body to white heat,
Strange as it may seem, the candle and
the kerosene lamp are really incandescent
lights. The light they give off is due to
white-hot parucles of carbon liberated in
the combustion process. Even the light
from an arc lamp is mainly due to the
ciater in the positive carbon being heated
to incandescence.

The fact that heat is not the only factor
which effects the production of light can
be easily seen in two ways. First, salts of
sodium, potassium and lithium may be
thrown in the same flame at exactly the
same temperature, but the first gives off
a bright yellow light, the second a violet,
and the third a deep red. Second, light is
produced by an electric spark in a partial
vacuum, such as a Geissler tube, with little
ar no heat at all. In both of these cases
the light must be produced by the breaking
up of the molecules, of the selid or gas,
into electrically charged particles, or ions,
1N a mnanner to be explained later.

_ The idea of using cold light for illuminat-
Ing purposes seems to have first occurred
to Nikola Tesla. Very early in his career
he suggested that the effects produced in
Geissler tubes might be utilized in that
way. Not until recent vears, however, did
his suggestion bear fruit in the shape of
the now famous Moore vacuim tube light,
invented by McFarland Mloore, which pro-
duces a fine soft light from a glass tube
thirty to forty feet long, filled with carbon

dioxid, The heat which this light produces
is almast negligible, .

Cold light is a terin used to indicate lu-
minous raciation zwithow! heat radiation,
and that eans maximmum ecfhiciency, ie.,
a colder and a colder source. The old
fashioned kerosene lamp wastes 364 cal-
ories of heat per sccond for every candle-
power of iight produced. The gas mantle
wastes 11, and the tungsien lamp but from
1. to 2. calories.

Cousidering electric lights only, thie heat
loss in tungsten lamps has been reduced by
the introduction of gases such as nitrogen
into the bulb, hut arc lights bave made a
greater development. The juvention of the
cnclosed arc reduced the heat loss without
reducing tlie illumination. Then the iuven-
tion of the flaming arc increased the illu-
mination without increasing the tempera-
ture of the arc., The latier is the most in-
teresting development because part of the
light from the tHaming arc is cold light,
from the chemicals in thc flaine which are
ionized by the etectric current. The cold
licht from these ions plus the light from
the incandescent carbons makes the flam-
ing arc ncarly three hindred per eent more
efficient than the ordinary incandescent
lamp.

The first flaming arc appeared in 1900,
known as the Bremer arc, and using car-
bons imprcgnated with several chemical
salts. Later Stcinmetz and Whitney used
the rarc metals titanium and chromium in
their arcs and produced a still more efii-
cient light. About the same time the mer-
cury vapor light was invented, which gave
a brilliant blmish white light from the mer-
cury ions in the arc. Later still is the dis-
covery by two scientists, Franck and Hertz,
that an electric current of only 4 volts, when
past thru cold iedin zapor, produces a faint
lizht of definite color. \When the voltage
is raised to twelve, another color is ob-
tained. This is true cold light, produced
(_lirccﬂa' from the molecules as they are
ionized by the current. How this is pos-
sible, and how light and heat may be pro-
duced independently of cach other, will now
be shown.

What the actual source of a light wave is
has heen one of the mysteries of science
since the beginming of history. The dis-
covery by Maxwell, Hertz and others that
light is an electro-magnetic vibration,

caused scientists to look for the electric
charges which produce these waves. \When
the electron was discovered it was thought
that the sotution had been found, but there

How "Cold Light'' May be Obtained by Ex-
hausting an Ordlnary Glass Tube. When
Alr Is Pumped Qut of a Tube In Which There
Is an Electric Spark Dlscharge, a Stage s
Reached Where the Whole Tube Is Filled
with a Soft Luminous glow—Cold Light.

was still one great drawhack. Scientists

said that as the eleciron revolved about its
axis in the malecuie it produced light waves
just like a pacddle wheel in a Lody of water,
But as all molccules of all substances con-

The New Theory of Light and Heat Waves,
Which Says that Light Is Produced iInter-
mittently. Here Light Is Produced by the
Electron Jumping from One Orbit to Another,
as the Clrcular Orbital Paths Indlcate.

tain electrons which are constantly in mo-
tion, then all substances should give off
light all the time. This was ridiculous, as
everything in the world and the whole
universe woutd be of a dazzling brightness
like the sun.

The discoveries of todav are changing
this idea completely. One of the world's
greatest physicists, Planck, says electrons
cannot give off light waves continuously,
but emit definitc quantities at intervals.
This theory he calls the quanta theory, and
another physicist, Bohr, says the time the
light is given off is when the motion of the
electron is snddenly changed from its nor-
mal continuous motion, by its jumping from
one atom to another, or from one orbit
to another about the same atom. This is
a very simple theory. but it is often the
simplest theory which best explains the
facts. When trillions of trillions of elec-
trons are doing this at the same time, the
light is to all purposes continuous. These
theories have received added confirmation
from work done recently by Prof. Millikan
of Chicago University, who gained fame
by his original mneasnrements of the elec-
trom itselt.

The principle of the new theory can be
easily explained by an illustration. If a
ball 1s whirled in a circle on the end of a
string, the pull on the string is steady and
continuous as long as the ball whirls with
the same speed. However, if the ball is
suddenly stopt or hit by something which
makes it change its course, a jerk or a
wave will be felt in the string. Now an
clectron does the same thing, only the
ierk or wave is sent out in all directions by
the electro-magnetic field about the elec-
tron. This jerk or wave is the little quan-
tity which Planck calls a "quanta”. The
familiar way in which an electron is pic-
tured as continuously producing light waves
by its rotation. is shown in Fig. 1, but this
15 wrong accorcing to the above theory.
\What really must happen is shown in Figa.
2, where the two circles represent different
orbits and the {ull line represents the path
of tlie electron jumping from one orbit to
another and at the same time emitting a
quantity of radiation or Jight. The way in
which eclectricityy or some other agency
causes this disturbance of the electron is
not fully understood.

The most remarkable thing about it all
is that heat and light waves may be pro-
duced independently. A heat wave is pro-
duced by the vibration of the whole mole-
cule or atom as shown by the big arrows
and dotted wave line in Fig. 2. And under

(Continued an page 73)
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Popular Astronomy

Astronomical Distances

HE immensity and grandeur of the

scale upon which the visille universe

is fashioned lies almost beyond

human comprehension. To visualize

the vast extent of our own solar
system which is but a single uait in the
system of the stars we may have recourse
to earthly standards of measurenents, such
as the mile. But when we desire to express
in terms of units that can be grasped by our
imagination, the distances of the stars that
lie far, far beyond. we find that all ordi-
nary standards of measurement become
utterly inadequate for our purpose. For
the measurement of celestial distances with-
in the solar system the unit employed is
either the familiar mile or kilometer or the
“astronomical unit,” which is the mean dis-
tance from the earth to the sun (ninety-
two million nine hundred thousand miles in
round numbers).

Next Time When You Are Impatient and Fretting Because “Central”

Your Best Girl Is on Neptune.

By ISABEL M. LEWIS

of the U. 8. Naval Obscrvatory

the earth to the sun, “‘the astronomical unit,”
would subtend an angle equal to one second
of arc. This angle is spoken of as the
parallax of the star. The larger the paral-
lax; that is, the larger the angle that the
astronomical unit or radius of the earth’s
orbit subtends, viewed from the star, the
nearer the star 1s to us. The fact that there
is no known star within one parsec, or three
and twenty-six hundredths light years, of the
sun shows the immensity of the scale of the
universe of stars.

Before considering the distances of the
stars and the extent of the sidereal system
of which our sun and his satellites form a
part, let us undertake to express the dis-
tance of the sun, moon and planets from
the earth and the extent of the solar sys-
tem in terms with which we are familiar.

The nearest to the earth of all celestial
bodies is its satellite, the moon. So necar

unslackened at two hundred miles an hour.
An airplane traveling at this rate would
circumnavigate the earth in a little over
five days and would reach the moon in
seven weeks. A trip to the sun, however,
would require fifty-three vears.

After traveling for fourteen and a frac-
tion years we would pass the orbit of Venus
and eighteen years later the orbit of Mer-
cury. If we preferred to travel outward
from the earth in the direction of Mars and
the outer planets instead of toward the sun,
more than twenty-seven years would elapse
before the orbit of Mars would be crost.
An airplane journey to Jupiter would be
a matter of more than two hundred years,
to Saturn four hundred and Hfty years, to
Uranus nearly one thousand years and to
Neptune about one thousand five hundred
years. To cross the solar system on the
diameter of Neptune's orbit would be a

ELECTRICITY TRAVELS AT THE RATE OF 186324 MILES
PER SECOND. THiS ILLUSTRATION SHOWS THE LENGTH OF TIME
1T WOULD TAKE A SPOKEN WORD TQ FLY FROM EARTH TO OTHER
WORLDS ASSUMING WIRES WERE STRETCHED BETWEEN US AND
THESE HEAVENLY BODIES.THE TIME FOR RADIO MESSAGES WOULD
BE PRACTICALLY THE SAME.

Keeps You Waiting Ten Seconds for a Connection, Imagine That
You say *‘Hello” and It Takes Exactly 4 Hours and 2 Minutes for 'Hello’’ to Get Up to Neptune, and
Then You Have to Wait 4 Hours More to Give Your Sweetheart a Chance to Say *“Hello’ in Return.

While If She Were on Alpha

Centauri, it Would Take Your Voice Over Four Years to Get to Her and an Equal Time for Her Voice to Get Back, Altho You Know
That Electricity Travels at the Rate of 186,323 Miles a Second.

The unit of measurement employed for
distances beveond the solar system is either
the light year or more recently the parsec
which appears to be rapidly replacing the
light vear among astronomers. A ‘light
vear” is the distance that light, with its
finite but almost unimaginable velocity of
one hundred and eighty-six thousand miles
per second, travels ur a vear. It is equal in
round numbers to sixty-three thousand
times the distance fromn the ecarth to the
sun or approximately six thousand billions
of miles. The parsec is equal to three
and twenty-six hundredths (320} light
years, and it is approximately two hundred
thousand times the distance from the earth
to the sun. It is “the distance of a star
with the parallax of a second,” a fact whiclt
its name conveys to us. In other words, at
the distance of one parsec the distance from

is the moon that if we should make on some
great plain a model of the solar system in
which the astronomical umit, the distance
from earth to sun, would be four hundred
feet, the distance between earth and moon
would be ouly onc foot. On the same scale
the most distant planet Neptune would be
two and one-quarter miles away. In round
numbers the moon is distant from nus sixty
times the distance from the cartlh's center
to its surface or two hundred and forty
thousand miles and thru our great tele-
scopes we see it as it would appear at a
distance of one hundred miles.

Granted that it were possible to escape
the earth's gravitational lunds and to travel
by our swiftest means of convevance, the
airplane, thru interplanetary space, let us
consider how long it would take us to reach
the moon, sun and planets if our sneed were

www americanradiohistorv. com

journey of more than three thousand years.
The sun's attraction reaches far beyond
Neptune’s orbit, however. Tlere are comets
helonging to the solar system compelled by
the sun’s attraction to accompany him on
his travels thru space that return periodi-
callv to the immediate vicinity of the sun
from regions far beyond the orbit of Nep-
tune and there is also 1hedpossihi]ity that
one or more undiscovered plancts may
travel around the sun in orbits exterior to
Neptune's orbit.

Mecasured in terins of familiar units, such
as are emploved for the wmeasurement of
distances on our own planet. the extent of
the solar system is tremendously great.
Seen from Neptune. the sun presents no
appreciable disk. It is in this sense star-
like to the Neptunians, but seen from Nep-
tune the stars appear no more brilliant and
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The Fastest Vehicle Known to Man is the Airplane.
Heavenly Bodies, It Wouid Take an Alrplane a Very Considerable Time to Reach These Bodies,
All Heavenly Bodles, Only 236.000 Mlles Distant, Seven Weeks Would Be Consumed In Reaching (t By Airplane.

would Take 1359 Years. Such Are the immense Distances of the Universe.

thercfore no nearer than they do to us.

To Neptune the sun, tho star-like in form.
supplies a very appreciable quantity of light
and heat (one nine hundredth of the amount
the earth reccives) while the amount of
light and heat that Nepwme receives from
the nearest stars is entirely inappreciable.
When our airplane reaches Neptune after
a journey of one thousand five hundred
years, it is, as it were, just clearing the
ground for its flight to the stars. To cover
the intervening space to the nearest star,
traveled by light mm four and a third years,
an airplane would require fourteen and a
half willion ycars. In that time the solar
systein itself would be in some far distamt
part of the universe. for it is speeding on-
ward thru space at the rate of twelve miles
a secoud or about four astronomical units
a year.

Changing now our unit of measurement
that we may express interstellar distances
in comprehensible numbers, we prepare to
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A L AEROPLANES IN THIS ILLUSTRATION FLY AT A RATE
OF 200 MILES AN HOUR NEVER STOPPING DAY OR NIGHT

travel from the earth to the stars with the
velocity of light,

At this speed. one hundred and cighty-
six thousand miles per second, we c¢ircum-
navigate our globe in one-seventh of a sec-
ond, reach the moon in one and a fourth
scconds and the sun in eight minutes. In
a little over four hours we pass the orbit
of Neptune and are started on our journey
to the stars peneirating further and further
into interstellar space. For a year we travel
and reach not a single star tho we are
speeding ever onward with the velocity of
li?ht We have now covered the distance
ot one light year which means the waves of
light from the sun we have left behind must
travel for a vear before they reach us. We
continue our journey and find ourselves next
at a distance of one parsec from the sun.
\We have traveled a distance of approxi-
mately three and a quarter light years. and
were it possible to see the earth as well as
the sun at this distance, the two would

Supposing There Was Alr Instead of a2 Vacuum Between the Earth and the Other

Even o the Moon, the Nearest of
To Reach Neptune, It

appear to be but one second of arc apart,
a distance that requires the most careful
adjustment and manipulation of the tele-
scope to measure accurately. \We are still
one light year distant from Alpha Centauri,
the nearest of the bright stars. A few of
the stars may now appear somewhat
brighter than they appear 10 us on earth, but
the majority of the stars appear just as we
see them here on earth and the forins of the
constellations remain practically unchanged
in appearance, for we are only beginning
our journcy thru the sidereal universe and
onr position in the universe has only shiited
in a slight degree. I1{ we should continue
our journey to the wnmediate vicinty ot
Alpha Centauri, we wonld find that it is
not like our own sun, a single star, but is
a binary star consisting of two suns in
revolution around their comnmon center of
gravity. The distance of this binary sys-
tem from the solar systemn has been meas-
(Continied on puge 34)

MILES

oy w

had d

2 2

E X -

7= (=

& g g e
P o

S o w=9 o«

b = =X 2

x am= =

n i SmE &

i 3 .

r 2

B g

- =

wh

THE IMMENSITY OF DISTANCES IN THE UNIVERSE
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in This lilustration, We Are Trying to Convey to the Reader an ldea of the Enormous. Unthinkable Distances of the Universe. If the Dis-
tance from the Sun to Neptune, Which in Reality Is 2,791 Million Miles. is Represented By Seven Inches On This Scale. Then the Dis-
tance from the Sun to the Nearest Star, Alpha Centauri, Would Be Slightly Over One Mile. Note How Near the Earth s to the Sun.
Aitho 92 Million Miles Away from (2, In Order to Show the Earth Without It Touching the Sun. |t Was Necessary In This Drawing to
Make the Earth Smaller Than Ma-s. In Reality Mars Is Smaller Than the Earth. The Other Planets Are Shown in Their Correct Proportions.


www.americanradiohistory.com

26

ELECTRICAL EXPERIMENTER

May, 1919

Reclaiming Metal Dust From

N refineries of different types there is
always a possibility of some valuabte
by-products, waste, etc.,, heing lost by
gases ascending the flue. This is particu-

larly true in the metal treating field. Here

Flue Gases

the particles carried by the gases becom:e

clectrified and are projected against the

walls to the tubes. These tubes are ground-

ed and thus the particles drop into hoppers

below. Mechanical rectifiers convert the
low voltage alternating

This Power Plant Delivers 100,000 Volts and .5 Ampere,
Dlrect Current, for Precipitating the Solid Particles
Metal Refinlng Field,
Thus Saving as Much as 90 Per Cent of the Flue Dust.

in Flue Gases, Such as ih the

it has been found possible to save solid and
liquid particles from the flue gases by an
electrical process. This consists in passing
the gases thru tubes in which are suspended
insulated chains charged with high voltage
direet current. In passing thru the tube

current into direct
current.

An interesting appli-
cation of this process
was recenitly made in a
copper refnery. In
this particular installa-
tion there is another
noteworthy fact and
that is the size of the
generating and trans-
forming unit used.

The treater tubes
containing the high ten-
sion electrodes and
thru which the flu gases
pass are arranged in
six groups, The elec-
trodes are suspended at
the top from a rack
which provides ample
insulation, and are con-
nected with the high
tension direct - current
line at the bottom. The
gases from the furnaces
pass thru pipes 13 feet in diameter, a “Y"”
with valves being provided so that the gases
can be made to go either thru the treater or
directly to the stack as desired, See figure
herewith.

A Gyrostatic Bicycle

The accompanying illustration shows a
novel gyrostatic bicycle model built by a
London scientific instrument maker, and
this machine will maintain its equilibrium
for a considerable period of time. Many
of us most probably have seen the street
fakir shouting loud and longly ahout the
wonderful possibilities of the toy gyroscope,

The Gyrostatic Bicycle |s Used

Extensively in School Labora-

tories to Demonstrate the Won-

derful Stabilizing Power of the
Gyroscope.

and the apparatus here shown duplicates the
many startling mancuvers that the little
twenty-five-cent toy gyro performs., When
a gyroscope balance wheel is spun rapidly,
and providing the rim of the wheel is suf-
ficiently lieavy to give it a good momentum,
it will be found very difficult to shift the

bicycle, or other device on which the spin-
nig gvro is mounted. To demonstrate the
principle of the gyroscope—which is based
upon the fact that a spinning or rotating
mass tends to preserve its plane of rota-
tion—all one has to do is to jack up the
rear wheel of a bicycle, and by turning the
pedals, cause this wheel to spin rapidly.
Now hold the bicycle off the ground a
short distance, and endeavor to turn the
complete bicycle sidewise. You will ex-
perience a surprisingly strong counter-turn-
ing effect, which tends to keep the bicycle
in its upright plane as long as the whec)
spins at a fair rate of speed. Many of
these gyros are electrically driven; also it
is well to keep in mind the fact that even
an ordinary bicycle cxerts some gyrostatic
effort, and this has much to do with the
success of the rider in maintaing his up-
right position while spinning along on two
wheels inounted in tandem, that is, onc be-
hind the other. You have prohably noticed,
if vou have ever ridden a bicycle that the
faster you go, the easier it is to maintain
your balance. The increasing gyrostatic ef-
fect as the rotational speed of the wheels
increased was the reason.

A HARD DRINKER OF SOFT
DRINKS.

This little girl is a soft drink demonstra-
tor and she sits in show windows all day
long pouring drink after drink of some
delicious beverage into the glass and rais-
ing it to her Lps and draining it with the
greatest easc.

She seems to like the beverage, for after
each drink she nods her head a couple of
times with a happy smile which secins to
say, “My, that was good”; then she pours
down another one.

The figure is made life size of papier
maché and mounted on a tabourette, which
contains the electric motor and speed re-
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Interior of High Tension,
Chamber Inside of Flue Tube Measuring 13 Feet In
Diameter.

Which Carry the Charge When In Use.

It is stated that over 90 per cent of the
flue dust can be removed and that the value
of the copper, zinc and other metals re-
covered will within a short time pay for
the treating equipment.

Direct Current, Electrode

The Electrodes Are Suspended Chalns

The transformers are of 40 kva. capacity,
200 volts low tension and 100,000 volts high
tension. To the inotor-generator shafts are
coupled the commutating rectifiers for
transforming the high-tension alternating
current into direct current.

ducing mechanism. The cams and levers
which operate the arms and head are thoroly
concealed inside the body.

Drink Hearty, Little Girl. It’s Only Some of

willle Bryan's Famous Grape Juice. An

Electrlc Motor Solves the Mystery of This
Sllent and Ever.Drinking Demonstrator.
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Try These On Your Auto

ELECTRIC CIGAR LIGHTER FOR
THE AUTO.

At last—a perfect clectric ciuar lighter.
It should prove a boon to motorists, lt is
handy and
c onvenient
—alway-s
within
reach. The
burner up
is made of
heavy wire
and will
last intdefi
nitels
Burner tp
1S protect-
ed by acap
nnt shown
in cut. This
peat and
efficient
cigar light-
er is equipt
with 514 foot cord, which automatically re-
winds. The lighter is easily attached to the
battery in the car and costs practically
nothing to operate.

to Light
While Driving an Auto?
Electric Cigar Lighter Does the
Trick Better Than Matches and
Does Not “Blow Out'".

a Clgar
This

Ever Try

NEW MAGNETO IMPULSE
STARTER.

One of the many reasons why the mag-
neto is so irmly established as the supreme
ignition system is the fact that it does not
depend upon any other unit or units for its
electrical output and distribution of current.

The magneto transforms mechanical en-
ergy into electrical energy. The moment
the shaft of a magneto-equipt engine re-
volves, the magneto begins to generate elec-
trical energy for ignition; and, following
requirements, the higher the rate at which
it is driven the more intense are the sparks.

To facilitate starting when necessary, the
magneto here shown can be supplied, with
an impulse starter, which automatically
“speeds up” the magneto armature at the
exact moment of firing the initial gas charge
or charges, thns providing at even low
speeds the full electrical capacity of the
MAsneto.

In a word, the impulse starter or coup-
ling is a mechanical device tor the purpose
of obtaining positive and efficient starting,
without the aid of batteries or a battery
system of ignition.

The impulse starter is localed hctween
the inagneto drive and the armature ; when
the engine 15 cranked or barred over, the
armature is held stationary, while energy
15 being stared up by the compres<ion of a
series of springs. At a predeternnned mo-
ment the springs are released and the arma-
turc 1s given a partial revolution at high
speed. In this way, intense sparks are pro-
vided, and the engine given its starting
nnpulse,

As soon as the engine commences its
réguiar opecration. or attains a speed of
about 120 r.p.n., the unpulse swuarter is auto-

By Storing Up Energy In a Special Spring Coupling De-

vice, It
Starting, and Provide a Hot Spark.

Becomes Possible to Spin This Magneto at

matically disengaged, the “starter” irans
mitting the driving energy to the magneto
as a flexible coupling.

The control of the “starter”™ is by means
of u lever mounnted on a shaft projecting
{from the from of the housmg. The Jever
s s constructed that it can cither be op-
erated Ly hand or thro the medim of a
control conncction.

The impulse starter i8 not an auach-
ment, but is provided only as a part of this
new oagheto.

HEADLIGHT DIMMER

An Ohio eleetric concern 1s offering the
public a device known as a headlight dim-
mer for use on Ford cars
10 dim the headlights when
driving at night.  This
dimmer, it is claimed hy
the maker, can he at-
tacherl 10 any 1‘ord car hy
simply clamping it over
the steering post and con-
necting the wires to the
lighting circuit. The wires
are casily connected, and
when in use it is said that
the dimmer will not affect
the ignition or lighting
system in a dctrimemal
way. The control is inade
possible hy means of a
Eush and pull switch and]a

arrel type resistance. It
the Call of i pointed out that it

makes possible the usc of
a brighter light than can be secured thru
the use of dimming lenses, yet at the same
times makes it convenient to dim the lights
according to requirements of traffic laws.

EFFECTIVE AUTO SIGNAL.

In this new electric anto signal there is
only one signal box, which is placed on the

A Logical Deslgn In
Electric Auto Sig-
nals, Which Can Be
Seen from Front or
Rear. Itis Controlled
from the Driver's
Seat by Means of a
3-Way Switeh.

left rear fender (or body or pauel in the
casc of commercial vehicles and trucks).
This shows hoth from the frout aud rear,
and is visible day and night. The left rear
fender is the logical place for the signal,
as it is seen by all cars following from the
rear, or cars approaching irom the front,
as well as by the trafiic policeman, who is
always to the left of cars ap-
proaching him.

The sjgnal 3= controlled for
left, right, or stop by a plainly
marked, singlc handle, three-way
switch attached to the steering
column immediately Lelow the
steering whecl, or in a place most
accessible to the person driving.
Ivis easily attached. and there are
no moving parts to get out of
order. A tell-tale buzzer indicates
that the signal is functioning. A
very slight amount of current
from the lighting system of the
c¢ar or dry cells i1s consumed.
The signal is easily installed on
the car by any mechanic.

ELECTRICALLY HEATED PRIMER

FOR QUICK STARTING
OF AUTOS.

This Electrically Heated Primer Will Save
Much Useless Cussing and Start Your Auto
Englne 1n a Jitty. The Fuel Is Heated, Mixed
with Air and Vaporized. Then Sucked Into
the Englne. A Simpie and Positlve Device,

The autoist usually thinks of a primer as
a means of pumping fuel into the cylinders
quickly. The master primer here shown is
not a pump in any sense of the word. The
fuel is first heated boiling hot. vaporized by
heat and mixed with air. Then drawn into
the cylinders by suction of the motor. The
suction draws only the quantity needed.
Liquid gasolinc will not explode. It must
be vaporized. It must have air mixed with
it to make it explosive.

Liquid fue! in large quantities carhonizes
the engine. \With the throttle of the car-
burctor closed. the master primer acts as
an auxiliary carburctor——supplies the motor
with what it needs in any kind of weather-—
leated vapor. The heating coil draws 20
amperes, about the same as the horn. \With-
out it you may turn a balky engine over a
hundred times.

To operate the primer all one need do is
just pull a button on the dash. The same
operation as choking the carburetor. Pull-
ing the button makes electrical contact and
opens the outlet valve of the primer. When
car starts let go of hutton: the contact is
Lbroken and valve shuts off automatically.

NEW MAGNETIZER FOR REMAG-
NETIZING FORD MAGNETOS.

The Ford engine will display a great deal
more “pep” if the magnets on the magneto
are kept charged. We all know these mag-
nets will lose their magnetism. which na-
turally reduces the energy displayed by the
engine. Tlie magnetizer is constructed in
such a way that these
magnets can be
charged without tak-
ing the engine apart.
All that is necessary
15 to take off the trans-
mission cover. The
magnets can then be
charged, requiring
only three or four
seconds to cach mag-
net. This is done by
connecting the magne-
tizer to a well charged
6 or 12-volt battery or
a sufficient number of
dry cells in series.

Ford Owners WIII

Hall With Delight

This New Magneto
Magnetizer.
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True Wireless

By NIKOILA TESILA

I ritten Exclusively for The Electrical Experimenter

VER since the announcement of
Maxwell's electro-magnetic theory
scieéntific investigators all the world
over had been bent on its experi-
mental verification. They were con-
vinced that it would be done and lived in
an atmosphere of eager expectancy, un-

Alternator of 10,000 Cycles p.s,, Capacity 10
K.W., Which Was Emplcyed by Tesla in His
First Demeonstrations of High Frequency
Phenomena Before the American Institute of
Electrical Engincers at Columbia College,

May 20, 1891. Fig. 1.
usually favorable to the reception of any
evidence to this end. No wonder then that
the publication of Dr. Heinrich Hertz's re-
sults caused a thrill as had scarcely ever

been experienced before. At that

proved appliances. Similar phenomena were
noted, greatly magnified in intensity, but
they were susceptible of a different and
more plausible explanation. 1 considered
this so important that in 1892 I went to
Bonn, Germany, to confer with Dr. Hertz
in regard to my observations. He seemned
disappointed to such a depree that I re-
gretted my trip and parted from him sor-
rowfully. During the succeeding years I
made numerous experiments with the same
object, but the results were uniformly nega-
tive. In 1900, however, after I had evolved
a wireless transmitter which enabled me
to obtain electro-magnetic activities of many
millions of horse-power, |1 made a [ast des-
perate attempt to prove that the disturb-
ances emanating from the oscillator were
ether vibrations akin to those of light, but
met again with utter failure. For more than
eighteen years I have been reading treat-
ises, reports of scientific transactions, and
articles on Hertz-wave telegraphy. to kecep
myself informed, but they have always im-
presi me like works of fiction.

The history of science shows that theo-
ries are perishable. \Vith every new truth
that is revealed we get a better under-
standing of Nature and our conceptions
and views are modified. Dr. Hertz did not
discover a new principle. He merely gave
material support to a hypothesis which had

application of these radiations for the pur-
pose was quite obvious. When Dr. Hertz
was asked whether such a system would
be of practical value, he did not think so,
and he was correct in his forecast. The
best that might have been expected was a
method of communication similar to the
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Electric Transmission Thru Two Wires and
Hydraulic Analog. Flig. 3

heliographic and subject to the same or
even greater limitations.

In the spring of 1891 I gave my demon-
strations with a high frequency

time | was in the midst of press-

machine before the American In-

ing work in connection with the

commercial introduction of my I
system of power transmission,
but, nevertheless, canght the fire
of enthusiasm and fairly burned
with desire 10 behold the miracle
with my own eyes. According-
ly, as soon as I had freed myself
of these imperative duties and
resumed research work in my
Jaboratory on Grand Street, New
York, I began, parallel with
high frequency alternators, the
construction o¥ several forms of
apparatus with the object of ex-
ploring the field opened up by
Dr. Hertz. Recognizing the lim-
itations of the devices he had
employed, 1 concentrated my at-
tention on the production of a
powerful induction coil but made

less.”

a distance.

N this remarkable and complete story of his discovery of the
“True Wireless” and the principles upon which transmission
end reception, even in the present day systems, are based. Dr.

Nikola Tesla shows us that he is indeed the “‘Father of the Wire-

Te him the Hertz 1cave theory is a delusion; it looks sound
Jrom certain angles, but the facts tend to prove that it is hollow
and empty. le convinces us that the real Heriz waves are blotted

out after they have traveled but a short distance from the sender.

It jollows, therefore, that the measured antenna current is no indi-

cation of the effect, because only a small pa:t of it is effective at

The limited activity of pure Hertz wave transniission

and reception is here clearly explained, besides showing definitely
that in spite of themselves, the radio engineers of today are
employing the original Tesla tuned oscillatory system. He shows
by examples with different forms of aérials that the signals picked
up by the instruments must ectually be induced by earth currents—
not etheric space waves. Tesla also disproves the “Heaviside layer”
theory from his personal observations and tests.

EDITOR.

stitute of Electrical Engineers at
Columbia College, which laid the
foundation to a new and far more
promising departure, Altho the
laws of electrical resonance were
well known at that time and my
lamented friend, Dr. John Hop-
kinson, had even indicated their
specific application to an alterna-
tor in the Proceedings of the In-
stitute of Electrical Engineers,
London, Nov. 13, 1889, nothing
had been done towards the prac-
tical use of this knowledge and
it is probable that those experi-
nients of mine were the first pub-
lic exhibition with resonant cir-
cuits, more particularly of high
frequency. \While the spontane-
ous success of my lecture was
due to spectacular features, its

no notable progress until a happy

inspiration led me to the invention of the
oscillation transformer. In the latter part
of 1891 1 was already so far advanced in
the development of this new principle that
I had at my disposal means vastly superior

ign Prequency
irerno for

ROOT cpcles. Adjustavle conaenser
Leods o lectureé room
Rdjusloble 3
————— ’nmyp_yﬁuc nce
Diagram [lustrating the Circuit Connections
and Tuning Devices Employed by Tesla in
His Experimental Demonstrations Before the
American Institute of Electrical Engineers
With the High Frequency Alternator Shown
in Fig. 1. Fig. 2.
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to those of the German physicist. All my
previous efforts with Rhumkorf coils had
left me unconvinced, and in order to set-
tle my doubts 1 went over the whole ground
once more, very carefully, with these im-

been long ago formulated. It was a per-
fectly well-established fact that a circuit,
traversed by a periodic current, emitted
some kind of space waves, but we were in
ignorance as to their character. He ap-
parently gave an experimental proof that
they were transversal vibrations in the
ether. Most people look upon this as lis
great accomplishment. To my mind it
seems that his tmmortal merit was not so
much in this as m the focusing of the in-
vestigators’ attention on the processes tak-
ing place in the ambient medium. The
Hertz-wave theory, by its fascinating hold
on the imagination, has stifled creative ef-
fort in the wireless art and retarded it for
twenty-five years, But. on the other hand,
it is impossible to over-estimate the bene-
ficial effects of the powerful stimulus it
has given in many directions.

As regards signaling without wires, the

www americanradiohistorv. com

. chief import was in showing that
all kinds of devices could be operated
thru a single wire without return. This

Aerernzne

Capoety

Pcron Device

Electric Transmission Thru a Single Wire
ydraulic Analog. Fig. 4.

was the initial step in the evolution of my
wireless system. The idea presented itself
1o me that it might be possible. under ob-
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fliustrating Typical Arrangements far
Collecting Energy In a System of Trans-
mission Thru a Single Whre, Flg. 5,

servance of proper comlitions of resonance,
to transmit electric encrwy thrn the earth,
thus dispensing with alt artificial condnoctors.,
Anyone who might wish to eximine impar
tially the merit of that carly suguestion
mtst ot view it in the hight ot present day
science. 1 ouly nced to say that as late as
1593, when 1 luad prepared an claboriate chap-
ter on my wircless system, dwelling on its
variots instrmmentalities and future pros-
pects. Mr. Joseph Wetzler and other friends
of mine emphatically protested against its
publication on the ground that such idle and
far-fetched specnbiations would dnjure me in
the opinion of conservative busimess men.
S0 it came that only a smail part of what
1 had intended to say was embodied in my
address of that year before the Frauklin
Institute and National Electric l.ight As-
sociation under the chapter "On Electrical

Smalf capacrly Sma/tl capacily
[ e
c - Tt - ——]¢
.- Soa
_-——-_--- \“-._‘---.

c
"_-‘___..--———'—- -
Small capacy - B = A
Lorge copacly

Dtagram Elucldating Effect of Large Capac-
Ity on One End. Flig. 6.

Resonance.” This little salvage from the
wreck has earned me the title of “FFather
of the Wireless” from many well-disposed
fellow workers, rather than the invention
of scores of appliances which have brought
wireless trans-
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tunther of radical improvements,  Snitable
high frequency gencrators amd cleetricat os
cittitors had first 10 be prodoced,  The
enerpy of these had 1o be trinsformed m
cffeetive  ransmitters and  colleetd at a
distance in proper receivers,  Such o sys
tem wouid e maniicstly arcumscrined
1ts uscfulness it all estrancous erfor
cnee were nal provented and exclusivenss
secnrad, I time, however, 1 recoginized
that devices of this Kind. to be mast effect

Elevaled copactly Elevaled copacily

Alternator  Recewver

oy >y

>y Y

Transrmitter Recever

N oy

Transmisslon of Efectrical Energy Thru the
Earth as lllustrated In Tesla's Lectures Be-
fore the Franklin Institute and Electric Light
Association in February And March. 1893, and
Mechanical Analog of the Same. Fig. 7,

ive and efiicient, should be designed with
due regard to the physical properties of
this planet and the electrical conditions
obtaining on the same. I will briefly touch
upon the salient advances as they wvere
made in the gradual development of the
system.

The high frequency alternator employed
in my first demonstrations is iltustrated in
Fig. 1. It comprised a field ring, with 384
pole projections and a disc armature with
coils wound in one single layer which werc
connected in varions ways according to re-
quircments. It was an excellent ipachine
for cxperimental purposes, furnishing sinu-
soida! currents of irom 10,000 to 20,000
cycles per second. The output was com-
paratively large, due to the fact that as
much as 30 amperes per square millimeter
could be past thru the coils without injury.

The diagram in Fig. 2 shows the circuit
arrangements as used in my lecture. Reso-
nant conditions were maintained by means
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Tesla’s System of Wireless Transmlsalorr
Thru the Earth as Actually Exposed In
Hls Lectures Before the Frankhn In-
stitute and Electric Light Asscceiation (n
February and March, 1893. Fig. 8.

of a condenser subdivided into small sec-
tions, the tiner adjustments being effected
by a movable iron core within an induct-
ance coil, Lonsely linked with the latter
was a high tension sccoudary which was
tuned to the primary.

The operation of devices thru a single
wire without return was puzzling at first
becatse of its novelty, hut can be readily
explaiticd by suitable analors. For this
purpose reference is made to Iigs. 3 and 4.

In the former the law resimance electric
conductors arc represcuted hy pipes of large

Ly

The Forerunner of
the Audion-—the
Most Sensitive
Wireless Detector
Known, as De-
scribed by Tesla In
His Lecture Before
the (Institution of
Electrical Engi-
neers, London,
February, 1892.

Fig. 9.

I .

section, the alternator by an oscillating
piston and the filament of an incandescent
lamp by a minute channel connectiug the
pipes. It wilt be clear from a glance at
the diagram that very slight excursions
of the piston would cause the fluid to rush
with high ve-

mission within
the rcach of
every young
amateur and
which, m a
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ings overshad-
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locity thru the
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and that vir-
tually all the

HIRELESS energy of
e movement
would be

t r a nsformed
into heat by
friction, simi-
larly to that
of the electric
current 1n the
tamp filament,
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Tesla's System of Concatenated Tuned Clrcuits Shown and Described

September 22, 1896, ard —orresponding Arrangements in Wireless Transmission.
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resulting in the generation of leat as in the
incandescent lamp. Theoretically consid-
ered, the efficiency of conversion of energy
should be the same in both cases.

Granted, then, that an economic system
of power transmission thru a single wire is

0

Testos four circui? B
luned miredless syshem

Al

Tesla's Four Circuit Tunmed System Con-
trasted With the Contemporaneous Hertz-
wave System. Fig, 11

practicable, the question arises how to col-
lect the energy in the receivers. With this
object attention is called to Fig. 5, in which
a conductor is shown excited by an oscil-
lator joined ta it at one end. Evidently, as
the periodic impulses pass thru the wire,
differences of potential will be created along
the same as well as at right angles to it
in the surrounding mecdium and either of
these may be usefully applied. Thus at a,
a circuit comprising an inductance and ca-
pacity is resonantly excited in the trans-
verse, and at b, in the longitudinal sense.
At ¢, energy is collected in a circuit parallel
to the conductor but not in contact with it,
and again at d, in a circuit which is partly
sunk ito the conductor and may be, or
not, electrically connected to the same. It
is important to keep these typicai disposi-
tions in mind, for however the distant ac-

Tmnsmrtting
Gircurt
Forms of Recewing Lircusts

> 7 7 v, L‘[ SRV
.(..lIl..,-_I.lI. 3 ﬁh A

Transmitting Circuit : 7
connected to twopoin’s Pe;f;f,’: e e
ot the grovad 0r boh endls

==

Source ot bugh
frequency
currents

s -

Arrangements of Directive Circuits

Described In Tesla’s U. $. Patent No.

613,809 of November B, IB98, on

i"Method of and Apparatus for Con-

trolling Mechanism of Moving Ves-
sels or Vehicles." Fig. 12.
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tions of the oscillator might be modified
thru the immense extent of the globe the
principles involved are the same.
Consider now the effect of snch a coun-
ductor of vast dimensions on a circuit ex-
citing it. The upper diagram of Fig. 6 il-
lustrates a iamibar oscitlating system com-
prising a straight rod of self-inductance 2L
with small terminal capacities ¢c and a node
inn the center. In the lower diagram of the
figure a large capacity C is attached to the
rod at one end with the resuit of shifting
the node to the right, thru a distance cor-
responding to scli-inductance X. As both
parts of the system on either side of the
node vibrate at the same rate. we have cvi-
dently, (L -+ X) ¢ = (L — X) C from

which X = L -

C+c
pacity C becomes commensuraie to that of
the carth, X approximates L, in other
words, the node is close to the ground con-
nection. The cxact detcrmination of its
position is wery important in the calcule-
tion of certain terrestrial clectrical and
grodetic data and | have devised specwal
means with this purpose in view.

My original plan of transmitting energy
without wires 15 shown in the upper dia-
gram of Fig. 7, while the lower one illus-
trates its mechanical analog, first publisht
in my article in the Century Magazine of
June, 1900. An alternator, preferably of
high tension, has one of its terminals con-
nected to the ground and the other to an
elevated capacity and impresses its oscil-
lations upon the earth. At a distant point
a receiving circuit, likewise connected to
ground and to an elevated capacity, collects
some of the energy and actuates a suitable
device. I sugpested a multiplication of
such units in order to intensify the effects,
an idea which may yet prove valuable. In
the analog two tuning iforks are provided,
one at the sending and the other at the re-
cerving station, each having attached 10 118
lower prong a piston fitting in a cylinder.
The two cylinders communicate with a
large elastic reservoir filled with an incom-

\When the ca-

ALITE ATV €S ERANP

Diagram Exposing the Fallacy of the Gliding
Wave Theory as Propoundéd in Wireless
Text Books. Fig. 13.

pressible fluid. The vibrations transmitted
to either of the tuning forks excite them
by resonance and, thru eclectrical contacts
or otherwise, bring about the desired re-
sult. This, may say, was not a mere
mechanical illustration, but a simple rep-
resentation of my apparatus for submarine
signaling, perfected by me in 1892, but not
appreciated at that time, altho more effi-
cient than the instruments now in use.
The eleciric diagram in Fig. 7, which
was reproduced from my lecture, was
meant only for the exposition of the prin-
ciple. The arrangement. as I described it
in detail, is shown in Fig. 8 In this case
an alternator energizes the primary of a
transformer, the high tension secondary of
which is connected to the ground and an
elevated capacity and tuned to the imprest
oscillations. The receiving circuit consists
of an inductance connected to the ground
and to an elevated terminal withont break
and is resonantly responsive 1o the trans-
mitted oscillattons. A specific form of re-
ceiving device was not mentioned, but I
had in mind to transform the received cur-
rents and thus make their volume and ten-
sion suitable for any purpose. This, in
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substance, is the system of today and | am
not aware of a single authenticated in-
stance of sunccessful transmission at con-
sideralde distance by different instrumen-
talities. It might, perhaps, not be clear to

Vg lines:

-

)
i
1
r
|

Flg. 14. Diagram Explaining the Re-
lation Between the Effective and the
Measured Current in the Antenna.

those who have perused my first descrip-
tion of thecse improvements that, besides
making known new and efficient types of
apparatus. I gave to the world a wireless
sysiem of potentialities far bevond any-
thing before conceived. 1 made explicit

%
O

Merfz oscillalor of
great energy meffec//Vf

Orounded pseilfator
of smail energy
highly effectve

R TR TN 45 A A IT b s o > - Z)

Fig. 15. lilustrating One of the_General Evi-
dences Against the Space Wave Trapsmission.
and repeated statements that 1 contem-
plated transmission, absolutely unlimited as
to terrestrial distance and amount of en-
ergy. But, altho 1 have overcome all ob-
stacles which seemed in the beginning un-
surmountable and found elegant solutions
of all the problemns which confronted me,
yet, even at this very day, the majority of
experts are still blind to the possibilities
which are within easy attainment.

My confidence that a sigmal could be
easily flashed around the globe was
strengthened thru the discovery of the “ro-
tating brush,’ a wonderful phenomenon
which 1 have fully described in my address
before the Institution of Eiectrical Engi-
neers, London, in 1892, and which is illus-
trated in Fig. 9. This is undoubtedly the
most delicate wireless detector known, but
for a long time it was hard to produce and
to maintain in the sensitive state. These
difficulties do not exist now and 1 am look-
ing to valuable applications of this device,
paricularly in connection with the high-
speed photographic method. which 1 sug-
gested, in wireless, as well as in wire, trans-
Mmission.

Possibly the most important advances dur-
ing the following three or four years were
my system of concatenated tuned circuits

Two féms ofgrounded circur’s equally elfechve

|

Transmifler gfmﬂsmﬂ/erar receiver

R eSS ¢
Fig. 16. Showing Unimportance of Relative
Positlon of Transmitting and Recelving An-
tennae in Disproval of the Hertz.wave
Theory.
and methods of regulation, now universally
adopted. The intimate bearing of these in-
ventions on the development ot the wireless
art will appear from Fig. 10, which illus-

(Continned on page 61)
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Novel Generators

MAGINILE yoursel{ wearing a set of head
receivers and a telephone transmitter
and listening to a voice saying, "/ am

right over R7 and vour shells are all hursi-
titg ‘shorl” Increase range 50 yvards.” That
was the experience of American ridhio oper-

Eouding gear of each ‘plane, so that the air
“hack-wash’” of the propeller drives i small
two-hlade wooden {an on the generator
shaft. 7Thus the gencvrator rums whenever
the ‘planc 15 1 motion, and itlso winde 1t s
on the groond with the engine running

—

Above:—Spring Cradle Suspension of the Wireless Generators Usn-:d on

r

b

Ground Officers of the U. S. Army Talking to Alrplanes In

Flight by Means of Wireless Telephone.

of Such Communication Has Recently Been increased to
150 Miles by Officlal Test.

_ ——
1

U. S. Naval Submarine Chasers and Destroyers, to Eliminate the Trans-

mission of the Humming Sound Produced by Thelr Operation, to the Steel

Hull of the Vessel and (ts Subsequent Interception by a Lurking U-boat.

The Sub-sea Sound Detector Used by the German Submarines Was so
Sensitive That This Precaution Was Necessary.

At Right:—Lower Rlght-hand View Shows the Wind-driven Alrplane
Radlo Generator Developed Durlng the War. (ts Speed, of Course. Varles
with the Veloclty of the 'Plane and How Its Voltage I|s Malntained
Constant with Varlable Specd is One of the (ntercsting Problems That

Radlo Englneers Had to Solve Before Anything Else Could Be Done.

ators during the latter part of the war, for
radio telephone sets were developed that
enabled men on the ground to talk with air-
planes flying over the enemy lines and aim
the guns according to their directions.

An essential feature of the radio tele-
phonc set is a small generator to deliver
direct current at from 275 1o 330 volts. For
airplane use, these generators also delivered
curreat at 25 voits. One is mounted on the

Constant voltage with variable speed is se-
cured by an ingenious arrangement of dif-
ferential fields controlled by a two-element
vacutmm tube mounted in the stream-fine
housing of the generator.

At stations on the ground or on ship-
board, power is taken from storage Dbat-
teries, and here a small dynamotor, driven
by 10-volt current, gives the required high
voltage. In the field one of these sets was

crixinally mounted on a light nmietal {rame
carrying u voltmeter, fus terminals,
Quite recently an aluminum carrying-cise
was developed which was watertight when
closed, Alt the switehes, fuses, ete, are
mounted mside,

Sl

The Range

A submarine chaser often lies motionless,
waiting for a U-boat to stick its nose above
the surface. So sensitive are the listening
devices on the sulunarines that even the
slight hum of one of thesc dynamotors,
transmitted to the chaser hull, would be-
tray its position. Hence the dynamotors
furnished to the Navy are mouuted in a
cradle of coil springs as hcre illustrated.
Photos couriesy H'estinghouse E. & M. Co.

Boosts Signals 1,000,000 Times

The six-step audion amplifier set here
shown represents the latest development in

French armies was in part due to the won-
derful results achieved with such amplifiers

on the various battle-fronts Aumplifiers
using as many as nine steps were employed

amplifiers, and its intensifying p——
gualities are enormously in
excess of any similar appa-
ratus produced heretofore.
Under ordinary conditions,
this set will amplify 1.000.000
times, 5O it is especially well
adapted for use in connection
with the reception of the very
weak signals set up by the
small portable transmitters
used in modern warfare. As
a matter of fact, the set has
been designed strictly with an
eye towards military field
work, and similar purposes,
and has already proved its ef-
ficiency along such lines. An
entirely new departure in de-
sign is seen in the fact that
only one “A" battery, and one
“B” battery are employved. In
addition, these batteries are
practically free of adjustment,
which greatly enhances the
value of this set, and is a
unique feature in amplifier
construction. :

In connection with the above -

== with marked success in trench
communication. acrial com-
inunication, and similar work,

In the lower left-hand cgr-
ner of the panel is mounted a
simple two-way switch, by
means of which the first bulb
can be made either a detector
for radio signals or the first-
step amplifier for audio-fre-
quency currents, \Vhen used
as a detector. the conncctions
from the tuner are made to
the upper pair of external
binding posts. \When used as
an amplifier, the connections
from the detector (or the
two-ground terminals, in case
one is receiving conduction or
induelion currents thrn the
earth) are made to the lower
pair of external hinding posts.
To the other pair of binding
posts is connected the six-volt
storage hattery.

The telephone cord ter-

minates in a plug, which can
be plugged into the third,

apparatus, it may he men- |y
tioned that the success of the

1,000,000 Times,

The Most Powerful Vacuum Tube Amplifier Now Standardized and Built.
Is a Six-stage Amplifier and Possesses
It Solved Many Knotty Problems Durlng the war.

an Amplifying Power of

fourth, fifth or sixth jack
cord to the degree of ampli-
fication which is desired.


www.americanradiohistory.com

32

ELECTRICAL EXPERIMENTER

May, 1919

U. §. Adopts Multiplex Radio

“HE recent announcement that the
Government had decided to adopt the
mutltiplex svstem of radio telesraphy

and telephony, makes possible some entirely
new methods of commmunication.

The multiplex radio system is a complex
one. The mnltiplex system of ordinary
telegraphy permits the sending and receiv-

ing of eizht different messages on one wire
at the same time. Thus it may be seen
what a great advantage it holds over the
old method of Morse telegraphy.

Radio messages are sent by the same
method. The trans-Atlantic Radio Room
in the Navy Departinent illustrated here-
with is completely equipt with a multiplex

A Recent Photo Taken of the U, S. Navy Department's Trans.Atlantic Radio Operating

Room.

Mulitiplex Radio Signaling Is Now Carried on in Both Directions across the Ocean,

radio outfit. By this new system Secre-
tary Daniels is ahle to keep in communica-
tion with several vessels out at sea at the
same time. Likewise, President \Wilson. on
his voyagze to France. was able to keep in
immediate communication with Washing-
ton,

This photograph is the first to be re-
leased showing the trans-Atlantic Radio
Operating Room of the Navy Department.

This is the receiving room of the radio
station in the Navy Depariment. Four re-
ceiving machines constitute. with the four
periorating nachines, one complete unit of
multiplex radio-telezraphy. As a result,
four messages may be sent and four re-
ceived over one antenna at the sanie time.

RADIO LINKS 3000 MILES BE-
TWIEN OMSK AND LYONS.

Omsk. in which are centered the hopes
for the rebuilding of a new Russia, after
months of isolation. is now actively in wire-
less communication with the outside world.
Hourly reports. containing a complete news
service. are received in Omsk direct from

the French iireless station at Lyons,
France. Outgoing communication will be
inaugurated soomn.

From Omsk to Lyons is 3,000 miles on
a direct air line over Bolshevik Russia and
Central Europe. Omsk is about midway
between the Atlantic and Pacific oceans.

AN OMISSION.

We wish to state that credit for the
photographs accompanying the article en-
titled “The City of %plendid Night” by
Amos Stote. publisht in the January, 1919,
issue, should have been given to the New
York Edison Co.

New French and American Audions

NDOUBTEDLY the radio amateur

and experimenter has often wondered

what form of audion or vacuum de-
tector and amplifier was being used both
by the American and European armies.
Thru the courtesy of Dr. Lee de Forest, we
are enabled to show herewith the standard
form of three-electrode audion in use by
the French Army signal corps, as well as
by the French Navy, and also the standard
form of three-electrode audion in use by
the United States Army Signal Corps.

As we have heard but very little concern-
ing the French and other European wire-
less apparatus for several years, owing to
the war conditions existing, we find consid-
erable interest in the French tvpe of
vacuum bulb detector and amplifier, and so
we will consider it first. _

As the illustration shows it comprises a
spherical form of glass bulb, which is
eventually pumped out to a very high de-
gree of vacuum. One thing decidedly no-
ticeable about both the French and Ameri-
can tubes, is the simplified and highly im-
proved form of base which incorporates
four contact pins, which form a juncture
with four sockets in the bayonet-joint re-
ceptacle supporting the audion. Two of
the contact pins lead to the incandescent
filament, while the other two connect to the
grid and the plate respectively. It is thus
but a moment’s work to snap a bulb out of
its socket and replace it with another one.

The French audion is unique in its gen-
eral design, as will be noted from the ac-
companying illustration, the filament being
in the form of a fine straight wire passing
thru the center of the grid, whiclh takes the
form of a helical coil of non-oxidizing wirs.
Qutside of the helical grid. we find the
wing or plate element, which is made in the
form of a small cylinder or tube. Each of
the three distinct elements comprising the
audion are spaced about 3/32 inch apart. It

is stated on good authority
that during the war the
French Government mnanu-
factured five thousand of
these audion bulbs every
day, or almost two million
of them in a year. This
rate of audion production
was carried on during the
last two years of the war.
The French bulb here
shown is particularly in-
teresting as being ethcient
and swtable in all three
functions, — detector, am-
plifier and oscillator.

The Standard United
States Army type of three-
electrode audion here
shown comprises filament,
grid and plate, rigidly se-
cured in place in the man-
ner indicated. Particular
attention has been given in
this design to the manner
of supporting the inverted
“V" type filament as well
as the grid and plate ele-

ments, so that as a matter At the Left—U. $. Army and Navy Type de Forest Audion.
Right—the Famous
Audion, Five Thousand of Which Were Manufactured Every
Day during the Last Year of the War,

of fact these rugged hulbs At
can be handled without
anv particular pains, and
none of the electrode ele-
ments can move as they could in the older
types. A still hetter construction is in-
volved in a modified and improved form
of audion being developed for the United
States Signal Corps by Dr. de Forest. 1t
will he seen how the plate member is bent
into the shape of an inverted "U" and
rigidly secured by two wire members sec-
curely molded or fused into the glass
stem. The fine wire grid i< securely
mounted in place inside of the plate mein-
ber on two upright wire legs as shown, and
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French Type of Three Electrode

r It Serves as Detector,
Amplifier and Osciliator.

the top of the filament is anchored and sup-
ported by a third wire secured in the glass
stem. There is stll a slight chance for a
little movement between the electrode ele-
ments in this detector. and in the improved
form aforementioned and which is now
being developed and perfected, the filament,
grid and plate are still further strength-
ened. so that no matter how much the bulb
is jarred or shaken, no variation whatsover
can occur n the spacing between any two
of the three electrodes.
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New Regenerative Vacuum
Tube Circuits

By SAMUEL ©D. COHEN

URING the war the vacuum tube

has gone into very extensive nse in

radio  communication and other

allied electrical fields. The regener-

ative circuits nsed until now have
heen found satisfactory, Howuver, certain
improvements were discovered and it is
the privitege of the writer to give the re-
sults of some of these improvements that
were made on regenerative vacuum tube cir-
ciits for the reception of long distance sta-
tions using long wave lengths,

One of the schemes tried by the writer
was to couple the grid to the plate of the
vacuinn tube directly in the antenna systemn
oi the oscillating circuit, in order that hete-
rodyne method of reception might be ac-
complished with maximum efliciency. For
this work it was essential to coustruct a
coupled magnctic system in order to accom-
plish the desired cffects anl the accom-
panying photograph shows a special type
of mductive coupler utilized thruout these

experiments. It will be noted from the
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This New Audlon Regenerative Clrcuit Utlhi-
izes a Five Coll Loose Coupler. Which Is
Described In Detail by the Author. By This
Arrangement the Grid and Plate Circults
Are Coupied Magnetically, There Are Two
Secondary Colls Which Form a Variometer.

photograpli that the primary winding con-
sists of two distinct coils wonnd on the
same tube and in the same direction. The
third coil which is swung on a pivoted arm
ax indicated moves into the magnetic field
of one of these coils. The secondary of
thie coupler also consists of two coils, mov-
ing one inside of the other. thuz comprising
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In This Audion Clrcuit. the Plate and Grld
Are Coupled Magnetically Thru Coll L., and
the Central Tap Shou.gd Be Accurately Taken

Fﬁ 5 "

This Clrcuit for a Regeneratlve Vacuum
Tube Is Simllar to That Given In Fig. 2,
and Needs no Speclal Comment.

a variometer. The coupling of hoth of
these coils can be changed at will, hoth
within the main primary and outzide of the
primary. This was esseutial in order o
eliminate the use oi switches for the con-
trol of the inductance of the coils.

The coils were built with great care. in
order to eliminate the umndesirable oscilla-
tions produced within the coil cirenits, due
to the inherent distributed capacity of the
coils.

A circult giving remarkable results in am-
plifying received signals is that shown in
Fig. 1. The main inductance L, is the main
primary conuected in series with the small
coil wound on the same tube L., which is
thereafter connected to the ground as in-
dicated. L: and L:, which comprises the
secondary of tlie coupler are connected in
a variometer mauner as indicated. The
joint poiut of these coils is connected to
the filament terminal of the vacuum tube.
The end of the coil is linked ta the hattery
B. of the plate. while coil L: is connected

ROGERS UNDERGROUND ANTENNA

Since the publication of the Rogers
underground antenna in our March issue
| we have been flooded with letters from
| amateurs all over the country who desire

to have further iInformation on this
wonderful radioc development. The stand-
ard question asked by most of these cor-
respondents is, how large is the antenna,
how to connect it, etc. In a few words,
we might say that a satisfactory method
is to use about 100 to 300 feet of ordinary

standard automobile rubber cable, bury.
ing same in a 3-foot earth trench. The
cable is then covered up entirely. One

end is insutated, the other end goes to
the instruments toking the ploce of the
former aeriol.

In our next issue we shall have a com-
prehensive article specially prepared for
amateurs on the Rogers Underground

l System.—Editor.

very essential to note that the filament coil
lue should be tapt off exactly at the cen-
ter of coil 1. in order to give best results.
This is done in order to equalize the po-
tentials between the grid and plate circuts.
Coil L, can be made as a variometer as
will be shown tfater. Condenser G ois a
regular oscillatory secondary tuning con-
denser, The resistance R is a grid leak-
resistance  and  its  magnitude  depends
upon the operating characteristics of the
tube,

\ sinular circuit to that of Fig. 2 is
shown in Fig. 3, and needs no comment.

In Fig. 4 is shown another circuit for
accomphishing the necessary results for re-
zencrative effects for better efficiency. It will
be noted that the mductances L. and la
comprise a variometer sccondary coupled
to the primary L, The inductance L, is
coupled magnetically to the antenna in-
ductance L; amd to inductance Ly which
comprises another variometer of boh L.
and Li, coupled magunetically to the plate
and ving circuit of the vacunm tube. Con-

1]

£Frg 4

Regenerative Audlon Clrcult Utllizing All

Filva Colis on the Loose Coupler, Varlable

Condenser Cy 1s Used to Tune the Compietes

Secondary Osclilatery Circuit in the Manner
Indicated.

denser C, is used to tune the complete sec-
ondary oscillatery circuit, which comprises
the inductances L. Ls, L., Ls. \With this
arranmgement it is possible to receive wave
lengths from different magnitudes ranging
from 130 up to 4000 wmeters. It is, of
course, to he understood that to receive
(Continued on puge 74)

to the tertiary coil L., which coil is the
one mounted on the moving arm as indi-
cated on the right of the photograph, Coils
L: and L, are coupled maguetically and
electrostatically thru the condenser C,. It
will thus be scen from the diagram that the
plate and grid are coupled thru the in-
ductance L; and which said inductance is
coupled to the anteuna system L., A cri-
tical adjustment is necessary between L.,
and Ls and between L. and L. to give
maximum radio frequency amplification in
the circuit. Condenser C; has a magnitnde
of the order of two microfarads and is
ased in general to permit the high fre-
quency current to readily pass to the plate,

Another circuit is shown in IFig., 2, which
zave excellent results. In this circuit, the
plate and grid are coupled magnetically
thru coil L. In this particnlar case, it is

(¥ 3 ¢
=
[} .
4
= ¢

3

F’g 5 LN
Another Regenerative Clreuit Resembilng
Flg. 4. Here the Radlo Frequency Bridging

Condensers Cs and C. Are Used to Permit
Radleo Fréequency Currents 1o Pass Freely to
the Plate.


www.americanradiohistory.com

34

ELECTRICAL EXPERIMENTER

May, 1919

Practical Chemical Experiments

Testing of Wool, Cotton and Linen
By ALBERT W. WILSDON

£19.9 e«

The Two Long lllustrations on This Page Show How Varlous Textlles Such as Cotton,

Sk,

Linen, Etc., Look Under the Microscope.

Microscople Examination of Such Textiles Is Considered One of the Best Methods of Determining Just What a Certain Fabrlc is Com-

posed of. Microscople Drawings of the

N order that the lJayman may be more
familiar with methods of making quick
and accurate tests of varied textiles,
this article is written, and not with an
object of a complete treatise on “Tex-

tile Testing,” which work in its entirety
may be written in several volumes.
A person buying a piece of material, let

Fig. 19. The Burning Test Applied to Vari-
ous Cloth Materials to Determine Thelr Com-
position, Particularly the Presence of Wool.
Vegetable Flbers May Be Readily Distin-
gulshed from Animal Fibers Bv{ Burning,
Anlmal Fibers Such as S(lk and Wool Glving
Off the Smell of Burnt Horn. They Do Not
Fire Like Vegetable Fibers, But Cease to
Burn When Removed from the Flame. Veg-
etable Fibers Give Off a Slight Odor of
Burnt Wood When Iignited, and They Burn
Away Very Rapldly WIith a Flash, leaving No
Hard Cinder, But a White or Gray Ash Only.

us say for a suit, does not want to feel that
he is being imposed upon by having in-
ferior substitutes sold him when he believes
it is all wool. He must, therefore, have
immediately available some means of test-
ing.

Textiles may be separated into two main
divisions, as we may call them. VEGE-

Varlous Fabrics Shown

In the
Blue Warsted Clips.

TABLE FIBERS, under which heading
appear Collon, Flax, Hemp, etc., and ANI-
MAL FIBERS, as IWeol and Silk.

COTTON appears under the microscope
as a wide band, generally twisted, as shown
in Fig. 1. Chemically, cotton fiber, sep-
arated from all impurities, may be looked
upon as pure Cellulose, similar in composi-
tion to the Cellulose mn starch. Ordinary
raw cotton 15 not pure Cellulose, containing
as it does, various impurities such as wax,
oil, coloring matter, water and about 1 per
cent. of mineral matter.

The appearance of various kinds of
WOOL under the microscope is shown in

Fig. 2. \Wool differs very considerably in
chemical composition from Cotton and
Flax. It consists of horny-matter (Kera-

tur), Carbon, Hydrogen, Oxygen, Nitrogen
and Sulfur. This composition is strikingly
noticed when wool is burnt, accounting for
the peculiar and disagreeable smell of
burimg horn which is given off. Boiling
Caustic Soda or Potash solutions dissolve
Wool, and if Acetic Acid in excess is added
to the solution obtained Hydrogen Sulfid is
given off.

SILK, under the microscope, exhibits no
definite structure, but consists of cylindrical
or flattened, sometimes helical, compact
threads, having the appearance of a smooth
cylinder without any contents. Fig. 3 de-
picts Silk as seen under the microscope.
Chemically, Silk is composed of silk gela-
tine, silk fiber, with fat, coloring matter and
mineral substauces.

FLAX-LINEN fibers consist of chemi-
cally pure Cellulose, and are of regular
thickness. The cells are built up in a reg-
vlar manner, cylindrical in shape, having
nodes arranged at regular intervals as
shown in Fig. 4.

In HEMP the cells are very irregular in
form, and do not possess nedes as in the
former case. The cell walls are not of such
constant thickness as Flax, and the ends of
the fibers are blunt, having thick walls, fre-
quently branching laterally.

HODDY is old woolen or worsted ma-
terials, torn to pieces by a machine having
spiked rollers, which reduces them to
fibers. They are then cleaned, and the fiber
spun with a certain proportion of new woal.

Broadly, shoddy fibers are of two kinds.

Illustration Above are:—1—Cotton,
3—Silk, 4—Linen, 5—~Hemp, 6—Cotton and Llinen Mixed, 7—Cotton and Wool, 8—Cotton and Silk, 9—Shoddy,

2—Wool, Varlous Kinds,
Made from New, Fline,

namely—those obtained by mechanical dis-
integration alone from the clippings, and
second, those fibers that are obtained from
rags that have been carbonized. 1t thus be-

comes necessary to consider first the result
of a purely mechanical operation, and in
the latter case, combined
mechanical operations.

chemical and
Naturally, we con-

Fig. 20, This Shows Apparatus Arranged for
the Accurate Testing of Cotton and Wool
Content of Cloth, and One That is Used By
Practically All Commercial Cloth Testers.
One Glass Contains a Solution of Caustic
Potash, or Caustic Soda, Into Which Is Im-
mersed a Sample of the Wool to Be Tested:
A Precipitat Indicates the Relative Amount
of Cotton and Other Substances Present.
Likewise When Cotton IS Immersed in an
Acld, a Precipitat Will Show the Relatlve
Amount of Adulterants. See Also Flg. 7.

sider whether the chemical operation of
carbonizing has in any way altered the
fibers so that they might difter microscopi-
callv from those treated only mechanicaily.

Pure wool, when first sheared from the
sheep, shows that the fibers are terminated
at one end with a slightly rounded point,
while the other end shows a more or less

(Continued on page 79)

Fig.10

1g. 1

rig#__

Frg.l7

fig. /8 ]

Microscopic Appearance of Various Fabrics Under Microscope, Continued.
11—Shoddy, Made from Carbonized Brown Serge, 12—Shoddy,

10—Shoddy, Made from New, Fine, Black Worsted Clips,

Made from Brown Serge That Has

Been Carbonlzed and Subsequently

Stript, 13—Fibers Made from Blue Serge That Had Been First Carbonized, Then Stript, and Afterward Dyed Green, 14—Shoddy, from

the Same Batch as That Shown In Fig. 12, Except That It Has Been Dyed a
bonized, Then Stript, Afterward Dyed a Deep Orange,
Carbonized, Stript and Dyed Ollve Shade, 17—Shodd

and Finally Garneted, 16—Shoddy,

Full Red, 15—Originally a Brown Serge That Had Been Car-
Made from Brown Serge Which Had Been
Y, Made from Various Knit Goods of Different Colors, 18—Shoddy, Made from Serges

That Were Carbonized, Stript and Dyed a Deep Maroon.
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Experiments in Radio-Activity

N the last articte ionization by a-rays
was discust. The radiations of radium
also possess the property of affecting
photographic plates, “This action of
radio-active substances is essentially an
ionizing property and the effect produced is

Arrangement of Plate and Uranlum Sait
tn Taking Radlagraphs.

proportional to the ionizing power of the
sulistance.

1loth the a and b particles ionize the air
thru which they pass; however. the a-parti-
cles do this to a larger extent. In fact the
total number of ions per scc., due to the
complete absorption of a-rays from one
gram of radium, 1s 236 X

By IVAN CRAWFORD

PART 111

spread it cvenly over a photographic plate.
After a long exposure the plate wall be seen
to be affected.

Nicwenglowski has shown that phos-
phorescent calcium sulfid after being ex-
posed to sun-light, assumes the power of
emitting beta particles. These particles are
extremely penetrating, and are capable’ of
affecting pliotographic plates even thrn
comparatively thick sheets of intervening
metal.  This property, however, differs
from ordinary radio-activity. The sun-
light seems to cause a disintegration of the
calcium atom, causing an cmission of heta
rays.

Much better radiographs may be ob-
tained if the ionizing agent is the active
portion from a spinthariscope. This is a
wonderful little instrument and should be
in the hands of every experimenter of
radio-activity. Considering the great va-
ricty of experiments which may be per-
formed with it, and the comparatively smnall
sum for which it may he procured from
several leading houses, the experimenter, if
at all possible, should possess himself of
oune, It is, while being an extremely inter-
esting and instruciive apparatus, a wvery
simple one. In its common form it some-
what resembles the cyepiece of a inicro-

glued. Just above this serecen and with its
¢énd about over the middle of it, a small
watch hand is secured. To the extremity
of this a small quantity of radinm salt is

": I .',&;..-.‘~
L tEe -

-

Palnt

Radlograph of Key and Pen

Taken wlith Radium Ore. Exposure
Three Days.

fastened. In some spinthariscopes the arm

which supports the active substance is re-
movable, allowing it to be utilized in the
making of radiographs. Those, however,

which are fitted with sta-

10, while the beta rays
from the samec amoumt of
radium produce only 9 X
10", It will be seen from
this that the a-rays would
affect the plate to a nch
greater degree than the h-
rays. This is only true when
there is no ahstruction be-
tween the substance and the
plate. When a solid is in-
terposed the effect is ac-
con plished almost entirely
by the b-rays on account of

their greater penetrating

power. -
Geitel, and afterwards

Becquerel and Mme, Curie

showed that the b-rays

were subject to magnetic

deflection. The experi-

ments conducted by Kaufmann and Bec-
querel have shown that the b-particles con-
sist of negatively charged particles pro-
jected with an excecdingly high speed, in-
deed almost approaching that of light. Thesc
experiments also proved their mass was
equal to that of the cathode particle in
vacuum tube phenomena, Really, however,
the b-particles are electrons ejected from
radio-active substances at a considerably
higher speed than that observed for the
cathode particle.

To show the effcct of b-rays on photo-
prraphic plates a very simple device suffices.
The following experiment mav be easily
carried out. An ordinary photographic
plate is wrapt in black paper; a few metal
objects, such as coins, kevs, etc., are then
placed upon it and covered with a piece of
radio-active ore. Any uranium or thorium
salt may be used instead. The exposure
should last several davs. The action is
much slower than X-ravs and the resplts
much less clearly defined. A plate with
uranium salts on it is shown in Fig. 1,
This lack of definition makes this method
ill-adapted for practical radio-graphy, The
salts of uranium and thorium have been
found to give off the beta partictes which
affect the photographic plate, An interest-
Ing experiment 1s to take an incandescent
gas mantle which contains thorium, and

100 Mitigrams of Radium Eiement Content.
and Platinum Screens Used, Back of Which Is the Brass Carrying Tube,
Together with a Package Ready for Shipment,

Method of Preparing Radium in Tubes For Use in Medical Work. The Three
Smail white Tubes Contaln Radium Sulfate and Have Respectively 2,550 and
Beslde them Are the Silver

scope. The distal lens is removed, and in
its place is put a metal plate upon which a
thin layer of phosphorescent zinc sulhd is

[ —

A Small Sitica Capsule, Shown in Natural
Size, Containing 1,764 Milligrams of Anhy-
drous Radium Barium Bromid, Having a
Radium Element Content of 740 Milligrams.
At the Present Market Price of $120 Per
Miliigramy, This Radium Shown in the Dlsh
Has a Cash Value of $88,800.

tionary arms or those in
which the active substance
is placed directly on the
screen, may be employed by
removing the lens portion
and using the case alone.
When using a spinthari-
scope for making radio-
graphs the exposure need
only last about two days.
This is because of the much
greater activity of the sub-
stances used in the construc-
tion of these instruments.
If figures such as letters be
cut from heavy lead foil or
some metal sheet and inter-
poscd between the spinthari-
scope element and the plate,
their shadow will he clearly
discernible. Many interest-
ing photographs may be made in this man-
ner. The author has found that i1t is imprac-
tical to attempt the construction of such an
instrument as they are more cheaply bought.
Of course there are many variations of the
experiments just described which will not
be given here as they will doubtless suggest
themselves to the reader’s mind.

Before closing this article it has been
thought fitting, however, to describe several
experiments with this remarkable little in-
strument—the spinthariscope. If the ex-
perimenter will take the spinthariscope into
4 dark room he will be able to see wonderful
flashes of light resembling shooting stars.
It is best for the observer to remain for
several minutes in the dark before attempt-
ing his observations, so to allow thc eyes to
become accustomed to the darkness. Upon
further observation a pulsating nebula of
light surrounded by flashing ineteors will
be seen. This is caused hy the fAuorescence
due to the ions from the disintegrating
atom striking the zin¢ and sulfid screen.
The spinthariscope clearly shows the con-
stant shower of particles given off by radio-
active substances without any sensible de-
preciation in their weight or power.

The spinthariscope may be used in an-
other very interesting and instructive ex-
periment. The earlier experimenters with

(Continued on page 63)
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The “Noiseless”

\WISH you knew Gladys Doolittle. No
I don'’t, either. I've got no grudge
against you, The Doolittles live in the
next wing of my hotel, and as their
parlor windows face mine I know all
ahout the family, except who they are.
“Gladys Doolittle.” is only one name I call
her—among others, yes, many others!

Gladys entertains a young
man quite frequently. It
isn’t the same young man
—I wish it was. She's
“looking 'em over,” and
the specimens come on in
a remarkably even proces-
sion, one at a time, some
way she has it fixt. No
fights, or jostling in the
ante room; never any nov-
elty like that.

Her entertainment is a
stock sketch, always the
same. From 8 to 9, the
visitor engages in conver-
sation with “Pa” Doolittle
about what they've both
read in the newspaper,
while Gladys butts in oc-
casionally with remarks on
the sock she’s trying to
knit. Thus “Pa” samples
him, and at the same time
the victim makes up his
mind whether he likes this
better than the hall bed-
room on the whole. About
9, he tries to pet the dog—
one of these micro-dogs

wmrling
lablz

idea I could sue Gladys or her father or
somebody and get damages —if the jury
should decide I was less valuable crazy
than the way I was before. 1f anybady

wants to buy my claim, I'll make an attrac-
tice price on it, for cash “or what have
vou?"

1 suppose it isn’t really Glad's fault that

i

2 =

it is—and it bites him; the
cake hound has to have his

Phonograph

By THOMAS REED

been endangered by these instruments ever
since the “Pup first heard His Master's
Voice,” and you know it.

It's a "Noiseless Phonograph™ that’s
needed, and as usual I have to invent it—
nobody else will waste the timé. Some-
times I get almost discouraged raking
around after the big inventors and clearing
up the poisonons by-prod-
ucts they leave. Everything
falls on Patsy Bolivar.
However, here's your new
phonograph, not only in-
audible except to the per-
sons who want to hear it,
but one that youn can make
vourself with hardly any
trouble. \Vith this and the
prohibition law in opera-
tion, I feel as tho the Home
might straighten out and
survive for several years.

This wmachine has be-
come possible, in a practi-
cal sense, only lately, thru
the invention of the Skin-
derviken transmitter-but-
ton. a complete transmit-
ter in itself ; and right here
I sure won't object if Mr.
Skinder makes one simo-
leon on his part of the
rinktum, because he adver-
tises in our “Mag.” like a
regular fellow, and will
sell you a single button if
you want it.

Fig. 1 shows the general
layout. For the whirling
table, take one of these

sample. too, 1 suppose. At
9:15, “Pa” retires. He's a
nervous wreck or some-
thing, and needs the sleep;
if he forgets he needs it,
Gladys reminds him, Then,
new scene: she turns oft
all the bulbs except the
pink reading-lamp, chases
the knitting off the daven-
port, and trails over and
opens up the phonograph.
The “vamping” is about to begin,

So far the performance has been con-
fined to the home, but from this on it in-
vades the neighborhood, and atrocities come
hard and fast. Gladys unses ‘“haunting”
melodies in her vamping business, and as
the vampees are always different, one
hannter is all she needs at a time. \When
she first came 1t was ""Memories,” but that
wore ont on her, and ever since then it’s
been *“Poor Butterfly.” Does it haunt?
Well, look : when Gladys laps her [ily finger
and gives that record the initial twirl, and
old "But” soars out into the community
with his ragtime triplets fluttering around
him, we know too well it’'ll be an hour be-
fore the trusty insect will be allowed to
fold his painted pinions and beat it back
to the envelope. Does it haunt? Woof!

I'm slowly getting crazy from it. Per-
haps you've noticed signs of it m my writ-
ings. What's that, somebody says—"\What
d'ye mean slowly?” Well, all right, you
know the cause of it, anyway. 1 have an

e — e

round shallow tin pans
they use for baking Wash-

npr-

Well—Fellow Constructors—Here's the Original **Nolseless'’ Phonograph.

You'll Need One of Those Transmitter Buttons That's All the Rage Now-a-Days.

You Stick a Needle Holder On Said Button, Rig Up a Pie Tin Turn-Table, Hook
Up a Battery and 'Phone to the Button, and Let 'Er Go!

the instrument she’s using in her “labora-
tory” operates on the neighbors as well.
Phonographs are loud! all of ‘em. The
manufacturers took pains to make ‘em so,
out of an absolnte misconception. They got
the idea very early that several or more
people would like to hear 'em at once.
Why, even now, when they ought to know
better, they publish those pictures showing
the whole family sitting spellbound, mother
dropping her sewing and Johnny his Mec-
cane or volume of Browning, and all that.

The facts are just the other way. Johnny
delights in the jangled jazz that nobody
can follow but himself, that makes the
baby cry and the others want to. If Little
Sister starts the well-worn maxixe, and
falls to dreaming of the slim-waisted
lounge-lizard she’s seen in the movies,
mother fidgets and glances at her offspring
with apprehension; and when Big Sister
puts on the $7.00 “operatic,” father picks up
his paper and stealthily makes for the
kitchen. And so it goes. The Home has

3 ington-pie  sections — or
strata, I guess you'd call
‘'em. The Five and Ten'll

'em.

have Take some
pains ta fix it true on the
spindle,

Flirst The spindle runs in holes

thru two brass elbows. At
the lower end, to reduce
friction, point it off and
have it bear on a piece of glass.

As the transmitter-button is so much
lighter than the ordinary reproducer, the
pressure of the needle on the record will
be neiligible, so yon won't need a gover-
nor. Your battery motor will run it evenly
enough, and the speed is regulated by your
rheostat.

Fig. 2 shows the method of attaching the
needle to the front stem of the button.

Fig. 3 shows the short arm for perpen-
dicular play and method of attachment to
the back stud of the button.

Of course it's understcod you can con-
nect np as many receivers as there are folks
who want to Iisten. But say—if any fel-
low starts to laugh at you or me for our
“silent phonograph,” just remove the gentle
[ittle receivers altogether and hitch on a
couple of audion amplifiers from yonr old
wireless set, then sick “Poor Butterfly" on
that critic, magnified vp till he'll think the
pretty creature is a night-flying airplane
with a ton of bombs on its chest. Oh! Boy!


www.americanradiohistory.com

May, 1919

ELECTRICAL EXPERIMENTER

AV
~J

Automatic Bell-Ringing Attachment

HE present diagram  illustrates a

simple home-made attachment for an
ordinary eight-day clock, for the pur-
posc of automatically ringing a hell or
working a relay at certain hxt times. It
was primarily designed for use in a small

The Clock Fitted with Automattc Electric
Beil-RInglng Switch. This Arrangement Has
Glven Entire Satisfaction In a High School
for Some time, and Provides 18 Rings
Between 9 A, M, and 4 P. M.

high school where it was not thought de-
sirable to purchase an expensive clock es-
pecially designed for that purpose, The
clock in question has given entire satisfac-
tion and rings at intervals of about 35
minutes with intermissions of thrce minates
between periods. making some 18 rings be-
tween 9:27 a m. and 4 o'clock p. m. An
attachment constructed according to the
enclosed diagram should cause the bell to
ring at the following times: 8:35, 9, 9:35.
10. 10:55. 11. 11:55 and 12 noon; 1:25,

By T. A. NEELIN

1:30, 2:25. 2:30, 3:25, 3:30 and 4 p. m.
The accompanyving photograph shows the
clock as it i< in use at the present time.
CONSTRUCTION

A wooden disc bounded by the inner and
outer circles ¢ and ¢® was cut from white-
woad and finished to about 3§ of an inch in
thickness. A copper strip of the form ¢
was then cut and attached to the wood hy
means of a screw at s' and a coating of
shellac to hold it in place in the other parts.
A narrow slit s*> just wide enough for in-
sulation purposes, separates the ends of this
strip. The screw s' serves to connect the
bare end of an insulated copper wire ¢* to
the copper strip ¢>. This wire connects to
one pole of the battery B as shown. Copper
plates af the form ¢ ¢ ¢ ¢ ¢* ¢ ¢ were
next cut and in ¢, ¢°, ¢’, ¢" holes just large
enough to admit a 34 inch screw were bored.
Corresponding holes werc bored in the
wood disc. Thc copper plates were then
laid down in sheltac and insulated from
cach other hy narrow spaces as shown:
¢* and ¢’ were connected by a wire attached
by mecans of the screws s" and s°, and pass-
ing behind the wood disc; ¢ and ¢'* werc
similarly connected. The dial was then re-
moved from the clock and the disc inserted
in its place. The hands were next prepared.

To the outer extremity of the hour hand
was attached 2 little brush made of fine
strands of copper wire obtained from a
piece of "lamp cord” and bound tightly
about the hand. The hand was then ad-
justed in place so as to press the brush cven-
Iy on the surface it past over. A small
brass wheel w*, say 5/16 of an inch in diam-
eter rotates freely and smoothly on the pin
which fixes it to a piece of wood as shown.
Into the other cnd of this piece of wood
the outer end of the minute hand was in-
serted. The object of the wood was to in-
sulate the minute hand from the whecl. The
minute hand was then curved upward in the
middic to allow the iwhole to freely pass
over the hour hand while at the same time
the curved minute hand acts as a2 spring to
hold thc wheel firmly against the copper
parts beneath. The minute hand was then

put in place; ¢” is an insulated copper bell
wire attached from the rear to the metal
works of the clock, and continuing 10 the
licll, or relay if a number of bells are to
be worked at the same time, and thence to
the hattery

Dlagram of Electrical Circults and Contacts
Firted to Hands of Clock for Ringlng One or
More Bells at Dlitferent Hours,

ACTION

From the battery B the current may le
thought of as travelling thru the wire ¢’ to
the copper plate c’. As soon as the wheel w'
bridges the gap at G the current can then
pass to ¢, thence thru the brush and hour
hand. the works of the clock, thru the wire
¢” completing the circuir and thus ringing
the Lell or working the relay. In a few <ec-
onds the circuit is broken again at “G™ by the
minute hand moving on, and the bell stops
ringing. The wires shown by the dotted
lines are necessary to get the current from
the hour hand to the proper plates so that
the bell may ring at the times jndicated,

A “Lead Pencil” Rheostat

(1]

The Lead-Pencll Rheostat. The Penclls.
Without Rubber Erasers, Are Supporied Be-
tween Wood SCrews, as Shown, Proper Wire
Connections Belng Made Between the
Switch-Points and Screws.

The accompanying drawing shows a lead
pencil rheostat. The idea is new and very
simple at the same time. The lead pencils
used are in no way spoiled and can be taken
out of the frame and used as if new.

Fig. 2. A.is a pencil (a drawing pencil)
which has the lead exposed at hoth ends.
B is a screw which is flush with the wood,
F. and makes connections with a wire not
shown. C is another screw longer than B.
D, E, E are the parts of a switch.

Fig. 3. It shows the switch side of
rheostat, The pencil, A, is set between
screws Band C. Screw C is screwed down
unti] the both screws make good connections
with the exposed lead in the ends of pencil.
Connect wires with the screws, connect the
wires in the right place on the switch. The
number of pencils used and their length will
determine the size of the rheostat. Itis best
to use good drawing pencils as their re-
sistance is higher,

Contributed by JONAS GULLBERG.

USE YOUR OLD MOTOR
BEARINGS.

The accompanying sketch illustrates how
the bearings of small motors can be easily
used when badly worn. Remove bearing
from motor and cut with hacksaw as shown
in sketch. drill and tap bracket for set-

ot with hacksam

R

Use Your Old Motor Bearings?

Wh Not
i it Up

Cut a Slot In the Lining and Close
With a Set Screw.

screw and replace bearing: tighten set-
serew until motor runs without vibrating.
Contributed hy HENRY L. BEIMEL.
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A HEAVY DUTY 110 VOLT, 60
CYCLE STEP-DOWN TRANS-
FORMER.

BY RAY SEITZ
With this article I intend to fill the want
of the experimenter for a good and ef-

ficient transformer.
The first step is t0 make the core. From
a piece of black sheet iron cnt enongh

Frg 4 (I'E

A 250-wWatt Step-Down Transformer for Use
in the Laboratery, in Cautery Work, and Gen-
eral Experimental Work.

strips 5" long 114" wide to make a pile
3” high and 314" long and 134" wide to
make a pile 3” high. Now bnild four cores
like those shown in Fig. 1, two from the
the larger size and two from the
small size strips. VWhen yon have done this
clamp tightly in a vise and wrap well with
three layers of good friction tape. On the
long legs wind three layers No. 12 D. C. C.
copper magnet wire, 30 turns to the layer,
taking a tap off at each layer, The two legs
will require 214 pounds of wire. Now wrap
two layers of good {iriction tape over this
and begin winding the primary which con-
sists of 6 layers No. 22 S. C, C. magnet wire,
80 turns per layer, using a layer of paper
Letween each layer of wire. This winding,
the primary, will require 174 pounds of No.
22 S. C. C. magnet wire. After you have
both of the legs wound wrap again with two
layers of friction tape and paint the whole
heavily with shellac and bake in an oven for
three hours. Now put the four legs together
and drill a hole in each corner
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red birch, cnt to the dimensions in Fig. 4.
The holes marked 1-2-3-4-5-6-7 are for the
binding posts and & for the counecting
cord. The other holes are for fastening
the transformer to top. \When fastening
transformer to top, four pieces 4" gas
pipe 142" long, will separate the core at the
right distance from the top.

Fig. 5 gives the dimensions and shows
how to cut the sheet for making a box to
fit the transformer, It is made from 24
gage sheet iron, having the corners riveted
together.

Short-circuits and heavy overloads will
not harm this transformer, if not left on
for too long a time. This transformer, if
built the way described, will work perfectly
and is absolntely noiseless at low load and
at full load produces a slight hum. It con-
snmes abont five watts at no load and draws
abont 250 watts at full load. The sec-
ondary has six steps of three volts each,
three volts between each terminal. This
transformer is designed to operate on the
standard corrent of 110 velts 60 cycles.
The writer has built several of these trans-
formers and they work to perfection nnder
many different conditions.

A NEW WRINKLE IN ROLLER
BEARINGS,

Most machine bearings are made of the
ring-oiling type, that is, the bearing is sup-
plied with a reservoir for oil, into which
dip one or more rings that run unpon the
shaft, and thus supply the journal con-
tinnally with oil. During the operation
of the machine there is a continunous [low
of oil thru the bearing, which not only
keeps the shaft well lubricated, but tends
to wash away any particles of metal that
may be worn from the runbbing surfaces.

In a dynamo, it is important that the
oil from the bearings should not follow
the shaft and run out on the armature.
The oil itself is not so injurious, altho
it tends to destroy the insulating varnishes,
but it causes an undesirable accnmnlation
of dust that may greatly impair the in-
sulation.

The accompanying diagram shows a new
type of roller bearing, so designed as to
run without the use of any lubricants. It
is as simple as it is efficient.

This bearing consists of an outer hard-
ened-steel casing and an inner hardened-
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THE “TALKING TABLE.”

If the apparatus lere described is
fastened to the under-side of a dinner table
it will set the table in vibration so that any

So/der

0 fm;;m"

An Entertalning Wrinkle for theo Elecirical

*Bug’” to Try Qut—the Talking Tablg. Tha

Magnet Connects Up with a Microphons and
Battery.

number of persons putting their cars flat
upon the tagle, will hear a person tlking
over the ‘phone, if it is connected up as
shown in the accompanying zketch.

A small piece of sheet hruss is cut as
shown in Fig, 1. A piece of zoft irom wire,
such as that nsed ftor cores of induction
coils and about 6 inches lonp, iz bent at
one end as indicated at (A} Fiz. 1 and
put thru a hole in the center wf the brass
plate; the other end is bent imfto the Form
of a small hook. Next cul off about 2
inches of a cheap lead pencil and soak i
water till the lead will come ont eazily,
then glue the pieces of pencil to the wire
just above the hook. Take a piece of cigas-
box wood and cut a piece about 13§ inches

in the center sn i1 will fit over

to pass a 14” bolt A*B*C*D—
Fig. 2.

After the holes are drilled, the
next thing to do is to solder the

Hardened steel sleeve,
I\l

Jeoring ro//

=

taps on with short pieces of No.
12 R.C. wire and bronght to
their proper binding posts. No. 1
comes from the gbeginning of
secondary winding, No. 2 from
first tap, No. 3 from second tap.
No. 4 from end of winding on
first leg, {end of winding on first

leg and beginning of winding on
second leg are joined together,
and tap 4 also comes from this

Spocing or tdler rofl’

the leadless pencil on the wire,
and 2 lholes to receive the two
binding posts, Fig. 2 Glue
the disc over the pencil on the
wire near the upper end. The
binding posts are then placed
thru the other two holes. The
pencil is now wannd with Na.
24 B, & S, silk ar cotton ove
ered wire, the end of the wire
being fastened o the two
posts. A small weight, weighing
about two or three oconcoes, is
hung on the howk, The appara-
- tus 1s then screwed to the nnder

joint). No. 5§ from first tap on
second leg. No. 6 from second
tap on second leg, No. 7 from
end of winding on second leg.

When connecting the ends of the wind-
ings together care should be taken to see
that they will help each other along and
not “buck” each other. By applying the
hand-rnle for electro-magnets 3you can
easily figure which ends have to go to-
gether. The primary sections are connected
np in series with each other, applying the
hand rnle as in the case of the secondary
and the two remaining ends are spliced to
a piece of black extension cord for con-
necting up to the supply. The hole, 8, in
Fig. 4, is for this piece of extension cord
to go thrn, having first bushed it out with
a piece of fiber tube from a 30 amp.
cartridge fuse,

The top is made from a piece of I4”

A Bearing You Will want for Motors and Dynamos.
larly Strong and Runs Without Oil or Other Lubricants.

stee] sleeve. Between these are placed two
sets of rollers of two different sizes, the
smaller serving as the spacing or idler
rollers and the larger being the essential
bearing rollers. The relative position of
these rollers is shown in the sectional
sketch. The idler rollers are so designed
to run on what may be called a track, and
are held loosely in place by two retaining
rings,

The bearing is snitable for all kinds of
work. When used in connection with line
shafting, the ounter sleeve fits into a shell,
held in place in the hanger in the usnal
manner.

Contributed by

PETER ]. M, CLUTE, B.Sc.

It is Particu.

side of the takle amd connected
up to a microphone and batrery.
Contributed by
WADE RORBINSOMN.

CLEANING PAINT ERUSHES.
For cleaning hard paint hrushes make a
hot solution of lye water; stand the hrush
so_that just the bristles are in the selution,
For making old corks new. Bail in hot
water for one-half hour.

Contribnted by AN EXPERIMENTER.

A new thermostatic metal which is re-
markably sensitive ta heat has been in-
vented, The metal may be used in connec-
tion with an electric thermostat to control
heating systems and to give the alarm in
case of fire.
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A PHOTOGRAPHIC PRINTING
BOX.

The inconvenicnece of the printing frame
s eatirely done away with i this clectric
prating box. In regard to time the saving
is enormouns.  The necessary material re-
quired follows: 1 piece wood 17/12"/17"
{base) ; 2 picces wood 177127715 (sides) ;
2 pieces wood 17/12°/12” (ends) ; 2 picces
wood 1"/6"/17” (top-hinuged in the middle) ;
1 piece glass (plate) 1514"/10%4"; 4 tung-
sten lamips; 1 ruby lamp; 5 sockets, and 1
tamp cord with plug.

‘I'he Lox is assembled as shown in the
figure. The sockets are screwed 27 up
from the bottomm on the ends and are 5”
apart. One socket is put in the middle for
the ruby lamp. The next step is to wire
the sockets according to the diagram, leav-
ing ¢nough wire to go over the top for the
automatic switch which now wili be taken
up. The object of this switch is to turn on
the four white lights when the lid is down.
It consists of an L-shaped piece of sprin
brass or phosphor bronze that is scrc\\'cﬁ
to the cover and fits into a V-shaped picce
of metal when the cover is down tight. A
picce of wire about 2’ long runs over the
top to the L-shaped switch. The other side
can be wired up from the inside of the box.

The rcinaining step is to put on the glass
plate. The glass should be as heavy as
possible; plate glass is the best. There is
often quite a heavy strain on the plate from
printing and consequently a light glass is
liable ta crack. The top of the box is now
rabbited out 4" deep and 34" wide from

- 2 Qo5
5 i :
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Amateur Photo Printer Provided with Auto-
matic Switch for Opening and Closing the
Light Circult When the Lid Is Operated.

the inside all around, so that the glass will
fit in Aush with the top. The top 1s hinged
in two places in the middie opening, and
two more places on the end to give no play
at all to the cover, It is well to cover
the inside of the top with a piece of cotton
flannel the size of the glass plate. This
insures that the negative will be in firm
contact with the printing paper.

It is seen from the wiring diagram that
the ruby lamp is kept burning all the time.
This is to allow for printing masks to be
adjusted, the negative to be arranged, etc.
This printing hox is capable of turning out
prints at a rapid speed, doing away with the
clumsy printing frame. It is very simple
in construction and will repay anyone who
constructs it.

Contributed by
MALCOLM MACURDA.
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Reversing Rheostat for
Small Motors

This cheostat is built upder the motor
on a wood base 6 x 8 x 14 inches. On
cach side of the base, 234 inclies from
the ends, cut two grooves 44 inch deep and
1 inch wide, leaving a space of ¥ incii be-

final end of the wire is tacked to the lower
side of the base. \Vind the other side in
like manner. The lever is a thin piece of
woad ¥ inch wide, carrying two shori
binding posts, 13 B, which serve as shdmg

damaynr/ of moltar

~in 1o st
Lever

Toormolurs

ef moteor

Shdng -~

conrxr

nsuicled copper]

wire N30

Poormoturs
of motor

_Pintoslop
T Lever

S L

LY magnef of mofor i

A Handy Reversing Rheostat for Toy Motors.

It Controls the Speed In Elther Direction

and Can Be Actuated from a Distance by a String Attached to the Handle.

tween. Take about thirty-five feet of No.
28 insulated copper wire, fasten one end to
a binding post under the base as shown
in Fig. 1, and wind it around the base close-
ly and evenly, gluing it near the place where
the sliding contact, B, is te work. The

contact points, connecting the arc, A A, and
the coil, D, off of which the insulation has
been scraped in the path of the slider, B.
The ncarer the glue is to this path the

better.
Contributed by OSCAR ROSE.

Revolution Counter for
Dynamometer

Electric tachometers have not proven a
success where accuracy is demanded such
as i dynamometer testing work and there-
fore several revolution counting apparata
have made their appearance on the market.
These latter usually take the form of
solenoid operated clutches operating in
turn revolution counters. When the fuel-
weighing ap-

fastened on a suitable adjustable support.
The requisites are one solenoid with lamin-
ated soft iron core, one old electric bell
magnet, a circular saw, a few small gears
and a little work.

The small brass drum attached to the
saw has a piece of insulation in the path
of one of the brushes whose length is suffi-

paratus nakes
contact, the
clutch is en-
gaged and a
stop watch
started. \When
the weighed %
quantity of
fuel is used up
the scale breaks
contact, the
counter is stopt
and the stop
watch stops.
Thus an accur-
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cured.

A “seconds
pendulum’ is a
pretty handy piece of apparatus to have in
any Iaboratory. | built such a pendulum so
that at everv swing the lower end of the
pendulum would brush thru a mercury cup

A Clever Revolution Counter for Use with Dynamometer in Testing

Work.

cient to cover the circular distance of all

teeth over thirty, so that there will be

thirty movements of the saw or a time
(Continied on page 73)
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'HOW-TO-MAKE-IT |

h /

This department will award the following monthly prizes:

First Prize. $3.00; Second I'rize. $2.00: Third Prize. $1.00.

The purpose of this department is to stimulate experimenters towards accomplishing new things with otd apparatus or old material.
and for the most useful, practical and original idea suhmitted to the Editors of this department, a monthly series of prizes will be awarded

For the best idea submitted a prize of $3.00 is awarded: for the second es! idea a
article need not he very elaborate, and 1ough sketches are sufficient.

Make sketches on separate sheets.

¥ : $2.00 prize, and for the third best prize of $%1.00.
We will make the mechanical drawings.

The
Use only one side of sheet.

FIRST PRIZE, $3.00

A MANUAL TYPE CODE LEARNER.
I give below drawing of a *'code teacher”
which 1 am contributing to the “How to
Make [t" Department.
This code teaching instrument can be
easily made at practically no cost. A hoard

Wood strip
“~Seoling com

Tin strip greatly enforged

113

To Make This Simple Cede Learner, Cut

Qut the Dot and Dash Characters On

Strips of Tin and Embed Them In Sealing

Compound. The Buzzer Circuit is Made

and Broken Owver These Projections.

(any size to suit the maker) has slits cut
into it lengthwise with a knife or saw, as
indicated. Tin or brass strips are procured,
with a length equal to that of the board.
The dots and dashes are cut out along the
edges of the strips, as in the drawing.
They are put in the slots, then connect all
together with a wire. Then take some wood
abont !4-inch square and put it around the
edge on the top. JMelt some sealing com-
pound and pour it in the box just made by
putting the wood strip around the board. to
within ¥4-inch from the top of the tin. Then
cnt out a piece of tin to make the “pen;”
connect it np to a huzzer or telegraph
sounder and slide the “pen’ across the tops
of the tin strips, which makes the dots and
dashes at any speed desired.

Contributed by LOUIS C. KING.

IMPROVED MORTAR AND
PESTLE.

When a mortar and pestle are used for
grinding chemicals dust often gets into the
eyes, or small particles are driven out of
the mortar and are lost, particutarly in the
case of hard crystals requiring a consider-

n

Make This Simple Cover for Your Mortar and
Pestle and Keep Out the Dirt.
able force to break them. A simple hut
very efficient safeguard consists in making
a cover for the mortar from a circle of
cardboard, with a central hole just large
enough to admit the pestle as sketch shows.
Contributed by H. 1. GRAY.

SECOND PRIZE. $2.00

TAKING YOUR-fOWN “MUG” IN

GROUP FLASHLIGHTS.

When taking group photos by flashlight
it is often desired that everyone be in the
picture, but as someone must hold the flash-
pan and set it off at the proper moment,
this i1s often impossible. 1 have a plan,
which is explained below, which allows
evervone to be in the photo.

In the diagram e is push-button held by
photographer: b is spark coil, the wires
from a being connected to the primary side
of the coil, with set of dry cells in circnit;
¢ is one wire, from secondary side of coil,
which is taken thru hole in bottom of holder
and soldered to e¢; d is other wire from
secondary side of coil which is taken thru
hole in back of holder f and turned down
until there is a gap of about one-fonrth inch
between it and ¢; the covering shonld be
removed from d for about one inch from
end; ¢ is baking powder can cover which
should be securely fastened to holder f as
shown; f is holder made of two pieces of

a

. Push bitlen
1 3

Push the Button and Take Your Own
"Mug® with This Unlque Electric
Flashlight Scheme.

wood about six inches wide fastened to-
gether at right angles and covered on the
inside with sheet asbestos, which acts as
reflector and protects wood. Holder can
be placed on either side of camera. but
must be back of canmera.

Hou' It Iorks.—The operator puts the
proper amount of flash powder in the bak-
ing powder can cover, in and around the
point of wire d. He then arranges his
group, wsing the camera fnder for this pur-
pose, leaving, however. a place for himself.
The light in the room should be turned low,
leaving only enough 10 see bv. The camera
shutter is now opened, the photographer
takes his place in the group. and at the
proper moment pushes the button. The
spark between wire 4 and baking powder
can cover sets off the powder, after which
the photographer closes the shutter, and the
picture has been taken.

Contributed by GLEN M. ROYSTOXN.

THIRD PRIZE, $1.00

A PROPOSED “BELL SOFTENER.”
When some one comes to the door and
rings the bell, its sndden sound scares

r
Bett Tk

'}
The Sudden Jar On the Nerves Caused by
Ringing the Ordinary Bell Can be Obviated
by Inserting a Solencid-Controlled Rheostat
In Series with the Bell and Battery.
evervone. \With this device it starts softly
and gets londer gradually. The apparatus
used is the same as generally employed
for this purpose with the exception of the
softener, which is a large cylinder wonnd
with resistance (R), which is entirely in
circuit at the start. but is varied by the
slider S. \When the key PB is released,
the slider 1s pulled back to the original
position (having been pulled down by the
magnet M) by the spring SP.
CAUTION : Do not have the slider too
far from the magnet; make the cylinder
short but large in diameter. Do not nse
too much resistance; allow enongh cur-
rent to pass so that the magnet will work.
Contributed b
ERNEST INNES and ETHBERT REED.

SPARK-LIT INITIALS
1 here give a description of spark-lit ini-
tials formed from old shoe nails, driven
into a block of wood so as to form letters.
A piece of wood 34" x 114" x 3" 1s used
for the base, initials one inch high are
drawn on the base and the shoe nails are
driven into the initials abont 1/32” apart, or
a Yitle more. The initials are connected

Sace aovs-

Lonpecmng
wire

~Shoe nor's
‘
£

ig—

" Spora coif A e

What Is Prettier Than Spark-Lit lnitials
Such as These, Which Can be Lit Up by
Even a Small Spark Coll.

together as shown and wires are connected

‘from the secondary terminals of a spark coil

to the letters. \When the coil is excited,
sparks jump from nail to nail, lighting up
the initials in a very pretty way in the dark.
Contributed by
DE FOREST G. STICKNEY.
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METHOD OF FORMING A SHORT-
RADIUS BEND IN CONDUIT.

By Gromcr \W. StikLEy
To make a short radins hend in conduit
for a location such as that indicated in

Fig. 1, the method to be described can be
vsed. Where turns of the usual radius are

R e
e
A Lo
e Lol e

. Mort radivs

fig | bends ﬂ
Abowe: The Ebectrle Conduit Plpe Should
Always Be Neatly Bent and Fitted In Place
Lik# This, Ths Bends Must Be Even Curves,

Mol Hinked Bends.

~Conauir

Above |g lilustrated How Not to Bend Elec-

tric Sondult. Such Plpe Bends Soon Loosen,

and Besides Present a_Very Unworkraniike

Appearance. How to Bend Condult Right (s
Explalned Hereln.

made, the conduits do not lie close to the
surfaces and present the undesirable ap-
pearance delineated in Fig, 2, But with this
methad, bends of the approximate form
disgrammed in Fig. 1 can be so made that
the imner face of the conduit will lie not
more than 134 inches from the faces of the
beam. A tleeve, P, of a larger diameter
than the conduit, C, being bent, is slipt over
the end of the conduit (Fig. 3) and then
ilie shart-radius turn can be formmed with
a hickey, I,

The electrician vses what is known as a
kickey for bending all small pipe curves.
The hickey is nothing more or less than
a substannial pipe tee fitted with a handle
of pipe as shown in Fig. 3. The handle
i5 threaded, of course, so as to screw into
the Aiting firmly,

— fron puoe bickey

Large digmerer
[ pipe or condurt

F/F.J (13

in Bending Al Smatl Condult Use Is Made of

What Electricians Call a ""Hickey." This Is

Made of a Short Length of Pipe Threaded
Into a Heavy "Tee.”
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A Low-Reading Volt-Ammeter

Remove the balance wheel, bearings, and
hair-spring from an old alarm clock. Using
composition wali-board or thin wood, make
a box 3Ix3%} inches and 7§ in. deep. For
ease in adjusting, the {ront shounld be cut
awa( as shown, and the front should be
eastly rermovable, In the center, hoth hack
and front, borc a small hole to receive the
bearing screws, which are cup-shaped in
the ends. The balance wheel should spin
freely when in place.

On a thin shect of soft iron, taken per-
haps from an cmpty tomato can, draw a
cirele with a radius of one and onc-sixteenth
inches. Inside this circle cut an armature
like the letter S, as shown in the drawing.
Punch a small licle in the center of this
“tin” letter S, and slip on the balance-wheel
shaft and fasten to it. 1'ush the hair-spring
on the shaft above the wheel. The free
end of the hair-spring is secured to a small
post. The spring must of course be ad-
justed to the proper tension. A thin pointer
made of No. 32 wire is made fast to the
balance wheel, letting the end projecct up
thru the slot cut at the top of the instru-
ment. A Dbit of colored paper shonld be
glued to the end of the pointer.

Around a stick of wood half inch thick
and 3§ widc, wrap a couple of thicknesses
of cardboard, gluing carefully. On this
form wind one layer of No. 20 four feet.
Fasten this with shellac. Over this coil
wind 5 turns of heavicr wire, say No. 14.
For the voltmeter coil 40 feet of No. 32
may be nsed. This makes 200 turns and
has a resistance of nearly 7 chms. A dry
cell giving 1.5 volts will send over 1/5
ampere thru this coil. 200 x .2 amp. gives
40 amp. turns, or 40 feet x .2 amp. equals
8 amp. feet. .2 ainp. at 1.5 v gives .3 watt.
When the ammeter coil having 20 turns or
4 feet is carrying 2 amperes it too will have
40 amp. turns or 8 amp. feet, and will exert
the same magnetic pull as the voltmeter
coil at 1.5 volts.

If we wish to measure a little higher
voltage we may use 140 feet of No. 36
copper wire, having a resistance of 30 ohms.
Now at 4.5 volts the energy absorbed will

lie vicarly .3 watt. Onc watt should pull
the armature or pliuneer the f{ull distance
mio the coil. A square of paper covers
the opening in the front and a glass fitted
imo Jots excludes the dust.  Fach coil may
e jeaned 10 & common post at the top but

Procure an Old Alarm Clock, You Are Then

Ready to Start Bullding This “Triple Scale’

Volt-Ammeter., 2 Most Useful and Desirable

Measuring Instrument for the Experimental
Laboratory.

to a separate post at the bottom. Instru-
ment will work in cither horizontal or ver-
tical position, Calibration should Le done
last. If no standard instruments are at
hand, each dry cell in series adds 1.5 volts
For the ammecter scales, two cells in series
will send 6 amperes thru 48 feet No. 20:
one cell will give 3 amperes thru the same
wire, and | ampere thru 9 feet of No. 32.
My “battery tester” has been used often
during the past year. Tester may be used
for a moment on much stronger currents
than examples given.

Contributed by H. H. DAVIS.

Converting Small Motor Into
a Dynamo

If your motor is not already mounted
on a base, it would be well to do so for
this experiment. On this base mount two
binding posts BD.

Then disconnect the wires which come
from the field coil and connect them to
two dry cells, as shown in the sketch.
Connect two short wires fromn the brushes
to the binding posts BB, the wires being
indicated by AA., A switch may he put
between the field coil and hatteries if de-
sired.

Now bhelt the motor to any large wheel,
D, such as a fly-whecel of a sewing ma-
chine. A water motor serves the purpose
very well,

When the arwature is revolved at a
high rate of speed, current will be gen-
erated, which will pass thru the wires
HH, connected to a small electric bulb,
storage bhattery or to another toy motor.

In my case the motor was very small
only three inches high, designed to run on
two batteries, and when converted into a
dynamb it gave sufficient current to burn

out a two and seven-tenths (2.7) volt
Ih_u}:). which I had taken from a fash-
ght,

It must be borne in mind, however, that
the voltage of a dvnamo is controlled by
the size and number of wires with which 1t
i< woumd and the speed at which the arma-

tnre i+ rotated. as well as the strength of

the ficld magnet.
Ceantrihuted by E. L. DURGEN.

To Demonstrate the Princlple of the Dynamo
the Experimenter Wil Find It Extremély 1n.
teresting to Drive a Small Toy Motor with a
Steam Engine, a Water Motor, or Another
Motor, and Exclting the Field by a Few Dry
Cells, A Small Lamp Can be Lighted.
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PRACTICAL CHEMICAL LABORA-
TORY DEVICES.

By Thomas W. Benjamin.

HERE are many instruments and op-
erations in chemistry that can be so

improved as to make them handier or
to shorten the time required for a given

=) Showng erieet
| of pressure on.
sides of Tube.

E /'oasp/r‘g‘ar
improved
“pioele
Recaiver
Frgl i £19.2 EE
Here Are a Home-made Burette:-PTpEtte

and a Vacuum-Filter of Simple and Inge-
nious Construction Welcome in Every Labo-
ratory.

process. Many of these are in everyday use
in large laboratories but the experimenter
hears but little of them,

A form of burette, or more properly a
pipette, having several advantages is shown
in Fig 1. Instead of the usual form with
the stop-cock at the bottom, a plain gradu-
ated tube is fitted at the top with a 6-inch
length of rubber tubing. The valve in this
case 15 made by sliding a short length of
glass rod into the rubber tube, locating the
same midway of its length. The tube is
normally kept closed by this rod but a slight
pressure on one side of the rubber will
cause the tube to buckle out and form a
channel thru which liquids or air can flow.

The device can be filled either by sucking
the fluid up into the tube with the mouth or
by immersing it into the fluid with the valve
open and removing after the valve is closed.
This valve will give a finer regulation of the
discharge than the usual stop-cock, a drop

= > -
61055 wools Device in use  ee
An Automatic Saturator Is Easily Made as
Shown in Above Diagram and mMay Come in
Handy.

Fig. 3

at a time or a steady stream being readily
attainable.

Vacvum Fiiter: When filtering thick
fluids the process may be speeded np by the

use of a vacuum filtering device. To create
the vacuum, use can be made of the glass
aspirators which are procurable at a very
reasonable price. To use this for filtering.
the receiver is fitted with a cork having two
holes. One, large enough to take the spout
of the funnel, the other having a short glass
tube inserted. See Fig. 2. .
A wad of absorbent cotton is placed in
the bottom of the funnel and reaching a
short distance up the sides. This is to sup-
port the filter paper aud prevent it breaking
under air pressure. The bent glass tube 1s
connected to the aspirator and when the
water flow is started a slight vacuum will
exist in the receiver. Any liquid poured
into the funnel will be filtered at a rapid
rate due to the air pressure forcing it thru,
SATURATED SoLUTION APPARATUS: Satu-
rated solutions of salts can be more quickly
made by supporting the salt near the sur-
face of the liquid. The idea being that as
the sait dissolves the fluid gets heavier and
sinks to the bottom, being replaced by other
fluid. This circnlation is automatic and con-
tinues till the saturation point is reached.
A little device, easily made of glass, that
can be used with all chemicals is shown in
Fig. 3. The body is made by cutting a two
inch length from a large test tube and bend-
ing in the edges at the cut by heating till
soft in a Bunsen flame. A wad of glass

I oo aspirator

- funne/

g !fm,wro//'riy
a3l

This Suggestion to Get Rid of Ail Obnoxious

Fumes in the Small Laboratory Is Certainiy

Merltorious and Shows What a Littie Inge-
nuity will Attain.

wool is placed in the tube, being held in
place by the turned-in edge. The glass rod
used to support the device is fastened in
place by heating the rod and tube where
they are to be joined umtil soft and then
pressing them together, A cork fitted over
the rod will support the device inside a
bottle.

In use the tube is filled with the salt to be
dissolved and placed in the bottle contain-
ing the solvent at such a height that the top
of the tube is just below the surface. Ad-
ditional salts may be added from time to
time as found necessary.

The aspirator mentioned in connection
with filtering can be used with advantage
when drying or evaporating. In this case
the evaporating dish is covered by a funnel
the spout of which is connected to the suc-
tion tube of the aspirator; see Fig. 4. The
vacuum created will draw off all fumes and
vapors at a rapid rate. Should the vapor
be required for further experiment a con-
denser can be connected in the line between
the funnel and the aspirator to condense the
vapor.

A SIMPLE GAS GENERATOR.

Frequently small quantities of gas are de-
sired 1n the chemical laboratory. and no
convenient and sim_Ple method of genera-
tion can be found. The apparatus described
is very simple, vet it serves the purpose ad-
mirably,

First, procure two test tubes, one having

Ditute

lrom
¢ Suviphide | WIT7A

Frg. 2
Hole in Fes? rede

®
r19 4 1
In Simpilcity This Littie Gas Generator Is
Undoubtedly Unrivalled. Two Test.Tubes, a

Cork, Some Rubber and Glass Tubing—
That's All

dimensions approximately 34" x 7" long,
the other approximately 74” x 10” long.
In the bottom of the smaller test tube file
a small hole with a triangular file (Fig. 1),
into this test tube fit a one-hole rubber stop-
per. Fit stopper, with a right angle, connect-
ing tube, and straight delivery tube, as in Fig.
2, and insert in smaller test tube. The
smaller tube A, is inserted in the tube B, the
flare of tube A prevents it from slipping
thru to the bottom of tube B.

In operating: If H-S is to be generated, a
stick of FeS, iron sulfid is placed in tube
A, and the cork inserted. ilute sulfuric
acid is put into tube B, filling it about two-
thirds full. \When tube A is inserted into
tube B, a large volume of gas is produced.

If hydrogen is wanted, small clippings

of iron or iron filings are put into tube A.

Right engle rebe Ruboer tube

Tvoe A Tuve 8°
-

/ror k| oriee

suipbice A5G,

Al
f/fﬁ{;éf oetrrery
Lube

£, 3 u

The Gas Generator Ready Assembled rtor
Business. Get the Gas-Mask, Archimedes!

and lowered into the dilute acid in B. Re-
moving tube A stops the generation of gas.
(Continued on page 87)
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Eleetrle Deviee for Ralsing Sunken
ps.
(1,288,108, issued to Vladimir V.

N esser.)

In this novel schene for raising
sunken slups, a number of lurge
floating menmbers or tinks arc util-
ized, which are provided with suit-
ablc ~lectric:motor driven propelices

on the interior, for the purpose of
causing the float to rotate in the
water cither in one direction or the
other, about its axis. By means of
flexible insulated conductors leading
from the salvage boat o the float,
the motors may be properly con-
trollcil. and current supplied to them
for their operation. e dependent
cables at the bottam of the float are
made fast to the sunkcen vessel, by
divers or by other means. These
cables can be lct out or reeted up
by causing the float to rotate, and
the cables wound up or rceled off
from diffcrentially groovw drums
rigidly mounted on the exteriur of
the float. -

Safety-Chest for Valuables.
(No. 1,291,051, issucd to James L.
McQuarric.)

By mrans of an ingenious safety
chest, a continuous alarm is sounded
in the event of any unauthorized
disturbance of the chest. The alarm
mechanism 15 entirely enclosed in a
small separate compartment., which
may be readily removed, when the
chest is open, for repair, cte. The

alarm is actuated by a gravity oper-
ated pendulum mcmber, which is
frecly movable in responsc to any
disturbance of the ehest, once it has
been set and the cbest lockcd. Also
magnetic means are provided for
holding the gravity operated pendu-
Jlum w?u.-n it s thus moved by agita-
tion of the chest, so as to keep the
alarm bell circuit closed continuously.

Incandescent Arc.Lamp.

(No. 1,290,930, issued to Philip K.

Devers, Jr.)
In this interesting form of in-
candescent arc lamp, the arc s

operated between two electrodes of
tungsten or other suitable material.
in a gaseous medivm of considerable
pressure.  The inventor provides a
new means for starting the arc be-

3§

tween the electrodes at low potential,
while the electredes arc below a tem-
perature at which the electron emis-

sion occurs.  Surronnding the gap
between the clectrades,  there 19
provided a spiral hecating col, anl
the arc-snupporting  current is i
prest across the electrodes at the
sany time that the heating coil is
switched inte circuit,

Medical Coil Apparatua.
(No. 1,290,628. issued to Louis
Tavor.) )
Can he apcrated from commercial
A, C. lhghting circuits. ‘There are
tirce windings on the apparatus, onc
primary and two sccondaries. One

asccondary is comnected with sponge
or other electrodes for applying the
current, while the lower secoudary
coil provides a low voltage current
for operating a small lamp for endo-

scopic work, etc. The soft iron core
passing thru the coils is adjustable
as to position. by mecans of a contral
knob fitted with rack and pinion at-
taclunent.

Adjustable Thermic Telephone.

{::'o 1,290,114 issued to Picter de
nge and Robert Aeronmt Baron
van Lynden.)

thermic
telephone adapted for certain pur-
poses, or wherever it becomes an
object to accurately regulate the in-
tensity of the sound reproduction by
varying the veolume of the sound
chamber. In this particular arrange-
ment the sounding chamber §s ar-
ranged in two parts, so that one may
be slid over the other. thus cither
Lﬂlglhemng or shortening the cham-
er,

An

improved form of

Conatant Amplituda Vibratlon
Moror,
1,290,264, issued to Leslic R.
McDonald.)

-~ ] e
‘—Ad}-:

{(No.

51»»; ﬂw./

i

This ingenious motor is nade up
of a rotary member mounted on a
square shaft, which is actuvated or
ropelled about its axis hy an ad-
justable helt member, which is alter-
nately and regularly pulled taut and
loosened, by virtue of its attach-
ment to an electrical tuning fork in
the manner here illustrated.

A Vacuum Tube Peak Voltmeter.

(No. 1,287,161, issued to Richard H,
\Wilson.)

An improved method for measur-
ing the peak voltage hetween two
points of an electrical net-work,
and 2 furthcr object of which is 10
measure 3 direct or alternating
voltage without the necessity of
constant calibration of the mecasur-
ing instrument. These results are
accomplisht by connectng the in-
ut circnit of the thermionic valve
ctween the net-work terminals.
across which the wvoltage is to be
measwred, and allowing the rosult-
ing uni-directional pulsating cur-

preveny

e
rent in the output circuit to pass
thru a resistance or impedance.

Sound Recorder and Reproducer.

(No. 1,290,711, issued to Manuel
Calderon.)

In *recording™ the sounds on a
photographic film by crcating vari-
ations and graduations in light to
dark, the sonnd waves are picked
up by a microphone, or a battery of
microphones, These microphones,
thru a battery and rheostat, are
caused to actwate an clectromagnet,
M. This magnet operates on twn
armatures attached to the pivot
levers shown, to the longer ends of
which therc are attached hight beam
shutters, which may enter the heam
of lJight in the mannecr apparent.
The variatinus as aforementioned in
tbe light and dark gradmations are
photographed on the film, and carre-
spond tn the voice waves. In “rc-
producing” the voice, the film 1s

past hefore the beam of light, and
in

the variations light value pass

ing thru the film, cause correspond-
ing variations in a battery and tele:
phone receiver circuit, by virtue of
their action on a seclenium  cell
placed behind the Alm.

A Non-Capsizing Alrplane.

(Nn. 1.284.373, 1saued to 1'laton
Lazarides.}

The design of this airplane may
be of the biplane type. The in-
ventar rravides 3 triangular form ot
wing, hoth of whieh arc similar in
shape and area, the center of the
winygs being open, so that the aviator
can sce upward as well ag sideways
and downward. One of the princi-
pat objects of the inventor is to pro-
vide a flying machine such that if
the cngine should stop in mid-air, it
would then become possille for the
airplane to sctile to the surface of
the earth in much the same way as
a_parachute does. is_is accom-

plisht by carefully balancing the en-
tire pline, and the car or

hody

whick_is suspended at the center of
the wings.

Spark Plug and Generator
Combhined.
(No. 1,290.190 issued to Albert B.
Herrick.)

This intercsting patent covers a
very ingenious gasoline engine spark
plug and gencrator combined, which
i1s operated by the compression of
the cngine. In other words, this
device includes an electro-magnetic
gencrator similar in principle to a
magneto_which is adapted ta be au-
tomatically operated by the c¢om:

pression of the gases in the ¢ylinder
of an jnterpal combustion engine.
In the form shown, the genecrator
constitutes but one coil wound on
a saft iron core. This is surronnded
by a series of strong steel magnets.
At the base of the generator there
is a threaded terminal which fts
into the spark plug orifice of the
gasoline engine, so that the com-
pression can operate therein to
pusb against the piston member.
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Our_Amateur Lahoratory Cortest is open to all readers, whether subscribers or not. The photos are judged ?or‘h_eSt arrangement and eficiency of the appa-
ratus. To increase the interest of this departinent we make it a rule not to publish photos of upparatus unaccompanied by that of the owner. Dark photes pre-
ferred to light-toned ones. We pay $3.0U each month for the best photos. Address the Editor, “With the Amateurs"” Dept.
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“Amateur Electrical Laboratory®” Contest
THIIS MONTII'S $3.00 PRIZE WINNER—N. NUSHAWG

EREWITH ure three views of my “Chemical Laboratory.” 1 think it will be needless for me to give a descri[lltiorg of the contents of

my laboratory as I had the view so photographed as to cover that part. A brief outline or history of my laboratory I think would not be out

of place. The "Lab,” as yon see it in the accompanying views is an accumulation of five years of experimental work. My first laboratory con,

sisted of an old wash-stand, of which a part can he secn directly bebind "yours truly™ in the view in which I am standing. Year by vear I udded
to the aforesaid wash-stand, as my fimauces would permut. until today | have what 1 consider a model ""Amateur Chemical Laboratory.”

My lahoratory is not only a place which affords me much wnusement but is also my “Study Hal” and my “College of Chemistry"
combined in one. 1 maintain a schedule of study which embraces two hours cach evening, including ‘the study of chemistry, electricity, biology
and other studies interesting to those contemplating a life of science,

Two articles which I would like to call to your attention, noticealile in the general view of my laboratory, are first: the electric furnace
constructed from the description fonnd in the April, 1918, issue of the ELectricaL ExrERIMENTER. This fnrnace will be found on the ledge
below my apparatus shelf in the right hand side of the picture. The other article is the hydrogen sulfid generator, which will be observed
beside my specimen cage just beneath the window (to the left). I amn scndinF a separate description of this apparatus to tbe Editor, hoping be
will see fit to publish the same in “your magazine’’; so keep an eye peeled for it

This laboratory is located in the cellar of my home and is twenty:two feet in length and fourteen feet in width. It is constructed of
plaster board and has a four iuch air cushion around it on three sides, so as to protect jt against any dampness from the cellar. It is heated by
a furnace pipe that you will notice runninia thru the laboratory. It is fitted with electric lights for general illumination and a gas lamp for use
in the printing of photos. | have gas and running water at hand. A hood is also among the apparatus; this serves in eliminating all ob-
noxious odors.

1 have been taking the ErLecTricaL ExPERIMENTER since the August issue of 1915, and have_each copy since that time. I find it to
be the best magazine in its field and have highly recommended it to my friends, gaining the “E. E" quite a few friends by so doing.
have found the “Experimental Chemistry” course by Alhert W. Wilsdon very interesting, having followed and studied cach lesson since the
first—N. Nushawg, 534 Arbor Ave., Dayton, Ohio.
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Science in Slang

3. The Specks in Space
By EMERSON EASTERLING

T was onc ol thuse

e clear bright sunmuer
//[I!'//Lv' ! nights when the
= . moon and stars stood

out against the black
backgronnd eof the
sky, casting a silvery
light upon the faint
landscape. \We were
motoring aloug a
highway, and as the
sky loumed out as
the cynosure of the time, our conversation
driited to astronomy, being of the scien-
tific trend. and our company being more or
less scientitically inclined. DPointing to the
manu, Stokes made the remark, "Old girl,
since Adam quit rubbing his eyes and be-
came aware that he was a sentient being
your retlections have permcated gpace and
we huve become familiar with your lunar
highness, lovers have sworn their LOVE
by you, and coyotes have howled under
your rays. But not until the spectroscope
shows up and dissects the moon beawm. lay-
ing its vibratory sccrets bare befure us, we
were nut so sure after all but that you were
green cheese, as the story book affirmed.

“The old time Chinks were the first guys
to Ainger around and get on to the ways of
the welkin—in fact they looked right thiru
the welkin and got wise to such things as
eclipses and other primary stuff of the
great all-around. It was reported that two
old timers named Hi and Ho who pro-
fest 10 be ‘there’ on the astronowical
dope failed to inform their hoss, the
Emperor of Cathay, of the eclipse that came
around unamnounced, and it is further
stated that according to the ruvgulations of
the country, the men were forced tu suffer
the amputation of their heads.

“Next in order came the Chaldeans, who
claimed to be wised up on the acrial phe-
nomena, and who were able to predict
eclipses and so forth. They blew their
horn and left some records that are real
amusing and historically instructing. but
they started the ball so that we liear from
such gnys as Thales, Anaximander, Py-
thagoras, Anaxagoras and Eudoxus, Hip-
parchus, Meton and a few choice more
astronomers and not from other lines—of
course we have hecard from some of the
birds in other lhines, but as a whole they
were star gazers and dreamers.

“*Then we read of the endeavors of the
Egyptians, from the
school at Alexandria,
and of Ptolemy and
his ideas. You know
he was the duck that
was guilty for the Epi-
cyelic System, which
has it down in such a
manner that the be-
liever is led to accept
the stalement con-
cerning the revolution
of the planets around
a center that is it-
selt doing the merry-
go-round stunt.
From his standpoint
he was right—the only
trouble with him was
that he overlocked,
while gazing so far
into the heavens, that
our little elongated
spheroid was one of
the ethereal company
in motion with the
rest. But the old boy

Gallieo, the Bird 1. . 5
Talllng 15 that 1t Turned Around Instead of like the Egyptians and

Who Defied the World by
Standing Still, as Was Thought.

unhitched the old plugs with which Apollo
had pulled the old glare around and run
the brow wrinkles in other directions when
e let toose with his treatise “Almagest’, All
this was way back in 3. C. ubout 200.

“On astronomy, and more so on astrot-
ogy, the Gypsies were ‘there’, but to the
Greeks we owe the coining of the word
‘ASTRONOMY", from the word zdgros, or
nomos, which means LAW; and ao7Ypor,
or astron, which means star or we get
the samne which means Star-Law. From the
Grecks sprung Thales, the man who stands
out in the first discoveries of the electrical
phenomena, and who was so good at the
heavenly twinklers that he was termed the
Father of Astronomy. It was him and not
Chrissy Cotumbus that told the World in
general that the globe that we now know as
the 8,000 mile in diameter ball of dirt and
water (which is not nccessarily mud) was
round instcad of a Hat chunk upon the
shoulders of Atlas. 1t was he who de-
termined when the equinoxes and the sol-
stices were due to arrive, and he knew be-
forchand when the famous cclipse of the
Sun was to occur—the one that caused the
Lydians and the Medes to throw up the
sponge in their famous hattle, you've read
of the incident in history. Then the sun-
dial was invented hy a Greek, Anaximander.

“Getting back to the history of the thing
we see a poor guy gazing up thru a dilapi-
dated otd §farmhouse roof—where there was
no roof—and thinking. Well, he thought
so hard that we now still read of the
Copernican theory of the universe. He
stick our planet in with the rest of the
whirling globes and fireworks. He got a
huuch from Pythagoras.

*Brahe then came along and modified the
theory of Copernicus and cut out the ‘cycles
and cpicycles' stuff, and as he was not
housed up in a farmhouse he built a mag-
nificent observatory. Then came the apt
pupil of Brahe's, Kepler, who compounded
a pile of laws and stamped his cognomen on
history,

“After a while Galileo grew up from the
skipping rope and marbles age and invented
the telescope and pendulum. Looking thru
the glass instrument he found that Jupiter
had a moon--not the kind that showed up
when some of his marbles collided with too
much force, tho. After he slipt us a hand-
ful of physics and astronomy and the
like we become aware
that from the dress-
ing room of Life there
steps out a Sir Isaac
Newton, who saw
the apple fall aud told
us all about gravita-
tion. Of all the 'Big
Bugs’ in astronomy,
as well as mathemat-
ics, we lift our hat a
little higher to ke

“1 once read of the
Arabians as being up
on the Astronomical
dope,” I ventured.

“Yes, thex were,”
Stokes replied, “A
duck by the name of
Ulugh Beg. who was
not an ngly heggar
but an astronomer,
catalogued a bunch of
stars. They took to
that and astrology,

Moors.

“Then laplace topt off Ncwtou's u
cipia’ with his Mécanique Céleste,

“Nuaturally, the first thing to be considered
is the Sun. The savages recognized it as
the means of life on our planct (of course
they kuew of no other) and worshipt it
as their God, in the same manner as we
do the $, only they apenly acknowledged it.
In plant life we wre aware of an attraction
by it. Ouly the blind cannot sce the effect
it has upon everything in general. Now
with a lot of the experiments behind us,
we have it figured out that w e are 93.000,000
miles from OlMd Sol, and that the hot old

/
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Ike Newton, the Gink Who {nvented Gravi-
tation by Means of the Cider.Fruit.

boy is composed of much the same material
as our Earth, and we also have it doped
out that the temperature up at the Sun
arrives at the twelve thousand mark, F.
It has a ‘photosphere’ where we have our
hydrosphere and a 'Chromosphere’ where
we have our atmosphere. The mathemati-
cal wonders have it down in their note
books as follows for the weights of the
Earth and Sun, respectively: 6,000.000.000,-
000,000,000.000 and 2,000.000,000,000.000,-
000,000,000,000 tons. To reduce that down
to ounces would take Steinmetz at least a
second—you know him, Then the candle-
power looks like this on paper: 1,575,000,
000.000.000,000,000,000,000."

“How would you say that if you did nnt
have your pencil along” asked Bender.

“\Well, the first, replied Stokes, looking
down at his paper, “is six sextiliion. The

(Cantinued on page 69)
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THE ORACLE

in ink, no penciled matter considered.

The ‘‘Oracle” is for the sole benefit of all electrical experimenters. v
answered here for the benefit of all, but only matter of sufficient interest will be published,
Rules under which questions will be answered:

1. Only three questions can be suhniitted to be answered.
2. Only one side of sheet to be written on; matier must be typewrittén or else writtén

3. Sketches, diagrams, etc., must be on separate sheets.
department cannot be answered by mail free of charge.
nts is made for each question.
Correspondents will be Informed as to the fee before such questions

Questions will be

Questions addrest to this

If the questions entall considerable

REWINDING TELEPHONE
MAGNETO.

(993) Walter F. Hawley, Buffalo, N. Y,
writes us:

Q. 1. How can he rewind a 3 bar tele-
phone magneto to produce 10 volts?

A, 1. This gquestion cannot be answered
exactly, excepting on one condition, and
that is that you would need a magnetomom-
eter at hand with which to measure pre-
cisely the strength of the magnetic flux in
maxwells per square inch of pole-face area.

We can suggest from our experience in
this line, however, that the armature be
wound full with No. 17 to 18 B. & S. gage
S, C. C. or enameled magnet wire. This
would be smtable for a potential of 8 to 10
volts. Of course, the voltage can always
be increased by raising the speed, but na-
turally there is a limit to this, as the ma-
chine will not safely stand too high a
speed.

A. C. SOLENOID.

(994) Stanley Dolirzynski,
“alls, Ohio, asks the Oracle:

Q. 1. For data on winding a small A, C.
solenoid about 3 inches in diameter and
314 inches long, with a 54 inch iron core.

A. 1. Unless such an A. C. electromagnet
is very carefully desigued, which would re-
quire elaborate calculations, and also un-
less it is carefully and very exactly built
according to these specifications as com-
puted, then the current taken will vary con-
siderably from that calculated. Alsc in the
case of the solenoid, with a movable core,
the current will vary from a very high value
when the core is just entering the coil. down
to a certain minimum value, when the core
is pushed all the way into the coil.

The only thing we can suggest in your
case would be to experiment with several
sizes of wire. For the size of solenoid you
have in mind, you might try winding it full
with No. 18 D. C. C. magnet wire. The
weight which such a solenoid could lift
with the core all the wav in the coil would
probably be in the neighborhood of one-
half pound. The iron core must be lam-
inated, not a solid piece.

Cuyahoga

1 K. W. WIRELESS TRANSFORMER
DATA

(995) J. R. Johmson, McConnelsville,
Ohio, writes this department:

Q. 1. Please give data for winding a
1 K. W. radio step-up transformer.

A. 1. We are pleased to give you herewith
data on 1 K. W. clase core step-up trans-
former.

The laminated sheet iron core should
measure 15 inches long and 814 inches wide,
and have a cross-section of 2 X 2 inches,
or 4 square inches, The primary winding
which should have taps taken off from each
layer should comprise 3+ turns of No. 10
B. & S. gage D. C. C. magnet wire. The
secondary should comprise about 12 pounds
of No. 32 D. C. C. magnet wire, thoroly
impregnated with parafin and beeswax

while being wound into pies. There should
be 24 pies or coils, each 14 inch thick. This
secondary winding should give 14,176 volts
with 300 turns in the primary: 21265 volts
on 200 turns in the primary, and 42.530 volts
with 100 turns in the primary in use. Of
course, when the normal number of pri-
mary turns are reduced in order to raise
the secondary voltage, a suitable iron core

OO O A

The June’”’ Number
of the Electrical
Experimenter

Electrifying Our Battleships—The
clectrically driven U.S. battleship
= “New Mecxico,” by Charles M. Ripley,
= of the General Electric Co.

Problems of Telcphotography—
[I7ritten by an authority on the sub-
Ject—Leroy J. Leishman.

“My Inventions”—No. 5, by Dr.
Nikola Tesla, himself.

in the Wonderland of “Tin Can
Toys”—by Gearge Holmes.

Photographing Nauen’s Radio Sig-
nals in America—A Startling Seicn-
tific Achiesvement.

Close-Ups of the Newest Scientific
Movies—The Rdéle af Eleetricity and
Scienee in Photoplays.

How American Electricians Salved
the "Submarine Detector” Prablem.—
lilustrated.

A New “Pocket WWireless” That
Actually 1V orks—with photos of the
Apparatus in Use.

Rogers Underground Hireless for
the Amateur—by H. IWinfield Secor.
Down’t miss this articte—It answers all
the “Radiobug’s” questions.

Improved Capillary Battery — by
Thomas Reed.

The New Kaister Direct-Reading
IWave Meter and Deeremeter.

Choke Coils—How to Design and
= Buitd Them, by Prof. F. E. Austin.
— Experimental Mechanies, — Lesson
12, Twist Drill Practise, by Samuel
D. Cohen.

The Andion—How to build and ex-
haust them, with Graphs for differcnt
tubes, by C. Murray.

00 T ﬁiﬂ.ﬂﬂ.i

choke coil or impedance must be used in
series with the primary winding in order to
control the current, so that the transformer
will not over-heat and burn out the wind-
ings.

2 K. W. STEP-DOWN PIPE THAW-
ING TRANSFORMER.
(9%¢) Joel H. 1Al, Carney Pomnt, N. J,
inquires :

s

11

TN

Q. 1. Can you supply data on a 110 volt,
60 cycle, A. C. step-down transformer for
pipe thawing, the secondary giving about
12 volts.

A. 1. We give herewith data on the con-
struction of a 2 K. \V. transformer suitable
for operation on 110 volt, 60 cvcle, A. C.
The secondary is suited to develop a cur-
rent of about 13 volts and 150 amperes.

The primary winding of this transformer
consists of 137 pounds or 244 turns of No. 8
B. & S. D. C. C. magnet wire, or 2 No. 11
D. C. C. wires can be wound side by side
and connected in parallel. The laminated
sheet iron core, on one leg of which the
primary is wound, should measure 1714
inches long by 834 inches wide, and have a
cross-section of 214 X 234 inches.

The secondary winding for this trans-
former should comprise 31 turns of No. 0
B. & S. gage D. C. C. magnet wire, and
will develop a current of about 13 volts and
150 amperes. 1f this is too difficult to wind
on, 2 No. 3 wires may be used or 4 No. 6
wires, connecting these wires in parallei.

REWINDING DYNAMO.

(997) A. C. McLellan, ia Porte, Ind.:

Q. 1. [ want to know what size wire the
armature or field or both will have to be
wound with to get 40 volts and as much
amperage as possible from a dynamo as
follows :

Field is 6 pole, now wound with No. 20
D. C. wire, 11 pound to the pole. The
armature has 28 slots, wound with 28 coils,
parallel lap winding, and has 2 brushes at
an angle of 60 degrees from each other.
Each coil is wound with 20 turns of No. 20
D. C. wire. Commutator has 28 bars, diam-
eter is 434 inches, length 3 inches, and at a
speed of 2,000 R.P.M. it now generates 105
volts and 9 amperes. The dynamo is shunt
wound, and when wired for 40 volts I want
it shunt also. It seems to pull very hard
now without an; load on it at all.

A. 1. We would advise as follows con-
cerning the rewinding of your 105 volt, 9
ampere dynamo:

For 40 volts the field should be rewound
with the same amount of wire, or 14
pounds per pole of No. 15 B. & S. gage
D. C. C. magnet wire. The armature should
be rewound with the same number of coils
and in the same fashion or style of wind-
ing as previously used, but each coil should
be composed of 7 turns of No. 15 B. & S.
gage D. C. C. magnet wire,

You mention that the dynamo armature
seems to turn very hard without any load
on it at the present time. This most likely
is not due to any electrical reasons, but
merely mechanical ones. We would sug-
gest that the bearings be carefully inspected;
also on some small dvnamos filted with 2
number of brushes, the brush friction is
made too great, and they should be read-
justed so as to have just sufficient spring
tension against the commutator to elim-
inate any undue sparking. In some cases,

(Continued on page 50)
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let us tell you about
the Chicago“Tech”
method. The free
lesson will show
you how well
eqluipped you are to
follow Draftsmanship. Enroll
in the course only if you decide that you
can take it up to advantage. No cost,
no obligation on you to make this in-
vestigation. Send the coupon.

Send for this free lesson which explains

the Chicago “Tech” method of teaching
Draftsmanship by mail. Positions at big
Even draftsmen of limited training and
experience are snapped up and paid
with your opportunities, learn Drafts-
manship. Chicago “Tech” will train you
est time. Mail the coupon today and
.,E .‘ | ‘ ' 4/
' Draftsmen always command
American induatries are to be calied up-
on to meet vast foreign and inCreased do-
than ever. Thig ia the time for you to prepare
for a better position—a higher ealary.
Hold you preeent position while training. Our experts will inatruct
practical draftsmen and engineers. You are taught exactly the work
required in the drafting rooms of biz concerne. No time put in on un-
Easy Payments
The feea for Chicago "Tech’’ Coursce are very moderate—and you can psy on easy
several years to acquire hy ordinary methods. You ean get an early
start. You are aocon ready to take a paying position and to guickly
FREE Instruments
& Every student of the Chicago “Tech'™™ mail course in Draftemanship receives
i instruments are of the eame make and eizes aas are uscd by high salaried
experta in drafting rooma of factories, shops. railroada, etc. You uee them

salaries are now waiting for competent men.
good salaries. If you are dissatisfied
in the most practical way in the short-
4 ‘ good salaries. And now when
meatic demands, the opportunitics are greater
Come to the College or
vou by mail. Only your epare time ia required. You are directly under
necedsary studies. This meana thorough instruction and early graduation.
terme. And aleo, you obtain in a few moenthe what it would take
get back the cost of your course, Then keep on earning more.
this set of instruments, or a cash creditin case he already has a eet. These
while learning—then take them right into your practical work. s

Send w
. S the Coupon—N
Auto and Gas Engine Course €n € Loupon o
Al about automobile mechanism—its conatruction, operation and REPAJR— The aconer you arc prepsared theaconeryou will be holding a job that paye a large salary
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Learn All This in Spare Time Otber institutiona ask yon to pay first—and then to find out later how well qualified
Prinelples of tha Automobils, sbout oils and bow to test them. Splash you sre for this profeasion. We aend you the free leeson firat and place you under po obli-
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Thousands of Wonderful Oppor-

tunmities in the Electrical Field
The Trained Man Is Needed Everywhere

Chief Engineer, Chicago Engineering Works

USINESS conditions throughout
America and even the world to-
day are such that there are now

truly wonderful opportunities for
trained men in the electrical field. The
electrical business has grown so fast
and electricity is being continually ap-
plied to so many new uses that the
demand for trained electrical nien is
growiug faster than the supply.

Even on the farm electricity is now
becoming common and thousands of
farm lighting and power plants have
already been iustalled. This shows
how broadly electricity is applied to-
day. and suggests something of the
very great demand tfor hundreds of
thousands more of trained electricians.

“Where will we get the men.” is the
question heard on every side. FElec-
trical Manufacturers are spending
thousands of dollars a week advertis-
ing merely for help. Look at the “Help
Wanted” columns of any newspaper
and see for yvourself the demand ior
trained men. The salaries paid to
young men with a thorough knowl-
edge of electricity are unbelievable.
The size of the pay envelopes going
into the pockets of electrical workers
every week reflects the scarcity of men
to fill these responsible positions. So.
not only is the electrical field greatly
vacant now due to the absence of elec-
trical men enlisted in the war services
of our govermment. but it will be more
greatly vacant when war’s results are
counted. and the need for men to £l
the industrial places of our soldiers
and sailor boys will swell the demand.

Moreover. the reconstruction and
readjusting periods to follow in the
war’s wake are going to increase the
employment of electrical workers he-
yond even the natural immense re-
quirements. Electricity is yet to do
its biggest services to the world after
the war. Tho uniimited are its boun-
daries now. electricity and men who
know its functionary phases and op-
erations will have even wider scope
and opportunity for years after peace
is declared.

The most vital question for the
young 'man of today to answer is not

ELECTRICAL EXPERIMENTER

By L. L. COOKE,

“Shall I enter the electrical profes-
sion?” but “What is the quickest, easi-
est and surest way to beconie a trained
electrical man?” Time was when it
took from three to four years to turn
out an accomplished electrician who
could be entrusted with any job that
came along. Only a few years ago it
used 10 cost thousands of dollars to
make an accomplished electrician,
which amount was made up in ex-
pensive tuition, board. etc.. as well as
money lost in non-production while
the student was learning. Hundreds
of thousands of dollars were lost in
this manner because the student, sel-
dom. if ever, is a producer while
studying. This means a tremendous
loss to the nation. as a minute's re-
flection will readily show.

Correspondence instruction has changed
all this. By this method the student wastes
no time on unnecessary branches. He gets
exactly the training he will use in practical
work and throughout his entire course he
has the direct personal instruction of spe-
cialists in the branch he has selected.

Further, he can do his studying at home,
in his spare time. He does not have to give
up his regular job until he has qualified as
a Certificated Electrician and is ready to
enter his new profession. Think of the
thousands of dollars this one great featnre
of correspondence iustruction has saved
this conntry in the past year alone.

[ urge every voung man with ambition
and pluck to grasp the opportunity that
present conditions offer the electrically
trained man. Don't hesitate because of age
or experience. Young men, boys and old
men are needed and must fill the gaps to
keep business going. Do your part. Pre-
pare yourself for a real position by special-
1zing in some branch of clectricity. All you
need is a few months’ practical, snappy in-
struction from a competent engineer and
you will be ready to go after some real
money. But do it now. Our boys are re-
turning filled with ambition, strong and
healthy after two years' out-door living.
How can youn hope to compete throughout
the reconstruction period without the spe-
cial knowledge and advantages training will
give you?

The Chicago Engineering Works are
ready to help you. A specially designed
course has been prepared that will fit you
in the shortest possible time to take up the
extremely interesting and profitable work
as a Certificated Elecirician. Tlhe course s
the result of many years’ teaching of young
men in this vast field. It is intensely prac-
tical. Tt is highly condensed, simplified,
up-to-date and complete. You can make a
splendid success in this study, and the
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school will guarantee, under bond, to return
every cent paid for tuition, if you are not
entirely satisfied when you receive your
Electrician’s Certificate granted you as a
graduate of the school. We teach contract-
ing and electrical drafting along with the
course and hundreds of our graduates are
now successful contractors.

You can take the entire course in your
spare time. No interference with your
regular duties. \We understand just what
you must know and have devised a really
wonderful way of instruction by mail. We
have trained thousands of men and will
train you to your complete satisfaction or
the course will not cost you one cent.

Remember, that you will not be under the
slightest expenses except the tujtion price.
A splendid Electrical Outfit is given iree
to every student and much of the training
is done by actual work with this outfit.
You have no car-fare or living expenses
as you would have if you studied at a
trade-school. You don't have to buy your
outfit, or pay for the maintenance of ex-
pensive school equipment as you would
elsewhere. The electrical ontfif which we
give every student includes Electrical Tools,
Instruments, Materials, etc., and is given
absolutely free.

The price of the course, you can pay in
small installments if you want to—in other
words, you can pay as you go along. These
payments you can take out of your salary
which you receive from your regular em-
ployment, it not being necessary to give
this up until you are fitted and ready to
take a good position as a real electrician,

One excellent feature of the assistance
the Chicago’ Engineering Works is giving
young men to help them succeed is the free
employment service. The standing of the
school is so high and the quality of students
so well known that many firms rely en-
tirely upon our graduates to fll vacancies
in their staffs. Ve are continually receiv-
ing requests irom employers to send them
trained Electrical men.” We assist our
students to good positions and keep in
touch with them for years, helping and
advising them in every way possible.

I cannot urge all young men too strongly
to get into the field of electricity. I know
the vast opportunities for bright men and
the opportunities have never been better
than they are now and will be for the next
ten years. The industry needs you and
will give you a good chance to make a suc-
cess of your life. Write us and let us tell
you all about what we can do for you.

We have just prepared a new book on
Electricity and its Opportunities and I want
to send you this wonderful book—FREE.
Write me personally telling me just what
vou are doing and what you would like
to do. I'll gladly answer your letter myself
and give you the beneﬁ)ts of my many
years' experience in this field, But what-
ever yon do, don’t neglect the golden oppor-
tunity now offered live men. Address L. L,
Cooke, 443 Cass St. Chicago, lll—Ady.

You benefit by mentioning the ' Electrical Experimenter™

when writing to advertisers,
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A Real Position
Like This—For You

The country needs thonsands of trained, Certificated
Electricians to fill good positions—and at big pay. It’s
atl a matter of knowing how, and I will teach vou by
up-to-date, modern instructions You can learn at home,
without interfering with your regular work, by my highly
successful method of Home Instruction in Practical
Electricity.

Prepare NOW and be ready

in a few months to earn your
$46 to $100 A WEEK

"Send for this Book

My book. “"HOW TO BECOME AN EXPERT ELEC-
TRICIAN,” has started thousands of young men on the
way o splendid success. A new edition of this has jnst
been printed. 1 want every young man interested in
Electricity to have a copy. and will send you one, ABSO-
LUTELY FREE and PREPAID. Write me today.

How | Train My Students

As Chief Engineer of the Chicago Engineering Works
I know exactly the kind of training a man needs to
enable him to get and hold good positions, and to earn
big pay. I have trained hundreds of men who are holding
splendid electrical jobs.

I give each of my students personal attention and a
complete and thorough training. I give him a SPLEN-
DID ELECTRICAL OUTFIT FREE. and much of the
training is done by actual work. When my students

L. L. COOKE, Chief Engineer
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graduate and reccive their Certificate, they are ready for
a real position. But still mtore, at any time you wish you
can come to our splendidly cquipped Electrical Shops for
special training. No other schoo! can give you this.

A Real Opportunity for YOU

Wishing is never going to make your dreams come
true. You've got to stndy—to learn. A man is worth
possibly $2 or $3 a day from his neck down—and no
more ; but there is 20 limit to what he can be worth from
his neck up. _ :

A trained mind is what gets the big pay. It is this
training that you need. and I can train you in a few
months. Are vou ambitious to make a real success—
then send e the conpon—today.

Electrical Outfit FREE

To every student who answers this ad I am giving a Splendid
Electrical Outfit of standard size Electrical Tools. Instruments.
Materiais. etc., absolutcly free. Furthermore, to every Electrical
Student I give a truly valugble surprise that I caunot explain
here.

Free Employment Service

I am continually receiving requests from employers
to send them trained Electrical men. I assist my
students to secure good positions. 1 keep in
touch with them for years, helping and ad-
vising them in every possible way.

Write Now—Don’t Delay

Delay never got you anything. Ac-
tion is what counts. Get started—

CHICAGO ENGINEERING WORKS
Chicago, Ill.

441 Cass Street
YOU CAN DO

Dept. 25

and get started now. \Write me \\\':\a:&\\
send me the coupon right NOW. & S
RSO
(O ')6\0‘
R g 8
e
LAY
4

1T

You benefit by mentioning the "Electrical Experimenter” when utriting to adzertisers.
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Study these microphotographs!

A—New ordinary steel needle,
B—Ordinary stee! tecdle after Plaving
ona tecord. Nole the teorn point!
C—New Sonora Semi-Permanent Sil-

vered Needle. Nole that the parallel
sldes (which ara not tapered) always
Bt record groove perfectly.
D—Boniora  Needle after playing one
record. No perceptible weal.
E—Sonora Needls after playing over
fifty records. Needle has worn dawn.
but is In perfect Playing condition.

Preserve Your Phonograph Recorda

$UOTA
Semi-Permanent Silvered

NEEDLES
Replace steel needles!

They play 50 ta 100 times and are
used on ALL MAKES of stecl
needle records. Unequalled for can-
venlence, eCconomy, improvement of
mellowness of tone and the ig-
creasing of life of the records.
Loud—Aledivin—Soft
30c per card of 5. In Coneda 40c

FREE' Sample Sonora Needle will be sent

* FREE on request.  Write for it

Sanora Phonograph
Sales Company, Ine. |
GEORGE E. BRIGHTSON, President J
279 Broadway, Dept. G., New Yark
Torento: Ryrie Building

CAUTION! Beware of stmilarly con- ‘
structed naadlas of Inferlor quality

e ==

Don't Grope for Words
We are all trying 10 SELL some-
thing—It may ba brains, <r

automoblles, or soap—but words

ara the pniverssl medium of ex-
change. LEARN TO USE THEM

CORRE!

CTLY — PPROFITABLY.
Get a command of English!

Spend a few minntes dally with
Grenville Kleiser'a Afail Course,

in Praetical English and Menlal Ediciency. It will
surely teach yon how to

Use Good English — and Win

Enlarge your Stock of Words—Use the Right
Word in the Right Place—Write Compelling
Business Correspondence, Stories, Advertise.
ments, Speeches—Become an Engaging Con-
versationalist — Enter Good Society, etec.
Ask for frea particulars today.
\We send them by mail. No agent will call.

FUNK & WAGNALLS COMPANY, Dept. 267, NEW YORK, N. 1.

Rider Agents
Everywhere to ride g and exhibied
the new Ranger"Motorbike com-
pletely equiphed with electnc light e
and born, carrier, atand, too) tank,
coaster-brake, mod guarda and
anti-akid tires.Cholca ol 44 other
stylas, colors and aizea in tba fa-
mona *'Ranger” line of bicyclea., &
DELIVERED FREE on approval

and 30 DAYS TRIAL. Sendfor big el
Srea catslog aod particalars of our

Factory-direct-to-Rider marvelova g\

offera and terms.
TlnEs Lampa, Horns, Wheels,
Sundries, and patts for
all bicyclea—as half usnal pricea.
SEND ND MONEY bot tell os -
exaCtly what you peed. Do not b?éunm Fou |
getour prices, terms and the big FREE catalog. §
CYCLE COMPANY '\
Dept. D107 CHICAGO
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THE ORACLE
(Continued fram page 46)

also, the armature may rub against the
field poles, and this can be easily ascertained
by removing the armature and noting if
there are any shiny spots on the field
poles or armature core.

ELECTRIC ARC TEMPERATURE

(998) James G. Peck, Elmira, N. Y,
says:

Q. I. What is the temperature of the
electric arc produced between two ¥ inch
carbons?

A. 1. In regard to data for building an
arc light from two 14 inch diameter carbons
to give yvou a temperature of 3,500 degrees
Centigrade, any arc, large or small, gives
about the same temperature roughly speak-
ing; the large arcs using larger carbons
simply giving a greater quantity of heat,
but not a higher temperature. The electric
arc will give you the greatest temperature

of any ordinary source of heat known.
The average arc, using ¥ inch carbons,
either cored or solid, consumes about 5
amperes, on 110 volts, and the candle pow-
er is about 1200,

Appended are some interesting high tem-
perature sources of heat:

Bunsen burner................ 1.870 deg. C.
Oxy-coal gas flame........... 2,000
Oxy-hydrogen flame........... 2800
Oxy-acetylene flame........... 3,500
Electric arc (furnace).........3,500

RADIO LOOSE COUPLER DESIGN

(999) Alvin Harrison, Albert Lea, Minn,,
asks:

Q. I. Several questions on designing
loose couplers for wireless receiving circuits.

A. L. In standard practice it is usual to
provide both primary and secondary coils
with loading inductances, these inductances
being either a separate part of the circuit,
or else combined with the coupler windings
themselves, preferably the latter.

The primary as well as the secondary
circuits are, in the most efficient design of
coupler, made so as to form a continuous
coil capable of being tuned to the highest
wave length which it is desired to receive.
Any other form of loading inductance which
is separate from the windings of the coupler
only form a source of loss, for it requires
a certain amount of energy (I'R) to excite
this separate loading inductance, and, as it
does not form a part of the main coupler
winding, and is not useful in producing a
part of the common electromagnetic field
which transfers the energy from the pri-
mary to the secondary circuit, as you will
see, in any event then 1t must be a source of
wunrecoverable loss,

We would refer you to a very good article
on “Building a 20.000-meter Undamped Re-
ceiving Set,” by William Burnett, Jr., page
258, Augusi, 1917, issue; also

“The Design of Large Radio Receiving
Transformers,” by Chas. S. Ballantine, Ra-
dio Engineer, page 732, February, 917,
issue,

“The Calculation and Measurement of In-
ductance,” by H. Winfield Secor and Sam-
uel Cohen, ]l::. rts 1, 2 and 3, which appeared
in the March, April and September, 1917, is-
sues. _—

PECULIAR SPARK BALLS.

(1000) R. J. O, San Antonio, Texas,
writes :

Q. 1. T am a reader of the ELecTrRICAL
EXPERIMENTER and desire some information
regarding an experiment performed in my
“Lab” some time ago which 1 am at a loss
to know ‘‘the why and wherefore” of.
Thus: 1 made a solution of Sodium Chlorid
and water, in a smali beaker. (See sketch.)
Using a current of [10 volts and a small

telegraph key to open and close the circuit,
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I connected it as shown in the “hook up.”
I proceeded as in sending a telegraph mes-
sage and found that a rapid movement of
the key produced a stream of what appeared
to be sparks between the neg. (—) pole
about 1/32 of an inch above the solution.
The so-called “sparks” will continue to ap-

T
nHer

A ]I

| Spordor bolt

of fire 0

Solution of :
Soavum Chlorde

First Stage of ‘‘Spark Ball” Experiment.

pear as long as the copper wire lasts. (It
melts rapidly). My question is *What are
those sparks?” If not sparks, what is it?
A. 1. The experiment which you describe
is nothing new and is well known to those
who have experimented with electrolytic in-
terrupters a good deal. This experiment
can be performed not alone with sodium
chlorid, but with almost every acid. Pro-
viding the current is strong enough, a ball
of fire will appear at the end of one wire
which touches the surface for the following
reason: As soon as the point touches the
liquid which has a more or less high resist-
ance, the solution at this point immediately
starts t0 boil. At the same time hydrogen
gas is evolved, and the electric current set-
ting fire to it explodes this minute quantity
of gas, thereby giving rise to a small ex-
plosion. This phenomenon occurs in very

Hov AC

! n 7
Sotutron” o

Close up of '@°

Second and Third Stages of ‘‘Spark Ball”
Experlment. The Theory of Its Action Is
Very Interesting.

rapid succession, and the explosions take
place several thousand times per  second.
Mr. H. Gernsback some years ago obtained
quite large “fire balls” of this sort by using
a fine carbon pencil as one electrode.

200 WATT TRANSFORMER DATA.
(1001) James Dicks, Delhi, La., inquires:
Q. 1. Please give me data on 200 watt

step-up wireless transformer for operation
on [t0 volts, 60 cycles.

A. 1. The laminated sheet iron core for
this transformer should measure, for a 200
watt transformer, 10}4 inches long by 6%
inches wide and I x 1 inch in cross-section.
The primary winding, placed on one of the
long legs, should comprise 660 turns No.
15 B. & 8. gage D, C.C, magnet wire. Be-
fore winding on the primary coil, the iron
core leg should be insulated with four lay-
ers of oiled linen or Empire cloth.

The secondary winding should comprise
17 pies or sections, each 14 inch thick, with
parafin paper discs between them when
assembled. The size of the secondary wire
should be No. 34 B. & S. gage D. C. C. and
3.7 pounds of secondary wire are required.
There should be about 35,000 turns in the
secondary, and the secondary voltage with

(Continued on page 52)

Yau bencht by

mentioning the “Electrical Expcrimenter” when writing to oducrtisers.
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How Would You
Train 50000 Employces?

Ca——

Western Union”s Think of an ar-
my of 50,000 men

Big Pl‘Oblem and women, dif-

s ! fering greatly in
ability, adaptability and previous training —
remember that all of them were self-supporting
wage-earners, who could not afford to let any-
thing interfere with their regular occupations — consider
that it was their employer’s desire to make intensive train.
ing practical for all, without lessening their present effi-
ciency—and you have some idea of the complex employe-
training problem that confronted the WESTERN UNION
when it undertook to make it possible for any of its 50,000
employes to acquire a higher degree of efficiency in
their work.

How it was ASWESTERN UNION

found that there were no
s olve d courses covering completely

and thoroughly the highly
specialized telegraph business, it had special
texts written by its own experts, who thus be-
came the personal instructors of its employes.
After careful inquiry, the Company decided

that the correspondence instruction method
would give all employes an equal opportunity, while its
flexibility would meet any individual needs and circum-
stances. And finally WESTERN UNION arranged to loan
the price of the Course to deserving employes who might
be unable to meet even the moderate fee asked for training.

The actual conduct of courses and instruction was entrusted to the American
School of Correspondence, Chicago, whose Educationa! Charter and 22 years’
successful experience éminently fitted it to carry out WESTERN UNION'S
plans to make special training possible to any of its 50,000 employes.

Dont Dodge Promotion

Whatever occupation you would prefer to follow you can’t dodge the fact that you're dodging

promotion — dodging the job ahead, with

its guarantee of better pay —so long as you refuse

to train yourself thoroughly for the work you want to do. The man or woman with training

MERICAN SCHOOL

OF CORRESPONDENCE

is bound to succeed—for trained workers are the scarc-
est commodity in industry. A glance az¢ the “Help
Wanted” columns of your daily paper — a question
put to your boss — will quickly prove this. The Ameri-
can School can properly develop your natural ability
—make you a thoroughly skilled worker. A small part
of your spare time—some of the hours you now waste—
invested in systematic study will soon fit you for the
position, and pay, you want.

Make This Test

We will train you on a make-good basis—allow you to test out the prac-
tical value of any Course by covering the first ten textbooks without
risking one cent. This means that if you're not satisfied with your
progress — if you find you're not getting money-earning training from
the course — we'll refund every cent you've paid us. Full satisfaction
or your money back is the only basis on which we accept students. If
the fairness of this offer appeals to you—as it has to thousands—check
and mail the Coupon for Free Bulletin. You assume no obligation.

Dept.W7445

CHICAGO, U.S. A.

TRAINING-THE KEY TO SUCC_@SS_

Plense send me booklet ond tell me how “:1
1 can At myeeif for the poslvdion marked X:

corne Wenstern Unjon Coorses
weTOlephone Engineer
cenDPftEmen end Designer
.... Aptomobile Engineer

Avtomobile Repajrmen
Airplane Bechanic

- High School Gradoate
. Fire Inaoranee Expert
.Sanitary Engincer

Neating end Ventilating
Engineee

Mauster Plumber

Civil Engineer

Structural Engineer

Mechanieal Encincer

«...Shop Superintendent

.. Steam Engineer
i Bosiness Manager
.Cert, Public Aceonntant

Lawyer

Acconntant and Auditer

w...Bookkeener

-...Stenographer

... Gen'l Educetion Course
Comn. Scheol Branches

Electrieal Engineer

ClEleetric Light nnd Powcr

Superintendent
Hodreelecttic Enginecr

Wirclesa Operetar

Architeet
Boilding Contractor
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Tires at Wholesale

Save 1/3 Your Tire Cost

Tires  Tubes **Armor™
30x3 $13.60 $290 $3.00
30x 34 1700 3.45 3.60
32x3l 19.65 3.60 3.60

Other sizes quoted on request.

Order these 5.000 mile Beacon*Rib-Skid"’’
Tires, Red Tubes and "‘lnside Armoz’’
at above prices on money-back approval.
or write at once for full description and our
plan of selling First Grade, Fully Guar-
anteed Tires. etc., direct-to-you at whole-
sale prices. Give size of tires and name of
car. Address

TIRE €0., 659 7th Street, RACINE, WIS

Pocket Tool Chest|
Bironu Krife Wire Pliers g TOO].S inl 14,
B s W oS Flican ‘ \

a 3-bDlade knife, and has 5 \
no miore paris. Length. 4 Wunderknlf
in. Pliers and wire cot-

ters are drop-forged tool
steel — cut barbed fence
wire as easlly as 8-inch
pliers. Blade I3 tempered
cttlers” steel.  Each tool
works Independently. Onee used.
alwiays carried by Electrictans, Rall- E
way Man. Motorists, Mechanics, Horsemen,
Sporismen.

Sent postpotd in I'. 5. for $1.75 (add Sc if insured}.

Highest quality construction. fully puorontecd,

Elican Specialty CO- 874 Jlerchants Bank i31ds.

MODERN

Lrother Punch Mool Hook
Biwedging Al Wire Cutler
Sercwe Driver Serew Bit

Alligater Wrench

Jidlanamolis. Lad

BIG PROFITS forYoU
inHB BATTERY CRARGING

8tart now to build bIg battery business. Oppor-
tunities hest this season—more old cars driven—
naw Fords with gtorage batterles, HDE users are
easily ¢learing

Month

$100 to $200 Extra Profit Every

Some aven more. Get In the t Thi; .
Battery Charker recharies | &r‘?‘num b:l‘t!egk?!
at ooce. Current cost 12c to 15c per botlery,
Motoriat pays 75c to $1.50. Figure your profits.
Noelectricalor mechanlenle xperiencereaslired to
oberate. No expensive rencwals or adjustmcnts,
$25 Puts This Monsy~Meker in Your
Garsge on Money-Back Cuerantes
Balance ln 9 monthly payments of $20
each. Earnings easily pay for machine,
Pia Your 325 initial payment chack to this
ad and send today for trial order.
:3““‘:‘8 Tishk u[nd.exﬂ{ B'lAd'b?nluu Money.
ack Guarantee. Do,
(T n’tdelay. Getbusyl ¥
HOBART BROS. CO., Box5E,Troy,0.

SULCCsL U« Manwjocturers since 1594

POP! TV _FOLLOWS THE?
,:g. UKﬁLELE- J
ol i e e e (e

wanted everywhere, We teach by mail 29
i simple leasons; give you free meenvine Ly
i

Hewalian Ukulele, musie, everything— ;"

noextras. Ak us tosend the stary .

Ro obiization—absolurely Tree e

| A = i -
The Hawaiian Institute of Mua si:l.k— "'/.';5
1100 Broadway, Suite 1106 NewYork ¥ Y

BUILD A $100

PHONOGRAPH

Assemble your own Phooograph

Do it yoursell aasily,

Have the finest machine.

Astounding saving, Wa

glva you tha phonodraph

secrefs. Completa instruo-
uuns 10 cents,

3=l

ELECTRO MECHANICAL PARTS CO.
160 N. Wells St.

L CHICAGO

**Like learning a tune—and es easy.”” Our Disc Records
repeat the correct arcent and_Prononciation ontil you
koowit, Fanulyandfricndsenjoy langunce atudy by the
LANGUAGE-PHONE METHOD
.. And Rosenthal’s Practical Lincuistry
War hes cteated vpnlimited opporionities far
those who know languages. epAze now to
better your position er increase your business.
Used and recommeaded by educators in leading
colleres. Write farhaoklet and Free Trial Offer.
THE LANGUAGE PHONE METHOO
931 Putnam Bullding. 2 W, 45th St.. K.V,

$99000

TR
SPANISH.FRENCH
ITAUAN.E TC.

% ’ =t -, Built for the Owner
ﬂ‘mﬂ“ﬂ“ -
Bimrle,

sturdy construction.
Low cest of up-keep
and operation. Can- +
tilever springs Io rear. | agyr..2rm. p, |
Comtortable E-Z Hding ‘d—x'tnad nl:wbt_e' bel_g,';&

elveries, L} syge 4.
Dealers Wanted 52 ,lqu—.sed utput. - Liberal
newspeper advertining ln dealers’ teeritory. opderful cpportunities.
Write or Wire NO

W,
THE SENECA MOTORCAR CO., 45 Seoeca Faclory, FOSTORIA, CHIO

ELECTRICAL EXPERIMENTER

THE ORACLE
(Continied from page 50)

all primary turns in nse is 5,800. The sec-
ondary voltage is increased in proportion as
the number of primary turuns in circnit at
any time are decreased. Tiie secoudary leg
of the core should be well insulated with
10 layers of oiled linen before placing the
pies 1 place.

NEUTRAL POINT OF D. C. DYNA-
MO AND A, C. MOTOR
SPEED CHANGES.

(1002) R.G. LeTournean, Stockton, Cal,

asks the Oracle:

Q. 1. Several questions concerning the
shifting of tlie neutral pomnt on a D. C.
generator and speed changes of induction
motors.

A. 1. The neutral point on the commu-
tator of the D. C. generator changes at least
slightly with changes in speed of tlie arma-
ture as vou mention, unless the machine
has one of the following precautions taken
in its design: The machine might have a
very powerfunl field. which wonld cause a
very even and rigid distribution of the flux
at the pole tips; the machine might be pro-
vided with interpelcs. such as provided on
any one of the leading machines on the
market at the present time, which tends to
preserve an even distribution of the field
flux, and thus to preserve a practically fixt
neutral point, thus obviating the necessity
for shifting the brushes. even on over-
loads of 30 per cent. Or again the machine
might be provided with variable air gaps
between the field pole tips and the armature,
such as in the Stow design, where all of
the field poles are geared together by means
of worms and gear rods to a common hand-
wheel on the top of the machine, which
enables the field poles to be advanced toward
or receded from the armature and the air-
gap flux distribution varied.

You are correct in assuming that several
different speeds can be obtained from an
A. C.motor by changing the groupings of
the field poles, i.e, by changing the number
of poles, such as by causing the field to pro-
duce 4 poles, 6 poles. 8 poles, and so on.
This system is adopted in some of the lead-
ing A. C. motors now on the market. Yon
will find data on this subject by referring
to books on A. C. machinery.

A.C. TEST FOR “SHORTED” ARMA.-
TURE COILS.

(1003) Earl E. Teater, Wheeling, \West
Va., writes the Oracle:

Q. 1. For data on a simple A. C. testing
scheme for short-circuited armature coils.

A. 1. Herewith we describe an
testing device for deterinining whether
armature coils are short-circuited or not and
which is used in repair shop work. The
small transformer lias a single winding on
it, which is excited with alternating cur-
rent suitably controlled by connecting it in
series with a lamp bank or chioke coil, etc.
Using this transformer primnary, as it may
be called, and liolding it 1n contact with the
armature, in successive positions, as the
armature is turned from coil to coil, there
is set up thru the armature core a magnetic
flux, which induces a current in the arma-
ture windings. If one of the coils happens
to be short-circuited, as becomes appareut,
this current will heat up the coil. Also by
turning the armature a complete revolution
and holding a small piece of iron against it,
the coils being tested for short-circuits will
be easily located, as the piece of iron held
near the coil will vibrate. due to the result-
ant magnetic field set up by this coil and the
current passing thru it. The transformer
device should not be put in position nor
removed while current is flowiug thru the
magnetizing coil of course.

To make this testing transformer, a
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laminated sheet iron core of the shape in-
dicated in the diagram is built up, and it
may be riveted at several points. 1t shouild
have a width equal to the approximate
length of the armature, and alse a pole-
face curvature as nearly Jike that of the
armature core as possible. The winding on
this transformer may, for a small size de-
vice to be used in testing out small magneto
or auto lighting dvnamo armatures, be com-
posed of about 75 turns of No. 14 B. & S.
mnsulated magnet wire.

A very satisfactory and simple test for
short-circnited as well as open-circnited
armature coils can be carried out by con-
necting a buzzer across the brushes, and

* thus testing from bar to bar with a 75 ohm

telephone receiver. If a coil is short-cir-
cnited or partially short-circuited, then no
sound or a weak sonud will be heard in the
telephone receiver. It has been fonnd that
this test will give better and more accurate

r _T"
ToAC.
' AC. Testing
Tronsfermer
ToAdl!
lroa core -
"""" Plece of iron
LS8 4

Home-Made A.C. Tester for Short.Circulted

Armature Coils. The Materials Required to

Bulid It Are Avaiiable About Any Shop.
Its Action Is Simple, Yet Posltive.

results ina minimum of time, than is the case
where the Wheatstone bridge is nsed. Open-
circnited coils will manifest their presence
when the proper bars are bridged by a very
loud noise in the receiver. It 1S common
practice in many shops to use this test in
connection with the 110 volt, 60 cycle A. C.
lighting current, the necessary current being
past tliru the armature in series with a 110
volt lamp.

If you have a good voltmeter on hand or
posibly an ammeter without the shunt on it,
you can also make tests quickly for open or
short-circuited coils or grounds by the bar-
to-bar test, passing direct current thrn the
brush points on the commutator. For this
work the armature is usually mounted in a
testing cradle, comprising a wooden frame
and one upright which carries a pair of
adjustable copper or other brushes which
will transmit the testing current to dia-
metrically opposite points on the commauata-
tor, for the i1wo-pole armature, or four
points uinety degrees apart for a four-pole
armature. In any case where the telephone
receiver and A. C. or buzzer method are
used. or the voltmeter method, the criterion
of the tests for a perfect armature is to
obtain a similar or very closely similar de-
gree of sound in the receiver for each coil,
or an equivalent similarity in the voltmeter
readings for every coil on the armature. If
any appreciable difference is noted in the
meter readings or in the telephone, then the
connections of the commutator, and also
the leads of the coils should be carefully
examined. Sometimes a high reading will
result from a poorly soldered lead con-
nection to the commutator bar, which on a
superficial examination may appear to be a
first-class soldering job.

You bencfit by mentioning the “Electrical Exberimenter”™ when writing to edvertisers,
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Flashed on Me!”

How a young man jumped from $30 a
week o $50,000 a year.

HERE are

I only a few

$50,000 jobs—
yel of all the men in
the country it is dif-
ficult to find enouch
to fill the few big
jobs available. 1here arc plenty of men for
the §25-a-week positions—but the thousand-
dollar-a-week openings “go begging.” How
this young man trained himself for earn-
ings of $50,000 a year is one of the most
interesting chapters in the annals of even
present-day fortune making. This is the
story told me, almost word for word, by
the young man whe did it,

“Three short years ago 1 was 35,000 ‘in
the hole'—and carning $30 a week. I had
a wifc and two children to support, and I
used to worry myself sick about the future.

“Today—it seems like a dream—all my
troubles are over. I am worth $200,000—
enough to keep me and my family in com-
fort for the rest of our lives. 1 own two
automobiles. My children go to private
schools. I have just purchased, for cash,
a 325000 home. 1 go hunting, f#shing,
motoring, traveling, whenever I care to,

his will.

“UT me say in all sincerity that what 1
have done { believe any one can do.
1 am only an average man—not- ‘brilliant’—
have never gone to college—my education
is limited. 1 know at lcast a hundred men
who know more than I, who are better edu-
cated and better informed—and their cam-
ings probably average less than $50 weekly
while my income is over $1,000 weekly. 1
mention this to show that earning capacity
is not governed by the extent of a2 man’'s
edueation—to encourage those who have not
had the advantage of a comprehensive educa-
tion.

“What, then, is the secret of my sueccess?
Let me tell you how it came about.

“One day, about threc years ago, some-
thing happened that woke me up to what
was wrong with me. It was neeessary for
me to make a dceision on a malter which
was of little consequence. 1 knew in my
heart what was the right thing to do. but
something held me back. 1 said onc thing,
then another; I decided onc way, then an-
other. 1 couldn't for the life of me make
the deeision I knew was right.

“] lay awake most of that night think-
ing about the matter—not because it was
of any great importance in itself, but be-
cause 1 was beginning to discover what was

*'What I've done, | believe any-
one can do,” he says,

At Dawn the Answer =~

.%‘ 1 Now Own &

o, $25.000 Home
{ oot concentrate, The
- - __r \ - -
His remarkable " f J) “u"_}? in :{;‘II;
success he attributes to the way he uses A N LT {)l‘:c‘\r‘rtlrt::ldnﬂl;olh
| { ‘ The man whp
] s \ | can use his will
VR R A AT — can not only
wrong with me. Along i 11 37) ‘ Ga Traveling concentrate and
towards dawn the i \ (4 Uloare § LR remember, but
answer flashed on me [ {1 ® A4 can make use of

and I resolved to
make an experiment.
1 decided ta cultivate
my will power, believing that if 1 did this
I would not hesitate about making decisions
—that when T had an idea } would have
sufficicnt confidence in myself to ‘put it
over'—that 1 would not be afraid of myvsclf
or of things or of others. I felt that if I
could smash my ideas across I would soon
make my presence felt. I knew that here-
tofore T had always becged for success—
had always stood, hat in hand, depending
on others to give me the things 1 desired.
In short, I was controlled by the will of
others. Henceforth, I determined to have
a strong will of my own—!lo demand and
command what I wanted.

—And Live in Luxury

“@ 1TH this new purpose in mind, I ap-

plied myseif to finding out something
mare about will power, and in my inves-
tigation I encountered the works of Profes-
sor Frank Channing Haddock. To my
amazement and delight, I disecovered that
this eminent scientist, whose name ranks
with James, Bergson and Royce, had com-
pleted the most thorough and constructive
study of will power ever made. I was
astonished to read his statement, '‘The will i
just as susceplible of devclopment as the
muscles of the body!” My question was
answered! Eagerly I read further—how Dr.
Haddock bad devoted twenty years to this
study—how he had so completely masiered
it that he was actually able to set down the
very exercises by which anyonc could de-
velop the will, making it a bigger, stronger
force each day, simaply through an casy, pro-
gressive course of training.

“It is almost ncediess to say that I at
once began to practice the exercises formu-
fated by Dr. Haddock, and I need not re-
count the extraordinary results that 1 ob-
tained almost from the first day. You
already know the success that my developed
power of will has mrade for me.

“Pcople somctimes worry because they
cannot remember or because they cannol

these two facultics, And 1 want to
lcave this one word with you—no
knowledge, no plan, no idea is worth
a penny unless it is used—and it cannot be
used unless some one's power of will does it!”

. Fd

ROF. Haddock's ruiles aha exerCises in

will training have becn placed in book
form, and 1 have been authorized by the
publishers ta say that any reader who cares
10 examine bis startling book on will power
may do so without sending any maney in
advance. In other words, if after a weck’s
rcading you do not feel that “Power of
Will” is worth 83, the sum asked, return it
and you will owe nothing.

When You receive your eopy for examina-
tion I suggest that you first read the articles
on: The law of great thinking; How to de-
velop analytical power; How to guard against
errors in thought; How to drive from the
mind unwholesome thoughts; How to de-
velop fearlessness; How to use the mind in
sickness; How to acquire a dominating per-
sonality.

It is interesting to note that among the 225,000
awners who bave read, used and praised “Power
of Will” are such promincent men as Judge Ben
I, Lindsey: Supreme Court Justice I'arker: Wu
Ting Fang, ex-1". 8. Chinese Ambassadoer: Gov.
McKeivie of Nebraska; Assistant_ [’ostmaster-
General Britt; Genceral Manager Christesan, of
Wells Farge Express Co.; E. 8t Flmo Lewis:
Senator Arthur Capper. of Kansas, and thounsands
of athers

As n first step in will training, [ would suggest
imicdlate action In this matier before you. It Is
nol even tecessary to wrile n tetter. t'se the hlank
form betow, if ¥ou prefer, addressing 1 to the )el-
ton "ublishing Company, 30-J Wleox Rlock. Merl-
dea, Conn., and the book will come by return mafl.
This one set may mean the turning point of your
iife as 1t nas meant (o ine and to so mady others.
e e e e e e e e s s — 5
Pelton Publishing Company,

30-J Wilcox Block, Meriden, Conn.

1 will examine a copy of “I"ower of WII)** nt your
rizk. ! agree 1o remit $Eor remai! the book In 5 days.

Address .

Yau benefit by mentioning the “"Elcetrical Experimenter™ twhen writing to adzertisers,
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Wonderful opportunities
- - —great scope for advance-
ment=-and_big pay - await you in the airplane
industry. This does not mean actual flying, but
in any and atl of the various branches of the in-
dustry. It is the coming profession—the future
means of transportation. U. S. Mail is already
being carried by airplanes. Paetoriea are apringing vp
everywhere and trained men are lu big demand.

Openings in You can get into this

professicn while it is
Many Branches s:ilin its infancy as a
mechanic, engineer, repairman, instructor, in-
spector, builder. contractor, salesman or pro-
fessional aviator. The minute you understan
the science and mechanics of
aviation you canstepintoa
high-salaried position.

We absolutely and unre- ‘%ﬁ
servedly guarantee that Nags 5
our Heme Training Course
will enable you to qualify for a good position as
soon as you graduate, The Course itself has
been written by noted aeronautical engineers,
and covers the entire fundamentals of practical
aeronautics. Every lesson is written and illus-
trated so Clearly that you cannot fail to under-
stand it. But see for yourself. Take ten les-
sons. Then if you are not satisfied you are not
out one cent. We guarantee satisfaction.

Prepare Now for a
Big Future

Only by specialized instruction can You expect
to succeed in aviation or 1n any line of business.
Training alone will fit You for a big job~—and
NOW is the time to begin. Check and mail
the coupen for Big Free Bulletin and Meney-
Back Guarantee.

, AHEI!ICAH SCHOOL
OF CORRESPONDENCE
Dept. F 7445 CHICAGO. 1J. 5. A.

TRAINING THE KEY TO SUCCESS

Please send Free Bulletin and A-‘:l
explain how I can qualify for
the position checked.

«..High Scheol Gradunte w.-Lawyer

«.~Electrical Engineer ..~Business Mo nager
..Elec.Light & Power Supt. Certified Pub. Accountant
«Hydroelectric Engineer Acconntant and Auditor
....Telephona Engineer ook keeper

«Telegraph Engiveer ~Stenograpber

...Wireleza Operalor -.Fire Insurauce Expert

.- Architect —mpenitary Engineer
weDaster Plumber
~-Heating & Vent.Engineer
~--Aotomobile Engineer
«...Antomohile Repairman
w--Airplane Mechanie
weGeneral Edocation Coursa
-...Common School Branches

«..Buoilding Contractor
«..Civil Engincer
w.=Stroctoral Engloeer
....Mechanical Engineer
«.-Shop Saperintendeat
w.Steam Engineer
~—-Draftaman and Designer

Name

Address........ p S

Let Motrain YOUin

MIE h‘!‘a N

My advice to you is to
start right now to take my

HOME COURSE
IN AVIATION
and prepare to fill one of the
big jobs later. Wonderful op-
portunities. Trained men
in blz demand. Prepare now
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my FREE BOOK, ""The Science
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Popular Astronomy

Astronomical Distances
(Continued from page 25)

ured with considerable accuracy and is
known to be four and a third light years.
Tho there may be a few faint stars or non-
luminous stars nearer to us than Alpha
Centauri, and there is, in fact, one incon-
spicuous star known to be slightly nearer,
the distinction of being the nearest of the
brighter stars has long been held by Alpha
Centauri. As our own sun continues his
journey thru the universe the two stars
(our sun is a star just like Alpha Centauri}
will finally draw away from each other
after many ages have past and some
other sun of space will be our nearest star.
The distances that separate the stars from
cach other probably average as great as
the distance from the sun to Alpha Cen-
tauri. \Within a sphere whose center is at
the earth and whose radius is five parsecs,
or about sixteen light years, there are only
about twenty known stars. There is there-
fore small chance of collision among bodies
that are so small in proportion to the tre-
mendous intervals of space that separate
them from each other. There is ample
room for the individual stars to pursue
their journeys thru space without interfer-
ing with each other's motion so long as they
are as widely scattered as they appear to
be in this portion of the universe. That
our own stin has continued its journey thru
the universe for some hundreds of millions
of years without any catastrophe such as
would result from closely approaching or
colliding with another sun of space shows
on how grand a scale our sidereal system
is fashioned.

Stars that are ten, fifty or even one hun-
dred light years from the earth are our
near neighbors in space. They are the stars
that show a slight displacement in the
heavens or measurable parallax viewed
from opposite sides of the earth’s orbit.
There are probably a thousand stars among
the hundreds of millions of stars within
reach of the greatest telescopes whose dis-
tances have been determined in light years
by direct measurement of their displacement
in the heavens resulting from the change of
position of the earth in its orbit. The most
distant of the stars are apparently immov-
able in the heavens showing neither the
effect of the sun’s motion or their own
motion thru space. Methods for ascertain-
ing the distances of many far remote stars
and star-clusters have been devised, how-
ever, and some comparatively recent inves-
tigations have yielded determinations of the
distances of these objects indicating that
the diameter of the system of stars to
which our sun belongs approximates to at
least three hundred thousand light years.
It is difficult to grasp the full significance
of this fact. It means that hundreds of
millions of the suns of space throng the
visible universe at distances from us and
from each other running into hundreds,
thousands and even hundreds of thousands
of light years. The light waves from some
tiny object that we can just barely glimpse
in one of our great reflectors may have
started on their journey thru space over
one hundred thousand years ago when men
of t;lu'a Old Stone Age inhabited our planet
earth!

Astronomers have found as a resuit of
their investigations that the sidereal sys-
tem to which our solar system belongs is
in the form of a flattened spheroid with its
longest axis in the plane of the Milky \Vay.
We have shown in a preceding article on
the Milky Way how all the various units
of our system, stars, nebulae and star ¢lus-
ters are distributed with reference to this
plane, including our own sun. The extent
of this star system composed of hundreds
of millions of individual suns in addition
to nebulae and clusters is, as we have said,
at least three hundred thousand light yvears

along its Jongest axis, while globular star
clusters distributed above and below its
central plane have been found to be at dis-
tances from it ranging from ten thousand
to two hundred thousand light years. This
entire organized system is our sidereal uni-
verse. Space beyond is unexplored. The
globular star clusters are the most distant
celestial objects so far discovered. The
spiral nebulae may be entirely within the
umits of this system or future determina-
tions of the distances of the fainter spirals
may extend the limits set by the globular
clusters to include spirals found to be still
more distant.

We can conceive the possibility that our
sidereal universe, vast as it is known to be,
may be but a unit in some still greater or-
ganization and that other similar systems
lie beyond the reach of existing telescopes
at unimaginable distances of a higher order.

The mind of man is overwhelmed by the
thought of sidereal systems as vast as our
own lying far beyond our ken, Whether
or not such external systems do exist and
are with our own sidereal system units in
some still vaster creation we cannot know.
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How Star Distances Are Measured by Means
of Parallax.

We have attempted to grasp feebly the
vast expanses of time and space that are to
be found within our own sidereal system,
but the finite mind of man cannot grasp the
wonders of a creation in which our entire
sidereal system may hold a position as sub-
ordinate as does our own planet in the
sidereal universe to which our sun belongs.

The distances of stars are almost incon-
ceivable to the human mind. They are
computed by what is knowrt as the parallax.
In order to make this plain to the non-
technical reader, Fig. 1 shows the method
used. When the astronomer wishes to
measure the distance of a distant star, he
takes an exact observation of the star on
January 1st when the earth is in position
C. Then on July 1st he again observes the
same star with very accurate instruments.
Then he will have an angle A, B, C. The

(Continned on page 56)
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BE THE MAN WHO KNOWS'!

-and Earn Big Pay

By our method of teaching, in your Spare time at Home
You Can Soon Be A Trained Man

Electrical, Steam, or Marine Engineer, or a Graduate in
any of our numerous other Practical Business Courses

Business Today Demands Trained Men—

you know that. Your success in life depends upon how well
you prepare for it.  It’s a question of knowing your subject!
Big business is looking, hunting, advertising—for big,
trained men to accept good positions at big pay; such men

Elertrical Engineer are scarce; but there are always too many of the other kind.
s e Which class are you going to be in :
Coreron You want to study with a Real School. The high stand-
=esEEti s o e g<e~ ing of the Jos. G. Branch School of Engineering may be
R Sty orts ottt ity indicated by the fact that
et = We Trained Over 1000 Men for Government Marine Service

Your Diploma

No matter what linc of training vou need, you will probably find exactly what you want in the list
of our courses below. Each course is practical and complete, yet everything is written, illustrated and ex-
plained so clearly that anyone who can read can understand it. Everything is imade clear. You do not become
involved in difficult technical matter which is of no value and discourages the student, but you go right
straight through from the start to the finish—and then you've got it! You can't fail if you will simplv do
your part, and follow our instruction.

THE COURSE YOU WANT IS HERE

Complete, Practical Correspondence Courses in

Electrical Engineering Marine Engineering Practical Mathematics
Stationary Engineering Drafting Ingenieria Electrica
Power Plant Engineering Drawing & Designing (Spanish Course)

Power Plant Accounting Practical Chemistry Mechanical Refrigeration

VALUABLE BOOKS FREE

\We have published a Library of Valuable Business Books covering each of the above courses,
and we arce furnishing 2 set free to cach enrolled student who answers this ad. These are ali
standard books. each by an authority on the subject. The =y
books above may be worth many times the cost of the course. ,.._.. CUt Qu_!:_and Mall -NO w .

Here is the Library that goes with the Electrical course: USE THIS COUPON
Jos. G. Branch School of Engineering

Practical Electricity The Electric Motor ; Dept. 1S, 542 S. Dearborn St.. Chicago
Alternation Currents Simplified ! You may send me, free full information about your
= N . { special offer on course checked below :
Electric Wiring Practical Mathematics § Electrieat Engineering Marlno Engineering Practiesl Mathematics
% Statlonary Englnaering Drafting Ingenlerla Elsctrica
5 . ) Power Plenl Englneering Drawlng & Deslgnlng ?Splnlm Course)
Send in the Coupon now for full particulars about the course you ! Power Plant Accouating  Practical Chemistry Mschanieal  Refrigeration
are interested in. ¢ Name i i e e, 1
. A : AGRIFEES | aaco000005060660650 06600000 1= 0005308086800 000 -
The Jos.G. BranchSchool of Engineering | ¢, State .....vv.n...
Dept. 15, 542 S. Dearborn St. Chicago, IIl. Present Occupation ... . ... ... .....ccivvunann....
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¥ ‘“Saved $10000
On My Diamond”

Thbe $85 diamond you seat cos g
ably ta e Ting recently hought .rv;v'l]rsess‘:l:::_
T':nl;f llOO).—INuma ©n requeat,

i firm nearly 3/4 contuty oid, rated
$1,400,000.00, lends meney on h¥rh .m52 ;QW:':;T
Amazlog bargsing in unpeid loeo dimmonda
Free examinstion, i

Why Pay Full Prices

Prove (or yourmelf that 1t's upnecesesry,

name for wnnderful liste iree. Every {enzl “S:‘::::t:lc;’ur
Hescribed in detsll. Rodieslly different from ecotaloge,
Sas theea prices before you buy.

Send for Latest List y

A Musteell unpald losns.
Diamond Loans Hundreds of dis
g:&d; l-; undlcr m;rke!prlu-. F‘;ee exemis

oo, Amoring -
tomere”’ letteres, “:irtj:-g:";z:-ove bricis

Jas. DeRoy & Sons, 8050 DeRoy Bldg.
nly Opposite P.O, Pittsburgh, Pa.
2/ePanc e Dun'sor Braods:reel’s;

Marina Nafional Bank; Lnion

Trust Ca., Pustaburgh,

BOYS!BOYS!JOIN
The JUNIOR YANKS 4

. Be the first toorganize a company
n your town. A real boys’ organ-
ization—no grown-up leaders. Sceure an
officer's commission for yourself. Gel
four to six boya te join you.

The oniy boya” oraadization teaching military
algrale, «wig-wugging, wireless telegraphy. mo-
cbine ¥un and rils Jriil, bow to dig trenches,
fuake tree entankiementa, dug-outs, h-hnms
posts, how to advance and retreat, do seaut an:
ruord duty; all the things 2 Teak aoldict knows.

Write todoy Bod we will tejl you how to be.
come & *“Juniof Y| * and ofbicer, recelve the
official Junior Yank Trench cap ood eollar orna-
ments. und a comPlcte mihitary ootht without
one cenc of cast.

Send ten ecnte (Stammps or colnd for the officlal
mefszine in colors, **The Jubior Yank®* and a
eop? of the manual of drlil and rifie practice.
Have cll.dvour boy friends write ot tha samo
time. Addresa

Junior Yanks, 202 W, Ohlo St.,Chicago.Hil. &3

 USE HB BALL BEARING
- ELECTRIC MOTORS

HB Electrical Motors Save Power—Uet Ball Bearing
equipped HB Motors. as they save yon a substantial
sum eaClh month on your Dower bills. Absolulely
they are trouble-proof. economlcal. awply desisned,
Jusi right for your requirements—one-hzlf to 15 h.p.,
they substantislly lower Your powmer costd. Easy to
install and operate. Wequire practically no attentlen.
$20.00 gives you an WB Ball Bear=
ng motor. The
terms. Suts rour roquiraments.
Letour engmcering depar imentudvise
rou, Send In you? problems. State
idnd of machinery you wish torunsnd

pe of current available, Can also
e A

D sneratora, elic, s a

ln. odz etterhend 0od mell forfurther
information .

HOBART BROTHERS COMPANY

Box SE Troy, Ohia
Sucessafut AManufacturers Since 1893

balance on 58y

You can make $35.00
0 3l a weok.
I waet huatlara.
‘Mmoney-makers, lo work
withme, toadvrertise,sall
and appoint ngrnu.hm-

gest thing In years. City

convenlences  without

£ _ plumbing. Used in any rcom.
YOS sallgon sight. Dcmonstrating

tub furnlahed. Folds amall, selfsempty=~
ing, pen.leaksble. Ounzanteed 10 years,

AGENTS MAKE SALES EASILY

Trwo soles doily means £60.00 a wweck. Leopgett, Ohio.* Worksd
two bouts, took two ordets, profit $10.00.” Hayhurst, Nabr.,
*Took 11 orders in 4% days—profic §55.00, ordered 12maro
tubs.”” Maaning, lowa, “‘Sold 10 tubs in one day—profit
£250.00."" DeHut, Nebr., "'Sold 12 tubs in threo days—nrofit
$60.00." And hundreds of others muking big money. 70 percentsf
bemer bave ng beth tubs, Experlence and capiial uoneces Credls
&lven ta the rizat man.  Gat fwli particulsss sna *peoint pi 1 Futk

H, §. Babinsan, P THE BOBINSON CABINET MFG. C¢.
| 4979 Fectorl lﬁlng TOI.!DO; OHIO

ELECTRICAL training agaln open to

civilians, Over 3000 men
wrained for electrical in-
dustries in cxperlence of morg than a quarter of a century.
For men of ambition and lnfited time. Condensed courss in

Electrical
ENGINEERING ::..-

good positlens and promotions. Theorelical azad Practical
Electricity, Malhematies, Steam and Gas Engines, Mechani-

eal Drawing.  Students IN 0 N E YEAR

cunls!trucl. dynnmo‘;. In-
stall wiring and test
electrical machlnery. Course with diplo-
Ina, complete.
Thoroughly equipped flreproof dormitories.
° linlng ball, laborataries, shops,
\l\‘rglgelt;or catalog. 27th year opens October
* " BLISS ELECTRICAL SCHOOL
260 Takoma Avenue, Washlngton. B. C.

Comics, Caroons Commer-
¢ial, Newspaper and Maga-
7lue  jllustrating,  Pastel,
Crayon dartraits. l'oster

L and Fashions. Earn Big Maneay.
Taught by Atail or Loenl Clasyena.

Writa for illustrated bookiet,

terms nod list of succesaful pupils

ASSOCIATEO ART STUDIOS. I3A Flatlren Bldg., N, Y.

ALL OR SPARE
TIME

enables
graduates
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ASTRONOMICAL DISTANCES.

(Continued from paye 54)
distauce from A te C being roughly 185,-
000,000 milcs, and the angle being known,
it-is easy to figure the distance from B to
A by mcans of trigonometry. But if the
star B is at an immense distance such as
is shown in Fig. 2, the angle A, B, C be-
comes very small. As some of the stars
are billions upon billions of miles remnoved
from the earth, it will be readily seen that
there will come a point when the angle A,
B, C ceases to exist. In other words, the
distance A to C, altho 200,000,000 miles,
will practically vanish—as it is so little—
and the angle becomes so sharp that A,
B, C is practically nothing but a straight
line. As a matter of fact most of the stars
which we see are so far removed from the
earth that they have no appreciable paral-
lax, and it is thereforc impossible to know
how many billion miles such a star is re-
moved from the earth. As a matter of fact
only a comparatively few stars exist that
show an appreciable parallax, cven with the
extraordinary degree of perfection attained
in measuring instruments. Such is the in-
conceivable magnitude of intcrstellar dis-
tances.

Distances from the sun to the planets and to the
nearest star in terms of the astrouomical unit
(dl]st:mcc from carth to sun) and in millions of
miles.

Table 1.
In Astronomical In Million
Units Miles
Mercury ..ociieviiinnn 0.39 36.
N@OUS e ame e s g 0.72 67.2
1561 N o B S0 00 b bt 1.00 92.9
Mars ccviieiiiiaiiiaian 1.52 141.5
o it er et e e oo 5.20 483.3
BT ] e i - 9.54 BB6.0
Uranvs . .oiivevinnnnn. 19.19 1,781.9
Neptune  .............. 30.07 2,791.6
Alpha Centauri (nearest
£ F: 1 273,000.00 26,000,000.0
Value of light year..... 63,000.00 6,000,000.0
Parsec 5 ve.e...206,265.00 20,000,000.0
Table II.

Time required 10 travel from the earth to sun,
moon, planets and nearest star by airplane, (at the
rate of 200 miles per hour), and with velocity of
light, (at rate of 186,324 miles per sccond).

To By airplane With velocity

of hght

Moon ., ....... 7 weeks 114 seconds
B30 a8 foloc 00 o 52,99 ycars 7 min. 59 sece.
Venus ceev..., 14.37 years min, 18 sec,
Mercury ...... 32.46 years 5 min. G sec.
A EY S o0 0865 T 27.72 years 4 min. 21 sec,
éuplter ....... 222 68 years 35 min. 15 sec.

aturn 452.37 years 1 hour 11 min.
Uranus ....... 963.38 years 2 hours 32 min.
Neptune ...... 1,539.30 vears 4 hours 2 min.
Alpha Centauri 144 million

{nearest star) vears 4.35 years

Notc: The above results were obtained by

using the mean distances of the planets {rom the
sun and the nearest approach of the planets to
cach other,

RELIEVING THE CAR CRUSH.
* (Continued from page 15)
lide! The westerner wants to get off and
the easterner wants to get on, naturally.

Now an old axiom says that one mass
can't take the place of another mass with-
out displacing that first mass. But tho we
have learned in our physics class that
water is not compressible, Subwav pas-
sengers are compressible to the NTH degree.

Then after a homeric battle in which
both sides display a titanic amount of
muscular effort the “westerner” is finally
ejected forcibly from the car and a half
dozen “easterners,” with the "gentle” help
of the subway gladiator, are packed into
the train, which proceeds on its way until
the next station, where the same little
game of forcible subtraction and addition
is enacted all over again.

The cure? There are three doors on
each New York subway car: Two on each
end and one (about the same size as the
front and end door combined) in the cen-
ter, If the outgoing passengers could use,
say, the end doors only and the incoming
travelers tlie middle doors only, and if this
rule would be strictly enforced, don't you
think that this would lhelp to make the Sub-
way a better place to travel in?

And, blesides, Kipling would be right.
“Fast and \Vest, they never shall meet!”
Anyway, not so rudely!

May, 1919

ELECTRIC VIOLIN-VIRTUOSO A
MARVEL.

(Continned from page 21)

is obtained by means of a third magnet
which vibrates the tail piece thru the me-
diuin of the shaker bar.

To produce the wanderful orchestral ef-
fects achieved by the Violano-Virtuoso, as
the instrument is called. it is necessary to
use not one but fonr bows—one for each
string.

These bows consist of numerous conical
discs of specially prepared flexible celluloid,
ihe edge of each disc acting as the hair of
a bow. And it is possible for these revolv-
ing bows te play simultaneousty on all of
the four strings. These 4 bows are operated
by bow magnets and are mouitted on a how
shaft extending over the bridge. This, in
connection with the fact that the instru-
ment has sixty fingers against the four
available to the human violinist, is the rea-
son why this instrument can, with facility,
render the most difficult concertos, ete.—
the master-picces of the world's musical
literature—some of which it is manifestly
impossible for any save the greatest hu-
man virtuosi to achieve,

The bows are automatically rosined.
Suspended above the strings is the rosin
bor from which the strings automatically
obtain the proper supply of rosin. This
box 1s controlled by a governor and a:z-
cording as the speed of the motor raises or
lowers—the greater the bow speed and the
closer the box comes lo the bows, which
by their revolutions against the surface of
its rosin, automatically obtain a greater or
less supply as required.

Our illustration shows the electrically op-
erated violin, as well as its accompanying
player piano. Both instruments playing to-
gether, thus give rise to a very creditable
musical performance.

ALL KINDS OF LIGHTNING.
(Continued from page 20)

denly took it into his head that he was go-
ing to take some superlative lightning photos
on a certain summer day. In this particular
instance, the thunder storm had not been be-
having very nicely, according to the pho-
tographer's notions, but he thought he
would take a chance any way, We might
mention before going further, that the
thunder storm did not come up in the usual
way, and proceed to discharge veritable
forked "Bolts of Thor,” but satisfied itself
with merely hanging around in the offing,
and giving a perfect imitation of the best
flash, or so-called “heat” lightning, you ever
saw. ‘What happened was this. The pho-
tographer waited until several of these
flashes had occurred and the rain had be-
gun to fall, when he thought the lightning
discharges would sharpen up enocugh to
photograph most beautifully. However, he
miscalculated the extent and the frequency
of the flash lightning, which in this par-
ticular case hung on for a long time, and
accompanied each flash of forked lightning,
which was rather shight in quantity, with
the total result that after six 8x10 nega-
tives had been exposed, and then rushed
expectantly into the dark room and de-
veioped, they showed,—what do you sup-
pose? Well, sir, those six plates turned out
to be six of the finest snap-shots of the
surrounding landscape and buildings that
you ever laid eyes on, By actual compari-
son you could not tell them from a sunny
mid-day snap-shot of the surrounding coun-
try taken with the same camera.

Thus the motto would seem to be, that to
obtain good lightning photos, one should
take advantage of a very dark overhanging
storm which gives the greatest contrast of
course, for thie lightning flashes to appear
against. At night would seein to be a most
opportune time to photograph lightning dis-
charges. but many excellent pictures have
been obtained in the day time as well, un-
der suitable conditions as just owtlined.

You benefit by mentioning the "Electrical Experimenter” when uriting to aduvertisers.
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The Purpose of the Course of Study

I have been designing courses in clectrieal instruction and teach-
ing clectricity, off and on during the past 17 years, and during
that time 1 have Fad an unu-ual opportunity to make a special
study of the teaching business, from the standpoint of a practi-
cal man. This course of my own is designed with a view of
reaching thosc who do not have a lot of time and money to
devote to study work, and to give them as thorouch a knowicdge
as possible of electricity, in the shortest possible time. The
instruction is given like vou were working on various jobs,
giving the cxplanation neeessary for the understanding of the
theory covered by the subject under discussion. There are
many conditions which scldom occur in the cvery day run of
cleetrical experienee, and these conditions [ lay partieular stress
on. This part of the instruction makes the course particularly
attractive and valuable to tho:¢ already engaged in active clee-

trical work,
It Is Up To You

The instruction work iz laid out and given in a way casily
understood. It is not a cul and dried book plan, but the les-

Taught By a Practical Man
and in Your Home!

I am teaching electricity ane eleetrical draiting to many men, young and
old. and trust yvou will become sufficiently interested after reading this ad-
vertiserent, that you will send for my catalog which tells what I am en-
deavoring to do and also places before you the simple way in which the
instruction work is handled. The catalog is written in a very plain manuer,
wuch in the same style as my lessons are written, and twlls you exactly
what yon get and what the course can do for you.
my advertisements, s written in a very carcliul, conservative manner so
there is no possibility of you expecting something you will not gel.

My catalog, as well as

sons are prepared espeeially for the purpose for which they are
used and additional instruetion is given to the individual stu-
dent, with a view of meeting his particular needs. 1 have th:
information to give and 1 believe the ability to impart it 19
others, a fact which is in a way proven by other institutions
which have made use of my services in the design and periect-
ing of instruction courses. To understand this work, 1T IS UP
TO YOU to stick with me and I will surelv stiek with you till
you understand any part of the work vou have gonc over.

Practical Men Take My Course and Recommend it to Others

Sixty percent of my students are actively engaged in electrical
work and find the instruction 1 give well suited to their needs.
Several of these men have had their fellow workers take the
eourse also and they are taking the instruction together making
a class-room proposition of it and the results are in every way
satisfactory to all econcerned. Onc of these classes 'was started
by a Chief Electrician, one of my students in Glen White, W. Va.
who now has practieally all the men under him taking my course,
I believe the fact that these men who understand electrieal work
approve of my coursc to this extent is one of the stronge:t
endorsements 1 could get.

What Electrical Men Say Of My Course

In my ralalug are lettera feom nien ] have tnught, some helug men 1 hawe
tnught when conneoted with other instiutions years agg, and they are printed
willh & vlew of showing yeuw that 1 have a elear, aliude wav of cting Wie
mformatlan 1o one w1t can by gmicrstond, 1 am prinllng here ox'raets from
lters recedewd recently feoam o few of my present stndents. from whieh yom will
note that they are in every way satlsfled with the evnrse and the method of
handling the instraction.

This Jetter Ix from Xyanley In n. of Moncton, New Hrunswick. "I wldh o
say that [ am well pleased with Yot mcthmd of teaching gnd 1 trust 1§ will blense
sou as well by my spplivation to the lessons,

**Feallng that In your cteetrleal course You offer & mest Practical s¥stom of
trainlng for anyane In the eslectrical work, I would refer yuu to a young man here
in Moncton fron wiom You mikhil stcure am cntellmcut in your achoul,  1ils
nanie Ja Mr. Walter Stratton

] thouneht 1 would mentlon him ta you as [ have slncady recoromended your
schoul very Idehly.**

Tuin letter Is frnn John Audersan. Farrsll, Penusylvarda, 1 s writing this
d0 tat You may knew e better and Rnow T s o earntest 1o taking thic evnrse,
1 am & furcmdn tn this plant and atl I have learned fa through practlee and that
I3 the reazun L want to learn mure. The aother day the Aqslatant Uhlef at tids
plant sald 0 e that he had taken & courso <ome tine ago amd | asked him
about yonr conree ameld he advisel me ta write te you, This mao worked uader
me sometime agns snd now | am working under him and § do nat want It 12
happen again.'

Thid btter I frong Max Engleman. New Yark City,  'Vour firat installment «n
the elecerleat cuurie recelved amd L went I work and Uked the method of your
mstructlons vory¥ well. You will find the answers to the ex@Bnination questiotis
artached te this fetter. T am occulded a3 o walter and would v enl¥ fuo glad to
mave It A real trade,  Haping to atecved and thanklig you for Your hell, 1 am.
yours very sinevrely, Max Eoglemnan®

This letter I [rom tho same mum two months later.  “In the book reslew of
the Elctrical Experimenter. ) saw & disceiption of the Rurkess Rlue Book, whilch
1 wonld Hke 1o possess and wish you wonld mall nwe & copy, ) have glven up my

Fifty Fifty

T work absolutcly on a §50-50 hasis with my students.
low price [ ask, and | give
catalog.
course heing paid for in small munthly fpa sments as yau go along
the privilege of discontinuing the work i lf\

they were after, and their payments stop at the same time.

iustruction.

Apparatus, Instruments, Material, Etc.
Certain electrical apparatus, nstruments, material, charts, drafting implements. ete.,
as detailed in the catalog. are included in the course and are a part of the regular
instruetion for which there is no extra charge as it is covered by the regular

monthly payments.

FILL OUT COUPON FOR ONE OF MY CATALOGS WHICH GIVES FULL INFORMATION

BURGESS ELECTRICAL SCHOOL 4 N SRR
745 E. 42nd St., Chicago, 11l STATE. 1 3 oncoo O
e

; You pay me the comparatively
ou the instruction and other help as is stated in my
No student is permitted to pay cash for his entire course on starting. the
i Students have
ey should find that it was not just what
i This is my way uf
doing husiness aud T would not want your meoney when I was not giving you the

position us walter and am now empleyed as electriclan in the Rlz Carlton Flotel
and so far ilke tle work sery mieeh,  With Iwest regards, 1 am Yours very truly,
Max Eugleman

Another Jetter from Mr. Englemsn ohaut a week later.  *Your leaions together
with your Bine Mook reechved and [ thank vou very wmuch, and B think It 4 Jike
veenthiog clse that I8 eonneeted with vour nmne, really A No, 1,0 My wurk In
the hotel eonslsis of work on motars, dumh waltirs and elevators and from thine
te tinwe 1 du repalr wark on small atgaratius, Yours sthcerely. Max Englemai.'*

The fullowing Is from J, L, Kaleht, 1*hicf clectrlcian of the cual ndues at Glen
White, West Virginla, who js takhtg my cours together with a avmher of men
who work under him. "'F am fust in recept of your salyed Jetter and am more
than pleased with the wu@destlons sl Informatlon thercin eud Yuu can rest
nastired that T ahall do all that 4a passible for the selioe) aind the bevs ind st the
same time leam much myselfl. Speakino ef the lessons. | have never seen anything
as Interesting as they are, onul. ad soub na ] et & Dow lessou I cet right after It
sid den’t stap untll I thiok | have mastercd @he suliject, Our assistant ecenceal
1manaker looketl orer our fescons last nlght and he did not hesliate in saviug that
tho lessons were the best that hs had ever seen, 1lie Is a college man with a
nanber of years' exporletee [0 the englocering Lusliness and knows & good thiaz
when he seed M oand | feel sure that e will wrlte you recanling your brk
withln the next davre.  We received tha reluens on the fast lessons and el} of us
are more than pleased with the work fhat you are olving. § never ssw a more
cathuslastic buneh 21 men than they ars over Lhe lessons and everyona js buekled
down to work and Is 9eine to try and make pood. For mvaelf. 1 wish to say thet
b took & courte Rume years aco In electric rallwaya and Hehtlog and that | have
Kotten more out of your fessatia thus far, and | know that If 1 live nntil § com-
Licte this courde, whth the knowledgo thint T will get ont of It connve ed with the
14 yeara of praclieal exierience, ! ghall be ahie i hold sny kind uof a positign,
Your srhuol haa & &ood write-ub tn the Uounty pater thls week and 1 heve seen
Mt dus credlt was alven Mr, Yorke Burzess. T will send ¥ou & eopy of thix as
saon A4 It Iy ont. ALl of the boya ere hietler pleased every davy with the lessons
and there Is gothiie but compiloients for the BurRess Electrical School la th!
lttie town of Glen White, ™

r—_—-—__-__-_"—--————-

YORKE BURGESS,
BURGESS ELECTRICAL SCHOOL,
745 East 42nd Street, Chicago, [llinois,

Gentlemen:

Send me eatalog describing your eourse in Electricity
and Drafring.

NAME.

ADDRESS. .

Vou benetit by mentioning the “Llectrical Experimenter”

when eriting to odieriisers,
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It contains the follow-
ing 44 chemicals:

Alum Al;(50,); (NH,).50,
Antimony {pawdered) (Sb)
Ammonium Agua
(NHs+H,0)
Ammonium Carbonate
{NH,): CO;
AmmoniumChloride (NH,Cl)
Ammonium Sulphate
{NH,); SO
Barium Chlaride (BaCl;)
Boric Acid (H;BO,)
Brimstone (Sulphur) (S)
Calcium Chloride (CaCl,}
Calcium Oxide (CaQ)
Calcium Sulphate
(CaSO,2H,0)
Charcoal (Carbon) (C)
Chloride of Zinc (ZnCl.)
Capper Sulphate (CuSO,)
Ferrous Sulphate (FeSO,)
Ferrous Sulphide (FeS)
Clycle_lro‘l (C)lyccrine)
sHg F
Hydrochloric Acid (HCl)
lodine (1)
lron Chloride (FeCly)
lron Oxide (Fe;04)
Lead Acetate Pb (C:.H,0.).
itmus Paper
Magnesium Carbonatc
(MgCO;)
Manganese Dioxide (MnO.)
Mercury (Quicksilver) (Hg)
Nickel Chloride (NiCl,)
Oxalic Acid (H.C.0,)
Sodium Bicarbonate
{NaHCO;)
Sodium Borate (NaBO.)
Saodium Carbonate { Na,CO;)
Sodium Chloride (NaCl)
Sodium Nitrate (NalNO,)
Sodium Phosphate
{Na,HPO,)
Sodium Sulphate (Na,80,)
Sodium Sulphite (Na.SO,)
Stannous Chlaride (SnCl.}
Sulphate of Nickel (NiSO;)
Sulphate of Zinc (ZnSO,)
Sulphuric Aeid (H:S0O,.)
Tin (Granulated) (Sn)
Zinc (Metal) (Zn)
Zinc Carbonate (ZnCO,)

The following apparata
are furnished:

One Standard Washbottle
One Alcohel Lamp

One Conical Glass Measure
One Erlenmeyer Flask

One Glass Funnel

One Delivery Tube

Six Assorted Test-Tuhes
One Test-Tuhe Helder

Ten Sheets of Filter Paper
One Glass Dropper

One Spoon Measure

Glass Tubing

One book containing Trea-
tise on Elementary Chemis.
try and 100 Chemical Ex-
periments to be performed

ELECTRICAL EXPERIMENTER

with this outfit,

Y4
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“The Joy of Father and Boy.”

(44

Chemical Laboratory

We present herewith to our friends our new E. I. Co, Chemical Labora-
tory which contains real chemicals and apparata to perform real chemical

experiments.

This outfit is not a toy, put up merely to amuse, but a

practical laboratory set, with all the chemicals, apparata and reagents
necessary to perform real work and to teach the beginner all the secrets
of inorganic chemistry. With this outfit we give free a book containing
a Treatise in Elementary Chemistry, useful data and recipes, and 100

instructive and amusing experiments.

DESCRIPTION OF THE OUTFIT:

The outfit consists of forty-four (44) Chemicals all
C. P. (chemical pure) put up in appropriate wooden
hoxes, glass bottles, and hermetically closed jars. The
acids are put np in glass bottles, with ground-in glass
stoppers and there 3s a sufficient quantity of chemicals
supplied (mostly one to two ounces) encugh to make
dozens of experiments with each. See list of Chemi-
cals herewith, .

The apparata furnished are all of the best ohtainahle
make and of standard laboratory size and shape. /
list of the 17 pieces of apparata furnished with this
outhit is printed also herewith.

The Instruction hook is a real Chemistry Course
for the Beginner. Some of the Contents are: Divi-
sion of Matter: This is a Treatisc on Elementary
Chemistry and deals with the theory of the Ele-
ments, Molecules and Atoms, etc. Chemical Nomen-
clature. This explains in simple language the deri-
vation of the ¢hemical names of the Elements and
their componnds. There is a chapter on Laboratory
Operations; Glass Working; First Aid; Fire Ex-
tinguishers; Experimenters’ Aphorisms, cte.

A good part of the book is devoted to Weights and
Measures. The Metric System, the English system
and the U. S. System are fully explained.

The following tables arc furmished: Symbols and
Atomic weights of the Elements; Measures of Weights,
Volume, Capacity and Length; Per Cent solutions;
Conversion of Measure expressed in parts; Poisons
and their antidotes; Tec hnical -and common name of
chemical substances; Formulas for Cleaning various
suhstances, etc., ete.

Among the 100 Experiments are:

How to make chemical tricks; How to make invisible
and magic inks; How to test flour; How te test soil:
How to Make Chlorine Gas and smoke (German War
Gas); How to bleach cloth and flowers. How te pro-
duce Oxygen and Hydrogen; How to make chemical
colors; Haw to test Acids and Alkalies and hundreds
of interesting hints and formulas.

The price is still $5.00
Shipping Weight 10 lbs.

(Can be sbipped by Express only.) Send your order today to:

TRADE MARK

THE ELECTRO IMPORTING CO., Mfrs.

231 FULTON STREET

NEW YORK CITY

TRADE MARK

See our full page Ad, on page 88 for Free Cyclopedia

You benefit by mentioning the “Electrical Experimenter” when writing ¢o sdvertisers.
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Will Man Freeze the Earth
to Death?

(Continued from page 8)

Ristug  prices and increasing  scareity
surcly will drive us to other fuels. Alcohiol
has been cited as a probability, mainly be-
cause it can be produced anywhere crops
are grown. The truth of this matter i~ that
if the fuel requirements of the world were
to be supplicd by the world's crops there
wotld Lie no crops left to feed the waorlkd's
inbalitants,

The final summation simply s that when
caal and oil hoth give out we will have an
erit uf substitutes beside which the war
bread af the past year will be heavenly.
We will scratch arouund, burn up all our
forests, dig our peat bogs to the bottom,
and do what we can to hHnd other sub-
stanced fo supply the deficiency. Al the
subistitiites will be costly, both from point
of wiew of actual price and in point of
efficietiey. Those who cannot afford to use
them will simply have to move toward the
efjuator or freeze to death.

Kadium 15 the oue direct answer to the
probilen raised by this situation, True, it
cxists only in minute quantities in the
earih’s crust.  True, under our present sys-
tem @l extraction it costs prohibitively.
SEifl, it is the only logical answer.

Whe? While radium is present only in
proportions of (rom one to three grains per
1on in thie outer thirty miles of the carth's
crisi—excluding the oceans, of course, in
which there is only a trace—there is sufh-
cient of it in the upper two miles of crust to
supply all possible power wants of man.
The %:u:l that it now costs us over a half-
million dollars a pound to extract it is no
argument. The scientific brains of the
world never has been focust on the prohlem
of eecuring radiom.  Only the inventive

skill of a small number of people has been

coneerned with the processes of mining and
extracting any kind of precious metal.
With only a few dozen laboratories in the
world knowing anything whatever about
raclitm, the cost of securing the metal has
YWeen cul fi half in the last four vears. In
the event that radium showed itself to be
the anly salvation for men owtside of the
equatorial zone. would not this cost be
slavghiered? Would not radium be ex-
tracied hy the ton instead of by the milli-
gram? When it is considered that by the
exiraction of all the radium in a belt of
lznd, 1en miles wide by three miles deep,
extending around the earth sufficient of the
metal would be secured to run civilization
just as it stands umit eternity, without fur-
ther outlay for power of any kind, does
this seem impossible? It would be an
undertaking, for centuries, nndoubtedly, but
what of t? There would be little or no
depreciation in the mectal sccured year by
yeie, and every tiny particle mined and ex-
tracied would do away with the necessity
for just so much other fuel. In casc the
project were started under Goverinment or
pther competent supervision. the probability
would he strong that the dcsceml_iug price
curve of radinm would cross the rising cost
curve of other fuels in the course of from
fifty: to nne hundred years.

The only alternative to this desperate
plan that seems to be offered to our de-
geendanis is the piping of steam and hot air
iroam e carth’s interior. On a small seale
this las been done already in ltaly, hut
seientizts have pointed out that serious dis-
turbances, earthquakes, cracking of the
erust and other disasters involving huge
losses of human life would be certain to
follow the experiment of trying this on a
large scale. The trouble mainly would he
caused by the sudden cooling of certain
portions while the other parts remained in
a molten state. The great catastrophe of a
tremendous crack appearing in the middle

of the Puacific Ocean, withh the resultant
clouds of live steam and puison gas cover-
ing the eartl: and killing all annnal and
vegcetable hfe, would be the great debacle
most 10 he dreaded. Taking all mto con-
sideration, radium scems like the Lest and
safest possilility.

One strange possibility whichh has an
eqnally quceer parallel in lf;c case of radium
extraction on a large scale is the quck
duom which would face the earth if men
piped all their heat from the earth’s in-
terior.  Providing millions of these vents
for power uses on all contineuts would cool
the 1ron center of the earth spe=dily,

Under the present scheme of things, Pro-
fessor Maurier estimates that the earth will
cool to the temperature of the monn (—110
degrees Centigrade) in twenty-eight million
vears. lluman life as we know it will have
been extinct, in all probability, for twelve
or thirteen million years of this terin, tinless
man finds some material in which to ¢lothe
himself thru which body heat cannot pass,
and grows his crops in huge heat-insulated
greenhouses.

If the vents were opened, however, the
heat of the earth’s center would tlood the
atmosphere, cven if used as cconomically as
possible. It would rise to the outer edges
of our air, coming into contact with the
bleak (absolute zero) temperatures of the
void, and cooling. Instead of the gradual
change extending over millions of years,
man would be confronted by a situation to
which he probably conld not adapt himself.
The end of the world would come in ten
thousand, yes, perhaps in five thousand
years.

Even if the radium power system were
inaugurated, something similar might take
place, tho by no means as suddenly. Radium
apparently was placed in the earth's erust
for one particular purpose. That was to
keep the earth from cooling off quickly.

We have seen that twenty pounds of
radivm would equal nine tons of anthracite
in a year's time. The amount of radium in
the thirty-mile crust of the carth, according
to Professor Henri Becquerel of the French
Academy, is sufficient almost to cqualize
the daily loss of heat thru the atmosphere!
That means that if there were a little more
radium in the earth this planet never would
cool off at all! Also it means that if the
earth were of the same consistency all the
way thru, and not mostly molten iron or
steel, the amount of radium being of the
same proportion as at the surface, the glohe
would get hotter constantly. In the course
of a few decades or cemuries it would
burst into flames and burn to a cinder.

The hig point for us to grasp, however,
lies in the fact that we are living now on
carth solely because the crust contains
radivm, If this had not becn the ease the
earth would have become cold and dead
eons ago. If man. for any reason, becomes
so grasping or in such dire necessity that
he extracts all of the radium from the
crust, he simply will be limiting his chances
of a long stay very definitely.

This, however, 1s a remote possihility.
The radium is seattered thru the whole
crust to an average depth of thirty miles.
Bclow this there is a highly heated tho
solid zone in which there prohably is a cer-
tain amount of radium. This zone extends
eighty miles in depth, and below it is molten
iron, the core of the earth. Man will have
his hands full extracting the radium trom
the upper two or three miles of the crust.
Since this will give him all liec ever can
need, unless the demands of future civiliza-
tion grow much faster than any of our
estimates figure, he would not touch the
greater portion.
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As a Mechanical Draftsman
Thousands of Men Wanted

You can learn Mcchanical Drawing at home
in your spare time through our practical Home
Study Course and qualify for Big Pay. We
have placed hundreds of our students in good
paying positions. Government departments and
privatc concerns are continually calling upon
us for our graduates.

Become a Chief Draftsman

and get to the very top in this well-established
and rapidly growing profession. The training
given by the Columbia School of Drafting will
give you just the knowlcdge you need to make
good as a Chief Draftsman. No previous train-
ing is necessary. You can begin our course now
and make rapid progress from the start under
the Personal Instruction of the President of the
School, Mr. Claflin, by mail. His carefully pre-
pared lessons and personal letters of advice
make each step easy and interesting.

Draftsmen Now Getting
$35 to $100 a Week

with big chances for better pay as the demand
grows. All big engincering, construction and
manufacturing projects must first go through
the drafting room before the workmen can
commence, All such enterprises depend upon
large numbers of draftsmen. Salaries are ad-
vancing steadily.

Drawing Outfit Free with Our Course

As soon as you enroll you will be sent our
drawing outfit for your own use throughout
the course. This cntire outfit will be yours to
keep. You are not obliged to return it after
completing the course.

Not Only a Correspondence School

The Columbia Schoal of Drafting is proba-
bly the largest residence school in the country
specializing in the training of professional
Draftsmen. Our Home Study Courses are an
extension of the same instruction as given
locally.

INustrated Catalog FREE

Simply fill in the caoupon below, return it to
us and we will send you free a copy of our
illustrated cataleg which tells all about our
practical Home Study Course and how you
may secure our instructions at once on easy
terms so as to quickly qualify for one of the
big positions open.

Send This Coupon Today.

COLUMBIA SCHOOL OF DRAFTING
Dept. 982, 14lh and T Sts., Washington, D. C.

Without obligation to me, please send me your
IMustrated Catalog and tell how | may secure
your practical training in Drafting and your help
in securing a position as Draftsman.

You benefit by mentioning the “Elcctrical Experimenter™ twhen writing to od:eriisers,
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‘“The National Authority on Electric Wiring_for Twenty-Five Years*®

All You Need to Know About Wiring

is in the Latest Edition of

‘“ Standard Wiring >’

HIS year's edition. completely revised

to date, is the only accurate book on

electric light and power wiring and
construction published.

The National Electrical Code. with all its
nesw rules, is explained and illustrated. 52
of the latest and simplest tables which
show. at a glance, just what size of wire is
needed for any kind and size of lighting
or motor installation, for any voltage, cur-
rent and drop desired for any system. Di-
rect Current, Alternating Current, single,
two or three-phase. The latest Code Rules
on grounding required on all work.

How to instail and operate generators, mo-
tors and every kind of wiring device with
diagrams of connections. Special chapters
on illumination, House Wiring, Electrical
Units and their Equivalents. The latest
lamp data. Proper symbols to use to indi-
cate outlets, etc,, etc.

It Will Make You an Expert
Wireman

Leather Cover - Pocket Size - 375 Pages - Price $1.50

Sent to any address, postpaid, on receipt of price

H. C. Cushing, Jr., 10 West 40th St., New York

FREErRUPTUR

DONT W[A/?A TRU.ES ' "
EE B,

r w0
Ao AT 13 PATHIR | 5
w7, THAT, COUNTS

Inner surface made self- THROUGH THIS =
adhesive purposely to prevent OPENING
slipplng end to keep constently epplied
the absorbent - astringent medication
called PLAPAO, Clpse the hernial npening
as nature intendsd eo the Rupture CAN'T
<omo down, and @rand Prix.

Do Away With Steel and Rubber Bands That Chafe and Pinch

Tou know by your own experience that the truss is a mere makeshift—a false prop against
a collapsmu wall—and that it is undermining your health. Why, them, continue to wear Jtt

STUART’S PLAPAO-PADS are entirely different—being medicine applicators made self-
adhesive purposely to prevent slipping nnd 1o hold the distended muscles securely in place, No
straps, buckles or springs attached. No '‘digping in” or grinding pressure, Soft as Velvet—Flexible
—Easy to Apply—!nexpensive. Continnous day and night treatment at home. No delay from work.
Hundreds of people. old and young, have gone hefaTe an officer qualified to acknowledge oaths, and
swore thadt the PLAPAQO-PADS cured their Ruptures—some of them most aggravated cases—and of
long standing.

Send Today For FREEPLAPAOQ--No Charge for it--Now or Ever

mply write your name _snd address below. Send this a.dvcm!emeul for absolutely FREE TRIAL
PLAPAO and 48-page Book on Rupture. No charge for il—oow or ever. othing t0 be returned, “"Be wise
today ‘tis madmess to defer.” Address, PLAPAO CO.. Block 844, St. Louls, Mo,

AQdress. .o cavaueseeonanssasoms,tossoinenosvesasnsan

WITH LITTLE EFFORT

sazsenzzia® ADD TO YOUR INCOME §5'vo §770 2 2av e

% New Improved Green AutomaticMachine

Sharpens, Hones and Strops all kiods of safety razor blades. in ope oberation.
from four to six blades per minute. For hoth Qunmy and Qu:mthy this machiue
is in a class by itself, There is nothing jike it on the market. Let us seud you
our free booklet explaining everything including tbe ““AMERICAN'! Kty Cutler—
cuts square, angular or round siots.

AMERICAN SHARPENING MACHINE €O. (Inc ), Dept E E, 184 W. Washingtom St., CHICAGO

“AMERICAN""
Key Cutter

I

, NeW_Y@m]}fx Aero |
, Show

(Continucd from page 19)

ily imagined for the visitor was shown a
complete composite photographic map of
the city of Washington, D Cp., which was
taken from an airplane in a trip lasting but
two hours and fourteen minutes. Hundreds
of photos are taken by the rapid-fire cam-
eras, and after developing and oprinting
these have to be evenly matched and as-
sembled. Large photographs taken about
New York along the river, showing the
ferry boats, etc.,, were taken during the
afternoons of the different days, and the
plates would be rushed to the aéro show,
there developed and finished and prints
made by the Army's photographic experts,
the mounted photographs being on exhibit
at the show in {rom one hour to an hour
and one-half after they had been taken by
the aviator flying above the city.

The machine gun exhibit attracted much
attention, particularly the means used for
synchronizing two machine guns on the
battle-planes, so that they both fired dead
ahead and thru the revolving propeller, the
bullets passing accurately thru the spaces
between the blades every time these spaces
came in line witl the machine gun barrels.
The Packard Automobile Company, makers
of the well-known Packard motor car, ex-
hibited a new pleasure and battle-plane
fitted with the Packard 12-cylinder aircraft
engine, which somewhat resembles the
Liberty motor. The Liberty motor, which
was on exhibit, attracted considerable at-
tention, and the number of these motors
built by each of the large automobile con-
cerns during the war were shown., There
was a large sea-plane on exhibit which had
flown to the show.

Speed enthusiasts in the flying world had
their attention riveted on what was pur-
ported to be the fastest airplane in the
world, the “Christmas Bullet," a small
model of which was exhibited at the Aero
Show. It was very well built, and the most
remarkable feature of the design of the
“Bullet” is that there are no struts between
the planes, and also there are no guy wires,
as in the usual types of monoplanes. The
wings are supported by the cantilever prin-

gle. and besides they are flexible. The

hristmas Bullet” bi-plane is guaranteed to
make 200 miles an liour, and it attained a
speed of over 185 miles per hour on a recent
trial flight. when equipt with a six-cylinder
185 H.P. Liberty motor. It is claimed by its
builders to be the safest and fastest airplane
in the world, Not only this, but its lifting
capacity compared to its size is greater than
that of any other ’plane, it 1s stated. As will
be evident, this ingenious design of "plane is
constructed on the principle of true bird
flight, which therefore makes it self-balanc-
ing and serviceable in any kind of weather.
The wing surface is 170 square feet, and
1he total weight is 2,100 pounds, which in-
cludes {uel for three hours.

This airplane is intended to play the réle
of the first “taxi-plane” ever used in steam-
ship service, and is to be operated at the
port of New York by one of the leading
steamship companies for overtaking a ship
a day out at sea with sacks of belated mail,
dispatches, etc.

Among the interesting airplane engines
exhibited at the Show was the well-known
“Dusenberg.” This Company exhibited a
powerful new model 12-cylinder aircraft en-
gine, in which each set of six cylinders
operated a separate crank shaft of its own.
The power from the individual crank shafts
was then transmitted to the propeller shaft
by means of two gears, one on each side
of the main driving gear secured to the
propeller shaft.

You benefit by mentioning the “Electrical Experimenter”

when writing to advertisers.
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The True Wireless
| By Nikola Tesla
(Continued from page 30)

trates an arrangement described in my U, S.
Patent No. 368178 of September 22, 1896,
and correspondting dispositions of wireless
apparatus. The captions of the individual
diagrams are thonght sulliciently explicit to
dispense  with {urther comment. 1 will
merely remark that in this carly record. in
addition 10 indicating how any number of
resonant circuits may be linked and regu-
lated, 1 have shown the advantage of the
proper timing of primary unpulses and use
of barmonics. In a farcical wireless suit in
London, some engineers, reckless of their
reputation, have claimed that my circuits

were 1ot at all attuned; in fact they as- |

serted that I had tooked upon resonance as
a surt of wild and untamable beast !

Lt will be of intercst 1o compare my sys-
tem as first deseribed in o Belgian patent
of 1897 with the Hertz-wave system of that
perivd. The significant differences between
them will be observed at a glance. The
first cnables us to transmit economically
energy 1o any distance and is of inestimable
value; the latter is capable of a radius of
only a few miles and is worthless. In the
first there are no spark-gaps and the actions
are enormously magnifivd hy resonance. In
both transmitter and recciver the currents
are transformed and rendered more effec-
tive and suitable for the operation of am
desired device. DProperly constructed, my
system 15 safe against static and other in-
terference and the amount of energy which
may be transmitted is billions of times

greater than with the Hcertzian which has ¢

none of these virtnes, has never been used
successfully and of which no trace can be
found at present.

A well-advertised expert gave out a state-
ment in 1899 that my apparatns did not
work and that it would take 200 years he-
fore a message would be flashied across the
Atlantic and he even accepted stolidly my
congratulations on a supposed great lcat,
But subsequent examination of the records
showed that iy devices were sccretly used
all the time and ever since 1 learned of this
I have treated these Borgia-Medici methods
with the contempt in which they are held
by all fair-minded nen. The wholesale
appropriation of my inventions was, how-
ever, not always without a diverting side.
As an example to the point I may mention
my oscillation transformer operating with
an air gap. This was in turn replaced by
a carhon arc, quenched gap, an atmosphere
of hydrogen. argon or helinm, by a me-
chanical break with oppositely rotating
members, a mercury interrupter or some
kind of a vacuum butb and by such fours
de force as many new “systems” have becn
produced. 1 refcr 10 this of course. with-
omt the slightest ili-fecling, let us advance
by atl mcans. But 1 cannot help thinking
how much better it would have been if the
ingenious men, who have orizinated these
“systems,” had invented something of their
own instead of depending on me ahogether.

Before 1900 two most vatuable imiprove-
ments were made. Onc of these was my
individualized svstemn with transmitters emit-
ting a wave-complex and receivers compris-
ing separate tuned elements ecoiperatively
associated. The undertying principle can be
explained in 2 few words. Suppose that
there are n simple vibrations suitahle for
usc in wireless transmission, the prohabil-

Foremen, Estimators,

clans, Stationsry

s

were

These
books
were writ-
ten by ex-
perts 1n plain,

everyday language. They are

WANTED!

_ OFPICE MEM
Auditors, Accountants, Office Man.
aners.Credit Men. Cashiers, ook keep-
ers and Cost Clerks—3$1,200 to $7.500.
PACTORY MEN
Electrical and Mechanical Engineers, Fac-
tary Managers,Superintendents.Foremen,
Designers, Draftsmen —3$1,500 to $12,000.
3 CONSTRUCTION MEN

Civil and Structural Engineers, Transit.
men, Construction Superintendents and
Designers and
Draftsmen — 31,200 to $10.000,

TRADES — Machinists and Tool-
makers, A_uu:z chm*énn, Electri-
Firemen, l'lumbers, Care
mnmnioetc.—ll.ﬂ.o

these positions

in a single issue
of a €Chicago
newspaper

ELECTRICAL EXPERIMENTER

K inecrs,

All

advertised

Ly

listed below will quickly fit
_You for a well-paid job—at home
—iIn your spare time.

Carpentry and

6l

Which Job

Can
You
Fill

Which one of them could
you fill? If you haven’t the
knowledge necessary to

break into the big-pay class,
decide to get that knowledge

NOW! Any of the books

y

Fire Prevention

free from puzzling technical
illustra-
tables

terms. Numerous

tions, diagrams and
make difficult
points as simple
as A-B-C. They
are handsome-

Contracting
Five volumes, 2132 pages and
more than &0 illustrations,
Prepares for Contractor, Build-
ing Soperintcodent and Car.
pentee Foreman, Regolar
price $25.00. Special price, $17.50,

Civil Engineering
Nine volumes, $400 pages and
)0 illustrations, plates and
diegrama, Prepares for Civilor
Stroctura! Enzineer, Transit-

and Insurance
Four votumes, 1500 e and
&M (Nlustrations, disgrams,
formn, ete. ares {or Counte
erman, KRate Clerk, Ins
or Agent. Reguolar
§20.00. Special price,

Electrical Engineering
Seven volumes 3040 pages and
2600 [fustrations, plates and
disgrams. Prepares for Elec-
trical _Engineer, Power Plant

rice,
15.80.

iy anhd e B rTNTn R e SoRentent S o
half or fu]l price,$45.00. Gpecial price §29.80. price $35.00, Special price,$19.50
leather (ex- Telepl_}o?y andh Accountancy and
elegra Business Management
ook Dre B R 2 2 1 en, S o
| which is hone Engrincer, Wire Chief. Acconotanl Aad)ior. OMes
. xchange Mancger, Troable Mansger. Accoontant, Credit
bound in la\v Maa or Teleyrapher,, Regular Man or Bookkeeper. Regolar
buckra.m) and price, £20.005pecial price,$1280.  price.$50.00. Special price, 524.80,
stamped in
gold. Fill out One
the coupon. week
i Automobile Steam and Gas
Engineering Engineering

ity that any one tune will be struck by an |
1

extraneons disturbance is —. There will

1

then remain n—1] vibrations and the chauce
1

that one of these will be excited is ——,

"n—1
hence the probability that two tunes wonld

Engraving
demand

Five volomes, 2400 pages and
2000 llustrations. Preparca for
Garage Fareman. Actomobile
Mechanic or Chaoffeur. loval-
anhle to ear owners, Regular
Price $35.00, Special price,$15.60,

MachineShopPractice

Six volumes, 230 pages snd
2500 i)!strations. Prepares for
Aachice Shoj Sos»crinlendcnt
or Foreman. Foandryman, Pat-
tern Maker. Tool Desigoer, or
Tool Makee. lar price,
330.00. Special price, $§19.80.
Sanitary, Heating and
Ventilating Engin’ring
Foor volumes. 1454 pages and
more _than 1400 illustrations,
ete. Prepares for Saamitare
Engiacer, Heating and Venti:
lslmi" agineer, Master
Plumber or Plumber.  Wegular
price,$20.00. Special price, $13.50.

50c A WEEK |

Yes, if you decide ta keep the sel you
have selected, send $2 within seven
days and then $2 a month (50¢ a 1ceek)
until the present low price has been
Have you ever heard of a more
generous offer? Remember, you take
0o chanees whatever—~we send the books for
examination and you nre not ohliged tokeep
them if you do not eare to hay,
coapon now=—befere yoa turn the page.

paid.

Address

A fas trade commanding a good sal-
ary, atd your services are always in
HOBOLOOICAL Departmen),
Bradley Instituie. Peoris. I, for our latest eatalog.

Scveo volomes, 3300 pages and
2500 illustrations, plates, dia-
grams, cte. Prepares for Sta.
tionary, Marine or Locomotive
Engincer or Fireman, Regular
price,$33.00, Special price.£21,50,

L3
Law and Practice
Soind pemprlets) o Thirtcey
0 mphlets). i
vol:mcn?‘mgpnm and 28 illos.
trations. Prepares for all Bar
Examinations. A wonderful
aid to hasinces men,  Regular
price,$72.00. Special price $3.50.

Practical

Accounting
Fonr volomes, 1540 pages and
800 ijllustrations, plates and
dim s, C. P. A, questions
and practical problems. Pre-
arca for Accountant, Book-
Ewmr or Coet Clerk.  Regolar
price $20.00. Specialprice,$12.50,

FPleasn send mo

Name

Mail the

et
for 7 daye’ examinstion, nhlp? b

thoroughiy and, if setsfed, will send §2 withic 7 days and 52 sach montn woti) §
hare paid the epecianl price of o

| will peturn them hy atproms SUyour esoenes. Title 2ot to pase Lo e Gobl the |
setis fuliy paid for

Learn Watchwork, Jewelrywork and | IR T T T AT Y Y

We write music, guarantee publisher’s acceptance.
Submit poems on patriotism,

1 918 S. Michlgan Ass., Room 311

We'll gladly send you any set for
seven days’ examination. Don’t send
us a penny; just pay the small ship-
ping charge when the books arrive.
Examine them carefully—use them
at your work for an entire week. At
the end of that time, if you feel they
aren’t worth far more than we ask,
return them of our expense, If you keep

them, pay the bargain price on the easy
terms explained below.

American Technical Soclety
Dawml, X3385 Chicado, U. 5, A,

i AmericanTochnlcal Socletly, Dest. X3385, Chlcada, M. i

et o oy o RORN RO
ine charges collect. | will exemine the books '

1r ) decids not ta keep the

lave or any subject
CHESTER MUSIC COMPANY
Chlcsga, llilnols


www.americanradiohistory.com

WWPRESNESEE -

ELECTRICAL EXPERIMENTER

— — —— —

WHO

FOR THOSE

LOVE GOOD MUSIC

e

The Ellis ‘“Music Master”’

Reproducer

Will make your Talking Machine
«“The Soul of the Living Artist™

O ordinary sound-box can reprogluce

inally played or sung by the artist.
is lacking—the beautiful overtones completely lost.
Eerfectly adjusted the ordinary reproducer vibrates,

arsh and shrill tone so commonly associated with mechanical

music.

But with the Ellis “Music Master” Reproducer all this is

Every shade of expression that originally
faithfully and accurately

and construction all harsh discorda

changed.
the record is
improved features 1
are eliminated and the music flows out In a clear,
exactly as if the artist himself were in your home,
singing at lhis very best.

You must hear the “Music-Master” to
apppreciate its great merit

For all machines—
Plays all Records

N . 7 o matter Wwhat style, size
It took 10 years of hard study and e Y0u. Dy I i
constant experimenting to develop this g5y can use the Ellis
one reproducer that faithfull brings 10 enjoy the Teal music.

life all there is in the record.
Words cannot convey to you an ade-
uate idea of how much this wonderful
evice will do o improve the playing
of records. You must see it—hear it—
compare the effect with any and all

much ligbter in welght than
And the prica is so low that
10 be without It—it will
your instrument.

other reproducers you know of; then '{hou‘sandsl ol salisﬂeéi users’ ﬁ{;stt ut‘os:’l:g

1 r 1e- real value of my reproducer. 1
o will understand Wby b who hears  Jguseme of ihelr leters and el T8 Tai

the “Music-Master” Reproducer wants o upon below for full -pardculars. Ask

to own Onec. for ar E.

J. H. ELLIS

- Mai! this Coupon Now!

J. H. ELLIS. P. O. Box 832, Milwauvkee, Wis.

Please send me full information about the Ellis “Music-Maste
Name
Address
City

a composition as orig-
The true tone coloring
And if not

reproduced. By its special,

round tone
plaving or

Jongs the life of the records,

Patentee and Manufacturer

P, O. Box 882 MILWAUKEE, WIS.

causing a

went into

nt sounds

or make of talk-
uses_disc records

*Music-Master’’ and
Easily put on. it pro-

because jt is
other reproducers,
u cannot atford

double tbe worth of

Write today for full details

r” Reproducer.

Motorist pays 75¢c to $1.50.

to have storage batteries.

Get busy now |
those profits!

Balance in 10 monthly payments of $23. each.
No electrical knowledge necessafy to operate.
Fumnished cowplete with
eacb. No adjustments or expensiva renewals,
HB Absolute Money Back Guarantee. Order
check 1o this ad and mail today for trial order.

Hobart Brothers Company, Box
Successful Manufacturers S

2 charging panels capable
Big.

Make Big Pr
in Battery Char

$150 1o $250 Clear Profit Each Month recharei
teries. The HB 16-Battery Charger recharges 1 1o 16 &
or their equivalent at once with current cost of 12c to 15¢ per battery.
Figure your profits?!
higger battery business than ever—more old cars driven—new Fords
Don't delay!

Vses 2 or 3 pl

Now—you fun no risk. P
Do it NOWI

ofits
ging

ng auto storage bat-
-volt batteries

This season means

Start after

$57 Puts This Money-Maker in Your Garage on Money-Back Guarantee

Earnings gny for machine.

of charging 1 1o 8

permanent profits. _Sold

5E, Troy, Ohio.
ince 1893.

33¢ city current.
batteries

on

your

May, 1919

1
be struck at the same time is . Sim-
| _ nfn—1)
ilarly, for a combination of three the chance
1

will be
n (n—1) (—2)

readily scen that in this manner any desired
degree of safety against the statics or other
kind of disturbance can be attained pro-
vided the receiving apparatus is so designed
that its operation is possible only thru the
joint action of all the tuned element.. This
was a difficuit problem which I have suc-
cessfully solved so that now any desired
nintber of simultaneous messages is prac-
ticable in the transmission thru the earth as
well as thrie artificial conductors.

The other invention, of still greater im-
portance, is a peculiar oscillator enabling
the transmission of energy without wires
in any quantity that may ever be required
for industrial use, to any distance, and with
very high economy. it was the outcome
of years of systematic study and investiga-
tion and wonders will be achieved by its
means.

The prevailing misconception of the mech-
anism involved in the wiretess transmis-
sion has been responsible for various
unwarranted announcements which have
misled the public and worked harm. By
keeping steadily in mind that the transmis-
sion thru the earth is in every respect
identical to that thru a straight wire, one
will gain a clear understanding of the phe-
nomena and will be able to judge correctly
the merits of a new scheme. Without wish-
ing to detract from the value of any plan
that has been put forward 1 may say that
they are devoid of novelty. So for instance
in Fig. 12 arrangements of transmitting and
receiving circuits are illustrated, which I
have described in my U. S. Patent No.
613309 of November 8, 1898 on a Method
of and Apparatus for Controlling Mechan-
ism of Moving Vessels or Vehicles, and
which have been recently dished up as orig-
inal discoveries. In other patents and tech-
nical publications I have suggested conduc-
tors in the ground as one of the obvious
modifications indicated in Fig. 5.

For the same reason the statics are still
tlic bane of the wireless. There is about
as much virtue in the remedies recently
proposed as in hair‘restorers. A small and
compact apparatus has been produced whieh
does ‘aweay entirely with this trouble, at
least in plants suitably remodelled.

Nothing is more important in the present
phase of development of the wireless art
than to dispose of the dominating etroneous
ideas. With this object 1 shall advance a
few arguments based on my own observa-
tions which prove that Hertz waves have
little to do with the results obtained even
at small distances.

In Fig. 13 a transmitter is shown radiat-
ing space waves of considerable {requency.
It is generally believed that these iwaves
pass along the earth’s surface and thus affect
the receivers. I can hardly think of any-
thing more improbable than this “gliding
wave” theory and the conception of the
“suided wireless” which are contrary to all
laws of action and reaction. Why should
these disturbances cling to a conductor
where they are counteracted by induced cur-
rents, when they can propagate in all other
directions unimpeded? The fact is that the
radiations of the transmitter passing along
the earth's surface are soon extinguished,
the height. of. the inactive zone indicated in
the diagram. being some function of the
wave length, the bulk of the waves travers-
ing freely the atmosphere. Terrestrial phe-
nomena which I have noted conclusively
show that there is no Heaviside layer, or if
it exists, it is of no effect. It certainly
would be unfortunate if the human race
were thus imprisoned and forever without
power to reach out into the deoths of space.

and so on, It wili be

You benefit by mentioning the **Electrical Expertmenter’”
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The actions at a distance cannot he pro-
pourtionate to the height of the antenna and
the current in the same. 1 shall endeavor
to make this clear by reference to diagram

in [Nig. 14, The elevated terminal charged |

to a high potential induces an equal and
opposite charge in the earth and there are
thus ( lines giving an average current
I = 40n which cirenlates lacally and
useless except that it adds to the momen-
tum. A relatively small number of lines ¢
however, go off to great distance and to
these corresponds a mean current of 1.

4y 10 wihieh ts due the action at « distutter
The total average current in the antenna

is thus Jw = 40n - dgn and its intensity
15 ho criterion for the performance, The

. . . q
electric efficiency of the antenna is -
0+

and this is often a very small fraction.

Dr. L. W, Austin and Me. J. L. Hogan |

have made qnantitative measurements which
are valuable, but far frown supporting the
tlertz wave theory they are evidences i
disproval of the same, as will he casily per-
ccived by taking the above facts into con-
sideration. Dr. Austin’s cesearclies are es-
pecially useful and instructive and 1 regret
that 1 cannot agree with him on this subject.
I do ot think that if his receiver was af-
fected by lHertz waves he could ever estah-
lish such relations as he has found. but he
would be likely to reach these cesults if the
Heriz waves were in a large part eliminated.
At great distance the space waves and the
current waves are of equal energy, the
former being merely an accompanying inan-
iTestatton of the lalter i accordance with
the fundamental teachings of Maxwell

1t occurs to me here to ask the question—
why have the Hertz waves been redueced
from the omginal frequencies to those 1
have advocated for my system. when in so
doing the activity of the transmitting ap-
paratus has bLecen reduced a billion fold?
1 can invite any expert to perform an
experiment such as is illustrated in Fig. 15,
which shows the classical Hertz oscillator
and my grounded transmitting circuit, It
is a fact which I have demnonstrated that,
altho we may have in the Hertz oscillator
a"1 activity thousands of times greater, the
effect on the receiver is not to be comnpared
to that of the grounded circuit. This shows
that is the transmission from an airplane
we arc merely working thru a condenser,
the capacity of which is a function of a
logarithmic ratio between the length of the
conductor and the distance from the ground.
The receiver is affected in exactly the same
manner as from an ordinary transmitter,
the only diffcrence being that there 15 a cer-
tain modification of the action which can be
predetermined from the electrical constants.
It is not at all difficult to maintain com-
munication hetween an  airplane and a
station on the ground, on the contrary, the
feat is very easy.

To mention another experiment in sup-
port of my view, I may refer to Fig. 16 in
which two grounded circuits are shown
excited by oscillations of the Hertzian order.
It will be found that the antennas can he pnt
out of parallelisin without noticeable change
in the action on the receiver, this provinz
that it is due to currents propagated thru
the ground and not to space waves.

Particularly significant arc the results ob-
tained in cases illustrated in Figures 17 and
18. In the former an obstacle is shown in
the path of the waves but unless the re-
ceiver is within the effective e¢lectrosiatic
influence of the mountain range, the signals
are not appreciahly weakened by the pres-
ence of the latter, because the currents pass
under it and excite the circuit in the same
way as if it were attached to an energized
wire. If. as in Fig. 18, a second range hap-
pens 10 be beyvond the receiver, it could only
strengthen the Hertz wave effect by reflec-
tion, but as a matter of fact it detracts

(Continued on page 87)
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My Inventions

(Continuted from page 17)

lamp there. It was the exact spot which [
had originally chosen.

So it went day after day with variations,
but 1 was determined to achieve at what-
ever cost and in the end my efforts were
rewarded. By the spring of 1884 all the
differences were adjusted, the plant formal-
ly accepted, and I returned to Paris with
pleasing anticipations. One of the admin-
istrators had promised me a liberal coinpen-
sation in case I succeeded, as well as a fair
consideration of the improvements I had
made in their dynamos and 1 hoped to real-
ize a substantial sum. There were three
administrators whom 1 shall designate as
A, B and C for convenience. When I called
on A he told me that B had the say. This
gentleman thought that only C could decide
and the latter was quite sure that A alone
had the power to act. After several laps
of this circulus viciosus, it dawned upon me
that my reward was a castle in Spain. The
ntter failure of my attempts to raise capital
for development was ancther disappoint-
ment and when Mr. Batchellor prest me to
go to America with a view of redesigning
the Edison machines, I determined to try
my fortunes in the Land of Golden Prom-
ise. PBut the chance was nearly mist. [
liquefied my modest assets, secured accom-
modations and found myself at the railroad
station as the train was pulling out. At
that moment [ discovered that my money
and tickets were gone. What to do was
the question. Hercules had plenty of time
to deliberate but 1 had to decide while run-
ning alongside the train with opposite feel-
ings surging in my brain like condenser
oscillations. Resolve. helped by dexterity,
won out in the nick of tinie and upon pass-
ing thru the usual experiences, as trivial as
unpleasant. I managed to embark for New
York with the remnants of my belongings.
soine poems and articles I had written, and
a package of calculations relating to solu-
tions of an unsolvable integral and to my
flying machine. During the voyage 1 sat
most of the time at the stern of the ship
watching for an opportunity to save some-
body from a watery grave, without the
slightest thought of danger. Later when I
had absorbed some of the practical Ameri-
can sense I shivered at the recollection and
marvelled at my former folly.

Tesla in America

I wish that I could put in words my first
impressions of this country In the Arabian
Tales I read how genii transported people
into a land of dreams to live thru delightful
adventures. My case was just the reverse,
The genii had carried me from a world of
dreams into one of realities. What I had
left was beautiful, artistic and fascinating
in every way; what [ saw here was ma-
chined, rough and unattractive. A burly
policeman was twirling lis stick which
looked to me as big as a log. 1 approached
him politely with the request to direct me.
“Six blocks down, then to the left.”” he said,
with inurder in his eyes. “Is this America?”
I asked myself in painful surprise. “It is a
century behind FEurope in civilization.”
\When I went abroad in I1889—five years
having elapsed since my arrival here—I be-
came convinced that it was more than one
hundred years AHEAD of Europe and
nothing has happened to this day to change
my opinion.

Tesla Meets Edison

The meeting with Edison was a memor-
able event in iy life. I was amazed at this
wonderful man who, without early advan-
tages and scieutific training. had accom-
plished so much. I had studied a dozen
Janguages, delved in literature and art, and
had spent my best years in libraries reading
alt sorts of stuff that fell into my hands,
from Newton’s “Principia” to the novels of
Paul de Kock, and felt that most of my

life had been squandered. But it did not
take long before 1 recognized that it was
the best thing I could have done. Within
a few weeks [ had won Edison’s confidence
and it came abont in this way.

The S. 8. Orcgon, the fastest passenger
steamer at that time, had both of its lighting
machines disabled and its sailing was de-
layed. As the superstructure had been built
after their installation it was impossible to
remmove them from the hold. The predica-
ment was a serious one and Edison was
much annoyed. In the eveniug I took the
necessary instruments with me and went
aboard the vessel where 1 stayed for the
night. The dynamos were in Bad condition,
having several short-circuits and breaks, but
with the assistance of the crew I succeeded
in putting them in good shape. At five
o’clock in the morning, when passing along
Fifth Avenue on iny way to the shop, I met
Edison with Batchellor and a few others
as they were returning home to retire.
“Here is our Parisian running around at
night,” he said. \When I told him that 1
was coming from the Oregon and had re-
paired both machines. he looked at me in
silence and walked away without another
word.  But when he had gone some dis-
tance I heard him remark: “Batchellor, this
is a d—n good man,” and from that titne on
[ had {full freedom in directing the work.
For nearly a year my regular hoitrs were
from 1030 A. M. unti]l 5 o'clock the next
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morning without a (ln{'s exception,  Edisun
said 10 me: I have had many hard-work-

ing assistants but you take the cake,” Dur
ing this period 1 designed twenty-four
ditferent types of standard machines with
short cores and ol unitornt pattern which
replaced the old ones. The Manager had
promised me fifty thousand dollars on the
completion of this 1ask but it turned out
to be a practical joke, This gave me a
painful shock and | resigned my position.

Inunedhately thereafter some propte ap-
proached me with the proposal ot forming
an arc licht company under my name, to
which I agreed. Here finally was an op-
portunity to develop the motor, bt when
I broached the subject 10 my new associates
they said: “No, we want the arc lamp.
We don’t care for this alternating current
of yours.” In 1886 my syvstem of arc light-
ing was periccted and adopled for factory
and muicipal hghung, and 1 was free, Tt
with no other posscssion than a beautifulty
engraved certificate of stock of hyputhetical
value, Then followed a peried of struggle
in the new medium {or whick 1 was not
fitted, but the reward came in the end and
i April, 1887, the Tesla Electric Company
was organized, providing a Jaboratury and
facilities, The molors [ built there were
exactly as I had unagined them. [ made no
attempt to improve the design, but merely
reproduced the pictnres as they appeared to
my vision and the operation was always as
I expecied,

In the early part of 1888 an arrangement
was made with the Westinghouse Company
for the manufacture of the motors on a
large scale. DBut great difficullies had still
to be overcome, My systemn was based on
the use of low [requency currents aid the
Westinghouse experts had adopted 133
cycles with the object of sccuring advan-
tages in the transformation. They did not
want to depart from their standard f{orins
of apparatus and my cfforts had 10 be cun-
centrated upon adapting the motor to ithese
conditions. Another necessity was lo pro-
duce a motor capable of running cificiently
at this frequency on two wires which was
not €asy of accomplishiment.

At the close of 1889, however, my services
in Piisburg being no longer essential, |
returned to New York and resumed experi-
mental work in a laboratory on Grand
Strect, where 1 began immediately the de-
sign of high irequency machines. The proh-
lems of construction in this unexplored ficld
were novel and quite pecuhar aud | en-
countered many difhiculties. [ rejected the
induictor type. fearing that it might not
yvield perfect sine waves which were so im-
portant to resonant action. Had it not been
for this 1 could have saved myself a great
deal of labor. Another discouraging fea-
ture of the high {requency alternator seemed
to be the inconstancy of speed which threat-
ened to impose serious limitations to its
use. 1 had alrcady noted in my demonstra-
tions before the Anterican Institution of
Elecirical Engineers that several times the
tune was fost. necessitating readjustment.
and did not yet foresce. what 1 discovered
long afterwards. a means of operating a
machine of this kind at a speed constant to
such a degree as not to vary more than a
smali fraction of one revolution between
the extremes of load.

The Invention of the Testa Coil

From many other considerations it ap-
peared desirable to invent a simpler device
for the production of eleetric oscillations.
In 1836 Lord Ke¢lvin had ¢xposed the theory
of the condenser discharge, but no practical
application of that important kuowledge
was made. I saw the possibilities and un-
dertook the development of induction ap-
paratus on this principle. My progress was
so rapid as 1o enable me 1o exhibit at my
tecture in 1891 a coil giving sparks of fize
inches. On that occasion [ frankly told the

(Continued on page 89)
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FUTURE RAP:D TRANSIT
(Continued from page 7)

an airplane and provided with planes or
wings. This provision of planes on either
side of the car renders it possible to modify
their angle of incidence. to relieve the sup-
porting rail of a larger part of the weigln
of the vehicle.

The aérial monoflier, as our artist has
here depicted, mmay be propelled by means
of one or more propeilers placed either at
one end of the car or at both ends, and in
any case these could be electrically driven,
the current necessary for operating the
electric motors being taken thru appropri-
ate contact shoes or brushes, resting in
contact with insulated conducting rails fixt
to the frame-work upon which the monorail
is supported. The end view of the mmono-
flier shows clearly the arrangement of the
two third rails, one on éither side of the
monorail, constructed so that they may also
serve to insure the maintenance of the car
in the proper vertical position, by pre-
venting any lateral displacement thereof.
For the purpose of maintaining the car in
the proper vertical position by virtue of
the third rails just mentioned, there arc
provided two series of wheels inside the car,
as the end view indicates, one set on
either side of the monorail structure. From
one end of the car to the other, the slot.
as it might be called, slightly expands so
that the car can negotiate curved sections
of rails, which it could not do if the slot
running thru the car from front to rear
were made perfectly straight. The car is
provided with electric lights and the usual
protective features. such as electric braking
means, clectric fans in warm weather, sig-
nal lights, etc. The motorman, whose cab
is placed in the forward part of the car.
has full control of the electric propeller
motors, and he can also change the angle
of the planes, on either side of the mono-
flier, so as to cause it to practically float
in the air when it is under full headway.
the monorail passing thru its center merely
acting as a guide rail along which it flies.
Electric heaters could bc used in the cold
weather, and for heating coffee and cooking
light meals, etc., in the buffet lunch on
board, electric stoves would be available,

In general the monoflier is ovoid in form.
thus following the latest practise in the
design of dirigible airships, so that it will
encounter the minimum of resistance from
the air during its displacement. Such a
craft should be easily able to attain a speed
of 173 to 200 miles an hour and higher, as
when it has attained its highest velocity and
the planes are properly elevated, the craft
will be practically foating i the air, without
encousitering any retarding friction from
engagement with the monorail, excepting
when passing around curves. Even here
the friction which would normally be en-
countered might be reduced considerably if
not entirely obviated by the provision of a
proper air rudder at the rear of the car.
When the car had reached the end of its
run, owing to its peculiar ovoid shape, etc,,
it would have to be reversed in position
before starting back, or else sent back to
its destination by a parallel monorail sys-
‘tem, which would undoubtedly be the usual
practise, much in the manner shown in the
accompanying view. Undoubtedly in the
years to come. when such highly congested
localities as New York City have become
more and more built up with towering office
structures, with a daily working population
of say 12.000,000 to 15,000,000 people, and
the subways and street elevated lines have
become crowded to the limit of endurance,
then it seems that such a svstem as this
should serve a very useful purpose indeed.

If such a system as here illustrated
were properly constructed and designed, it
would not only serve as a fine piece of in-
dustrial engineering, but it would also give
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er. Most reliable.
More EFFEY'S in use than
Y all others. LOWEST PRICES,
Cash or instalments. Send Stamp for circular.
Agents wanted,

Stefley Mfg. Co., Dept. E, 5025 Brown St., Phila., Pa.

SMALL ENGINES

Pertected Gasolina Englnes—
3%. 1 and 1% h. p.—for Farm
and Shop use, rice, $27.50
agd up. Also,

WASHING MACHINES
trial, Send for

We ship on
Bookler and Special Offer.

1401—19th St, Racloe, Wis,
STARTER for FORD CARS
SAVE 25% to 609,
= on sliehtiy used
. GRAFLEX-KODAKS
- Cameras aqd Lenses of every description,
% TFqual to new. ¥ave money. Write sow for
y Free Bargain Book and Cataieg
! listing bandredx of momey-zavinz bargains m
“Q__ slightly used nndt new cameras and Supplies. AR
£00d45 soldon 10 days’ Free Trial. Money back
if ot satisfed. You c_no chances desling
with vs. We have becn in the photographic
butiness over 16 years. Write pow,
t CENTRAL CAMERA CO. Depl. 175, 124 S. Wabash Ase., Chicaga

INSYDE TYRES InnerArmor

for Aoto Tires. Dooble milears, prevent blow-
cuts aod punctures. Fasily epplied {o any tire.
{ Thoasande sold. Details free. onts wanted.
Amer.Acconacting Go. . 0¢pt.53.Clnginnatl
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high speed traveling facilities for subur
banites, who have to travel ten to tweive
niiles every night and mormmg to and from
business, such as those who live in ibe
rapidly developing Westchester County see-
von, where undoubtedly  many  liindredd
thonsand of New York’s futnre populance
will reside, as well as these who will make
their homes on Loug Istand.

As the illustration shows, the monoflicr
15 divided into several Noors, and if de-
sired, each lloor may be subdivided into
compartments, The lower floor is prefer-
ably reserved for luggage, freight and
mail, while the upper floor may be very well
utilized for the clectric motors operating
the propellers and lifting planes.  Stair-
ways lead from the lower floors to the np-
per floor ur tloors, depending upon the size
of the car. The mam frame-work of the
car is composed of rolled steel sections, and
the rest of the structure including the floors
and outer covering is of aluminum, the
ceams hLeine clectrically welded so as tn
present a perfectly smooth surface on the
entire exterior in order to minimize the
resistance to the air. The windows, which
atford an excellent view to the passcngers
as thex skim along over the tops of the
skyscrapers far above the city and the sur-
romnding country, are fitted with the new
unbreakable glass. Also the outer contour
of the windows and doors are made so as
to fit very tightly and to preserve an cven
surface both vertically and horizontally
for the purposes aforementioned,

SGTIIC Oﬁlel' novel features mvolved
the design of this a¢nial monoflier, which
scem 10 possess great practicability are as
follows: The inventor points out that in
order to impart greater stability to the
car, its longitudinal axis should preferably
be located below the top of the monorail.
In other words, the greater part of the
weight should be Qistributed on a line below
the monorail level, which line is at a point
ahout one-third the height of the car from
the top of the same, The large wheels in
the interior slot of the car, swhich rest on
the upper or monorail, are heavily flanged.
In order to provide against the possibility
of the vehicle leaving the track vertically
under the intluence of the air pressure be-
neath its wings, the lower portion of the
third rail rollers may bLe given a circular
flange, which in the case under considera-
tion would bear against the lower Range
of these rails, and thus serve to maintain
the car in contact with the rails. The car
could be made longer as desired, but, of
course, it could not be made too long, or
otherwise it would be impossible to turn
curves, unless they had very long radii.

Most probably the reader has become
interested in the general working principles
of such an aérial monoflier system, par-
ticularly in the probable arrangement of
the stations, which could be of several
types, as our illustration herewith shows.
Some of the stations could be erected on
the roofs of tall buildings where these were
of appropriate height for the purpose, and
in some cases where the railway past di-
rectly thru the tower of the skvscraper, the
station could be built in the “hole in the
wall”, as 1t might he called. Each station
conld be designed in several wavs—ior in-
stance, it might in some cases be provided
with one platform, and the passengers on
the monoflier in this case would have to
dezcend from the upper to the lower floors
by means of the stairways provided in the
car, before reaching the station. The sta-
tion platforms could be enclosed and pro-
vided with sliding doors, o as to be draft-
proof in the cold weather, and high speed
express elevators would carry the passen-
gers from the aérial railway station 1o the
street, or by taking a local elevator, they
could alight on any floor of the buiiding—
all of which seems very good from a
sirictiy engineer point of view.

m |
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HACK SAWS

Metals Require
ack Saw Blades

If vou want to cut strunctural steet or brass pipe effi-
ciently, you need a different hack saw than f.or cast
iron or machine steel, and you certainly can't work
as coarse a blade in a light machine as n a heavy
one. To try to do everyvthing with the same blade is
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simply to do most of it inefhciently

Staryett

do the most work with the least cffort and
in the shortest time because cach one s
made to meet the exact reauirements of
different mctals in different powered ma-
chincs.

iIck Saws ‘

Our Hack Saw Chart willehelp you select
the proper blade for any kind oi work.
and vou can depend upon it. Our Service
Department will help you solve your cut-
ting problems and increase the cfficiency

of vour cutting-off department.

Write us today. Ask for Cotalog No. 21 LE.

Hack Saw Chort
THE L. S. STARRETT COMPANY [0 ===
The World's Greatest Toolmakers, E=l-= =
Manufacturers of Hack Saws Unexcelled. Sezi=]- _.-*‘—q
== T=_=l=1 4196

I

ATHOL, MASS.
LONDON

1

!

if
it

CHICAGO

i'r;[
ll,l

NEW YORK

qut 1

el

Learn Telegraphy-Wireless

Right In Your Own Home, in your spare time
Remarkable opportunitics are oifered experienced wire-
less operators and telegraphers. The demand is greater than
the supply—steady positions at increased pay and rapid
Combination

advancement are assitred.
Wireless-Telegraphy Outfit

will soon make you an accomplishcd operator.
Teaches Light and Sound Signals, both Radio
and Morsc,  Qutht consists of exceptionally fine
Telegraph Key. Buzzer, 3 Binding Posts. Lamp.
Lamp Socket and Control Switch
—all mounted ou a highly fin- $ 0
ished base. Two outfits can be 2

opcrated at considerable distance
apart for scnding and receiving
practice.

DEPENDABLE

CLECTRIC SAECIALTIEY

This Same

.5
Outfit $2 _0
Without Lamp

Order to-day. Or your dcaler can se¢cure it for you. Descriptive
eircular and catalog of eclebrated Knapp Motors and Electrical
Specialties from 10c up matled frec on request.

Knapp Electric & Novelty Co.
\523 West 51st Street New York City

KNaPP LEADER

Nadiates real power-plant
efficieney. Two Sieeds and

Riverse,
Price. Complete. $3.50
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Magic-Like Relief
for

! / / 7 1 Asthma
Willy,, -
« B

’g Dealness
K Earache

Eye Disease
Falling Hair
Hay Fever
}eadacbe
Goitre

Rheumatism
\\ Skin Diseases
Sore Throat
Sprains
Tonsilitia
Whooplog Cough

OW in your own home you can have wonder-

ful Violet-Ray treatments exactly as are

given by eminent physicians and beauty
specialists throughout the country. Now you
can rid yourself of headaches, catarrh, consti-
pation, cczema. insomnia. lumbago, nervous-
ness. Relieve your pain from neuritis, rheum-
atism, and other disturbances. Multiply your
bodily health, vitalize your nerves. double or
treble your energy by using Violet-Rays. Sleep
better.” increase your strength. and improve
vour appetite and digestion. Soothe your nerves,
reduce or increase your flesh. Tone and
strengthen the entire system. Beautify your
coniplexion. All with Violet Rays!

Not a Vibrator

The Violetta is not a Vibrator. [t is not a machine
that contracts the muscles—it does not shock. it does
not pound the muscles—it iS_absolutely painless,
\Viplet-Rays administered by the Violetta are woudertui
even for infapts, Relleve pain and suffering in ¢évery part of
the body. Simple tesis prove that \'lolor-Ra{s Pass com-
pletely through ¢very part of the body, stimulating ever) cell
aod urgan. 1t is electricity la its highest remediai form.

Read What Physicians and Users Say

Trixie Friganza. well known
actress says “Cheerfully will I
add my praise for \Violetta.
It's the best *pain chaser’ and
'soother’ I've had the good
fortune to find. It's WON-
DERFUL. It cured my
brother of neuritis. As for
myself 1 use it for facial treat-
ments and general massage,
1 cannot say too much forit."”

Dr. Bert H. Rice. of Vinton,
Iowa. says: "I have good re-
sults with the Violetta High
Frequency Instrument in all
cases of neuralgia. Almost
instant relief in Facial Neu-
ralgia.”

CEER TP L L LR N
“

Free Book Coupon \

L 3

(Y
+
Please send mc your free book ¢

BLEADON-DUN CO.

Dept. 2D.
I1 So. Desplaines St., Chicago, 1l

and 10 ays_ Trial offer
Violetta Violet-Ray Machine.

City.

K. L. Allen, D.'C.. 205 Boone
National Building. Boone.
lowa. says: 1 have had very
good results with the appli-
cation of High Frequency
Current in cases of Paralysis.
Rheumatisin and Neuritis and
think it a great help in drug-
less healing "

Dr. Daniels. Lisbon., North
Dakota. says: *"Have used the
VIOLETTA in such cases as
Goitre, Bronchitis. Pleurisy,
Neuritis. Neuralgia. and Lum-
bago. and find it very benefi-
cial. 1n fact, I would not be
without it in my office.””

Frank Borzone, Seattle,Wash_,
says: "I purchased the V10-
LETTA for my wife who was
suffering from an acute attack
of Sciatica. From the very
first trealment it induced
peaceful rest and she is
entirely well now."

- BOOK FREE

Writc today without fail. Mail coupon or just a postcard. Let us
send you our 32-page beautifully illusirated frce book. describ-

duced by

ing the \ioletta in detail. Read the amazing phenomena pro-
Violet-Ray High
4 produces stimulation and

Frequency current. Why it

sedation. How to give spinal

treatments With the \Vieletta, how 1o treat various ail-

*
p)
..... .

ments. including nervous troubles, rheumatism. obesity.
. hay-fever. skin treatments. facial treatments. Mail cou-
pon or postal right now before you turn this page.

% BLEADON-DUN CO.

‘

\ 11 So. Desplaines Street
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LOCATING ENEMY GUNS BY
FLASH AND SOUND

{Continued from page 14)

As the name suggests, “sound ranging” is
based for its operation on the transmission
of sound, either thru the air or thru the
earth, whenever a gun is fired. Some of
this work is performed in conjunction with
the flash spotters, for by observing the flash
of a distant gun, and then counting the sec-
onds on a split-second watch until the sound
is heard. the distance at which the gun is
located may be accurately compnted, as the
velocity of sound thru air is about 1,100
feet a second. The velocity of light is prac-
tically instantaneous, or 186,000 miles per
sccond, and secondly it serves very accu-
rately to consider the flash of the gun as
the starting point of the onward journey
of the sound wave, The accurate locating
of any gun is accomplished by having two
observers take telescopic or other sightings
on the gun. and noting the distance between
the two observers and the angles as mea-
sured on their respective instruments. Thus
it is a simple matter to solve accurately by
triangulation the definite location of the
enem)' cannon.

This is ouly one side of “sound ranging”
science, however. as apphed to modern ar-
tillery tactics, and the scientists and engi-
neers connected with the work of the artil-
lery, particularly the locating of enemy gun
positions, early in the war worked out a high-
ly sensitive sound detecting apparatus which
picked up the sound of enemy guus, even at
a great distance, as transmitted thru the
carth. For this purpose detectaphones and
Audion amplifiers prove highly efficacious,
Enemy guns 153 miles distant werc accu-
rately located by this means, the same trian-
gulation maneuvers as previously outlined
being followed. Two and usually three ob-
servation {sound-detecting) points being
¢mployed, advantage being taken of the
values as given by the velocity of sound
when transmitted thru the earth, and also
by the difference of time at which these
sounds arrive at different sound-detecting
stations. Used in conjunction with the reg-
ular angular measurements. the locating of
enemy guns became as simple to General
Pershing's artillervinen as weiching out a
pound of butier would be to a groceryman.

EXPERIMENTS IN RADIO-
ACTIVITY.

Part III.

(Continued from page 33)
radio - activity noticed
that radium induced an
activity into substances
placed in its vicinity.
This induced activity
was found to consist of
an active deposit
formed by the disinteg-
rating radium. In the
spinthariscope the lens
portion was found to
assumc this induced ac- Radiograph Taken
tivity because of its :.‘in the EA“I"‘E“
proximity to the active §5 TRt hariscope
substance, This may with Lens Re-
be easily shown by use moved. ~The Flg-
of the electroscope, de- pre %,as";’aghfg‘_
scribed in the first arti-
cle. Using the spinthariscope in the posses-
sion of the author, the following results
were obtained :—empty, the cleciroscope dis-
charged in 700 seconds; the lens portion
was then removed and introduced inio the
electroscope. This time_ it only required 320
seconds. This conclusively shows that
radium induces an activity into other objects
exposed to its radiations. This induced ac-
tivity, however, soon decays. Other uses
for the spinthariscope will suggest them-
selves to the readec, but in any case he will
certainly never regret purchasing or else
making one.

(To be continued)
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“Slickest
Trick

NE MINUTE
it's o roadster
—wlith sturdy, roomy

wagon - bed, big enough 1o haul
lce, wood, and tools, 'nn'every. 5
this 2. The next minute 1t's the nifties)
apeedater Yow cver saw—a real Coasler,
DBUILT for toasting, with stream-line body,
long and lean llke o greyhound. The

Auto-Wheel Convertible Roadster

liko 1ta older brothit, tho Auto-Wheel Coaster, Is
bullt very mueh Jiko an aUtomobilo, with ovel spokes,
eoller- Oﬂmoﬁa’ and steel axica, Tires of siocl, o

give long, rd gcrvica.

FREE—FELT PENNANT

who sends @1 Yhoe names of three coaster
wagon dealers, menticaing which ono handles the
Aulo-Wheet, Oar color cutaloy goes with pennant.

BUFFALO SLED COMPANY
173 Schenck Street,
Fres Coo wu::eh

10 every bo

N. TONAWANRDA, N. .

Build and Fly

Your Own
Training Plane

Train Yoursell tn  Aviatlon.
Re an Amuteur MAviafor with an
Aeraplane of your own, aen
ot Acruplanes aro bulll: leaen
the princlples of  coustruction.
opwrytlon &md centml. We sell
THEAL  Aeeueate  Seale  Draw:
! Dings, aml Builiing and Flyinkg
: % Iu troctions  whieh  show  you
H lune 1o bulld & perlirel Motel
Actoilance, size.  that
will rise Cram The ground by
Ita onn power amd My like a
hic one. Seml now for the
Thawi amd Tnstrietions for
e one 3w wanl 1o balld

Orewinks end lostruclions lor

Curtisy Miltery Trector
Bleriot MOnDpI & 250

Nisuoort Mono .

Tevbe MBnOpla Eiﬁcns‘l
Curtisy Flyina Boat Feven

Wiight Biplans 1,60

Cecil Pooll Recer rosteald

ldeal 3odel Aevoplane Catalog Se—None Free

Teits ®bout Muwdel Acroplancs, ftacing Aeroplanes,

Figlug Toy-. aud parls ond supplles to build lhew

with. 48 boges, Senl only upon reeclit of 5 cents
LOEAL AIRPLANE & SUPPLY COMPANY

159-168 Woaster St., New York Citv

BOYS BUILD THIS CAR

This nlfty lttle coe «tlven by gasoline
owter, can e bullt by oy buy,  1'smr
are furiished Ly us owil sre very
chieap,  Semd 24 centa fur hullding
slans amd pelee st of paBts showibe
VoW

ttld  this
lads’ car.

SYPHER MFG, CO.
156 Wareen Sireet
___TOLEOD, OHI0.

BIG BUNCH OF FUN | O'C
Chi-

1 New Afrship Gamo with
AMralups, 1 Chesn and

Uliweker Board and men. 1

nese DHp-se-lu-1e, 1 Set Dianlhovs,
12 her Games, 19 lestots in
Magle, 12 Maoney Making Kcereta,
Wirctess one, 1% urts reng
Giirly, 3 Puzzles, & New Ford Joko
Towrs, All for 30c wila Jarge Cats-

lvgue,
Dept, 72
oy Co.. Lowell, Mass, U. S. A.

ir:eriﬂ)
TAMPS

50 4iff. Melstum (large bl-color), Chine,
, 100 d

Jamsics,
T'ortugsl. Veneruels. 1fT.. nlco
packet.  20c;
7. &.. 50e: 1.000 binges.
List free. | buy stamps. L. B. Dover, Overland,

ete., 10c:
1,000 well mized,
i0c: Agts. weated. Mk‘k.
a.

| ness the more aware will we be of its true

minds, we canmo? conceive of anvthing with-

ELECTRICAL EXPERIMENTER

SCIENCE IN SLANG |
THE SPECKS IN SPACE

(Continued from page +13)

List i< wne octillion, five hnndred seventy-
five septithon.  The werght of the Son is
two octitlion.”

"Then the Sun weighs twenty-three deeil-
lion, forty sonillion grains,” put m Ponk

“Approximacly,” returned Stokes, with
his gmitint smile.

*Do you think that the lines of=cr, foree,
or electricity, that are radiated from the
Sun act upon the Earth turning on s
diurnal axis and traveling n its course
arounid 1the Sum in the same mamner as the
armature of a dynamo?” enguired Bill Dean

“That is possible, | suppose. At Icast the
radiatiuns from the Sun arce, more than
hikely, responsible for our electrical phe- |
nomena and along with it—hut we do not
know to what cxtent tho—plant and ani-
mal iife.

“Some have one theory, some have an-
other, hut 1 wonld nat he surprised at some
new stunff that will do to our dope whit
Galilco did 10 1he old "Seven Siars’ idea.
From the thought that our planct was the
center (natural to the more or less egotisti-
cal Man) of the universe, 10 the idea that
the Sun was 1T and then that the 1?leiades
arc the center. Svmwe say they arc—we can-
not disprove it, as far as [ know of the
matter. Bot that is not sayving it is final.
Al present we have no way of pecring way
out mto the infinite space and discerning
the onter stellar orbs.  With the innovation
of the instrument that mikes it possible, we
will step on a stride further as Galileo did
with his telescope, and discover nther sys-
tems and the orbs that go 10 make up the
systeim.  The more, 1 hehieve, we go into
the study of the universe and its glarious-

greatness and vastness,

“Now, as we have inches and feet as lin-
car measurements, we have the distance
hetween the Sun and Earth as the "Astro-
nomical Unit’—then, when ascertaining the
distance of a star way om there in the
vast imbmite depths that we canitot reach
or understand by figures nor even tinagina-
tion, but can only term Space, by determin-
ing its parallax, we are anly able t6 express
its distance in ‘Light Years’—and when you
stop to consider that light travels at the rate
of 180000 miles per second—well huy a
tabler and figure it for yourself. To onr

out heginning nor end (excluding the cir-
cle}, and to our minds things must have
threc dimensions to he understood hy us.
Now the mniverse has apparently no hegin-
uning nor end as far as we are able 10 (lis-

69

“I Can Succeed!”

“*What other men have done with the
help of the International Correspondence
Schools, 1 ean do. [f the . C. S. have
raised the salaries of other men, they ean
raise mine. i they have helped others
to advance, they can help me. To me,
I. C. S. means ‘1 CAN SUCCEED.""’

Make up your mind right now that not
another day shall pass until you have
made your start toward suceess.

For27yearsmen in oflices, stores, shops,
factories, mines, railroads, and in the
Army and Navy have been winning pro-
motion and inereased salaries through
the I. C. S. More than 100,000 men and
women are getting ready right now with
1.C. S help%or the bigger jobs ahead.

No matter where you live.1be [.C. S. will come to
you. No matler what your handicaps. or how small
your means, we have a plan to mect your circum-
stan€es. NoO matter what carcer you may choose,
some one of the 280 [. C. S. Courses will surely suit
your nceds.

When everything has been made easy for you—
when one hour a day spent with 1be 1. C. S. in the
auie! of Your own homne will bring you a bigger
income, more comiorls, more pleasures, all that
success means—can you let another single price-
less hour of spare lime 0 tu wasle? Make your
start right now! Thisis all weask: Without cost.
without oblizating yourself in any way, put it up
10 us 10 prove how we can heip you. Jus! mark
and mailthis ¢coubon.

T —m . TLAA GUT WCAE e e e o me—

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 6188, SCRANTON, PA,
Expiun, without obiicnting mie, how [ ean qualify for tho
positlon, ar In 1ho aubleel, before which 1 mark X.

cern.
At this pouint we drew up at a road house,
or Inn. “"How alnut a shot of raspherry

juice into 1the ueek to wash that ethereal
discourse down,” suggested Stokes, in his
alinost provoking anti-climaxical tone and
manner. as we cntered the huilding,

AN OMISSION
We wish to state that credit for the

photographs accompanying the article en-
titled "The City of Splendid Nicht,"” by
Amos Stote, publishit in the Jannary, 1919,
issne, should have been given to the New
York Edison Co.

Supplied with current from the light
socket, a two-fan electric ventilator has besn
invented which, when set in a window,
draws in fresh air and expels that already
in a room.

CNY e

Elsetrla Ligbling and My,
Etectric Wirlng
Telegraph Englacer
Tetephone Work
MEMNANCAL EGIXEER
ebanlcal Ursltsman
Machlns Khoo M'ractica
Toolkm-ker
Gas Engine Opersting
CIVIL ENGINEER
Sarreping and Mapclag
NINE FONFENaNor FAGTH
RTATIQNaNY FNOINFER
Marlas Eagincer
Ship Dralteman
ARCHITECT
Cantrartor snd Ratlder
Arebliecinrat lirallamen

EEI.I—'.(‘IIH(‘AL ENGINFER

Concecin Bulkder
Structural Engincer
CLINRINQ AR WEATING

EShQﬂ Metol Worker
Teztile Ovarsearof Supt,
CHER(ST

Name.

ADVERTISING
Window Trimmer
Stow Card Writer
_Siga Psiarer
Reilrosd Tralamaa
ILLUSTRATING
Cartoonlag
0OOKKEEPER
Senograober and THPLE
Cert. Pub. Accountant
THAFFIC MANAGER
Rolisrny Accouataat
Commer<iel Law
GOOD ENGLISIT
Teocher
Common School Gadleela
Alathcmaiice
CIVIiL SERVICE
Railway Matl Clerk
ACITONONILE OFERATING
Aoln Reoatring
Naviguiloa Soanlsd
AGIIULLITUR Freath
l'aaitey llalslse 1tatlsa

SSALBSMANSIIIP

Presenl

Occupation

Streel
and No

Stale.

"TYPEWRITERS

£10 AND UP. ALL MAKES, SAVE $2S5S TOD $SSQ0on
tebuill withe fartory by the well.Rnown ' Younga Proccss °°

Sohl for low eash—inslallment of réfied.

hn DOTERRSS Pric-
Frea tnal.

Wnte Ine (oll detatls and rus. J
T0UBE TVPEWDRITES CO., Dept. 01D, Cucogan

Rrntal ag
2
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Some Government War Secrets

—and the reason for the Victory Liberty Loan

* E HAD promised the Allied war-chiefs
that we would have in France by July of
last year, 60c,000 men. On that date we

had a little over 1,900,000. We had behind them
nearly 2,000,000 in this country under training who
would have been on the front before July, 1919, and
we had behind those 4,000,000 men as many more
men as were necessary to do the job.

“Four million men in France meant ac least
20,000,000 tons dead weight of shipping to take care
of them, and we had that program under way and
were making our maximum output just about the
time the armistice was signed. Twenty million
tons of shipping at present cost means just about
$.4,000,000,000 or a little over.

“Did you know that those 2,000,000 men in
France, who did so much to bring the war to an end,
had only one small battery of American-made artil-
lery behind them; just one battery of 4.7 and a few
big naval rifles! The rest of the artillery used by the
American soldiers was made by Frenchmen 1in
France. But, on the way was a great stream of guns
and shells that would have blown the German army
off the earth, But that stuff had just come into large
production in November, 1918. And it is for the
deliveries on that big peak production that we have
to pay in December and Junuary and will have to
continue to pay for in February.”

* * *

“Our program for tanks, of which few got into
action, was, [ have been told, to provide for a tank
in 1919 for every 75 feet of the front."

* * *

“Those are some of the things that cost money,
and practically none of those great supplies of artil-
lery, of shells or tanks, even of ships, practically none
of that stuff was ever used. \What an awful waste!
We are asked to pay for a dead horse that never
drew a load! It is discouraging, paying for some-
thing that is no good|

“Well, let’s see it it’s any good. Do you realize
that the German army was never really routed; that
except for a little bit of a stretch down in Alsace-

77zegClea1z-up"
Button

Lorraine it was never fighting on German soil? They
were brave soldiers, the German soldiers. They still
had millions of them on the Western front. And
yet they surrendered while they were on foreign soil.
They had a fleet which had required years and years
and years to build and it flew the white flag without
firing a shot.”
* & *

“I cannot believe that these great stores of muni-
tions were wasted. In addition to the bravery of the
American doughboy that arrived in France and got
into action in numbers about che 15th of July and
turned the tide and drove the Germans back, in
addition to his bravery and his almost reckless spirit
of determination, for which the praise cannot be too
high, I say in addition to that, I believe there was
one other factor that brought this war to an end at
least one year before the most optimistic of us had
dared to hope for. One other factor, and that was
that Germany, her general staff, knew that back of
the few hundred thousand Americans that really got
into big action, and back of the 2,000,000 in France,
was another 2,000,000 ready; and despite the fact
that we had practically no artillery of American
make on the Western front, that there was a great
stream of American-made artillery on the way. And
1t 1s my conviction that the German staff knew that
if they prolonged the war into 1919, they were invit-
ing, not certain defeat, but certain annihilation.”

-

* * *

“Il'e are asked to pay for things that were never used;
we are asked to pay for shells that never were fired;
for cannon that never reached the battlefront, but
we are asked to pay for those things that helped in
a major way to bring this war to an end in 1918
instead of 1919. And the bringing of this war to an
end twelve months before we could logically look
for 1t means that we are asked to pay for saving the
lives of 100,000 or 200,000 American boys who would
have died on foreign soil had the war comtinued
another year.”

— Extracts from a speech by Hon, Lewis B, Franklin,
Director War Loan Orpanization, U. 8. Treasury ‘Department.

pictory Liberty Loan
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In this Department we publish euch matter ae is of interest to inventare and particulariy to

thase who are in daubt as to certain Patent Phases.

cannot be anewered by mail Iree of charge.
readecs,

Regular inquirles addrest to "Patent Advice'

Such inquiries are publisht here for the benefit af all
Il the idea is thuought to be of impartance, we make it a rule nat ta divulge ail details, in

order to protect the inventor as far as it is possible to do eo.

Should advice be desired by mail a nominal charge af $1.00 le made lor each question. Sketches

and descriptions muet be clear and explicit.

MNOTICE TO CORRESPONDENTS

Quesiinns an Patent Advice are answcred in
ilili department every manth, and mnaturally
mach guestion must take its turn. Wa have re-
eefved me many letters during the past menths
thint it 1s absolutely impaseible for us to answer
them all in the “Experimenter,” Thue, lor in-
akince, the answers appearing In this issue are
uf ‘letirrs going back as far as Oct., 1918. We
awguld thevefore urge our correspondcnts to bear
this in mind, and il an answer is wanted quickly,
correspondents should make themselves ae-
gitalnied with the rules printed above.

R ]

Bectional Automobile Radiator

{415) Edwin Schade, Camden, N. J., writes:
"I liave Foted in 2 recent makazine a photograph
of & .pile of automobile radiators that bave been
damigged in the war. It has been ny experience
i r-—|m:rmf. the present type of radiater that it
tikes sigwhere from one-halé hour to as high as
three ilays to fix a leak. This 55 true espeeially
Whem s happens 1o be in the mterior. .\i:‘- idea
it Lulld a radiator in units. Should one or
more @isits be damaged, they could be replaced
by others in a very short time. Kindly advice
i1 such an idea would be of any benent, and i
1 poul] be patented.

M. [t 1s douhtful that a device of this kind
would prove satisfactory, for the reason that there
waoulel johably be a3 good deal of trouble ta
wilrreannect the various sceiions, and there would
prohakly be just as much trouble in keeping thesge
gonmectiang from leaking as in a wetlmade rads-
aipr.  That a device of this kind can be patented
is alsa wrry doubtful to us.

Telephone Appliance

{5t93 R. C. Kennan, Indianapolis,
npits 4 drawing and description of a3 telephone
agpliance which is designed primarily to eliminate
trouble for the man wgo tatks several fect away
from tbe phone and expeets people to hear hum
on the other end of the line. e arrangement
also permits using the phone without bolding the
receiver in the hand. Qur correspondent wishes
our advice if this device is patentahle and if we
think a_market cxists for such a device. .

A. This is one of those devices of which
probably five thousand have heen patented in van-
ous forms in the past. Qur correspondent’s de-
vice has a Ycver at the end of which the reeciver
is fastened. The arm and the receiver swing in
3 half ¢ircle, and is then locked. The suhscriber
can then talk without using his hands. The hook
conuection is automatically established as soon as
the lever is raised.

A There .s nothing new te this and, as we
ctated, many thousaud simbar ones have heen pat-
ented in the past, There does not seem, moreover,
ta be 2 market for such an appliance.

Ind, sub.

Trolley

(320) Frederick E. DBarher, Syracuse, N Y.,
cncloses a sketch ard description of 3 device to
keep the pole of a trolley from jumping off the
wire. Our adviee is asked.

A. We have exprest our views as tn trolleys a
grcat many tinies in these columns.  CQur adviee
tu trolley inventors is: *“don’t”. Our idcas were
fully cxprest in a recent answer to onc af our
torrespondents in these columns.  We cefer to
our March issue, page 825, Patent Advice No, 308

Only one eide of sheet shauld be written an.

Magazine Mailer

(321) Carlyle Rucdolph, Minneapohs, Mnn ,
says: "ls there such a thing as a magazine
matler® A machioe that folds. wraps, wvamps and

gets magazines all ready for mailing 1 have an
utea which [ think is worth something, but dou?t
ltke to start on it until 1 know 1f there 15 any-
thing similar s use ™’

. A, There are certainly machines to do this
For iustauce, the Foicrricsl Expirissstir is
folded and wrapt every manth on u machie of
this, kind.  While the maehine dors ot auta
matically stamp the wrappers, this, however, can
readily be accomphsht by a simple attachment on
the market now. If anr correspondent has same
thing fundamentally new, he is advised to get
luuttfl with any of the large printing hauses who
have such machines and he can hear frum them
as 1o what the requircments are.

Safety Elevator Device

(322 Ralph E. Hast. Elkins, \W. Va, explaius
his invention as follows: “The idea of this in.
vention 19 to have a device on elevator doors
which, when the doors were closed, would close
a circust, allowing the operator 10 ascend or
descend, but when the doors are not closed the
ciremt would he open, thus rendering 1t impossihle
ta operate the clevator, The device on the doors
would be a partly conccaled socket which operates
casily but forms a constant circuit when closed
and cannot be jarred ont of place.”

A There is nothing new in our correspon-
dent's idea. Safety devices of this kind have been
useld for many years, and are sn usc right now.
Take for instance the New York Suhway Ele
vators, particularls the ones at 1%ist Street and
Broadway, operate with tlus device.

Depth Bomb
(323) George W. Curtis, Detroit, Mich, has in-
veuted a depth bomb which works on the sca

water-conductivity plan by means of which con-
tacts arc ¢losed when the sca water cnters the
intake of the bomb, Our adviee is asked as to
the practicahility of this device.

A. There is nothing new about this device—
many bombs of this kind having been proposed
during tbe war. The regular depth bombs, bow-
ever, working on the hydro-static principle, are
very much simpler and better.

Don't Lose Your Rights

Belore disclysing your iivretinon thy any
aone send for blink form  “Esubence of
Conceprion™ ta be signed and wionessed

A sunple form toizether with printed n
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tiens, Our schedule of fees will be found
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ohtainiig of patent and schedule of fecs
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T offer a comprehensive. ex-
perienced, efficient service for
his prompt, legal protection and
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Scnd sketch, or model and descrip
tian. far advice as to ¢ost, scarch
through prior United States patents.
etc. Prehminary advice gladly fur
nished without charge

My experience and familiarity with
various arts frequently cnable me 10
accurately advise clicnts as to proh
able patentability before they go to
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today,
RICHARD B. OWEN, Patent Lawyer
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2276-8 Woolwerth Bldg., New York City
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Our facilities for securing
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prompt and reliable service at
reasonable rates. Inventors
are invited to write to us re-
garding questions appertain-
mg to securing patent protec-
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prompt attention. Send sketch
for preliminary examination.

Books free on request

A. M. BUCK & CO.

Patent Attorneys
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LACEY & LACEY
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U. S. and Foreign Patents
Trade-Marks, Copyrights

639 F Street, N, W., Washington, D. C,

Write Us for Qur Free Inventors’ Book
PATENT-SENSE
ESTABLISHED 1869

INVENTORS: Send us sketches or a
model of your invention and a de-
scription of the device for advice
in regard to the best way of ob-
taining patent protection. Our practical
experience covers a perlod of twenty years. Our
hand-book on patents is sent free on request. All
communications strictly confldential. Write us today.

TALBERT & TALBERT

Patent Lawyers
4287 Talbert Bldg. Washington, D. C.

Competent Patent Service

By a Former Examining Official
of the U. 5. Patent Office

NoRMAN T. WHITAKER

Lawyer and Engineer
480 Whitaker Bidg. Washinglon, D. C.
Branch Office. 87 Nassau St., New York City.
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Hand DRooks on Pateats, Trade Marks, ete., sent
free Our 70 years of experlence. efficient service,

and fair dealing assure fullest value and protection fi
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MUNN & CO., 61$ Woolworth Bldg., N,
Washington Office, 625 F 8t., Washingtoo,
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Phonograph Needle

(324) R. \W. Napper, B. Guiana, S. America,
asks us: *“Do yon think that a patent of any
value could bc secured on a double-ended grama-
phone necedle, i. e., a ncedle sharpened at both
ends? This would tend to save steel, as each
needle covld he wsed fiwice instead of only once.”

We de not think tbat a needle of this kind
would be of great henefit and we helieve a needle
of this kind was once tricd, The reason js that
a needle of this sort cannot be held as sccurely
as one with the squared off end; it tends to rattle
hecause the upper end is not supported cxcept by
a sharp point,

Secrchlight

(325) Joel Sll\er Newark, N. J., submits the
following idea: I think that if about five search-
lights have their rays focused on the inside of
another larger searchlight (see illustration) there
will be more puwer; hence a small searcb]n%bt,
with the aid of others, can be made more power
The rear of the mamn light (A) is cut open (B).
All the searchlights (C) bave tbeir rays focused
upon the center (D) of A. With very good re-
flectors and a very powerful lens, I am quite sure
that a longer distance will be obtained. That is,

it will be five times as powerful as one of its |
size.’ 1

(e

‘ln... -Aore powerfed rey
QY1 sides of search 2
light dothed with
refleclors inside ﬁ‘
opm,,,g 3!/’ i XY i reys tocuseo
[ ]
FEARN
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S I
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novel, it certainly is not prnctlcal for nothing

to arrange the searchlights as shown. The reason
is that one scarchlight can Le made to give the
same amount of light by using ]arge enongh car-
hons and consuming a corresponding amount of
current.  0f course, a mulnphcn) o%' searchlights

are used in a cat many cascs, but not to con-
centrate the light on a point. They are usnally
employcd to throw the light over an extended
surface.
Chemical Flask
(326) Eung. Lavigne, Montreal, Can., submits

disgram and sketch of a combined water bath and

boiling flask. It is shown in ovr illustration. lle
wishes 1 know if this idea is patentable and it
it is practicable.

r

inner boring fiosk

Gloss tube

| Ligend 1o

Boitin
e heated g

woler

could be gained either electricaily or cconomucally |

L )

A. \While no douht a patent could bhe oltained
on this device, we do not think it wonld be of
much value for the reason that it could be used
only in very few cases. As our illpstration shows,
the evaporating water would flow into the central
flask and it is quite certain that more or less
water would find its way into the central flask,
where surely it is not wanted or needed. This is
our main objection te the idea.

[ 1n the June issne: "HOW TO FINANCE

‘ AND MANUFACTURE A PATENT.” by
Jay G. Heohsan.

A very important article for all inter-
ested in patents.
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Patents Promptly Procured
Send sketch or model for actual search
of U. S. Patents. Highest references.
Personal service. Moderate fees. Writs
for Free Patent Book.
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PATENTS
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COLD LIGHT
{Continucd from page 23)
proper conditions the small light wave

may be given off hy the clectron withont
affecting the whole molecule in the least.
That is cold hght.

An anteresting experimeit cant he per-
formed with a vacuum tube, which illus-
trates eompletely the principle of tight pro-
duction by isnization, and at the same time
explains the prineiple of the Muoore light.
Few people, other than scientists, realize
what a peculiar thing the production_of
light in a viacoum or G cissler tube is, The
light is evidently not the product of heat,
but depends on the fact that the electric
spark breaks the gas molecules up into
cliirged particles or ions. And this phe-
nomena is most noticeable when a certain
degree of exhanstion is reached in the tube,

When air is pumped out of a tuhe in |

which there is an clectric spark discharge,
several different stages, as shown in Fig. 3,
are successively reached. At first the dis-
charge in the tube is the ordinary distuptive
spark. In the next stage it forms a quict
thread of light thru the tube. Then the
thread of light hecomes a broad pencil of
light, and ﬁmII) with more exhaustion the
whole tube is filled with a soft luminous
glow, which is technically known as the
positive cohwmn. This is the point of high-
est conductivity of the tube, and may he
reached with an ordinary air pump. \With
further cxhaustion, by means of a speciat
air pump, the resistance increases, the coid
likht dizappears, and the point is reached
where N-ray phenomena and lluorescence
appear. The color of the light in the tube
depeads an the gas used in the tube and
is undoubtedly the product of ihe ions.
Just hefore the war a Frenchiman, Claude,
devised a means of pruducmg i guantities
the rare gas, neen, which gives an intense
yellow light in a vacnum tuhe. The carbon
dioxid which Moore uses gives a white
light. Other gases, possibly rarc ones, may
be fotme which are better still, and helium
has heen suguesied as a standard by some.
However., up until the time the U. S
Govermment discovered the way of pro-
ducing it in immense guantities for balloon
work, during the war, it was too rare to
be practical. The more the conditions in
such a light can he improved. and the more
nearly the light is a pure ionization or cold
light, the higher the luminous cfficiency
will be. An interesting talle is given, show-
ing the progress which las been made up to
the present, including the vacuum tube.
Luminous Lfficiency of Various

Hiwwiinants
Candle ...oooivvinineiae.n.... 2percent
Gas mantle. . ........ ... ...... Spercent
Carbon lamp...... . Opercent
Flaming arc. teeenieeeaneeas I3 per cent

Vacuum tube. ..................40per cent

REVOLUTION COUNTER FOR
DYNAMOMETER

(Continued from page 39)

duration of thirty seconds. The time ele-
ment may be changed at will hy the use of
saws of any desired number of teeth.

To start the apparatus, the starter button
is brought into action until both brushes
bear on the metal drum. This completes
the circuit and engages the clutch thru the
electro-magnet and spring thus starting the
counter. At every swing of the pendulum,
the circuit thru the solenoid is made and
hroken, thus drawing the saw-—as illus-
trated—thru a circumferential  distance
equal to one tooth. After thirty swings of
the pendulum one brush is again bearing on
the insulated section of the drum and the
counter cluteh is disengaged. A reading of
the counter gives accurately the number of
revolutions of the dynamometer in thirty
scconds, This counter may also he used in
connection with a fuel \\'elghmg apparatus.

Contributed by . H. WEBRER.
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1y make fests Lhe (adlure ar succes< nf your [Ife. Which
Is 1o be your ultimate destiny? My new Noxr-Shoper,
“Tuapas™ (Molel 24} currects now 1l-shaped noscs
wlthout vperatlon, duwekly. sately and permanently. I
Dleasunt aned dors Aot jrterfere with one’s dsihly occu-
Patlan, belng worn st nlght

Wrile todoy for free booklel, which tells you how lo correct $ll-shaped nases withoul ¢ast &f nol satisfoctory

1162 Ackerman Bldg., Binghamton, N. Y.

You bencfit by

mentioning the “Electricol Experimentcr™

when writing to odierlisers.



www.americanradiohistory.com

74

ELECTRICAL EXPERIMENTER

MURDOCK
No. 55

Pre-War Prices

Complete Complete
2000 Ohm 3000 Ohm
Double Set Double Set

$4OO $500

Without exception the
best radio receiver value in
the world.

Positive satisfaction
guaranteed. Fourteen Days’
Tnal, and money back if
they don't make good. Get
Your Set Now.

We are prepared to supply
promptly your requirements for
good radio instruments.

Ask for Bulletin No. 19.

WM. J. MURDOCK CO.

55 Carter St
Chelsea, Mass.

Pacific Coast Representatives:

The Keeler White Co.
221 Second St., San Francisco, Calif.

MAKE ELECTRICTY
BY HAND

Simply turn the ecrank and
make 110 volts A.C. While
they last

Only $5.00

Order from this ad-
House-Lighting Plants
$2235 10 $2,100. Battery Charg-
ers. Dynamos. Motors, _ all
sizes. State agents with $560

capital wanted.
ent. 14, Gas Bullding. Chlcage

WATSON ELECTRIC CO., D

WIRELESS 1S SIMPLE

when the Summers’ theories of wireless are
applied to wireless systems, transmitting and
receiving apparatus. Will advance the wireless
art Ly leaps and hounds. Get on the right
track with your experiments. 'This booklet
should be in every home and schwol, TUnited
States and foreign copyrights. I'rice $2.00 reg-
istered postpaid to any part of the world.

Address FRANIKK E. SUMMERS, Memphis, Mo.

You bewefit by

DEPARTMENT |

Continued
New Regenerative Vacuum Tube Circuits
(Continned from page 33)

RADIO

these wave lengths, the proper size induc-
tances are always to be utilized. It is ad-
visable to use this circuit whenever large
amplifications are desired at extremely low
wave lengths. Tests have been made with
this circuit in comparison with other low
wave length regenerative circuits, and it
was found that the above circuit gave bet-
ter and more efficient results and that it
was possible to produce regeneration in
the plate circuit with inuch greater ease
than that obtainable with the usual type of
circuit.

A similar but a more complicated circuit
is shown in Fig. 5. The radio frequency
bridging condensers Cs and C.. are used to
permit radio frequency currents to pass
ireely to the plate.

May, 1919

circnit 1s to amplify the audio frequency
currents of the first vacuum tube. This
andio amplification is accomplisht thru
coils Ls and L:, which are mutualty coupled
with this arrangement, and it is possible to
amplify the signals to 1000 or more times
their original value. It was possible, in
tests, to amplify signals received from a
distance of 5000 iniles to such a value as
10 cause the incoining signals to be heard
twenty feet away from the telephone re-
ceiver. The telephone receciver was equipt
with the proper megaphone.

In Fig. 7 is delineated a radio telephone
circuit using a vacuum ‘tube for the genera-
tion of sustained oscillations. The grid and
plate are coupled magnetically thru in-
ductance L. which also energizes the an-
tenna circuit thru inductance L,. Con-
denser C is used to tune the oscillatory
circuit CL.. The plate voltage in this work
is considerably higher than the plate voltage
used in receiving sets and it usually ranges
from 300 to 1500 volts. This 15 usually

accomplisht by the use of the generator
The inductance L. which is a choke

Wireless Telephone Audion Clrcuits Here Described.

With all the above circuits so far de-
scribed, it will be noticed that the regenera-
tive conpling is accomplished in the an-
tenna circuit, thereby amplifying the in-
coming radio frequency oscillations and
therefore producing maximum amplification
withont the loss of any feeble currents due
to conpling in the secondary oscillatory cir-
cuits, which means of regeneration of in-
coming signals is accomplisht with pres-
ent forms of circuits. Thus, it is seen that
direct results and better efliciency can be
accomplisht with the circuits described.

Fig. 6 outlines a circuit similar to Fig. 5
in which the plate of the first vacuum tube
is coupled maguetically thru coils L. and
Ls. The purpose of another vacuum tube

coil is used to prevent high frequency cur-
rents from the plate circuit entering the
generator. Modulation is accomplisht by
shunting a telephone transmitter T, thru
a resistance R and battery B across the
grid and fAlament of the tube, as indicated.

Another successful circuit is shown in
Fig. 8 and voice modulation in this circuit
is accomplisht by coupling the telephone
transmitter thru an induction coil I, com-
prising coils Ls and L. The primary L.
1s connected to the transmitter and battery
B, as shown. The modulated wave is im-
prest upon the grid in the vacuum tube.
which wave is superimposed upon the main
radio frequency oscillations.

(Countinwed on page 76)

-}

2

Two Stage Audlon Amplifier, the Clrcult of the Second Audion Being Magnetically Coupled
to the First Audion Circuit. Amplifying Power 1,000 Times and Better.

mentioning the "Electrical Ecpevimenter™ selien seviting to advervtisers,
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to master wireless.

less.

Get your instruction
from the Nation’s
Capitol. Our course
is endorsed by officials
of the U. S. Govern-

ment.

Onecof the giant wircless towers which keeps us in We give you this U'-'liili"g at hoine, by mail, in your spare
constont communicetion with Europe time. Il is Mol necessary l'or yvou to lose any time irom

Free Instruments—

While a student of our course. we present absolutely FREE to cvery student
enrolling with us a Standard Set of Instruments (the same as used by the
Government in testing applicants jor first grade commercial licenses). This
machine sends and records messages.

Travel the world over or locate at a
land station in America.

Amcrica is spending billions of dollars on the mightiest navy and merchant
marine in the world. Practically all vessels are being equipped with wireless
apparatus of the most up to date tvpe. Thousands of operators are needed
now. The fiekl affords a wonderiul opportunily for the man who starts now

Our students actually pass the com-
mercial examination in ten weeks or

NATIONAL RADIO INSTITUTE

Dept. W

14th and U Streets, N. W. Washington, D. C. SRR

ELECTRICAL EXPERIMENTER 75

Wireless in

en Weeks

‘We teach you in your own home during your spare lime)

Thousands of operators needed for

America’s Merchant Marine
The age of wireless is here. The expernnental
stage hias passed. Wireiess vow cquals i impor-
tance telegraphy, and telephony. [t has assumed
its place among the great commercial industries of
the earth.  So rapid hits been the development and
growth of wireless in recem years that there has
heen left in its wake a tremendons shortage of oper-
ators.  Actually thousands upon theusands are now
needed for perinanent “peace time” positions offer-
ing wonderlul opportunities for advancenent.

Earn up to $200 per month

In the shart period af ten weeks we can make oi you a
wireless operator. a man with a profession. independent,
and not subject to the rise and {all ni wages in the lahor
market. Salaries are as high as §200 per month. There is
a pusition in the merchant marnme. the army, the navy, or

a land station, awaiting cveryone completing our course.

vaur work o take the course.

The National Radio Institute, headed by au- A Valuable Book Free
thorities who have heen closely altied with gov-
crumeutal traiming of students. has periected Our bonklet. “Wigcless—The Opportunity of Today
an easily mastered course 10 wircless telegraphy  and the Greatest Field of the Future” gives vou

:1¢ information in regard to course, the quick
wherehy students are taught completely w ten :l.it:‘pvl:tnl;y metho::ls b_v“whis;hr n:u oc:‘f.rn master \n:‘clcsi
weeks, cither here 1 Warhington at our large and other important faets vou should kfow. 1t is
residence »chonl or at hume by mail.  Many of free. Just mail the coupon. No oblizanen whatever an
vur students sre ready to take up actual wire- your part.
tess work m much less time. The eourse is
founded on actual practice, hence the rapid L LT FREE COUPON:----------nauee

progress of the student.

NATIONAL RADIO INSTITUTE,
Dept. W, Washington, D. C.

Send me. free of charge, yaur backlet "Wircless
—The Opportunity nf Today aad the tircatest Ficld
e{ the Future,” with full partrculars recarding vour
famons 190 weeks' Hantic Study Course, and your
speeial Free Instruinemis Oefer,

ol
T
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Boys! You Can Make Your Own Electrical Ap-

ELECTRICAL EXPERIMENTER

TWO TYPES OF MICA TRANSMITTING CONDENSERS SUITABLE FOR
MODERN AMATEUR APPARATUS. 21000 VOLTS. .004 MFD.

Make Your Wireless Apparatus Send Further
Last Longer and Work Better

The wireless amateur and experimenter is once more busy constructing
apparatus for use the moment that orders go forward allowing amateur
stations to open.

The kind of apparatus you used before the war doubtless answered your
purpose nicely, but just consider the tremendous advancement made in the
art during the past two years and you will appreciate your modern apparatus
must contain several new types of equipment to bring it up to date.

DUBILIER

MICA CONDENSERS

proved their real worth in the Navy, the Signal Corps, and as a part of the equipment of
the fighting Airplanes both here and abroad since 1916.

You can now purchase a gennine DUBILIER MICA CONDENSER for your new set for any
voltage and capacity. They replace Leyden Jars with greater eficiency and without brush
discharge and with negligible losses. They are compact and indestructible.

Made in any capacity and up to 1.000,000 volts. Special condensers supplied for ex-
perimental work.

Used in practically every Covernment installation.
DUBILIER MICA CONDENSERS are now rcady for your use.
Type A Navy Type
.002—21000 volts. ......... $11.00 $18.00
0N04—21000 volts. ......... 20.00 35.00

DUBILIER CONDENSER CO., Inc., 217 Centre St., New York

For Great Britain, Address DUBILIER CONDENSER COMPANY, Ltd,
1 & 3 Stephen St.,, London, W. 1., England

paratus with the aid of these wonderful books

Home-made Electrical Apparatus

By A. M. Powell

Three wonderful blg books, chuck full of just the sort of infermation
»ou have been Inoking for and at a price within reach of your pocket book.
Each volume is printed on heavy paper, canlains 75 pages and over 60
illustrations. complete warking drawings far making every sart of electrical
apparatus. Written s0 you can understand them. The Drice is only 25
cents per copy—practically the cost of publication. See partial table of
contents below and order now. The supply Is limited.

Vol. ) Contains workéng draweings and divections for making all sorts of Static Ma-
ahknes. Static Apparatus. Home-made Battcries, Storage Cells, Transformers. Recti-
ers. ete.

Vol. It contains rorking drawinoe and directions for a)l sorits of Voltmeters. Am-
meters. Galvanometers. Switches. Rlieostats. Telegraph Kcys, Sounders. Telephones,
Shocking Coils. Spark Coifs. Experimcms. ete., ele :

Vol 111 conlains wrorking drawinge and ditections for making all sorts of Dynamos.
Motors, Electric Engines, Miniature Lighting 1'tants. Wireless 'Telegraph Apparatus.
Tesla Colls, Wireless Telephone. Electraplating. Experiments. etg,. et

Any of these wondetful books will be sent to you postpaid I‘-ur 25 cents.

COLE & MORGAN, Inc., Publishcrs and Bookscellers
P. O. Box 473, C. H. Sta., New York City

The Breakers

Atlantic City’s Newest
Fire-Proof Hotel

Ocean Front, Unusually atitractive
during the Autumn and Winter sea-
sOons.

American and European Plans

Luxurious lobbies, spacious verandas and sun parlors overlooking the ocean.
Charming afternoon musicales and evening concerts. A palatial residence
for those seeking rest and recreation. Sea water bhaths. Fireproof garage.
Illustrated booklet sent on regquest.

May, 1919

NEW REGENERATIVE VACUUM
TUBE CIRCUITS.
(Continucd from page 74)
Another circuit to accomplish the same
result as above, is indicated in Fig. 9, in
which case the oscillations are started thru
the coupling coil M and the voice modula-
tion »mprest upon the grid circuit 1s ac-

i
L 2
3 E
= "
_— O

Frg.7

First Form of Radiotelephone Transmitting
Circult, Utllizlng an Audion, of Interest to
Amateurs.

complished thru the telephone induction
coil whose secondary is connected thru the
grid and one leg of the coupling coil M,
and the other to the main oscillatory coil
inductance L,. The primary of the induc-
tion coil is connected with the microphone
and battery as indicated. Tuning 1s ac-
complished with condenser C,, which is in
the oscillatory circuit CiL:. Energy trans-

Second form of Audion Radlotelephone
Transmitter with Magnetically Coupled Mod-
ulating Circuit.

ferred to the antenna circuit is accomplished
thru the plate inductance L. inductively
coupled 10 the antenna inductance Ls. To
reduce the impedance of the grid circuit
due to the high inductance of the secondary
of the telephone induction coil, it is neces-
sary to shunt a capacity C. of considerable
wnagnitude to overcome this excess i1m-
pedance.

\

e
(100

8

" Fig 38

Third Form of
Radiotelephony.

Audion Transmitier

You benefit by mentioning the “Elcctrical Experimenter” when wcriting to advertisers.
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PUTTING IT OVER ON FRITZ.
(Continuced from page 22)

see the sector thus marked cvt—Dby triangu-
lation the position of every wireless sender
couldd  be  ascertaned—abandoneal,  Tlus
prediction came true every tune, and tho the
secret was guarded jeatously during 1he
waur, it now can be let ont, as Lermany is
harmless, and every other nation knows
just how the prophecy was made,

[t was uot often that the Uiermans kept
Allied brams working overtime on a pnzzle.
In a sinule mstince, however, the lluus
thoutht up a devilishly cleser plan for get-
ting secret information inte Germany. This
was  culled  for weeks and weeks the
“Nauen-Madrid Duzz”

Nauen, of course, was the official German
CGovermment  wireless  «tation, while in
Madrid, Spain, was situated a station ca-
pable of sending messages to any part oi
the German empire in Europe.  During all
the months of the war in which direct
commumication hetween Germany and the
ontside world was practically severed ofli-
<l war bulletins and “inspired” news came
out from Nauven thru Madricd. The latter
station sent back .neutral news and views of
the war.

I the spring of 1917, however, came a
qucer revelopment,  Every now and then
MNapcn wounld scem to be Ladly bathered by
“aaie” or by some imperfection in the
seniling apparatus. The station would emit
an puntelhigible buzz, like tnto no message
lemown to operators.  This was regarded
with grave suspicion by the Allied intelli-
aenee departments, and  when  Madrid
starieil the same thing a whole corps of
military wircless detectives were assigned
te the problem. No one doubted that this
wat snmpe ntew form of communication, but
wlai om carth could anyone make out of
that comtinuous buzz?

Weeks past with no licht on the ques-
1ion,. The two stations had grown bolder
anid were using the buzz constantly.  Valu-
abilg imiormation leaked to the enemy, and
it was made practically certain that the
“Lrra"™ was responsible.

The mystery was solved by the help of a
lucky accident. The technique of studying
eipry code wireless mescage of the enemy
hard Lieen to take down the sounds of the
spark cn a cylinder phonograph record;
this gave the intelligence ofticer an accurate
peprodluction at any time e desired. On
the sceasion mentioned an otticer had been
tryig ta cestablish some Lasis of similarity
Lictween several of the records without suc-
ceas, when his machine ran down. As the
weedlle prated to a stop on the cylinder the
afficer =at up suddenly. He thought he
erecied something that sounded just a
litihe like a message!

He wound the phonograph and turned
its speedl indicator down so that the record
revalved only a few times a minute, Then
b _'|||F|||L(l the ll(‘C(”(‘ ﬂ_ﬂ:lill, Aba! There
sar goancthing there!

Tha this arrangement gave him insufti-
eient to enable him to solve a code, he had
the mlea.  Next the phonograph cvlinder
was attached to a motor. revolving at three
hundred revolitious a minute, aud several
records taken at high speed of the peculiar
buzz. When these records were re-run at
moderate speed it was ~simple; the nessages
were decoded in an hour and were found
ta be questions and answers on tapics the
Germans were not cven supposcd to know
cxisted !

The method used by the Germans and by
the Madrid operator had been simply 10
punch in the message on a perforated paper
roll. Then running this thru the sendmg
equipment at high speed the message had
gone into the ether waves at too rapid a
rale to be canght by ordinary methods. At
the other end the receiving station used the
phonograph cquipment to catch and record
the message.

ELECTRICAL EXPERIMENTER

Brandcs *Superior” Head Sel, com-
plete with head band, $8. A profession.
al set within lhe mcans of every ama-
teur, 2000 ohme.

matched 1 tone,
Dependability:

Lightness:

a handsome, eficient appeirance.

Sensitiveness: Braudes reccivers do mare than make weak signals audible; they
ake them readubie —clear and sharp  This is becanse buth receivers are exactly

Made by hand by an organization which manufactures wircless
receivers only, carcfully measurcd by a micrometer for exact construction, aned
tested against a stundard receiver—Brandes headsets can be counted upon for
absolute dependability under every condition.

Because Brandes headsets were first designed for professionals, they
are 50 made that they can be worn long hours without discomfort.

Service: With ordinary carc, Brandes receivers give service indefinitely.
dreds of owners would not exchange seis several years old for new ones.

Appearance: Compact in size. correct in head band design, with an orderly ar-
|  rangement of cords, and made from the finest materials, Brandes headsets have

Booklet “E” will be sent upon receipt of ic in stamps.

C. BRANDES, INc.

Five Points of

BRANDES

Superiority

Brandcs wireless headsets
scare 100°¢ on the five factors
that determine the efliciency
and valuce of receivers for
both professional and amateur
usc.

Cp—

Hun-

32 UNION
NEW

SQUARE
YORK CITY

Coast.
Balboa Building

Complete line of Brandes receivers for those in \Western States and Pacific
Catalogue "E” on request.

FORD KING

San Francisco, Cal.

Commercial
Telegraph Apparatus
Bargains

Standard twenty ohm $ 00
Te!egraph Sounders at cach
Standard Telegraph 25
Keys at each
110 Volt A.C.
Dynamos 75
ThreeBar.......... each

Four Bar........... zzeich
FiveBar............ 275,

Forother bargains see pages 90 & 91

Skinderviken Telephone Equipment Co.
Abbreviated Addeess
STECO-2118-2136 N. Clark St. CHICAGO

TELEGRAPHY

Both wire and wireless, and Slation Agency taught
thorOUrihly and quickly, BIG WAGES NOW PAID,
some of our recent gra&ual_es procuring $138,00 per
month tostart. Grest opportunilies for advancement, B:r
achool the oldest and largest—annual enrollment 600 students.
l';ndow‘cd by rafiway,t ph,wircless and government offie
¢itls, Expenseslow—chance to earn part.Catalag frec Write.

DODGE’ INSTITUTE, 22nd St. Valparaiso, Ind,

;gééu’é;’,'ﬁyy
20%

L7
‘%\\HPM. At
X A

~ DCTORESY ;,fv\”
293 wiReLEsS oG p
1%_?;, SYSTEM {‘.E-;\
NS

De Forest’s New Catalog

illustrating and describing the very
latest and best in

RADIO APPARATUS

For Discriminating Users

Complete in-
the De Forest

is ready for mailing.
formation regarding
“Unit” Set, *Honey Comb™ Coils
(a radical departure from previous
forms of apparatus), variable air
and fixed condensers, wavemelers,
variometers, detectors, etc.. will be
sent upon rteceipt of 10c to defray
poslage.

De Forest Radio Tel. & Tel. Co.
1391 Sedgwick Ave. New York City

You benest by mentioning the “Elecirical Experimenter” tthen writing to adtertisers.
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The Omnigraph Went to War--
But It’s Home Again

During the war, searcity of material and ordeys from the Government and from the leading Uni-
versities. Colleges, Telegraph and Technical Scheols, closely connected with the Govt. In teaching
the Codes, made it impossible for us to maky prompt shipments to individuals and 1o the trade.

We are now filling all orders promptly.

The Omnigraph Automatic Transmitter will teach you the Continental and the Morse Codes, at
home, in haif the usual time and at the least possible expense

THE OMNIGRAPI, connected witli your Buzzef, or with Buzzer and Head Fhones or with Sounder,
will send vou unlimited Wireless or
Morse Code messages. by the hour
ad at any speed you desire. lm-
possible 10 anticipate.

We offer the Omnigraph as a posilive
suecess and with the strongest of en-
dorsements. It has been adopted by
the U, S. Government, I'epartment of
Comimierce, and Is used to test all
operators applying for Radio licenses.
Many leading Telegraph Sehools use
Tnhe Omnigraph to send te their stu-
dents in preference to hand sending.
Ask us for their names if you so de-
sire. We Liave hundreds of unsolicited
testinionials amd with permisston we
are publishing one of them.

203 New Jersey Ane
Anglewen. New Jersey

Feb. 20th, 1519,
The Omnigraph M{s. Co.,

39 Cortlandt St., New York City
Dear Kirs:—1In reply to your letter of 1Yth inst.. [ am
GLAD to give youl permission o use my previous letter
in any way you see fit.

Two weeks ago I could rot Tecelve enough Morse 1o
nnderstand what a person was saying but leday 1 can
recelve about ten words per minote on my Typewritec
whea the OMNIGRAPH s sending.

I have 2 First Grade Conmmeccial Radio Operator's
License and am psing the OMNIGRAPH 1o betler my
recelving and o A nie fo* land telegraythy.

\\';lhiﬂl you the best of success for the fulure, !
remain,

205 New Jersey Ave..
Anglesea, New Jersey.
Feb, 17th, 1919,

The Ommigraph Mife. Co.,
39 Cortlandl S§t., New York City
Iiear Sirsi—liteceived my Omunderaph No. 2 with & set
of Morse and an exifa set of tuntinental IMals and
wish to thait you for your prompt shipment. .
Five minutes after 1 had recewed the boy, 1T had it
unhacked and working, 1 camiot pralse it two wnich
and & friend of june 8s soon as b Neard il sald
“IWhy, man, that sends PERFEUT Mor.e and Woe
less.” 1 will gete you all the praise that 1 can. I
myself doubted that the machine would de ali you
stated hut it does all you state AND THEN *OME.
Heping 10 be of help 1o you and wishihg you the best
of success in your business, 1 remain
Yery troly vours, Very truly yours,
(Signed) Thomas W. Braidwoud, {Signed) Thomas W. Braidwood. Radie 3 L Z.
I’res. Cape May County MHad.o Asso Pres. Cape Muy County Hadio Asso.
If you are a beginner, it will make you an operator in the shortest possible time.
If you are already an operator, the OMNIGRAPH will make you a better one.

Send for free catalng deseribing 3 J!fferent models—$9.00 to $23.00—br order direct through your Electrical
Dealer. e sell e Omnlgraph under the strongest of guarantees—yom must be satisfled or your momey back.

THE OMNIGRAPH MFG. CO., 39 L. Cortlandt St., New York
JusT LISTEN. . SHE OMNIGRAPH WILL DO THE TEACHING

BIG 300 PP.

D UCK’S Wireless & Electrical

Catalog is now as it alwavs has been. the largest and most
complete and dependable \Wireless Catalog published. Mailed
for 12¢ in 'stamps or coin which may be deducted on first order
of one dollar. Catalog not sent otherwise. This catalog costs us
twice the price of other catalogs.

Everything in wireless scorth while is listed in this catalog. The experienced amatenr will tell
yon to see our catalog before buying. You are thereby insured agaimst an unwise purchase, [t
is the Beacon Light 1o guide you right in the selection of your wireless apparatns. No bigger or
better values are obtainable elsewhere. Send for revised price list. It is yours for the asking.

J THE WILLIAM B. DUCK CO., 230-232 Superior St., Toledo, Ohio

THE F-F BATTERY BOOSTER

For Home Charging and Service Stations

The wireless ban will soon be lifted, and it is time
to figure what Rectifier you nced to charge your bat-
tery. The F-F Outfit is furnished for either S. C. or
D. C. current and attaches to any light socket. making
a convenient, simple. cconomical, and reliable
home charging situation.

The battery must be charged often to main-
tain a high point of efficiency and keep the plates
ahove the critical sulphation point. This will pro-
long indefinitely their Life and usefulness.

1°vite for Bulletin No. 12,

The France Manufacturing Company
Cleveland, Ohio

MAGNETIC
RECTIFIER

"atented
April 18, 1916
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@ 8)—2 NUMBER 2

F you have ever stopped to figure out

the terrific cost involved in publishing

a magazine, and the small amount of
money that you pay for vour: issue each
month, you probably wonder how a pub-
lisher can afford to give you as much as
he does. If it were not for the advertising
carried, he could not do it. Your 20c
would not buy a magazine one-half the
size, or quality, of the “Experimenter” un-
less that magazine were supported by the
advertisers who wuse its colummmns every
month.

The Elcetrical Experimenter, especially,
costs a vast sum of monev every month to
produce. The magnificent wash drawings
ond expensive cuts that you see in every is-
sue and which have made the *“Experi-
menter” famous are only one of the many

! items tnat makes the pubiishing of your
! magazite a severe and heavy strain.

The
price yvou pay for your copy helps to meet
part of this expcuse, but the advertisers
foot the most of the bills. Don't let that
fool you, however. They are not doing it
for any love of the "Experimenter”—it is
a business proposition with them. Each
and every one have something that they
feel is of iuterest to you. Perhaps it is a
piece of merchandise that they want to sell;
a new wireless outfit, a correspondence
course that they know will improve your
mind and equip you to earn more money;
maybe it is a book or a novelty that you
would enjoy having; but, whatever it is,
they are willing to pay their good money to
support the magazine in order that the
magazine can print their advertisements.

The more advertisers we have, the more
iticome there is each month, and the pub-
lishers of the Elcctrical Experimenter have
committed themselves to putting back into
the magazine, in enlarging its size, and
improving its articles, and its drawings,
every penny that comes in through the cir-
culation or advertising. You will notice
that with this issue eight more pages of
pure text have been added, making this
number the biggest ever published. This
was madec possible by the big increase in
advertising during the past tew months.
You cxu help the work along and make the
magazine stil! larger and better, if you will
purchase what you need and the things you
require in your work or for your pleasure,
from the advertisers who are helpig you.
Read what they have to say in every issue.
and when you want anything. no matter
what it i1s, look it up in the advertising
columns of the “EE." and send your or-
ders to those firms who are helping give
vou a magazine that you would not want to
do without.

Live concerns that advertise sell better

| goods and at a cheaper price, quality can-

sidered, than unknown firms who persist
in "hiding their light under a bushel.” Next
month I will tell you the real reasons why
the quality of any advertised article has
10 be the very best and show yvou why vou
should patronize your own advertisers for
this one reason, if for no other.

Yot o

Adsrertising Manuger.
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Mesco Telegraph

Practice Set
For Learning Telegraph Codes

The 'ractive Sel cemiprlses a regular iele-
geaph ey, without clecult breaker, o speclat
high pitch hozzer, one vell lled Scal iy
Hattery, and four fvet of green stk cuvered
texible cord.

The key aud buzzer are mounted on
ughly fnisbhed wom! hoase, and three nlckel
platedt bluding posis are aa connecled that the
et may be used for fhve diferent purposcs.

List No» I'rlee
342 Telegraph Practlee Set, with Rat-
tery aml vonl. ... ... 0.u,.0e...93.24

Weighs 4 Ibs, packed.
Price does nol inrlude posiage,

MESC Cambisation Practice Sel lor beateiog the Morre
ond Ceatin:nlsl Visual sad Aadible Codes

“This cutfit is the only reliable Instrument which
will e8hle sindents 1o lecumr preDolent gperators
i he U, 5 Naval Sorslev. TaveUse L0 4 equlpped
with a wzer and mbuiature 1Amp coabling the
user to master buth the thual and sudible slsnals
qulchly.

List No, $2—Practica Sct with Red Seal Bat-" o

4

tery and Cor 3
Weloht 4 1be. Packed. Price doet not Include pestage.

Send for the New Edition of
Our Catalog W28

1t I3 peeke! slze, eomntains 264 pazes. with over
1.000 illustrations., and deseribes In plaln. elear
danguage afl aboutl Bells. Push Buttoas. Batterles,
Telephune and Telegeaoh Material. Eleetrie Toys.
Buruiat snd Fire Alarm Cantrivanees, Electrie Call
Beits. Eieetric Alarm Clocks. Medieal Batterles.
Molor Boat Horns. Electrieally Hested Apparatus,
Battery Coanectors. Switches. Battery Gauges,
Vgl’lrﬁeu Telegrach Instrumenls. 16nitlen Sulplies.
ele.

Send for the Catalog Now

Manhattan Electrical
Supply Co., Inc.
,N_Ew YO0 CHICAGO: ST, LOUIS:

RK:
'ark 1'lace 114 & Wells St 11¢6 Fine St
San Franelseo Ofire: 604 Misslen St.

The Electric Safely razor makes shaving a
pleasure, Blade vlbrating 7,200 times a mioute
cuts the beard smoothiy and without slightest
pull or Irritation—{feels llke a géntle massage.
Can be used with or without elcetric currenl.

AN msers of [be Lek-Tro-Shav spuab weB ol i

A barber eays—'Heve shaved for yesrs and hace
nevet used Any fharing device near Hia equal.’” .
home user séave—*Tho muost Dleasing share l'ce
crer hzd In my Jife. Sheves my Tsce eloser than 1
uzed to shave. but there is no afwer irritation or il
eSucts a8 1 Lcually get from snother razor.
No. | Made for use from Lignt Socket.
No. Z Made tof use lrom Ory Baltery.
Write for fllustrated circular describlng Lek-Tro-
Shar Safety Razor fully.

VIBRATING ELECTRIC RAZOR CO.
Dept. 122. Omaha, Nebr.

PRACTICAL CHEMICAL
EXPERIMENTS

(Contnued from page 3H)

clean cut, ¢ue to the shears. Since new
wool is distinctly clastic, there is a certain
amount of yize tu the fibers when subjected
tu tensive.  tn the case of woul that lis
Leen sconred anst dyed, the clasticity has
sumewhat decreased, the fibers becoming
considerably firmer. 1f aubjected to tension
and rupture, the hreak has the appeirance
of a fraciure, ke a Lone,

Keferring 1o Figs. 9 to 18, inclusive, Fig. 9
shows shoddy made from new, fine, blue
worsted clips. Notice the great varicty of
broken ends of tilers, aud alvo the tendency
uf the filers 1o split or tear lengthwise. The

| fikers showing the sile breaks are evidemly

due to a tearimy action of the shoddy ma
chine.

Fig. 10 is a shaddy made from new. fine,
Llack worsted clips. Here again may be
noticed their peculiar terminal fractures,
where the fiber has been pulled asunder.
One of the fibers has a number of spines
projecting from . These so-called spines
are really the Aber cells, which, no donbr,
were lvosencd by the tension on the nilers
i the machine. Note that both IFigs. 9 and
10 cepre~cnt new wool that has Lbeen simply
mechanically reduced to shoddy, and at no
time carhonized.

Fig. 11 is shoddy madc from carbonized
hrown serge. llere it may be seen what in-
dicates the brittle character of the fiber, de-
void of elasticity. The breaks of the fibers
are seen 10 he quite abrupt.

Fig. 12 1s a shoddy made from brown
serge that has been carbonized and subse-
quently stript. The abrupt character of the
breaks is plainly noticcable, while at the
same time the fibrils comprising the body
of the wool fiker are very distinet.  Their
presence may be attributed to the chemical
action of the stripping.

Fig. 13 shows fibers made from blue serge
that had becn first carbonized, then stript,
and afterwards dyed green. Here again we
notice the tendency to break longitudinally,
and where a terminal break occurs, the
fibrils appear distinctly.

Fig. 14 is shoddy from the same baich
as that shown in Fig. 12, except that it has
been dyved a full red. Here we notice that
one of the fibers has been split longitudinal-
ly, while the other three fiber terminals
show break charaeteristics that indicate the
brittleness of the stock.

Fig. 15 was originally a brown serge that
had been carbonized. then stript, after-
wards dyed a deep orange, and finally gar-
neted. A preat majority of the breaks of
fibers in this sample are extremely abrupl.

' There appears to be no longitudinal rup-

tures. and this seems to indicate little or
no elasticity. Even the fibrils do not show
plainly.

Fig. 16 is a shoddy made from brown
serge that has heen carbonized, stript and
dyed an olive shade. Hcre again we sec
the abrupt fraciures of the fiher and a ten-
dency to longitudinal splitting. The fibrils
arc entirely wanting.

Fiz. 17 is a shoddy made from various
knit goods of diiferent colors that were first
carbonized. theu stript. and afterwards dyved
Llue, producing finished colors of varied
hues. The fibers show a rather curious side
abrasion; a forin of mutilation that ap-
pears to be quite common in this lot of
shoddy.

Fig. 18 is a shoddy made from serges that
were carbonized. stript and dyved a deep ma-
roon. It will he seen that the tendency of
some of the fibers is to split longitudinally.
The terminal shown is characteristic of
a fiber pulled apart lengthwise, when the

| filirils have a tendency 10 scparate, forming

Yan benehit by mentioning the “Elecirical Experimenter” when uriting to adicrtisess.

a brush-hke head.
The various characteristics ahove re-

D k ?  Praclical BO k
FaKe S veusici DOOKS
For Home Study
I’ave the way
for the blg
pos{tions — the
fat pay-envel
opes.  Wrltten
In non - techni-
cal language—
casy (o read—
«asy to uder-
stand. We will
snd any book
postpalid
—keep them
five days—if
not entirely
satisfied return the hooks and your
money will bhe refunded In  full.
Order direct from this page. Use

the coupon.

Electrical Books

Electriec Motor Canttol Systems and
Melhods. Lestherelle. .. ... ...........$1.50
Elecltical Tables and Engineering Data.
Leatherefte . S PR ]
Motion Picture Operation, Lealherette.. [.50
Alternating Cufrent. Leathesette........ 1.50
Wirfng Diagrams and Descriptions,
Leatherelle . ...... B o PR IES 0
Armature and Magnet Winding. Lealher-
[ I ¥ oo T R L)
Medern Elecirfe tlilumination. Leatherette .50
Rtedern Efeettieal Construetion. Leather-

ette N B ol oo T R
Eleclricians’ Operating and Testing
Manual. Leatherette. .. ....... . 5 1.50

Drake's Eleetrical Dictionary. Leatheretts 1.50
Eleetric Motors, D and A, Lealhereite.. 1.50
Electrical Measurements and Meter Test-

ing. Leatherette.. . ... .... ......... 150
Drake's Tefeohone Handbook., Leatherette [ 50
Automobile Books

Automobife Igni.
tion. Leatherette,

P \ . $2.00
AND O NGIN Brookes' Autome-
; = bile Handbook.
) pOU Leatherette . ,$2.00

0 . . Autemobite Start-

" o ing and Lighting.

Leatherette . . $1.5¢

Ford Motor Car,

Truek and Traetor

Attachments. Cloth,

$1.00

Ford Moter Car,

Truek and Tractor

Attachments.

Leatherette .. (.50

Autemobile Cale-

ehism and Repair

Manuel. Leatherette. ... ..........._. .-$1.25

Ges and Oil Engine Handbook. Cloth,.. 1.00
Gas and Qil Engine Handbook. Leather-

ette™ , NN BRI - - P K1)

Modern Language Courses

French Without a
Teacher, Spanish
Without a Teach-

e — er, German With-
out a Teacher.

SPANISH By Professor

Without aTeacher Phillp Schuyler

ALLEN Allen, University

4 of Chicago. An

entlrely new home
series of modern
foreign fanguages,
Simplest, easiest-
t0-master language
method éver de-
vise. Freneh,
Spanlsh or (er-
man. Pockel size.
—_— ) Each .......80125

Mail the Coupon NOW

Order vn our five day money back Blan.
T P P TP PP
FREDERICK J. DRAKE & CO..

1009 Michigan Ave., Chicago. Iil.
Enclosed fAind ($.........). for which plea=e
send me prepald the books checked In thla
adv. {or Ust attached). It 1a agreed thar I
may return same In 3 da¥s If not entlrely
satlsfled, and money will be refunded in full.

Name .. ST BEBOAE 166 conc T ooo0n0
Address S P
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ELECTRICITY!

HERE'S. just the book on
Electricity that you need
to answer your many ques-
tions —to solve your knotty
problems, to teach you new kinks,
to be your memory for tables. rules,
formulas and other Electrical and
Mechanical facts that some people
try to carry in their heads—and fail.

With this ' Little Giant” I.C. S.
Electrical Engineer's Handbook in
your pocket., toolehest, on your
work bench, drawing table ordesk,
an hour or a day need not he lost
“‘digging up” some forgotten rule, some un-
tamiliar fact: you'll just turn to the very com-
plete index and get it “in a jiffy."" Just afew
of the subjects treated are:

Electricity and Mamnetism: Electrical Sym.-
bola; Batteries; Circuits; Magnets: Direct an
Altarnating Currents; Dynamos and Motors;
Belts; Shafting; Eiech'oplaling; Flectrical
Measurements; Meters: Arc and_Incandesceat
Lamps: Mercury Arc Rectifiers; Transformers;
Insulation; Electric Cars; Single and Maltiple-
Unit Control: Transmissioa; Rail Welding:
Tables of irea — Sizes, Capacities. etc.,—
Mathematical Rnles; Formulaa, Symbois; Tables
of Constaats, Equivalents, Roots, Powers, Re-
ciprocals, Areas, Weights and Measures;
Chemistry; Properties of Metals; Principles of
Meehanica; First Aid, ete.

The Electrical Engineer's Handbook ls oae of 22
1. C. S. Handbooks covering 22 Technical, Scienlific and
Commercial subjects. {See titles in conpon below.)}
They have the contents of a faoll-size book condensed
Into” pocket-size ready to go with yon anywhere and
be at your instant command. Snbstantlally bound I
cloth, red edges, goldieaf stamping. printed trom new,
clear, readable type on good qunality book paper and
{llustraied wherever a picture will help.

No Risk Money-Back Offer!

The price of the tamons 1. C. S. Handbooks. of which
more than 2.000.000 have been sold and are to practical
everyday usc, Js 31 per copy. So confident are we
thal yon will find them exactly what you need for
ready reference m your work, that we sland ready 1o
promiplly and cheerfully refund your money 1t for any
reason yuu ate not folly satlsfied with their valne,
Simply send a letler or the coupon below, enclosing $1
for each book wanted. If al anytime within lo0days yon
wish to return the books, your money will he refunded,

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6187 Scranton, Pa.

I——_——-——YC‘R OUT HCAC e — o —

INTERNATIONAL CORRESPONDENGE SCHOOLS
Box 6187,SCRANTON,PA.

I 1 enclose for which send me postpald the
I Handbooks marked X, at §1.09 each. 1 may returo any or
all and get my money back withinten days from receipt:
I Electrica) Engiocer's Advertiser's

Teleph.and Telep,Englnter’s [ Business Ma0o’s
I Mechanic's Bookkeeper's

Steam Eagineer'a Bteno. snd Corfespondent’s
l Westinghouse Alr Bruke Salesman’s
I Civil Engineer's Window Trimmer's
L]

Coal Miner's Corton Textile Worker's

Concrele Engineer's Farmer’s
Buildiog Trades Poultryman's
Plumber's sod Fiwter's Matiner’s
Chemist’s Automobiles

Name

Street

and No._ —

City — _— Sfate

Telegraph Pictures

A complete set of two machines of
this marvelous equipment for osly
$19.50. Insiructise, mystifving and
useful. This pieture of President Wil-
aon was telegraplied by tbese machines.
Will trapamit pictures, maps, draw-
ings and band writing. Picture tela.
tg’;(z;phlm; is tha coming sclence. Write
ay.

). EASHMAN COu Dept. T Ogden, Utab

5. SPECIAL HON;![R-IERSSIID[ RULE

‘Hamilton'’ roved Slide Role in-
stantly adds, subtracts, divides, mulfi-
plies, converts fractions or decimals of
¥ a0 inch or both, Gives sines, co-sines,
Al versed wines, co-versed sines, tangents,
¢o-U t of an-

les, Square root, ¢ubéroot, roots to tha
gm-powcr;, logarithms, circumferences,
ares snddiameters of circles. Mostcom-
g_lelo slide rule of its kind ever mnde
‘his rule is five and four-tenths inchen in
diameter. Instruetions eith each rule,
PLamN UrTuery RULES $1.00 SPFECIAL
D Luxg, white celluioid $2.50 Postpd,
Agents and dealers wanted.
7 Water St., Dept. B,, Boston, blass,

4. C. NAMILTON & CO.,

| dull or muffled.

| guantities must give way today to a more
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ferred to, and illustrated, will serve to |
draw attention to what one must look for
in an examination of cloth that is believed
to contain shoddy. In masses of shoddy
such as are usually taken for microscopic
examination, there will always Dbe found
many short fibers due to mechanical break-
ing of long fibers, but to scparate them 1s
an operation of great delicacy. tho yielding
results of no value.

THE “BURNING” TEST

Vegetable fibers may be readily distin-
guished from animal fibers by burning.
Anima! fibers, such as Wool and Silk
give off the smell of burnt horn. They
do not fire like vegetable fibers, but cease
to burn when removed from the flame,
and the burnt portion curls up, forming a
hard cinder at the end of the thread.
Vegetable fibers, on the other hand, give
off a slight smell of burnt wood when
ignited. They burn away very rapidly
with a flash, leaving no hard cinder, but
a white or gray ash only. The above
tests broadly distinguish vegetable from
animal fibers, but further chemical exam-
ination is necessary to distinguish mix-
tures of any of them when woven into
cloth, (See Fig. 19.)

Referring again to Figs. 1 (Cotton) and
4 (Linen) we can readily distinguish the
difference by means of the microscope as

shown. If the fabric is without starch, oil
makes linen translucent and cotton
opaque. The finish must be washed out of

highly finished materials before this test
can be used.

A test to distinguish between linen and
cotton, which only an expert, or at least a
person having quite some experience, can
perform. consists of what is known as the
“tcaring” test. The linen weaves in general
are more dithcult to tear than cotton. The
torn ends of the linen threads appear un-
even in length and the individual hbers are
twisted in every direction. The sound of
tearing linen is shrill, and that of cotton

An easy way to distinguish between the
highly-sized and calendered Cottan Damask
and true Linen Damask is to boil a sample,
After being dried and ironed, if it is cotton
it swill have o dell and somewchat  fuzzy
appearance, while the luster and swmootiness
f real liven weilt not be affected by this
treatment. AMercerized Cotton Damask
keeps more luster than untreated cotton,
but less than linen.

Since the price of pure, new wool is rel-
atively high, it is the practise of mannfac-
turers to mix other materials with it, the
most common of which s “Shoddy.” Such
goods have many uses, being a full-bodied,
but flimsy fabric, it is made chiefly iunto
cheap clotl, table covers, etc. Manufactur-
ers state that the best grade of worsted
shoddy—that having long fibers—is superior
to a low grade, short staple, new or virgin
wool: also that it is impossible to get the
texture and finish required for some of the
best grade goods without the use of some
slioddy. Owing to the fact that shoddy is
made from wool fibers, as stated under the
heading “Shoddy,” it is very difficult to de-
termine its presence by chemical means.
owing to the fact that it will respond to the
same tests as applied for wool. The micro-
scope is the most accurate means available
for determining the presence of shoddy in
woolen cloth. It is true that the rough feel
and cheap appearance of the fabric gives
some idea of the presence of a large per-
centage af shoddy. but the famous “feeling
test” for cotton or shoddy in moderate

scientific analysis, as herein given.

Shoddy is not alone as an adulterant of
woolens. Cotton is emploved quite exten-
sively. It is a simple matter to detect the
presence of cotton, as wool is dissolved in
alkalies and not affected by ocids while on
the other hand cotton is dissolved by ocids
and not affected by alkalies. Fig. 20 shows

May,

WANTED

Immediately

IRELESS operators are in

demand owing to the expan-
sion of our Merchant Marine
Pay has increased to $110 per
month plus all expenses.

HE Y. M. C. A. Radio Schools
give thorough practical courses

1919

with individual instruction. Qur
graduates fill responsible posi-
tions.

HIS is your opportunity.

Classes now forming. Excel-
lent dormitory facilities. Complete
laboratory equipment. Write to-
day for illustrated hooklet.

Y. M. C. A.

NEW YORK CITY

Manhattan Branch:

154 East S6tu St.
Tel. Lenox (051

Brooklyn Branch:

Marcy Ave. Near B'way
Tel. W msburg 3800

_CHEMICALS-

o L 7o- THE EXPERIMENTER

OXN'T PAY FANCY PRICES lor
Jchemicals.  Buy highest quality for low-
est pnce. Our unique system of standardization

guaranices your ar all ames che most for your

Send money. Send today lorinteresting free booklet

=41 | descnoing the moncy-saving, valuc-gnang, N-S

free | P1ao and listing hundreds of chemicals, ¢hem-
Camlogue | 1cal glass ware, and apparatus.

THISd &ELIABLE MAIL ORDER HOUSE
norld fa W wareles telegmoh Appamn and cwpen-
rentery ropphes, hes beee urged by Rt of 18 e to
tey deyeriment. In anewer we offer whar we
belive 1o be the most complete smurs ur €1px imenal chemeery
1 the L Buy wheie you are alwds? a8ured of Siesaard
Osaiiry, Su.dnj Quaatity, Siandard Pacheg, Stradard Price.
THE NEWMAN-STERN CO.
Cepmriwens E E CLEVELANG O,

WIRELESS e viseme:

Materials, Magnet
wires, motors, experimenters’ needs, novelties
listed in our Catalogue C-3. Assure yourself
of prompt service and right prices by buying
from this world famed, reliable, experi-
menters’ Supply House.

The Newman-Stern Co., Clevetand, O.

“The Livest Catalog in America”

Qur big, new electrical cyclopedia
No. 20 is weiting for you. Dosi-
tively the most complete Wire-
less and electrical calalog in
print today. 180 Eig Pages,

500 [lustrations, 300 in-

steumenis and appara-
s, ete, Big "'Trealise
on Wlreless Teleg-

raphy.”" 20 FREE Course
coupons for our in 31'3_?!1‘;‘:
1[}6&-!:»!3:33 Csyﬂgsinpe-
Wireless dia No. 20

measures TX5%”.
Weight 15 |b. Bean-
tiful stiff covers.
Send & Cents in stamps or
cotn for which we will send
our latest Crclopedia Caialor
No, 20 as described,

ELECTRO IMPORTING COMPANY
231 Fulton St., New York City

Send To-day for the~

“Electrical Worker's Friend”
An electrical book of 66 motar $3.5_0

drawings with coniplete inmstruc-
valuable book,

tions for rewinding and reconnect-
ing A.C. mgtors. Special at
Or write for full particulars of this

SMITH & SMITH
1524 LOWRIE ST,, N.S., PITTSBURGH, PA.

You benefit by mentioning the “Electrical Evperimenter” when writing to aduvertisers,
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110-V. TRANSFORMERS || Goi ittt comtme s wivison'af L 1 S T E N
Canstic Potash or Canstic Sodu inta which ’

8 Volt Secondary is mumersed o sample of the wonl to be
tested. A precyntat mdicates the relative

:l;'l?l"'”("‘f:":l'l' amwount of catton and  ather  solstauces
R v ni present.  Likesise when eotton 1s nnmersed
ordluary meler i an acid, the precipitat will ~how the rela- i

tve amount of adnlieramts.  See Fig, 7.
sl .00 g

It is easy to determine heavily-weighted
silk material by burning a small wimple

Onl $1 00 Raiggei P'ure silk burns rapidly, smells ke wonl,
y . Ni 10 glees 8 and produces a small ot of brutle,
Ll R R S sccondimy e T HTRRY (e At curled-up ash.  Material which is hicavily-
N et pyiar et aiaraitvel Ruaiace | | weighted will have an ashowhich s il

. NATIONAL TRANSFORMER CO., and which often holls the shape of the
Dept. 13, 3124 No. California Ave., Chicago sample.  Cotton is fregunently mixt  with

silk. Tt is easy 10 deteet cotton in silk
by the micrascope, as the fibers of silk

ARNOLD NAVY MODEL are round and smooth, while the cotion
LOOSE COUPLER fibers are riblom-like and fuzzy., See Fig.

8. Cheap hut heavy silk< are usnally loaded
with lead in granvlar form. A chemeal
test for Icad will readily reveal its presence.

QUESTIONS AND ANSWERS

Ques. No. 5. Edward J. Wakh, Lexing- ES__A CERTIFICATED

ton, Ky., wants to know how he can remove

This courler dld resl work and “made good™  Ask ! . A .
e Tl “ln Redin Serviee™ Onler yuor [nsteumant lodin stains from light clorhing,
KO for futire dellvery,  laler there 1s ol tu In . :
& roth, result: delay, A asmsll depedit will lusuee Ans. You fail to state whether the ma-

ellrery . . | .
- Wl you wan terial from which yvou desire 1o remove the

J. F. ARNOLD stains is starched or unstarched.  This is THIS 1S YOUR
2082 Lexington Ave., near 12Sth St., N. Y. an importamt factor. Stains which are pres-
Established 1910 ent in umstarched material produce a brown CHANCE OF A LIFE TIME
e F = . or yellow stain. \Whereas on starched ma- I am Chief Enginecr of the great

Chicago Engincering Works. I am in close
ofiicial touch with the electrical world. 1
know hnw badly we need trained eleetri-
cians who can take charge of important
work as experts. Right now there is such
a nced for executive cleetricians that T am
making a special cffort to help meet the
demand. [ am publishing this special an-
nouncement 10 secure a certain number of

Mot Toys But Real Apparatus

the szm= a8 used by oll operating companies.

Ykl BEd betier send us Yaur order [nunedlately

i0 Imamige prompt delivery, as this cegulpment
will rot last long al these prices

110 Valt Hand Generators....3 bars, each §3.00

4 bars, each 4.00

S or 6 bars, each 5.00

Telephone transmitters with arms, each.., 7%

fHond riegers complete with beils, each,.,. .54

e receivers, cach, Fie s s T3 s ;
E:-I;:I.ih-‘::rs V2 t0 2 M.F., each._....... 58 ambitious men whom [ will personally
:;;I:Luhnrl e lssiench Ty S l'{?: train by mail for the wonderful oppor-

o T R e i i e
=““.“_B l“mb ,B“h i - 3; tunities that are open.
gal eamplete wa ylm elep one .
Stighily used dry cells, per dozen.._ .., .. 125 1 WILL MAKE YOU
Mlease send money-arder nr cash with your order

a Trained Electrician

T don't care bow yvoung or old you are,
just as long as you can read and write and
have a spark of ambition. I dont care
where you live or what you do. I don't
care if you don't know a blessed thing
about electricity, Just give me a little of
your sparc time for a short period and T'll
show you the quick way to success in
electricity. You can qualify to earn $36
to $100 a week with opportunities for
greater carnings.

I Train You by Mail!

ELECTRICAL SPECIALTY COMPANY
Bipl + E; 48-50 So, Front St.. Columbus, Chio
IBepe E. 128 So. 11eh’Se, Philadelphia, Pas®
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tation Be Ready
!’
\

-

Will Your
?

'ﬂ

?
ALL AMATEURS WILL CELE-
BERATE OPENING NIGHT.
OVERHAUL YOUR STATION
NOW. DON'T DELAY.
WRITE FOR DESCRIIFFTIVE BUL

Fig. 21. Removing lodin Stains from Light

EEFLL o, Rt st | or ouner Colored cintns S Roalithon st || Vour spare time wil do. No interter-
rhcostats. knobs, levers, switches, con- ‘ With a Glass Rod or Sponge. and  Should ence with your regular duties. 1 under-
Bl G Be Immedliately Washed Out as Soon as stand just what you must know and I

Audiotron Sales Co. the todin Stain Is Removed. ha\cbde\ Mld a[\\ondcrful way of instruct-

1940 Leavenworth St. San Francisco ! e e pasitively guarantee your

’ satisfaction.

terials, the presence nf starch causes the
stain to become deep blue or black. Fr e Wonderful

| For wnstarched stains. sponging with e Electrical
MAR KO Ammonia, or alechol. the latier being fre- Outfqit
uently used on naterials which water )
STORAGE BATTERIES ?\O‘.m)mm" See Fig. 21. Absolutcly free. Not a penny cost to
ARE GCOD—TRY ONE d Starch, such as prepared for laundrey pus- | you now or later. To those who act at
5 = onee I will give a wonderful sct of Elee-
Paul M. Marko &_ Co., Inc. poses may be used for washahle matcerials, tocal Equipﬁncm with my compliments
1402"élzklA'|§“t'° Ave, Immerse the stained parts in the starch and Write me at once. I have only a limited
tooklyn, : -
|I):t;l| It ﬁr:stl lurnflhl_nc :;nd A(hcn disappears. number of scts to be given frec. Drop
” eO‘.ISI; n:::;_\ 1 usced 11 the same manner as me a pOSt C\'.Il'd or lettcr
y areh. .
. . Y itl h 1
WIRELESS TELEGRAPHY For starched materials, the stains may be | Write! bl lenr i ?J,g;‘:},‘.,?
HR}{E‘";*:":::“T“SMI::Hn{;ﬁhfwln:"*",‘;'l';;}s:f immersed in a dilute solution of Sodinm Write me today for full particulars. Drop
RADIO_ INSUECTORS recelvo $1.200 1 83,900 pet thiosulfate  (known_ photographically as me 2 post card. . Write Now.
ik s(:“::o}";:n'lrflggnlx::;d":r?]d"igu‘.’-’;; e e “Hypo™) and then rinsed thoroly. Sodium CHIEF ENGINEER COOKE,
Amtrlcl- (Tultion smail a0 J,-.r;‘:-lemm-»ﬁr“‘:}: sulfite (not sulfate) may be used in the Chicago Engineering Works,
{ntan a1 ‘Teasanabie faies while tak “J.ﬁ"’c"’&'&‘{ same manner as the thiosulfate. Another Dept. 525
2. ] -
""'ﬁf'“v.‘f“nf‘ ".e.“WuShEl:ovlof.En % . m“hf)d 15 to soak_ the stauts 1n .d'h“e am- 441 Cass Street, Chicago, lllinois
monia (sp. gr. 0.95) umntil they disappear.

You benefit by mentioning the “Electvical Expevimenter™ when writing to adertisers.
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Super-Sensitive Microphone ‘=g
- This instrument 15 offered
at ap extremiely luw price.
1t is excellent for building your
own amplifier. Can also be used 1n
many experiments where a senst-
tive micropbone is required.

Detecta grag_l}_,t $15

instrument

1 s
of marvelous sensitivity can
oe used for detecting secret
conversations, Outht consists
of Sepsitive Transmitter, 25-

detecting

ft. Black Cord. Receiver,
Headhand, Case and Battery.

Send for One Today and
Canrinee Yourself.

Delc?quph $15

THE $15 MICROPHO
DEAF-PHONE
) 3 Super-sepsilive instru-
ment which has been devel-
oped to meet the demands
for a practical and efficient
hearing device at an extreme-
ly low price. It is equa] to
apy $35 instrument wade and
superiur L moat of them. The outfit conslals of One
Super-Sensitive Transmitter with cord connector; Ong
Supsr-Benaltlve Ear Piece wlth smail black eord: Ona

Black Slngle Haadband: Black Case and Two Bat-
teries. WRITE TODAY FOR FREE BOOKLET

G. BOISSONNAULT CO.
26 CORTLANDT STREET NEW YORK

Makers of Super-Sensitive Microphone Apparatus
A

Experimenters — Manufacturers!

BASES — INSULATION

| PR AR

composition
hase suitable for detector, fixed con-
denser, etc. The hottom has a cavity
3”7 x 1%” x %", Over all dimensions
41" x 27 x %”. Two holes for bind-
ing posts and two for fastening down
to table. Post paid..............30¢c

—An excellent Base
for detectors,.
Has binding post holes and holes for
mounting detector parts. Black com-
position 3147x2"x1”. Post paid, 32¢c
Manufacturers Send for Discounts in
Quantity.
Bakelite panels, abent
9x19x Y, Black XX.......
19 x 19 x 14 Black XX.. .
9 x 19 x 3’16 Black XX..
19 x 19 x 3716 Black XX.,

A. H. CORWIN & CO.
5 Kirk Place Newark, N. J.

... .54.00

TELEGRAPHY
AND RADIO

DAY ANDEVENING CLASSES

SEND FOR PROSPECTUS

IN SUBJECT INTERESTED
EASTERN RADIO INSTITUTE

899-8 Boyiston St. Boston. Mass.

‘A”RELES S BUY
oOwW
BOOK f,‘;fj’e and

PRACTICAL WIRELESS TELEGRAPHY Save a
By E. E. Bucher

and THE WIRELESS AGE for one yesr, Dollar

$2.75. Regulor price, $3.75.

WIRELESS PRESS. INC., 33 ELM BT.. NEW YORK.

AMATEURS ATTENTION!

With our No. 5A receiving set, conslsiing of double
slide. tuner. galena detector. fixed condenser. switch
and binding jwsts for aerial, fround and receivers
mounted on beautifully finished quartered oak base.
ahore stations and ships at gea comne in with surpris-
tng clearness. Price $4.50, Recelvers 75¢ up. Send
25¢ for set of 3 rubber knobs 1 dia. suitable for loose-
coupler switch knobs, detector Landles. ete. $c in
stamls brings copy of code.

McMAHON & BT, JOHN.

56 West Ave,, S0. Norwalk. Conn,

Printing Cheap

Cards,circulars, |a! book.paper. Press$6.
Larger $20 Job press 855 up.8ave money. Print
for others, blf profit. All 8asy, tules sent.
Writa factory for press eatalog.TYPE.cards.
PUPer.THE PRESS CO. D47 Moridon, Conn.
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ELECTRICAL EXPERIMENTER

HOW THE FRENCH LOCATED
SUBMARINES.

(Continued from page 9)

major problems, if not indeed the pre-
domninant otie, to be met with in working
out a more selective and accurate form of
submarine listening device was that, what-
ever its form, it should be susceptible of
operating aund functioning on any vessel
while it was under full headway, and fur-
ther, that the indications given by the in-
strument of the direction of such sounds
should be sufficiently accurate to permit the
commander of the vessel on which it was
installed to set a straight course for the
indicated spot wlhere the submarine lay in
wait for its prey.

record where submarines were surprised in
this way during the war and sent to the
hottom, sometimes by armed merchantinen
or converted yachts, and again by fast de-
strovers or submarines, The English in
particular seemn to have obtained very grati-
fving results in fighting the U-Boats with
their own submarines.

Lieut. Walser designed his apparatus
after first carefully studying a well known,
yet heretofore overlocked, principle of phy-
sics, viz : that sound. identical to light, upon
passing thru onc medium into another, is
refracted. The orthodox theory concerning
the complex light beam or ray from a
given object states that they comprise a
number of component waves, which may be
considered as parallel when their source is
sitvated a sufficient distance, and which
parallelism is upset only when an obstruc-
tion is placed in their path, when they are
thus caused to enter a new medium having
a density of a different value from that in
which tliey were propagated. Lieut. \Valser
had the forethought to perceive that sound
waves must follow the same theory. To
prove his theory, he interposed in the path
of sound waves a device which woul
spond to various vibrations, and which
formed what we iight term an aceustic
lens. As has been found in explaining the
theory of light transmission, a similar ef-
fect takes place in sound transmission thru
the air or water and other mediums, and
the result of thus interposing such an acou-
stic lens or vibrating member causes the
individual waves composing the complex
wave propagated from a given source to
come to a focus. This has the two-fold
effect of intensifying the individual waves
and also of isolating them precisely from

other sounds emanating from the sources |

foreign to the one being localized. Natur-
ally, the different sources of sound will
create a corresponding number of foci, of
which the geometric focus can be ascer-
tained by mathematical computation. In a
similar manner from the position of the
sound focus which corresponds to any in-
dividual source of sound, the definite direc-
tion of that source can be readily estimated.

The accompanying illustrations show the
“Walser submarine detector” gear as in-
stalled on French vesscls, and the detail
view shows how the sound detecting lenses,
which are fitted into large steel bulges or
“blisters”, secured to the hull of the vessel,
are connected to two trumpets, which may
be traversed in a circle above them, so as to
accurately localize the various sounds heard
from different vibrating diaframs compris-
g the lenses., One trumpet picks up and
localizes the sonnds from the port lens, and
the other the sounds picked up and in-
tensified by the starboard lens. The spheri-
cal segments supporting the multiplicity of
lenses is indicated by A4 in the detail figure.
This scgment is provided with a circular
series of openings, B, each of which con-
tains a sensitive vibrating diafram. C. The
pgeuneral effect of this arrangement is to
focus all of the sounds picked up, the focal
peints all lying on a circle, I. As afore-
mentioned, the vessel fitted with this appa-
ratus has two of these lenses. one 10 port

Contrary to general |
opinion, many authentic instances are on |
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Just to Get Acquainted
we will mail you 4 issues of

THE
PHOTO-PLAY
WORLD

The one by which all others

are governed for $1.00

The Photo-Play World contains

only the best pictures—Stories

and Articles. Has a Staff of
America’s Foremost \Vriters.

Subscribe Now
| 35c a Copy $3.50a Year

THE PHOTO-PLAY WORLD

Bulletin Bldg. Dept. E. E. Philadelphia, Pa.

e

Yankee Wireless 50¢

The only dependabte wiceless set 3y 3 krw price. Ui is noy 2 Wy and wyth Nitte
_practice van can 1end and reccive ¢lear messages anywhere 81 QUIck as 2 Assh

THE YANKEE

8 lor two complese atasions=with Morse code and insuruce
sions lor operating.  We will alsa inclode our picture code
attachment, which will enahle the Speraiar 19 Tend and re
reve pictures and photographs by wrelesa  The complewe H

Yankee Wireless 361 can b obtuned only trom us |G
All charges pald for 50¢ meney order, [
A & B MFG. CO.. 1168 Peocta 8i.. Ohicage. ML o
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A e —
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CLEARTONE PHONOGRAPIIS
$1.00 to $200.00 Retall
Needles 150 per thousand in lots of 500.000
Motors $1.345 10 $14.95 cach. Tons Arms and
Reproducers £1.30 to $5.25 per set.  Main
Springs 20c to 90c each. Iecords, Needles,
Sapphure Points and Paris at Teasonabls

prices.
Write for our §4 page catalogue, 1lic ouly one
of i1s kind in_America, illustrating 33 difTer-
ent styles of Talking Machines and over 500
dlfrerent Puonographic Parts.

LUCKY 13 PHONOGRAPH COMPANY
Exbort Pept. 468 E. 12th 5t., N. ¥,, U.S.A.

IC MONEY SAVINGS FOR YOU

Usedand reboilt motorere loe. single and twics,
$26t03% "'OP U--s b-'e -el':;'-, :;00: t:;-
. AH machi tedd

Get up-to-date In HOLSE WIR-
™ol Save TIME, MONEY,
1aROR Bnd MATERIAL by uning
our 98 GENWVINE BLUE FRINT
RAWINGS, containing uli the
15Leat disgrams and connections Xoawn i Douse wiling—every diagram
snd connectof up-to-the-minute as used by fizst elass eleetrieians
for wiring LIGETS, ANNUNClaTURS, FIRE
ALABMS and ELECTRIC Ga3 LIGUTING. Theee drawings are bound in the
form of & flexibie book I95lZ| for convéntence [n using on the job.
Send for them, snd il they don't make you more éfficient 88 8 witeman
snd smve rou many times their cont a8 & tontraetor, Teturn them snd
money will be refunded—¥you csn’t afford 1o ba without tbem. ONE
DOLLAR Postpaid. Send for eireuiars on other sets of drewinge.

PATENT SPECIALTY COMPANY
P. 0. Bex No. 583 San Francisca, Cal.

Combination A. C. and D. C.

Eight Inch DESK FAN

detachable plug and 8§ ft._ of cord.
Wil operate on A.C, or D.C. eurrent,
100 to 135 volts, 30 1o 60 cycles:
weight 10 1bs.: black enamel finish:
helelit 1% . A real fan—not a
foy. Prlea $6.50. Agents wanted.

‘THE TEWNO CO.

150 Ghambers St.. Naw York 2

MATHEMATICS MADE

Tha Arcascope—the Comblnatinn Triangle

with a Brain—will muliply. divide, figure
percentage and proportion. solve all problems
in (rifonometry and géometry. draw symmetri-
cal Ogures, plot arcs, etc. Superior 1o any slide
Alsp includes a
TR LE, PROTRACTOR and
THREE RULES Columbis University.
West I'olnt, I'. § Acronautic Schools. etc. Oniy 835
cenls Postpald. Order 1oday before you forget.

" Electrician

15, BURGLAR ALARMS.

Dept. S. L. ). LEISHMAN CO., Qgden, Utsh
GET ON THE A G E
VAUDEVILLE

(aw I tell you how. Fasclnating profession for
either sex. Blg salaries. Experlence un-
necessary. Splendid engagements always
walting. Opportunity for travel. Thea-
trlcal agents and authorltles endorse my
R methods. Thirly years' expellence a3

* manager and performer, lllustrated
R - book “All Abhout Vaudeville” sent FREE.
Frederick La Defle. Sta. 49, Jackson, Mich.

You benefit by mentioning the “Elcctrical Experimenter” when uriting to odscrtisers.
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_TabaccoHabit
= .
2 fi-z BANISHED r
Ul & 28 toT2 ours
e NS
when you beyin takins Tobaceo Redeemer.” §

Don't try toguit 1he wwbaceo habit vn- -(\

aided, It'anlosing fight againstheavy odds
and mcana n serlous shock to tho nervous
systemn. Let tho tobacco hebit quit YOU.
it witl quit ynu, if you wilt juet take l
tions for two or threo doys, it is a most
marvelously quick and thoroughty reliablio
remedy for tho tobacco habit

-
Not a Substitute ||

Tobacco Redeemer contains no hahit-
forming drugaof anyhind. [tisin noacnso
the treatmentyou havoebeotutely nodesire
to uso tobacco aguin ur to continue the use
of the remedy. 1t makes not A particlo of
diffcrence how long you havo been using
tobacco, how much you use orin what form
you ure it=whother you smoke cigars,
use anuff, Tobacco Rodcemer will poaitive.
ly banish every trace of desire in from 48
to 72hours, This we absolutely guaredtec
In every case or moncy refunded,

Write today forour free bookletshowing
thedeadly eifect of tobaceo Upon the humaa
Hodeemerwiltquickly freeyouof thehabut.

Mewell Pharmacal Company.
Dept. 521 St. Louis, Mo.
I I T N T N '
FOR
Headaches
-
Neuralgias
-
Colds and La Grippe
Women's Aches and Ills
Rheumatic and Sciatic Pains
Ask Your Druggist for A"K Tablets

No eraving fortobaeco [n any form
Tobecco Redeemer, according to direc-
a subetituto for tobacco. After finiahing
cigarettes, pipe, chew plug or fino cut or
s¥slem and posilive proof that Tobacco

Pa' n
(If be cannot supply you, wrile us)

Small Size Dozen Size

10c W 25¢

See Monogram A( on the Genuine

The Astikamoia Remedy Company, St Losis, Mo.

Write for Free Samples

LEARN HOW TSEBREATHE-RITE FOR
A

LTH *'§norenomore*®
{? Avoid dangetous mouth
‘& W| "0

breathl e wil-h cnurts
Mouth

Worn

fthout
ll:\r;:l‘.'h"‘ BREATHE :nna’l.n:h
:-::-::-! | RITE Made of
and sre ln Fmloriad hy T
“‘:":I‘"" I'hyslelans Tramm pa s,
Al Best Supply Houses or sent direct for.........e.t $2.60
Hooklet rree

BREATHE-RITE CO., Dept.2, Ann Arbor, Mich.

PHOTO CRAFT

THE NEW PHOTOGRAPHIC JOURNAL
Devoled to the Art of Dicture Taking and
Nature Work with the Camera.

Four Competitions with Valuahle Cash Prizes
Leading 10 a Fifth.

Send 10c for three months' triol subscription,

Photo Craft Magazine, Ann Arhor, Mich.

ELECTRICAL EXPERIMENTER

and one to starboard of the keel, Just over
these two lenses. there is Lailt a specially
sohd somd-proot room or calan, m which
the operator of the submarine detector is
lovated.  The arrangement of the appa-
Fatus s sucl that the operator o sitin
the center of the cabm with the hstening
helmet on lis Lead, and Ly means of two
car trnmypets. £2, in the dinzram, any sonnds
passimg thru the denses can be quickly
picked up and localized for direction.  One
trumpet takes care of the sounds from the
port lens and the other the starboard lens.

By means of the larce rotating drum.
which appears just to the right of the op-
erator, the edpe of said drum beng cah-
Lrated, so that as thie handle of the drum
s tured the trimpets over the tenses are
rotated about the respeetive focal eircles
of iy soands receiverd, The control drnm,
whiclh is manipulated by the operator, re-
volves the trumpets, §2, which are pivoted
on a fork, £, thru the movement, {1 J
represents  the counterweight, which by
means of cord, A, maintains the trumpet in
such a position that its axis is always
pointed toward the center of the spherical
lenses.  The function of the connterweight,
L., is te maintain the balance of the movable
arm on which the trumpet 15 supported,
while the weights, M. M. causc this arm
to oscillate about the pivats, N, N, in such
a way that the rolling of the vessel is
coumterbalanced, thus tending to keep the
mouth of the trumpet in the same hori-
zontal plane at alt times.  The complete
apparatus is carricd by the metal fraine
marked O.

With the apparatus in use, the operator
hears the sound with the greatest intensity
and sharpniess when the trumpet axis is in
tine with tlie focus of that particular sonnd.
He can also hear a certain sound when the
trumpet is anywhere in the vieinity of the
focal point. The operator proceeds in any
event to explore the varions foei by manip-
wlating the central control drum, which re-
volves the trumpets around the foeal cir-
cles. This centralized controt drum having
been calibrated beforehand, it bhecomes a
simple matter for the observer to accurately
locate the direction of a certain sound,
or more strictly speaking.—its origin, as
soon as he has manipulated the trumpet to
the proper focal setting, so as to hear the
reccived sonnd with-the greatest intensity
and clarity. By a quick calculation bhased
upon the value of the minimum intensity of
the sound received, the range of the sub-
marine can be approximately calculated. It
is then a comparatively simple matter to
steer a straight course for this spot, and if
the ohject of the scarch turns out to he a
submarine, then the destrover witlt pass over
it and discharge depth homnbs upon it.

Of course the wiseacre will say, it is all
very well to locate a suhmarine and then
steering a course ~o nwdicated for the ohjeet
of dropping several carloads of “ash cans”
(depth bombhs. in navy vernacular) upan it
but what about the movements of the U-
Boat, whicli may have paddied off a mile
or so from the spot so dear to the heart of
the naval officer. This problem would seem
to he solved by the fact that contrary to
the usual apparatus utilized for such pnr-
puses heretofore, the operator may, keep
right on taking the soundings of the sub-
marine, while the vessel is under full head-
way and moving toward 1t. The sensa-
tions experienced by the submarine detec-
tion officer located in his steel-bound cubby-
hole down near the keel of the on-rushing
vessel, as the sonnd of the submarine’s eu-
mines and propellers pound  touder and
louder in s ear trumpets, probably ean
be better imagined than described, for the
submarinc commander may have a “card
up his sleeve” and be just about scrappy
and clever enough to lay for the on-coming
destrover or war vessel and discharge a
torpedo at it or open up with a broadside
fromm some mfty ‘seven inchers.”
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‘ASK YOUR BOSS

“‘Docs it_i'n\: to
Tram!”

Put it up to the man who
employs you. Don’t hesitate, He'll
respect and appreciate your interest.
He knows the value of training—and
will gladly tell you how much more
you would be worth to him as a
trained worker. If youre in doubt
ASK THE BOSS. Ask him anyway.

A Bigger Job The position
in Your Factory you’d like
most in your factory is not beyond
your reach. You can get that position
any time you will fit yourseif for it.
Aim as high as you like and you will
find that American School training
will enable you to gualify for the job
you want. KNOWING HOW doubles and

trebles your eamin er. If you don't
think so~ASK THE BOSS.

Why Not Try This
Guaranteed Training

@ The American School training
is so thorough, complete and up-to-
the-minute that it absolutely guaran-

I tees satisfaction or your money back.
(W In other words, you can take ten full
examinations in the Course you select,
Then, if you feel you are not Drogressing—
that the instruction will not enable you to
advance—you simply notify us and your
money will be refunded in full. The success
of our thousands of students warrants tbis
confidence in our ability to fit you for a bet-
ter paid and more congenial position.

TRAINING Decides Your Pay

Make sure of this: the
men who get mofre money in
your factory than you do know
more. Your position and pay
at all times, and in any job, is
roverned Slfﬂf‘y by what you
can DO. And hat depends en
what you KNOW, DMake some
of your spare time bnn? Sl
CESS to you. Study in idle
moments with GUA! TEED TRAINING,
Make your start TODAY for a better job by
checking and mailing the coupon. ree
Bulletin and full details will be promptly
raailed you without any obligation.

"AMERICAN SCHOOL

OF CORRESPONDENCE
Dept.G.7445 CHICAGO.U.S. A.

THAINDRE TTE KEY

Explain how I can qualifg
for the position checked.

..ligh School Gradosto  ..lawyer
....Electrical Enginecr .. Business Mansger
Elec. Light & Power Sopt, ... Certified Publie Aecoontao?
1lydroelectric Engincer  ..Accountant and Aoditor
_Telephone Engineer «.Bookkoeper
.. -Telegraph Engineer ...-Stenozrapber
... Wircless Operator +wFire Insurance Expert
Archilect w-Sanitary Engincer
.Buitding Contractor ... Masler Plomber
Civil Engincer ... lfeating and Vent. Engiveer
~Structural Endineer ..oAvlomobilo Engincer
~Mechanical Engineer ....Automebil¢ Repalrman
. Rhap Superintendent ....Airplenc Mechanic
Steam Endinecr ... General Edorstion Courra
_...Draftemso ecd Designer ... Commoa School Branches

Neme ... -

BAAIEIR. curenrrinrs coenetieceininie seee e

e e —— 5 ot A

Yeou beneit by mentioning the “Electrical Eaoperimenter™ when seriting te adicriisers.
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BaRCAINS
tn Small Moters
and Generniore
Write lor Calalogue

K., 110volls, A.C.
60 cycle, single
phase, 1750 R.P.M.

ir Compressors
Small Lathes, | p1.i| 23.00 cush or
te. Money Order. We

willsend € O.D, subject

to lull examiaation.

MONEY BACK GUARANTEE

MoloRS

We have 1060 NEW WASHING MACHINE MOTORS. These
are of standard mannfacture and earry the regular factory gnarantee.
Shipped in original boxes. Complete as cut.

Bought from Bankruptcy Stock

Suitable for operating Coffee Grinders, Cream Seperators, Bottle Washers,

MANUFACTURERS DISTAIAUTER

GHAS. H. JOHNSTON - West End - Pittshurgh, Pa.

$18-50

EACH

Soetinl Quantity Prices  Regular Value §34

Wireless Course in 20
Lessons

By S. Gernsback. A, Lescarboura and
H. W, Secor. E

A course that ftells yon everythiug
yon ean possibly want te know about
“Wireless'' atarting off in leszon No,
1 by explaining the Principles of
Electricity. The second and third
lessons are devoted to magnetism.
moters, fenerators and wiring. Al
then, by simple. casy stawes. this
wonderful  Course takes you luto
“Wirelesg’". The mysterles of ““Wire
less” are unfolded to you hy the
use of such stnbler lmigtage so 3kill-
fnily used that of necessity voir nst
understand every word The saliject
is nol trcated snperficially, however.
for there is a whale lewson devoted
to the Theory and Mathewa'ics of
this epoc nxrkiug subject. To lend
charin _to the Course, the last lesson
{No. 20) is devoted to a listory of
Wireless and the men who develobed
it.

Slze ol baok 1s 7 x 10%_ 1in.. }60
papges, 350 Illustratfons, 30 tables.

Flexlbla cloth cever....per copy $ 50
Stiff cloth cover. .per copy 1.00

Postpald

THE EXPERIMENTER PUBL. CO. Book Dept. 233 Fulton St, New York

\

| Experimental

of the iost cumlete a ’
prehensive treatises of this special
subject ever publish The buok
is written By the same auythars as
the fawous °'Wlireless Course in
20 Lessons ",

Every phase of experimental elec-
trici ¥ is_ treated coniprehensively
in plain English. 1* i< 2 hook not
only for the beginner but for every
experlmenter and student of Elee-
tricity. New Experiments are de-
serlbed and explained and neacly
every application of Electricily in
modern  lite is giten in simple
languasge.

| Tha baok rontalns 172 nages and
| more than 100 fliustratlons.
Flexible cloth cover. = par cody $.50
Stif cloth cover..... per coPy 1.00
|

Postpald

|
Elec-
tricity Course in 20
Lessons
By S, Garasbackand H. W, Secor. E.E.
A Course of the theory and prac-
tice of Electricity for the EXperi-
menters. This is undoubtedly one
and com-

EACH ONE
A BIG
SUCCESS!

No. 1. How to Make Wire-
less Sending Apparatus

No. 2, How to Make Wire-
less Receiving Apparatus
By 20 Radlo Experts.

Two Remarkabte Books

Book No, 1@ contains 100 pages.
size 7 x 5 in. and 88 ilustrations.
paper bound.
Book Ne. 2 contalns 100 pages,
size T x § in, and 90 ilustrations.
raper beund.

These two hooks hare been written
and published entirely for ths wire-
less chthuslast who wants to make
his own radio apparata. ‘They
contain more information ot how
10 make it than any other books
we know of, Only strictly medern
radioc apparata are described In
these books and the illustrations
and descrintions are 80 clear and
simple that no troubls will bs ex-
perieuced in making the instru-
ments.
Bnok Mo, 1—How to make Wliraless
Sending Apparatns . .......... 25¢
Book No. 2—How to maka Wirsless
Recelving Aoparatus. .. ...26¢
Postpald

May, 1919

THE THOUGHT
RECORDER
_(Co:z!inucd from page 12)

ent upon wave notion, it should not be sur-
prising therefore that thoughts or active
thinking should give rise to wave motion
as well.

This theory is greatly strengthened by the
fact that it has been proven bevond doubt
that active thinking necessitates au expendi-
ture of energy. If you sit perfectly quiet
in a chair without expending any wvisible
muscular energy. and if vou concentrate
very hard upon a certain problem, it is not
infrequent that perspiration appears on
your forehead from the simple effort of
thinking. Of course, this 1s rather a com-
plex phenomeunon, as the perspiration is not
produced directly, but rather indirectly by
the nerve centers working upon the human
organs, principally the heart. Nevertheless,
we know that thinking proper calls for an
expenditure of energy in the brain itself.
That this energy is considerable can also be
shown experimentally.

It thercfore cannot come as a surprise
that the act of thinkiug should give rise to
a direct wave motion, sending out from the
brain certain waves in an analogous man-
ner, to the spoken word which produces
sound waves of a certain wave length.
It is quite probable, however, that thought
waves are simply another forin of ether
waves, the same as radio waves or light
waves. Just as light rays traverse thru a
thick glass pane without suffcring any ap-
preciable loss, just so will thought waves
probably pass readily thru the human skull.
1f once we admit this theory it follows that
it should be possible to detect such waves,
and the only thing we nced to know about
themn are the wave length and other impor-
tant characteristics. We may take it for
granted that the human brain, sensitive as
it is, probably is not at all sensitive to these
waves, and that by suitable apparatus it
shoutd Dbecome possible to detect such
waves.

Just what apparatus are necessary to de-
tect thought waves, or the effects therefrom,
the writer does not venture to predict, but
there is no doubt that the apparatus will be
eventually found. Very little is known
about the emission of the thought waves,
and as a matter of fact the entire mechan-
ism which produces thoughts is practically
an unknown gquantity, but every effect can
be translated and recorded if once we
understand its fundamentals.

Thus, fifty vears ago the recording of the
voice would) have appeared just as fantastic
as the recording of thought appears today.
People then rightly said. how could it be
possible to hold the spoken word; it goes
into the air and vanishes instantly. But
once acoustics were better understood, it
became a simple matter for the inven.or of
the phonograph to record the voice. Sini-
larly, the day will come when thoughts wili
be recorded in an analogous manner. All
that is necessary. as stated above, is suitable
apparatus, and this should be easy to find.

The writer, in suggesting the audion as a
thought-wave detector, does not do so be-
cause he thinks that it is suitable in all re-
spects, or even feasible. His main idea is
to set the stone rolling, and get other people
to think about the problem, when sooner or
later something surely will emerge. The
writer has suggested the audion because it
is known as one of the most sensitive elec-
trical detecting apparatus for wave motion
which we have today. If thoughts gmive rise
to electrical waves. then by winding a few
turns of wire on a headband and slipping it
over the head, it should be possible to de-
tect the presence of thought waves in Ehe
audion. On the other hand. too. the audion
is enormously sensitive to capacity effects,

Yan benefit by wentioning the “Electrical Experimenter” wwhen writing to advertisers,
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as is well known., Thus, for instance, an
oscillating audion is so seasitive that when
the human hawl js approached to it at a
distance of cven 1wo feet, the prescnce of
the hand will be heard plainly i the icle
phone receiver.  1f this is the case, the dis-
turbance m the nund should
tainly make its presence felt in the audion,
for thinking Lemg firt of a chemieal na-
ture, the act certainly nmst give rise to
capacity effects. But let us sissume that ac-
live thinking does not give rise to wiaves,
clectrical or otherwise, then the mere chiem-
ical action (and resulting eapacity cifects)
rhould produce a didturling mttluence upon
the audion, These variations, if ever sa
light, conld then Le amplificd by the use of
an audion or other ampliticr, and the resul-
tant cffect be sent into an Finthoven string
galvanometer.  The small mirror attached to
the string of the galvanometer will send its
luminotts penctl awpon a light-sensitive paper
tape which moves at a certain rate of specd in
front of the mirror. The result will be a wavy
line traced upon the paper tape in the well-
known manner. The paper tape traveling
onn will pass thru its fixing tank. and from
there will emerge from the ontside of the
machine after it has pa3t thru a small dry-
ing chamber heated by elecuical coils.

From this, it will be uuderstood that a
man sitting in frout of his Thought Re-
corder will he able to actually sec on a tape
his recarded thoughts, thc same as the 1ele-
grapher working on a trans-Atlantic cable
watches his jape aud its wavy line produced
by the Syphon recorder. emerging from the
latter. Of course, it will be necesary for
evervonc to learn the “thought alphabet”

Cruaie cr

just as the stenographer today must learn |

the various characters. or as the child is
taught how to read and write, and as the
cable operator must learn how to rcad the
Syphon recorder “alphabet.” All this, how-
ever, is simple, and is only an educational
featurc once the apparatus has been in-
venied.

The objection naturalty comes to the mind
immediately that even if we have a ma-
chiae 1o record the thoughts, all we will get
on the tape will be a jumble of confused
1houghts, and we might get a lo1 of things
on the tape that were not meant for record-
ing or registering at all. Such criticism, of
course, is beyond conroversy for the simple
reason that when you write a letter by hand

or on the typewriter, you have also at first |

a lot of confuscd thoughts, but you do
not record such thoughts even by hand or
by machine. [t often happens after you
have written down certain thoughts that
you must change them. Thec same is true
of the thought recorder, of course.

Here the man who is doing the recording
has a push button in his hand, shown at A
in our illustration; if he does not press the
button nothing is recorded. Once he wishes
to record his thonghts in an orderly manner.
he pushes the button and the tape begins
moving simultaneously—he will begin think-
ing in an orderly and slow manner the sub-
ject he wishes to record.  He will think just
as hard and just the same as if he were to
pen down his thoughts by hand. The ma-
chine will then do the rest. If he thinks the
wrong thoughts, natwnrally the wrong
thoughts will be recorded. exactly the samnc
as i he had written them by band. There
is no difference. In our illustration, our

artist has endcavored to show what will |

happen in the future business othce when
the thought recorder comes into universal
use. The business man of tomorrow will
dictate his correspondence on the thouglht
recorder, while his stenographer, who is
perfectly familiar with his “thought writ-
ing,” will type out the correspondence from
the tape, which is kept moving by electric
motors, in front of her eyes, A foot pedal
stops or starts the motor. and there is also
a reversing attachment so the tape will run
backwards should she wish 1o re-read a cer-
tain portion of the tape.
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4. "Make All This Your Own Office —
i/ (Come True- Your Own Hours

-

Become a
Doctor of

Chiropractic

Advanced SCience ol Spinal Adjastment

Herc is your opportunity to prepare yourself to enter the profession of
Chiropractic—the modern science of relieving ills and ailments through spinal
adjustment. No matter where you live or what you are now doing, you can
enter this uncrowded profession—a profession of good incomes. Some of our
graduates rcport they are making $3,000 to $5,000 and more a year. We teach

you by mail or in class.
22 Complete Charts

F RE in Drugless Healing

As an extra inducement to quickly secure new students we will give you,
absolutely free, our 72-page book and 8 Anatomical Charts, beautifully litho-
graphed n lifelike colors, that regularly sell for $16,

also complete set of colored Nerve, Pain Area, Con- | Our Lessons Teach Yoo
cussion and otherCharts that regularly sell for $16.60. | howtomakeSpinal Adjust-
Don’t miss this liberal offer. Get these frec charts | ments for speedy relief of
by all means. See how you may qualify as a Doctor | Heedache Neuralgia
of Chiropractic and what splendid opportunities this | [mrrers” oo
rofession offers you for gaining an independence. | Epilepsy Fevers
ever before has the demand beensogreat forDoctors | Rleurisr aamie
of Chiropractic. To meet this demand, we musthave | Rhoeeravion  Paroenis:
more students immediately. Write toéay. Asthma Ete., Ete.

Learn At Home To Be a

CHIROPRACTOR ithi
Nospeeial talent or advanced education pecessary, 1f you heva (0 u D on Tu d ay

common school education, the woy is open to you. Thie institu-
FREE CHARTS

tion traine you cither by mail orin elass. Learn in your own
home in youreparé moments to be a Doctor of Chiropractic. It
offers you a profession of dignity and prestige. Let us prove
bow YOU can make a good income. Makas no difference
where you live of what you do now, you shouid be able to
qualify rapidly for this great work. AMERICAN UNIVERSITY,

, Manierre Blde.. Dept. 487 Chicazo
Gentlemen:—Without cost or oblidition. send
, me by mail. yoge new illosiruted, T2-pago book
and yuur Free Charts Offer,

Mail Free Coupon at Once

Noobligation 1o yoo whatever, Put your name and ad.
dress on the (ree coupon or letter or posteand and get tho

story of Chiropractic. You will be amnzed. fascinated by I
the facts gathered together i our frec book. Be sore to
wrTito ot once if you want (he free charts. Mail the INEEEE 1o vi5.0/0 0 0 0 s 0 o Wostewarame @4 o o  asalil 3 o1 smurell
free evopon or » postal todey. Fight NOWI
AMERICAN UNIVERSITY AGHITSS coauirnmneieinrneceisiestesasenntains snassone

Maonierre Bldg.

Dept. 487 Chicago Y, )

What 15 You % Nation's Capital

¢ lde matter ol 1 5S¢ in stamps or coin wll brig

Washington. the home of the Pathinder, ls thel 23 weeks catrial The Tah0oder s an Mustraied weekly, putbaned of
m"‘odl ‘. ol‘;’hlc.l wuﬂd‘ﬂ ‘:ml The PhMﬁndn'l‘ the Natica's ceater, jor the Natica:a paper that priats all the acws ol the
P e 2 riesit oo efec Nt world and teflsthe truth sod only the truth: oowlaits 26 th Year. Thia pa-
SR o d‘;";gm o}’ nblic amours~ | Der 5118 the bill wihout cmtyiog the Dursc: it €osts but 1 4 year, 11yon
“,P"ﬂ M" "’""" g g4 ‘:!l-l o waot10 keep posted o0 what Is golag onlathe world, stthe leastexpeose
fLSurin Le.] LR Ll dm i 8 of ime Or moneY. this 18 Your meana. Jlyou waot 4 paperia your homo
which 1% siecere. 7elianle, eotertasniug, wholesome. the Pawnfoder is T b ould Bppreciaic @ paper which puts everything
clearly, lairly, briefAv—Nere ftis. Scod i8¢ to ahowthat you mightlkc such s paper. 30d we willsend the Pathfinder da probanon 1.8
weeks, The 15¢ doet aut tepaypon but we are glad tolavestla pew Iricads, The Pathfinder, Box 876, Washington,D.C.

—_——————

F ™

- At last a resl low
ng Distance Phones $1 i
¢ : scieoritically mede
in the Alrams Laborstories. 1tis oot atoy and has all the {eatures of the high priced telepbones
Yoa ¢an heve a corking good time with it For instance, if you want to call your Itiend simply lift
the phone off the hook and it will sutomatically signal and connect you with the next statiop, *htn
you ean talk with your Iriend over the phone as long 23 you like qu will bave your own private
telephone and ealling system with no oﬁmloru to bather you or linten to yoor converastion. ‘Km can
casily sct op these long distanec telephones frrom {our hooae to the housc of your [riend whereverh
may be locsted, acrota the streat. naxt door or_nrxt block, or further, and you can talk sa kng a2 yoo want. Therw
i» po EXPenss in operating thear lelephonee. ¥ afe 90 aclenBficeily constructed Lhat no batterier are reqoired
The phones -gpg'ly thelr owo current by mesnsef a paten cuhile, hl- ¢able {» guaranteed for Wfﬂm wilthout
ranewing, Each oqt of telephones are '
Uone for Installing and
paid for $1.00. Satisf

packed o e box 3 P . wires complete Instrae-
ot ey, The Alrams Co, gty Peoria & 13th St., Chicage
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“this Rema

AR

OFFER No. }

Wireless Course
The most comprehensive Wireless Course
ever printed. Contains 160 pages, 350 il-
4 " = lustrations, Size of book 634"x10". Very
EXPERIM S fine flexible cloth cover.
EL > "YENT, L V= FREE with a year's subscription.
n.E TRICITY = Add 5c for postags

s

Nittn

OFFER No. 2
Experimental
Electricity Course
This masterpiece contains 160
pages, 400 illustrations. Size
of book 57x9”. Printed on ex-
tra thin paper, so book can be
slipped into pocket. Hand-

some flexible cloth cover.
FREE with a year'ssubscription. Add 5c postage

E OFFER No, 3

How to Malke Wireless
Sending Apparatus
By 20 Radic Experts

How to Make Wireless
Receiving Apbaratus
By 20 Radio Constructors
These books are by
far the most successful
wireless books on the
market. Size of each
book 5“x7”, well bound on
good book paper. Covers
in two colors, We really
cannot praise these books
too highly. . Each boock
contains |00 pages and
from 88 to 90 illustra-
tions. BOTH books:
FREE with a year’'s sub-
scription. Add 5c for pastage

This is a very limited offer. It may be withdrawn at any time, due to the tremendous cost of
paper, which IS JUST DOUBLE WHAT IT WAS ONE YEAR AGO. We have only a limited
sl{p_ply of these fine books on hand; after they are gone we cannot reprint the books until con-
ditions become normal again. Now is your chance.

The pu?)lishers of this journal have earned an enviable reputation of giving more than 100
cents’ worth for each dollar spent with them. Profit by this liberal opportunity NOW;
it may never be made again.

% %@ HERE’

¢
N Subfcribe.to the ELECTRICAL EXPERIMENTER for one year, at the regular subscrip-
tion price of $2.00 per year (Canada, foreign and N. Y. C. $2.50) and we will send
you either books shown in one of the above offers. If you subscribe for twe years,

two offers will be given, etc.

If you are a subscriber at present take advantage of this wonderful opportunity
anyway. If you do, we will extend your present subscription.

This Offer Limited. Act Now.

5-19

Gentlemen: ), ~
Please ;nter "
my subsciip- %

tion to the D
ELECTRICAL 4

EXPERIMENTER (),
for the term of .... .
year, .for which | en- )'» N

%’lgzcw?l?r::ghsef\;i. me ‘at \ V\‘ E x P E R I M E N T E R P U B - C O L]
once PR oG ook 223 FULTON STREET NEW YORK CITY
v T G R

Address. . e o o ‘‘‘‘‘‘‘‘‘ ( ’LE" N e “.».' ':—
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The True Wireless !
I!’j‘ Nikolu Trshy
(Continued from puge 03)

greatly from the intensity of the received
impulses becanse the electric nivian hetween
the mountains is raised, as 1 have explamed
in connection with my lightnmg proector
m the ExvriveNTterR of Febiruary.

1
|

Rece ~re

Tronsmfer

Fig. 17. lliustrating Influence of Obstacle In
the Path of Transnilssion as Evidence Agalnst
the Hertz.-wave Theory.

Again in Fig. 19 1wo transmitting ¢ir-
cuits, one grounded direetly aud the other
thru an air gap, are shown, Tt is a coms

mon observation that the former is far
"

Fig. 18. Showing Etfect of Two Hlils as
Further Precof Against 1the HertZ-wave
Theory.

more effective. which could not be the case
in a transmission with Hertz radiations.
Tn like manner if two grounded circuits are

/) Tronsmter
oo grounded
From grouﬂd w:/gaufk
by spark gap e

19. the Actions of Two

Comparing
Forms of Transmitter as Bearing Out the
Fatlacy of the Hertz-wave Theory.

Flg.

observed from day to day the effect is .
found to increase greatly with the dawp-
ness of the ground, and for the 5ame reason

=

Transmiller with small
rerminal capacily

Tronsmeitter mitt lor

rermnal capacdy

Fig. 20,
by Two Transmitters. One of Great and the
Other of Small Energy.

Disproving the Hertz-wave Theory

ELECTRICAL EXPERIMENTER

also the transmissionn thru sei-water s
more chiicient.

An illuminating experiment is indicated
in Fig. 20 in which two grounded traus-
ttters are shown, vne with a large aml the
other with a small ternunal capacuy.  Sup-
pose that the latter be 1710 of the former
but thit it is charged to 10 times the po-
tential and tet the fregquency of the two
circuits and therefore the currents in both
antennas he exactly the same.  ‘Fhe circuit
with the smaller capacity wall then have 10
times the enerpy of the other but the ctlects
on the receiver will be in o wise propore
tionate,

The same conclusions will be reached by
transmitting  and  recviving  circuits  with
wires huried underground. In cuach case
the actions carciully nvestigated will he
found to Le due to earth currents, Numer-
ans other proofs might be ¢ted which can
he vasily senfied. So for example vscillo-
tions of Ivwe freguency are ever so mudh
wmore cffective in the transmission which 1s
inconsistent with the previhng idea. My
observations in 1900 and the receut tran.-
wmissions of signals to very great distances
are anather cmphatic disproval.

The Hertz wave theory of wircless trans-
mission may be kept up for a while, hut 1
do not hesitate to say that in a short tune
it will be rccognizcuf as une of the most
remackable and inexplicable aberrations of
the scientific mind which has ever been re-
corded in history.

. TO ALL RADIO
AMATEURS

I b e TS

H

We have received many thonsands
of communications fremn ralio ama-
teurs for the past few months asking
us about the status of their radio sta-
tions, and when they will be allowed
to operate them again.

(L

Tnasmuch as there has been no offi-
eial information as to the reopening
of amateur stations, during the armis
tice, we ean only say that in all likeli-
hood. amateurs will not be allewed to
operate until actual peace has been
signed. In his executive order of
& April the 6th, 1917, President Wilson
elosed all radio stations in the United
States by an aet approved in the Radio
Law of August 13, 1912,

Such a measure, according to law,
is only for the duration of the war,
there Dbeing at present no legislation
whicl prevents any station, amatenr or
otherwise, from operating ufter peace
has actually heen declared. Therefnre,
the niinute neéwspapers announce that
peace between the United States ani
the Central Powers has been rigned,
all amateur stations automatically re-
vert to their former stafus, and ama-
_ teurs nced not wait for permission to
_ operate their stations, ance peace has
" Lieen deelared.

EDITOR.

WRINKLES, RECIPES & FORMULAS.
(Continued from page 42)

If carbon dioxid i1s to be generated, fill
tube A with marble chips and tube B with
dilute hydrochloric acid.

It is evident that the parts of the genera-
tor can be easily cleaned and new chemicals
put in. The completed apparatus is shown

in Fig. 3.
Contributed by S, WEISINGER, JR.
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Strengthen Y our
EYES!

Preserve Your Most Precious
Possession

Your sight is your most preclous gift.
Weak eyesight means weak power of ob-
servation, cye strain, eye dizease, and un-
tald tnconvenience. Take o chances with
your eyes—yuu cannot get along withont
them  Make them strouger every day in-
stead of weaker. Let us send you Bernarr
Macfadden's wonderfui new Course in
“Strengthening  the lyes,” Send no
money—just mmall coupon.

Glasses Do Not Remove the Cause
of Eye Trouble

In.tead. the exyer cume to depend on thim mare esery slay
Glasses arm e3 e crutchiea! They almtily bolster up the eYew—
1hey o not strenathen thein | hae been definitely prosen
1hist practieslly all lefects of Lhe ejea can he cured milhout
wlaeges  Mimt prople Now wearing glasses can be {reed Irom
the Mneoay-ulenec. and +#xirtine of coostant breakages, by
steendthenftig and enrreeting thesr slrlen throueh the simple.
yel efective eye educational eaezelsen Teesmmended by Mr
Macfadden.

Eye Defects Remored

This remarkable new (‘oufte teaches yob how to uie your
eyed wliliout sirain at afl distances—bow o e witheut
glasses—thow 1o remedy crusy eyes Or squint €3¢e  bow Lo
restore the nomnal sIklil—how to restore petfect control 1o
eye nerres md muscles,

Beneficial Results at Once

No drugs. mediclnes or operations. The Course Includes 2
almple, yel thoroughly sclentific syitem 0f cye educationd]
exercizes which strengthen The eses exactiy as the musties of
the body can be stzenwihicne] thronzh bedy caercluwes, [
sults are Immediate, sud lmprvement continues dally  ©ne
womsn writles 1 notice 3 Kreat impmiiement In my e3éec
since learning 16 use Hlicd *1ghi ' Another utee as)a, "“Your
Eye Btrenkiliening Course ° Hne. My eles are already tm
Proving.*t NI another wentes, “"Wornds cannot expfess my
wreat gratitude for thesc excellent Looks ** {(Names on Tv-

“*' " Send No Money

1.4 us send you this new Course “*Strencthening the Eyes™
on five days" aPproval. There e twenty-elght simple litita
tesions whieh will show you the way le sizvnsthen sl pre
sene your alght—the gift of the goda! Try the cxerelee.
then return the tourse If not ssiisfied snd you will ane  /
nothing 1. however. ynu feel that the Coulie wlll  p
help dour edes wonderfully, send vnly $5 00

Mail Coupon! “

1f you value Sour ¢yes, If you seaf glacses
and wanl to get rid of them, 10 your eyes

are wesk or stralned. or I you want te Physical
insure feredoto feom eye Leoubles. matl  # Culture Pub.
:oupon now and rl'mfnhu'te l}gh New /7 Co
mirse “Strenfthening the Eyes,”’ 2
Serel o monyy —hot mall coup<n 4 Dept 5605

7 119 W. 40th 51
7/ New York City
Ve Gentlenmen &

Kend me y our Course

new. as 1hie OTer mey never
appear avsln

Physical Culture P

Publishing 7/ “Sirengtheulng “l he
7 Eyes’ wlhich 1 wilt re-

Company V4 turli In 5 days or sead

Dept. $60S Ve you §5 in paymunt for the

119 West 7 course,

40th Street / Name .-

N.Y.C. o~ Address .. oo

WANTED — Railway Mail Clerks

Age 18 to 35
$1100 to 52000 Year

Common Educa-
tion Sufficient

Franklin Inatitute
Dept. E101
Rochester, N. Y.

Sure pay. Oé Sirs: Send me, without charge,
Lif b, {1) sample Nailway Mail Clerk

ife job. é Fxaminstion questivia; 12)

Pull unnec- O schalule showing places of all 17,
88 O 8 Government coming examinstions:
REY: K {31 st of other gotetatnent Joix now

i open, and (4) free book describing (hem.

" AONCEas .
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7E have in the past held muny extraordinary sales, but we believe } We have bought a large block of these goods and have a large quantily

/ tha i pesenl e e il 55 the il falues e8| o very it on band. Dmedite siupment can be made, on 1l o the
o y S roods in practically any quantily within reason. hiporent within
telephone apmrratus. Every plece we are otterlug is equipment that for fwenty-fornr hours will be made if you use the coupon at the bottom of

one reason of another was diseontinned by the telephione companies. i g _
If you wanted to buy amy of the pivces which we offer herewith, from this page. This coupon saves you several days and your order will then

the manutacturers. the price would at least be len times what we are be considered a J'tf§|l order. We L:u:lranteef every plece to be as repre-
asking for it, You can readity ascertafn this for yourself by looking sented. and we will refund the money if goods are not exactly as
over our wonderful pirices. J claimed by us.
NO. | TELEPHONE RELAY. 1500 ohms—has two NO, 5 REPEATING GOIL (Traasformer). This is  telephone work, and von will even flnd it sensitive
silver-contact sorimgs and is very sewsitive.  Can be a standard small repeating coil and is used by all enongh for short distance wiretess work.
nsed wherever a sensitive relay is needed. 1t ls ad- telephone comipanfes. 1t lLas 4 different windings and No. A‘i_ Bell Teleplione Receiver—alup- $0 80
justeble and ean be used for a variety of LUTpOses. ciglit cohtacts, Entirely enclosed fn iron. The re-  ping weight, 3 lbs. Prie................... .
No. I Relay—shipping weight, 2 Ibs, $1 50 sistance Deing respectively 72 and 120 ohms, and 90 NO. B STANDARD TELEPHONE RECEIVER with
Prive... 4. .- T G s PR * and 100 ohms. Dlagran is furnished. Can be Used  Mata) Head. 4Uhis receiver is made by Stromber

%, tor wireless, for boostlng simals, etc, Carlson Cuo.. with gcnuine hard rubber hahde and
NO. 2 STANDARD TELEPHONE Induction Coll. No. § Repeating Coil—shipping weight. ) §()  ear cap. A very rood fool-proof as well as seusitive
Primaty 1 ohni, se::xtinc}a&\' 55 ohn‘l1 ]! wd  wher- 2 lhs. Price  ......s- ﬁm:i“.fr llltsln caunolphe put outhol (_;rd';rlitirou {l"y.
ever you peed & g0 nduction co 43 hrimary e p . sed {Or the same purpose as Nu. elephons He-
and secondary end iron wire gore: flbre heads. NO. 6 V2 M.F. CONDENSER, This is 2 standard  cjyer,

3 telephione condenser and has Y mierotarads —
shilpping “J;:ﬂ';m-‘;o'{b:‘“l{-ﬂaci QleeeRloe $0.50  ucnser comes in neat metal casing. This cundensen ,,,f;,?,’mcs ‘\i}:}:;’”g“m'f”e ',',";‘," If?ce“" $0.75
i o - ia used in conhectlon with spark colls to absorb the . . ettt e
vibrator sbark. lInvaluable for test buzzers tv absorh No. 9 IMPEDANCE COIL (Close Cors Trans.
NO. 3 STANDARD RESISTANCE wouhd with spark and muke the sound of buzzer more steady, s former). This is & very fine litlle transformer and is
German silver wire—4,500 chms, can he used as a also used by every experimenier in connection with ugseqd oxtensively in conoection with telephone work.
chuke or Dlain resistance, and has many other uses wireless where & Axed capacity is needed. Stveral of It is in really an A.C. wansformer for which you
that teadily suxgest Ihemselves 19 the experinenter. these condensers shemld be in every eXperimenter's would pay $5.480 if you had it made to order. The
No, 3 standard Resistance as  de- $0 40 labaratory pAmary has 0.15 obms. secondary 2000 obms. It
seribed—shipmng welght, 4 oz, Price.........9V¢ 0. § Concdenser. % M.F.—shipping 0.50 can be used for a vatiely of furposes that will sug-
WERNE, T Jb. PTHCE.an e enne e ancasnsen o $ . Rest themselves 10 every experimenter, Can bo used
NO. 4 HORSESHOE MAGNET. slze 3% inclies ' surcessfully 1o beost wireless sigfals. Also in con-
wide x 5 fuches hlghn,  Will 1ift about I Ib.  C(uaiity NO. ? DOUBLE POLE BELL TELEPHONE RE- nectioh With audiohs. etc. An A-I instrument. Size
sucle as used ob mRgnetos, which meafls the bhest CEIVER—hard rubber caiing with 4 fi. cord and 3 x 3 Inelies. .
No, Hurseshos Magnet — shipping $0 3 ips. Standard 75 ohnis—very powerful magnets, Thils No. 9 Imjedance Coil—shipping weight, $0 65
weight, 2 1bs, PrICe....ecvveernencennnas . receiver can be wsed in connection with any ordinary 2 tbs. Price........... o+ xS P P e o .

NO. 10 MICROPHONE AND BRACKET, An A-1 NG, 12 POLARIZED RINGER with Bells. Tha polarized and has & powerful magnet. It works on
sensitiva microphone of the carbon frain ivpe. 1las  resistance of the two Coils is 1250 ohms each. The  @6.6 eycles aneg any magnheto will operats it If run at
hard enbber, mouthpiece and enamel steel bracket, the argiattre i3 perfectly adjnstable. Bell will work on a certaln sneed. A very finely built instrument. Re-
instruinent being 10 Inches long Thiz micrubhoie. in any magneto. We also furnish blue prlut with ringer slstance of cach coil belng 200 ohms. Can be cone
ccnuection with our No. 7 or 8 Receiver and No. 16 showing how ¢ Frat class polorized relay can be made verted fnto a polarized relay by substitutlng a very

Rinker 1i0X. will constitute & complete telephone out- by anyone nslpg only a few pleces of metal and fine leaf spring finslde the heavy one furnished. A
fit. good to speak 50 miles or more. at 2 remarkably serews. 2 most interesting Instrument with which to experiment.
low ‘price. ~No. 12 Polarized Ringer with Bells— $1 50 No. {4 Ilarmonle Ringer — shipping $l 60
INo. ml?lltrrnll;lmner and Bracket—ship- $1 00 shipping weight, 2 1bs. Price...... ¥ o e o weight, 4 lbs, Irice. ... .. .. ........... D
BingRECigt R oRIla St GBI N: - EEEEbe v : i NOG. 15 RINGER withou. Bells—630 ohms. This
NO. 11 REPEATING cOIL (Tmnstormens. &, N% 13 SOPARIED RINCRR Jth Tl T [ wiso o & polarized einger and has “an sdjustatle
standard repeating coil wsed  far teleplionie work. is not sdjmstahle and that the resistance is lesa armmature. The adjusttuent is done by means of the
The cofl windings are encased in an iron fube 24 First class in all respects. Biue Drint futtilshed with top screw, A beautiful Jittle {nstrument. With this
lnches in digmeter. Thera are eight terminals for w40 are polarized reiny same as with No. 12 instrument. too, wa furnish a blue print showing how
the four windings to connect to and the instrument is Solenolds on this Finger are wortll more than the a polarized relay can be built.  You should have
invaluable in connection with radio werk tg boust up price we ask for the entire ringer, abd do mot forget ~ Several of {hese beautliul lule iastruments.  They

signals. eudion work., etc. Many interes.ing uses will corf : are worth their welght in gold; the powerful magnet
II,S' hl%l.;dtnlfumrs thls coil. Resistances are: 100, 120, L -\’33‘_“'{;”p';:‘:?::dlhg:'n::‘ss“.\hiﬁhll,:]]s_ $1 00 zlone being worth more than the price we ask for
5, o shipping welght. 2 Jbs, Price........... . ”“,‘\.o"“““‘ instrument.

No. 11 ltepeatlng Coil—shippin, ight. — i 2
o 1), epeating Coil =shimping weleh.  §2 .00 NO 15 HARMONIC RINGER. This ringer is also  Pra oo 1 nicr—diping weight, 2 Ibs.  §$0).80

£ 1lhs )l'rlct. :
No. 55 5-bar magneto, 110
Volt A. C. Generator

No. 16 Western Electric Ringer Box

complete  with

This i{s one of the most powerful magnetos ever 2500 ohmw DG-
bmilt, wlhen manufacturers could afford to put lorized  ringer
rood stw into them: eQuipt with transmisslon. arize zer.
make and Lreak, ete, Transmission wheels are bells in front
all brass, crank handle furnished This magneto. of cabinet.
as well as the utlier ones Jisted below, will light The magncto
a 110-volt lamp merely by turning the crank furnished is of
handls slowly. \While this magnato gives aller- the two-bar
nating current only, it can be rewound so it will tspe, brass

Hght un a number of four. six and 10-volt lamps.

all dedending upon the thickness of tha wire you s

wind on the armature. As we furnish these mag- sion to drive
netosz. thev will give & powerful alternnting cur- it, and erank
rent and y¥ou will not be able to stand the current on the outside
when grasplng hoid of the terminals. This makes of 1the cabinet.
an ideal shocking macbine. All our generators The cabinet i3
can be transformed inte a direct current Mmachinc of polished

. by equivping it with a lhome-made commuiator. oak. piano fin-
Maechines are A-1 in all respects and every €Xperimehter ehouhl have one of them in his shop. ish and if you
Many other expPeriments which can be perfarmed with this machine will readiy sugqest themiselves

10 &ny experimenter. The magnets furnished with these generators are very powerful. each one Benmnt o

being sble to lift one ponhd easily i . No. 10 micro-
NO. 55 5-BAR MAGNETO CENERATOR as described—shipping weight. 25 Ibs. $4 00 phone and

Price 053580000 60000 000600, 50600 ol et ol DO —— cocMloocccoos A bracket In front of the cabinet and use our No. 7 or 8 ra-
N!i'l. l33 3-1?AR GENERATOR. same as descTibed abose cxcept ibat It has only 3 bars. éndol(; cciver. and then use 2 switch 1o break the current you hasva

aomewhal smaller. 2 flrst=class telephone outfit at a ridiculous)y low price. This
No. 33 3-har Generator—shipping welght, 10 1bs. Price............co.... aalls $ - riuger box is ons of ihe greatest bargaias that bas ever been
NO. 44 4.BAR GENERATOR, same as No. 55 except that i1 has 4 bars. and {s somewhal Tut out. Even if you do not need it for telephoni¢ work. you

smalhz: $1 4-har Generator—<hipping welght, 15 1bs. Price................. s < b oo . should hare it as ths instruments themselves are worth inuch
NO. 66 6-BAR GENERATOR. same as No. 55 extept that it hes one jore macnet and the more money than we ask for the entirs outfit.

;;r:::g}-ln is somewhal larger and more powerful. This is the bigZest type made and is extfemely No. 16 Western Eleciric Ringer Box—ship. $4.50
No. AR fi-har Generator--shinping weight 30 1he_ Price. B & ping weight. 15 lbs. Prlce....... e

“The Livest Catalog In America’ n
Qur big. new electrical cvclopedia No, 20 is waiting B
for you. FPositively the most complete Wireless and elec- 5
trica! cefalog in print today. §fh Big )*ages. 400 illustra- A
1ions, 300 instrumenta and apoparatps. ete. Rig “Treatlsa <
on Wircless Telegraphy,”” 20 FREE coniona for our 160- :

R U SH

Cut out and
attach to your

L . 3 & 8 B 0 0 0 R _B_N N F |
ELECTRC IMPORTING COMPANY
231 Fulton St., New Yerk City

T enclose herewith 6 cents in stamps or coip, 1o
cover nostage. for which please send mo your Jatest
Cyclopedia Catalog No. 20 as described.

rags FREE WWireless Conrse in 20 lessoms. FREE Cyclo-
pedla No. 20 measures 7x53". Welght % ib  Beantiful
stisT cavers.

----1

rder. It will
ELECTRO IMPORTING C0., “Néwowi™ o v vicin ey IS
AAAAAAAAAAL AAAAAANAANVAY Tt STATE. ..o ocvaaeiieeaanes ‘eeiiinonE.E. 5-18

You benefit by mentioning the " Electrical Experimenter” when writing to aduértisers
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My Inventions

(Continued from page 65)

hke that govermng the conversion of me-
chanical cuergy. We may drop a weight
from a certamn height vertscally down or

1

cngineers of a defect involved in the Iraus-
formation Ly the new method, namely. the
loss in the spark gap. Subsequent investi-
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| Mechanycal Analog of Teslo Oscillalion Transtormer (et

This revolotionsry ImProvemen! was eah|bited and explained by Tesla for the first time In his tecluro before the American
InstHule of Electrient Enpineers May 20, 189i. tt has mnde possible 10 penerate sutomatlically damped or undamped
uscllinlions of any deslred Irequency and. what s eaually imoortant, of perfeclly constant perlod. 1t has been instru.
mental In many grest achievemenls and ity use has become unlversal. Tho undeflying princlole may bo briefly stated as
follewa: A seurce of electricity I3 made fo charge a condenser and when the difference of Potential at the terminals ol
tho latler has reached & Predetermined valve. en sir.gap ls bridped. permitting the accumutated energy 1o be discharged
through a clreult under resonant condillons. this reaulling In a long serles of Isochronous Impulses, These are elther
direclly used o converted to any deslred volumo or Erusuro by means ol 3 second ¢ircuit Inductively linked with the first
and tuned 1o the same. The above dlagram I3 taken from Tesin's lecturs before the Frankiln Tnslitute end Nellonat
Electric Light Association In 1893 snd shows more slaborate arrangements of circuits. now quite famillar, for the con.
versien ol erdinefy direct or alternating currents Into hiph frequency osclilatioas by this general method. In the
mechanieal spparatus (llusirated, an sttempt I3 made to convey an Iden of the olactrical operations as elosely a3 practl.
ciable. The recipracating snd centrifugal pumps, respectlvely. refrasent an eiternating and s direct current gemersfor,
The water takes the place of the electric fluld. The cylinder with Ity etastically restralned piston rebresenis 1he
condenser. Tho Inertia of tho moving parts corresponds to the sell-inducllion ol the electirle circult and the wide sorts
around the cylinder. 1hrough which the fuld can escape. Porform the fumction of 1he :lr-nr. The oparation o this
apparatus wili mow be readlly understood, Supposs first that the water Is admitted to the cyllnder from the ecentrilugat
sump, this correapoading to tho sction ol a continuous current penerator. As the fluld Is forced Into tho cylinder. the
piston maver udbward uatll the Perts aro Uncovered. when = great quantity ol the fluld rushes out. suddenly reducing the
presaurs 30 1hat the forcs of 1ha compreased soring esserts Itzell and senda the plston down. closing the perts. whereupon
these oBerdtions areé rePenled (R &3 raPld successlon a3 i1 may be desired. Each 1tme the system, comprising the Plston.
rod, welghts and adjusiable nrln’. recalves & bisw. It quivers st Its own rete which Iz detecmined by tho Inerila of the
maving parts and the ollabllity of 1he apring exectly as In the electeical syslem the oertod ol the clreult 13 determined
by 1ho 3eif.lnduclton end capaelty. Under tho best conditiona the nafursl oerlod of the elastic system will be the same
as fhal of the orimarily impressed oscilizlions. and then the enerdy ol the movement will be greatest. (I, Instead of tho
centritudal, the reclorocaling Fump Is omployed tho operation s the samo In principle excepl 1het the perfodio Impulses
ot the pump Iimgese certsla ilmitations. The best reaults mre atn ebtained when synchronlam (s maintelned betwecn
these and the natural osclilailons of the syslem.

carry it to the lower level along any devious
path, it is immaterial insofar as the amount
of work is concerned. Fortunately how-
ever, this drawback is not fatal as by proper
proportioning of the resonant circuits an
cfficiency of 83 per cent is attainable. Since
my early announcement of the invention it
has come into universal use and wrought a
revolution in many departments. But a
still greater future awaits it, When in 1900
1 abtained powerful discharges of 100 fcet
and flashed a current around the globe, 1
was reminded of the 6irst tiny spark I ob-

gation showed that no matter what niedium
is employed, be 1t air, hydrogen, mercury
vapor, o1l or a stream of clectrons, the
cfficiency is the same. [t is a law very much
Canrocts

(b arecror

oty . o =
Gorroe Lancenser scrved in my Grand Strect laboratory and
Flg. 3—Scheme of Clrcuit Connections In a5 thirilled by sensations akin to those |

Tesla’s Oscllilation Transformer Shown In
Flg. 1. The Secondary Clrcuit Which Slips
Into the Primary 's Omitted.

felt when I discovered the rotating mag-
netic ficld

89

Typewriter Sensation

FREE TRIAL

Use as You Pay

Only $4.00 a month until the
low total price of $53.15 is paid,
and the machine is yours.

This 13 absotutely the most gener-

ous typewriter offer ever made. Do
not rent a machine when you can
pay $4.00 a month and own one.
Think of it—Buylng a $100.00 ma-
chine for $53 15. Cash price, $30.35.
Never before has anything like this
been attempted.

Standard Visible No. 10
Smith Premier

T'erfcet machines, Standurd slze. full 8%
chnracter onre mintlon Keyboard.  The entire
line of writing completely visible ot all timea,
oy the tabulator, the kwo-culur ribbon, with
autematle reverse, the back spaver, ball
Learing type hre, ball bearing carrlage ace
tlon, In fact every lite style fentore and
modern operating cotivenlence Comes 1o you
with everything ¢omplele; tools. cover. ober-
ating book and instructions, ribben. practic®
paper—nothing extra to buy. You cannot
imagine the perfection of this beautiful re-
constructed typewriter until you have seen it
| bave sold several thovsand of these perfect
latest style Model No. 10 maehlnes at thls
largaln price and esery one of these thiou-
sands of satisfled customers had this beautl-
ful, stricily up to date machine on five days’
free triatl before deelding to buy . 1 wiil
send it to you F. 0. B, Clhicago for e days’
free telal. It will sell Itself, but If you are
not satisfled that this ls tbe greatesl 1ype-
writer you ever 3aw, you cap returh It at my
expense, You won't want to return iU aftee
sou tey It—you cannot equal this wonderful
valve anywbere.

You Take No Risk—Put in
Your Order Now

When the (spewrier arrives deposlt with the ex.
liress agont $#9.15 and take the machine for fise
days® trisl. If you are convinced that It le tho
best typewriter you ever saw, keep !t and send me
£4.00 & month untll our hargain price of §53.15 i

pald, If you con't want Rkt, returnn 1t to the
eAprens  BRenl, recelve iour £rt5 and return
the machlue to me, wi the return

1l pa
eapreas charges  This machine ia gusranteed just
as tf you Pald $100.00 for It 11 Is standard  Over
one hundred thousand |wople own and use these
tpewriters and think them the best ever manue
factured
The suoPly at this price Iz very limited, the erlce
will prebably be raised whea my next advertize.
men! appears. 3¢ don°t delay. FIll in the coubon
today—mall ta me—tho typewriter will ba shipped
prompily. There Is no red iape. 1 emuloy no
sollclters—no collectors—no cbattel mortgsge 1t
1 mimply anderstood wat 1 reialo title to the
machine until the Tull §53.13 le Pald. You cannot
fome. it is tho £Teatest Lypewriier orportunity you
will ever bave, Do not send me one cent. Gat the
coupon In tho malls today—sure.
H
H. A. SMITH, 758. 218 N. Wells S1.. Chicage. JII.
Ship mo a No. 10 Smith Premler F.O.B. Chicago.
a3 described in this adsertiacment | will pay you
the $44 00 halancy of the sPeelal $33.15 Dorchase
price. at the rate of $3.00 per month The thtie
to remain in you untll Tully paid for. it is unders
otoodd that 1 hase five dave In which to exdmine

and {ry the typowriter IT 1 ¢hoose hot 10 Keep It
1 will canctully repack It and return It to the ex-

prvas agent. 1t ls undersicod that you give the
standardl guarantee for on® year. 5
Namo .
Address ..ecicecscencsnie.soas.

(1} aedy

BE A ACCOUNTRQ!JC

CPA

The Mighest Pald Profession tau
In ate\smomhs of home study by new 3;1«'.{

FREE BOOK 10T s e ave. St

Yon benehit by mlunr;n;ng the “Electricol Experimenter’

www americanradiohistorv. com

when writing to adierfiscrs,


www.americanradiohistory.com

S0

o o

s i

R PRy

o, et I~ ot .

ELECTRICAL EXPERIMENTER

KINDERVIKEN

TRANSMITTER BUTTO

Transmitting Fig. 1 shows how the music of a
Violi violin can be transmitted by means
. l.n of the Skinderviken button. The
Music button may be attached to any part
of the violin and if it is not de-

Teutmout sired to drill a hole into
g’ the violin which may
=iy (O Eaye be valuable, there are
T\% I#P numerous places where

: k the button can be at.

e e o tached by means of a

Fig. 1 small nut, or if this is

not desired a small lump of sealing wax into which the thread
part of the button is quickly prest before 1t cools, will do nice-
ly. Music can thus be transmitted from one room to another.

1t £ Fig. 2 shows how to transmit piano
T.ransmlttlng music at a distance. The button is
Piano attached to the front sounding board
Music by drilling a very fine hole into the

panel, or should this not be desired,
it can be attached by sealing wax as described under Fig. 1
The wire can, of course, be concealed as desired. T s
An interesting stunt can be performed by inter-
posing a battery into the line, and the receiver
shown in our diagram can then be the ordinary
house telephone receiver. Piano music can then
be transmitted to your friend whe may be hun-
dreds of miles distant, and the music will be ab-
solutely clear. The same stunt can also be per-
formed, of course, with the violin as shown in
Fig. 1.

A Loud
Talker

Fig. 3 shows how an ordinary
telephone receiver can be made
into a loud talker. Very often
it is desired to have a telephone
conversation come in so loud that every ane in
the room can hear it clearly. OQur illustration shows how this
can be done. The telephone receiver connected to the incoming
line is attached ta the top of the base board as shown. The only
alterations will be as follows: The cap is unscrewed and its
hole is enlarged somewhat to take the Skinderviken button as
shown. A thin iron nut is then attached, necessary on account
of the pull exerted upon it by the telephone receiver. If the
telephone receiver is a single pole type, the arrangement as
shown in diagram is O. K. If a double pole receiver is used, a
small iron plate instcad of the nut must be used, as otherwise
the pulliug effect will not be so good, altho still appreciable.
It is important that the nut does not touch the telephone pale
piece, as otherwise the transmission will not take place. It will
be necessary to underlay the diafram with a few paper washers
in order to raise it sufficiently. After the Skinderviken button
has been attached, it is necessary to enclose it in a sort of
sound-proof box as shown in illustration. This box may be a
turned wooden box. but
an old telephone receiv-
er shell will do nicely.
It should be attached
by means of sealing wax
as shown, making it en-
tirely sound-proof. The
two transmitter wires
are then connected to a
loud talking receiver

Bast Tat¥Eu
To WalL

Prone
{Mar et Swmnxato)
A

Recewer Puactd
= Cioar Boa
\

OisvanT
Recenix
n

Barrtny
Burton Invioe

Fig. 4

Staume

May,

which may be an ordinary pony telephone receiver (single
pole), which must be wound to five okms or otherwise the re-
sults will not be satisfactory. By winding the receiver spool
full and evenly with No. 26 enamel wire, you will get about
five ohms. The battery between the standard receiver and the
5 ohm receiver must be
ascertained by experi-
ment, usually from four
to six volts and some-
times as high as ten
volts are required. It a’
should be noted that e TRy
the Skinderviken but-

ton does not easily burn out and can stand about one ampere
continuously. The more battery current put on, the louder
the voice. The important part now to consider is the trans-
mitter horn, which must be made of white bristol board, the
same as uscd on visiting cards. Buy it at any stationery store.
The horn may be from 14 to 30 inches long, and the opening
at the small end should be about ¥2 inch. It can be attached
by means of sealing wax to the receiver cap. On the loud
talker, the ordinary receiver diafram will do, altho one a trifle
heavier works better. No magnet is used in this receiver as the
pull on the diafram is electra-magnetic as well as
the transmission of the voice. This device talks

Ftau';' SOUNQING
B0aRD

Fig. 2

01 Recewin case
o ot Bon

==} sxorenue very loud.
Fig. 4 shows how you
How to Make can make a telephone ex-
Car wirn a Tele hone tension to an existing tele-

§ P
poath S S phone system. Suppose you

] igon Duarnatn

5 Owu Pudmt
SEAUNG VAR

are a telephone subscriber
and vou wish to have another extra phone some-
where in the building for someone else to listen in:
all you need is a Skinderviken button mounted
on a cigar box as shown. When the receiver is
taken off the hook, it is placed on top of the cigar
box directly over the transmitter button and from

el there the usual line runs thru a battery to the re-
Hows ceiver. The distant party can then hear what is
Fig.3 being said. If it is desired to have him reply alsa,

in that cuse it will be necessary for bim to talk
into a Skinderviken transmiiter and an exira line with a tele-
phone receiver near the house phone. The party who makes
the connection would then naturally have to take the receiver
and place it over the mouthpicce so that the party at the other
end of the wire could hear what is said. This arrangement is
not shown in the diagram, but it is self-evident.

“How]er”’ and Fig;‘s sfxow.ian interesting instrument
Tel h ca_lled Howler”. Tt is used in connection
elegrap with telegraph practice insiruments. Ii
Practice Set gives a loud clear musical {one every time
the telegraph key is depresst. From twao
to three dry cells are used. The construction is somewhat simi-
lar as explained in No. 4 and the illustration is self-explanatory.
The underlying idea is that the single pale telephone receiver
works the Skinderviken transmitter which in turn again oper-
ates the telephone receiver, giving rise 1o a clear note; the same
as if you take an ordinary telephone receiver of your house
phone and place it over the transmiiter mouthpiece, only you
will find that the tone of the device described above is much bet -
ter and clearer. This in-
strument probably con-
stitutes one of the best
and simplest learner’s
outfits, It can, of course I
also be used as a radio
test buzzer, simply by
connecting one of the

Cannedans
ot

S O
3 Dar Cens Base  ewcevee .

a1 gR P
LY

transmitter wires to the TeLtaram fey legn Quamumag G witw ntatets

HMOLL
detector. It works very :
well indeed. Fig. 5

SKINDERVIKEN BUTTON COMPLETE $1.00 PREPAID

Skinderviken Telephone Equipment Co. Address usas sTECO,

2118-2136 N. Clark St., Chicago, Il
or New York City, N. Y.

You benetit by mentioning the

Electrical Exterimenter’ when writing to aduvertisers.
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OU can easily make a highly
detectophone
using a Skinderviken Transmitter

by

Button to collect the sound waves.
You can build your own outhit without huving

expensive equipment.  Think of the
would have with such an instrument!
1t's very simple, too, and inexpensive.
You can install an outiit in your
home and hear the conversation being
hield all over the house.  You can con-
nect up different rooms of a hotel.
Qur outfit was used by sccret service
operatives during the War. It

fun you

Fig 3

these:

Actual size
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MONXG electrical experiment-
f\ ers the button has created
it sensation,
to receive un

ELECTRICAL EXPERIMENTER

It is not uncommon ppd-
licited letters like

1 received trunsmitter button today and

1 wizh to inform you that it works great and is

the best [ have ever secn ar hicard of for the
price. I will certainly recommenel it 1o my
fricnds. I wish to thank you for your good
service.”

=1 have been using onc of your transmil-
ter buttons, and it has proved to be worth
more than its value in my cxperimenting.
“] 1cevived one (Transmitter Button) some
time ago, and they are just O. K. for ex-
perimentary.” “l have been using

is being used on the stage. So
much for itx commercial adapta-
tions! Yon can procure appa-
ratus of the sume type.

One of the main
advantages of the

BARGAINS

one of your transmitter buttons for
experimental work and it certainly
lives up to all you say for il and
then some.”

Mr. H. Gernsback, editor of this

]

These prices are very low
Alt equipment is GUARANTEED. The appa-

magazine, who h! the
dean of cleetrieal ex-

RaM
vt perimenters. sald: “'In
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q . ratus i3 the same as sold by us to large e writer's opinion, ob-
Skinderviken \ telephona companies. 110 volt tclephone talned by actual
T it Rut ) SO IEGT Ei_lnbnrnlic lcTtx, yaur

ns ut- ; . . ransmifier lintton ls
[orla]ichinczls al P i :ar. 00 ookl $;;: w'-‘"il"‘ 6‘/; ::" probably mast efticlent

S = - L] R , 3. devlee of ity kind on

_ sensitivencss. ATCR B SPbRT I mwak s Lh SN 2.7 S ‘ 10 1bs. market loday. duo to
lf‘ﬂ .C'n.lll\tl'l(‘S' TeCTOM e Ringers 80 ohm... .35 oo 1 Ib. Fle : Its simplleity and
You can place it e 1 “ 1000 0hm... .75 . 1 tb, < A m;L;tnndln‘u feat-
. . e g, : ds, 61t.3 d. .20 » 3 ures. Khou ave a preat futnre.”
in any position S:.lh Fanes 5 “‘42‘;:“_ 20 @ 3 ::’ Figures 6. 7 and f sugpesl some very
you like. It is the greatest in- “ % 3. 2Zcond. .10 0 1 oz P g B e R AU
vention in micro-phones and has 'sTranami"e"S_cnml;,let: with ® o 12 fram ;nc phonogl_"i_lnu is l\'ery popninr with

3 teco transmitter button......$1. oz. experimenters. he Skinderviken Traus-
won recommendations from men Induction coile ............. .35 6 oz mitier Button 15 mounted In a very small

of high standing in the scientific

hofe in the under slde of the sonnd arm.

world. 1t is being used all over
the world. You €an mount it most anywhere.
In figures 3, 4 and 5 are shown some un-
usual and practical methods. Card board
boxes, stove pipes, stiff calendars and hun-
dreds of other places will suggest themselves
to you. The buttons cannot be scen by any
one in the room as they are so small and
light. Only a small brass nut is exposed to
tbe view.

Fip. |

(Nate : This hole wlil not injure the «qual-
Ity of the musie.) When the phonograph
Is helng played, the sounds prodiced are trans-
formed by the Skindersviken Transmllier Button
Into n varying eleetrleal current. The recelver,
which 1s Incated In another roon:, reproduces ihe
musie nt that pelnt.

Flenres 7 and 8 1llustrate the methods of
transmliting sound by menns of the vibratlons
in a body while speaking. Speech whl be repro-
duced by the pecelver Just the zame as if the
experlmenter had spoken Intn a transmitter. In
these experiments the Skindervliken Transmiller
Button 14 movinted on o sinall tran dise.
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Full directions for connecting up the bution for usc as a
detcctophone are given in bonklel No. 4 which is sent with

cach button.

Figures 1 and 2 of this adverlisement, \1wo of

8

T

Fig. 1
Rutton Mmounied an DMa-

e

Transmi'ler

the many illustrations
in booklet No. 4, show
the circuit conncetions
of the dectectophonc.
The only instruments
needed to complete a
detcctophone oulfit, in
addition to a Skinder-
{ viken Transmitter But-
ton are a receiver, bat-
tery, and, if desired, an

The same ¢lrenit conneetions apply to all experiments, regardless
of how the transmitter bulton Is mounied

The Skinderviken Transmitter Bnttan
celis.
snunds are deafenbug. We
recommaen
fresh celt or two warn out |

cells,

We fhiave the wuwimost|
falth in our transmitler
mtten. We guarantee

satlsfaotnry service or we
wil! refund the purchase
price. Boys — Yeung and
old—send in a doltar bl
RIGHT NOW! You can’t
lose. If yoo're nat satls-
fled, ¥0u feeelve Vobllf dole- i
far back. Isn’t that fair?
Send a 3¢ stamp for a

e e =
clther one F

Iz

operates nn one or lwn dry |

1t often happens Mat two eglls prodnce too much ebirrent and the

= —_—

8

5

Flg. 2 |

am. 8 . i i i : Trapsmitter Bulton monnted the same
. plest elreutt g o T L Gl it wlth Induction Coll.
1
i
North Clark St.. Chicago, illinois, or Mew York Cily, N. Y. {t'se Pencil) E E. 519 !
ST('Ec(l:\?l'e:n:::::’-—I'leqse enter an order fof Enclase suficient postaze for malling :
1) Skinderviken transmifter buttons . Bies ... @ $1.00 Ship to.ven. ..., 00000 0m0 ] e IR |
[] 110 valt generators..... Lo.bars. . Laeieeeiien . @ 4
{1 Ringees...... ORMS teennvneiaaert cusinneanas @ o mmEg s e S0coca e gl 7100000 o \
[} Cords........... oo T A conductar. .. it ) i
{1 Induoetion cails TBﬂ ....... ... T ' ol I % 1':5’33( B . = = : .
t } ;:?u';srrgmeﬁeﬁ“huo" ....... Ve Ak UV @ 125 premaid Send Booklet No. 4. [ ] A
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made every month by reliable firms,
montb.

must_be included at the ahove rate.

Opportunity Ad-lets

It will pay yon to read and investigate the ofierings

i kab) ities and real bargains in these columns. [ I
QU will find many remar e opportunities and re. Doy o B ey o sitking. whether supphies,

dealers and amateurs from all over the country.

Advertisements in this section seven cents a word for each insertion.
Cash should accompany all classified advertiser g «
Ten per ccnt discount for 6 issues. 20 per cent discount for 12 issues. Objectionable or misleading advertisements not accepted.

vertisements for' the June issue must reach us not later than Aprnl 2z

The Circulation of the Experimenter is over 100,000 and climbing every month
EXPERIMENTER PUBLISHING CO., INC., 233 Fulton Street, New York, N. Y.

automolile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials o

No advertisement for less than 50c accepted. X
ertisements unless placed by an accredited advertising agency.

the
Name and address

Ad-

o

TS0 O AR 30 AFS ST OO RE D RR SO O T ST R e
Automobile Accessories.

AT LU 560 ) A TR M U LT
Tricks, Puzzles and Games.

Liquid Silk Automobile Polish, finish lasts as
long as new car, or money back. Sample z5c.
prepaid. Liquid Silk Mfg. Co., Delanson, N. V.

Ford power JMechanical Products greatly
crease ability Ford Cars, Sedans, Trucks, Trac:
tors, Racers, 4 Speed Forward Awvxiliary Trans-
mission”; ‘Double Power, High, Low; Reverse;
Powerful Motor Brake descending hills; “Abso-
lnte Neutral.” Eas{: winter cranking. “Full-
ower” '16-Valve Cylinder Head,” 209%-64%

ower increase, government test, Other Ford
Power Dcvices cowming. Opportunity agent,
deal=r. owner. Send for trial plan K. Victor-
Ford Trans. Mirs, zi6-248 W. gqth, New York.

Fords run %miles per gallon with owr 1919
carburctors. se cleapest gasoline or hall
kerosere, Start casy any weatlier. Increased
power. Styles for all motors. Ruus slow high
ﬁear. Attach yourself. Blg profits {or agents.
Money back guarantee, 3o days trial, Air-Fric-
ugp Carburetor Co., 270 Madison St., Dayton,
io.

J00 DAY T 01 OO OO0 O ELLC QUL 036 8 TR0 LR A 0 CHEHTRAICE
Aeronautics.

-

Flies 2,000 Feet—Manhattan Racer. 267 wing
spread, made finest materials, strictly a speed
and distance aeroplane jor amateurs. Great for
spring and summer outdoor sport. omplete
materials, knockdown, carved propellers, assem-
blmg and flying instructions. $3.50 Postpaid in
U. S. Blueprint only, 3sc. Postpaid. Blueprint
Bleriot _racer, gnaranieed 600 foot flver, 3sc.
Postpaid. Hec Aeroplane Co., 6 West 48th Street,
New York City, N. %

Lsici T oA o ST AT st s T TR T
Motorcycles.

Motorcycles from $25 up—New and second-
hand. Easy terms, large list to choose {rom. all
makes. Send 4c. stamp for Bulletin “A.” Peer-
less Motorcycle Co.,, Watertown, Mass.

T O 1 L I s
Telegraphy.
Telegrapby (both

Morse and wireless) and

Railway Accounting tanght thoroughly and
quickly. Big salaries now paid. Great oppor-
tunities.  Oldest and Largest School—est. 45
vears. Catalog {ree. Dodges Institute, 7th St

Talparaiso, Ind.
it bl oo s fusomstisstsisitobio g isig ol

Stamps and Coins.

100 Different Stamps 10c., 200, 2S¢.
5600 Prairie, Chicago.

Free—Packer Valuable Stamps
50% Approval. Benj. Forbes,
Pittsburgh, Pa.

300 Different Stamps, 35c; 100 different U. S.
21c. C. Reitter, Box 1054, Detroit, Mich.

78 Different_ Stamps to approval applicants.
Enclose sc. Harland Burgett, 4190 Spring St
Lima, Ohio.

For Sale—Twenty large American cents, all
different dates, [or only $1.55. O coins bought
up to 1g6. Catalogue, 1oc. Savage, 436 Melviile
St., Rochester. N. Y

Stamps~61 all_ different free. Postag
Mention paper. (Quaker Stamp Co., Toledo.

Stamps—Send 25¢c. for our collection.
fine ones. Facastenhz, 425 LaGrave,
Rapids, Mich.

California_Geld, Quarter size, 27c.; Hall -dollar
size, 53¢.; Dollar_size, $1.10; Large cent, 1820, and
catalogue, 10c. Norman Shultz, Kings City, Mo.

500 Finely Mixed United States or 'Fo.reign
Stamps, 12c. Philatelic Star, Madison, N. Y.

ST LT S A P AP e D AL 2 T e O
Old Money W anted.

We Buy and Sell Old Coins. $2 to $s00 each
paid. Keep All Old Money: vou may have valu.
able coins. Send 10c. for New [llustrated Coin
Value Book, 4 x 6. Guaranteed prices. Get
posted. Clarke Coin Co., Box no. Le Roy, N

Michaels,

to Applicants
160 Devilliers,

e, 3C
Ohio.
Some
Grand

-

Magic—Card Tricks—Sensational kscupes—
Jokes—Novelties, Everything in the amusement
line. Large illustratcd) catalog of a thousand
tricks {ree. Write today. Largest amusimer_u
;oods manufacturers in the world. Heaney Magic
Co., Desk 2c0, Berlin. Wisconsin.

Leading Magical Mazazine! All magicians like
it! You will, too! Why? The value is there.
Sample. 10c.; three months, 25c.; year. $1.00.
Eagle Magician, Dept. E. Minneapolis, Minn.

Black Art Hindoo Experiments. 1919 Edition,
25¢, Invisible Ink. Free Trick. Catalogue each
order. Linhorst Magic X Shop, St. Louis.

1000 Stage Tricks with soo illustrations. Cata-
logue 10c.; small catalogue f{ree. Iornmann
Magic Co., Sta. 6, 170 Eighth Avenue, New York.

Tricks, Puzzles, Jokes, Toys, Games, Novelties,
Doll and Cane Racks, Plays, Wigs. Stage Sup-
plies, Escapes and lllusions. Large 1917 catalog
Ir'ee. Oakes Magical Co., Dept. 549, Oshkosh,
Wis.

100 Kinds Wire and Steel Puzzies. Catalog and
leader, 10c.: postpaid. \Western Puzzle Works,
St. Paul, Minn.

77 S. Srcucer Street,
Aurava, 1l
Feb. 6, 1919,

=
=

Editor E. E.

Dear Siri—The small ad [ had in the
February issue 1s surely bringing some great
reswlts, about six letters each day from all
over the United States and Canada.

I would like to know the price of one
insertion of the onc-inch a am in-
closing also cost of six insertions.

Please ansicer quickly.

Yours truly,
HoweLL Raxc.

(ATl BT AT st e

Exclange Ads.

For Sale—Single barrel shotgun, iro v. Port-
able electric heater, Hawkins’ Guides, Zeno
chewing gum vending machine. and other arti-
cles. For description and prices, send three-
cent stamp. Earl Brown, 314 Virginia Ave.,
Martinsburg, W. Va.

Wanted—Small motion picture
home, price about $i1a
Minnesota.

Sell—Motorcycle cngine: telescope; chemicals;

el:_ctric motor. Shank, szt Jefferson St., Dayton,
io0.

macbme for
Donald Porter, Frazee,

A AR R R RS L |
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Exchange Ads.—Continued.

Sell—Varicty of articles, apparatus, ctc.
wants. S'e_nd stamped envelope.
Sparta, Wisconsin.

“Multi-Auvdi-Fone”, brand new, $is.
with yonr Audion or any detector.
ox 1504. Providence,

Wanted—Quick! Volumes 1. 2, and 3 “Elec-
trical Experimenter™ either bound scparate or
any odd copies purchased. Good prices offered.
Write for %articplars and price to Box 70, Care
Electrical Experimenter.

For Sale—Recciving set $10.85; consists of 13
and 7 inch double slider coupler, cat-whisker,
detecior. 14 point loading coil 17 and 3 inch. Have
other wireless things. Send for list quick.
George Faunce, 5 Green Street, Millville, N, ]

Cheap—Cyclopedia Applied Electricity. Stamps,
Coins, junk. oworth, University, Miss.

Exchange—Cycle-car for Smith Motor Wheel
or bicycle enfzme or $50. Send stamp for par-
ticulars. Carl Mayo, Orleans, Mass.

Wanted—\Whimshurst Static Machine. All let-
ters answered. ], Picucci, 670 57th St., Brook-
lyn, N. ¥

For Sale—Shaw Motor attachment, $20. Harold

ambert, Haverstraw, N, Y,

Typewriter—Like new—For sale or exchange.
John Galbreath, Rogers, Ohio. ! &

For Sale—25 Watt Dynamo parts, $io. v KW
Transformer Coil, $5. Electro Oscillation Trans-
former, $5. Loose Coupler, §2. Navy Receiving
Transformer, Sts. Blitzen Variable Condenser.

Murdock Variable Condenser, $3. Variable
ondenser, §2. Ground Switch, $1.50. 2000 ohm
hones, $2.50. IHome Medical Apparatus. $3.s0.
ost Card Projector, $3.50. Bell ﬁinging Trans-
former, $1.50. %30 Mecanno, $20. All in good

order. First draft or money order takes them.
Burrows Rogers. Cainsville, Mo.

Sell or Exchange—Ford Gray & Davis Starting
and Lighting system; Shaw bicycle motor at-
tachment. Want Dynamo 4 x.\fr‘ or larger, 24
to 6o volts direct current, or screw
lathe 8" swing or larger.
catine, Towa.

For Sale—Blueprints of motor windings, sce
ad under Blueprints, etc., this issne. Charles
L. Chittenden, 811 West 18: St., hansas City, Mo.

l] bav:vw_irele‘ss anaratus znc(l; other things for
sale. rite for list now. eo Sh
Evcrett Ave., Providence, R. I o T

S:{hSelrlldhstamp forGIist §I wi]reless instru.
ments, all, bargains. eo. rouls, 5623 Pale-
thorpe St., Philadelphia, Pa. ° SRl

Sell—New S50 Phonograph » C. Gillespie, 7
Woodward, Buffalo, N. Y‘.’ 748 Gillespic, 72

Wrte
Vernon Palen,

Try this
C. Francis,

cutting
Frank Pantel, Mus-

For Sale—i h.\W. Packard transformer, round
detector and amplifier bulbs. _ Will buy old type
General Electric Induction Fan Motor. Harry
Weber, 1113 Walnut St., Dover, Ohio.

Wanted—Ruflc telescope sight and Krai
or carbine. A. L. Chamberhn, Box 132,
port, Jowa.

Bargains—Cyclopedia Applied Electricity, $15.00;
Popular Science Library, $10.00; Excellent condi-
tion, First money order takes same prepaid.

H. Blacknall, Box 107. Raleigh, North Carolina.

Sale—Regenerative Receiver, Storage Battery,
other apparatus. Write lor description. Thomp-
son, 36 J%hn St.., Worcester, Mass,

For Sale—Twin Motorcycle, of engine, New
Sayville Rotary spark gap, $.00. Twoe Portable
Wireless Sets, spark coils, wireless and elec-
trical instruments. H. Gary, 600 Main St,
Aurora, [l].

Wanted—Smith motor wheels. Johnston, 9
Ruotherford, Binghamton, N. Y.

Wanted—Small Graflex camera. A.
P. O. Box Bog, City Hall Sta,, N. Y.

For Sale—Wireless instruments. Vincent Na-
talish, 68 West 36th St.. New York City.

Head Set—New Brandes distance phone—3.000
Ohm, $13.50, sell $8.00. Send stamp, large list
Receiving Flectrical apparatus. Dare, g4 Clinton
Ave., Brooklyn, N.

For Sale—Omnigraph five dials clock driven
wireless code, quenched gap. 'polarlzed relay §
ohms, stepup transformer. Will_accept no_less
than 326 for outfit. Pastime Theatre, Union
Hill, N.°T.

rifle
aven-

Holman,

Sell—Motorcycle engine, S10.00; Magneto, $3.00;
Spark coils, $1.30; Generator, $i.25; Motor, 7sc.

arley-Davidson Motorcycle, $30.00. Ruben Hil-
born, Brown City. Michigan.

Wanted—?4 K.W. 1transformer,
Thorderson. Clyde Stream, 2353 Elmwood,
Kansas City, lMo.

Boys! Big mechanical Engincering Set. Con-
tains three motors. All for $75.00, cost a lot
more. Send_cash in registered letter. Russell
McQuilkin, Millport. Col. Co., Ohio.

Pocket Tester for clectricians, trouble-shooters
and maintenance men. For use in place of
lamps on 9o to 300 volt lines for locating shorts,
rounds, opens and blown fuses. Size 234" x 57,
in neat leather case with leads for testing. $1.so
ostpaid. Falls Elcctric Shop, Cuyahoga Falls,

hio.

Sell—White Cross Vibrator. Almost new, half
price. Write Wm. Waldrip, Attico, Ind.

Sale—Swop. \Whole Laboratory! Electrical
Bargains.  Write for list. All answered. Chas.
Derrick, Grampian, Pa.

For Sale=3no0o Rezina Vacuum Cleaner with
attachments, $2500. P. Crawford, 13 Ten Broeck
St.. Albany. N. V.

Sell-5 H.P. 2 cylinder gasoline engine, $46.
Will exchange [or screw cutting lathe. Herbert
Sicklesteel, 80z 12th St., Detroit, Mich.
gt ol RO AT (R T T T b b i

Scenery for Hire.

Collapsible Scenery for all Plays.
Grain. Philadelphia, Pennsylvania.

Packard or

Amelia

You benefit by mentioning the “Electrical Exferimenter” schen writing to aduvertisers.
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Business Oppurtusitics,
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For Men.

basy, Pleassant Work tor mechasics, stiop me,
clerks, during spurc houras, will ad many dollars
tu their saldries.  Also want persons who can
wive full tine.  Mag wages assured,  Novelty
Cutlery g, sl Kar S0, Canten, Ohwo

insyda Tyres, srinter armur for automobile tires,
double mulesge and prevent punciures amd hlvw.
ts, lrluu‘k'iy applied,  Costs lhittle.  Denrand
tremerddons,  Protits  unhimited.  Details  dree.
Ameriecan Automelule Accessories Lo, Dept. 54,
tl’!lClllll-‘li. 0, .
Mechonical Noavelty far Old snd Young, [i&r-
rel of Lauglhis—Amusement and Jun Fivery -
Loy possible customer. Simples with particu-
Lirs, 2s¢. Rullet Co., llarttard, Coun

Marvelous  Wasluug

Kilean-Rite Compound.
Whirlwind selier, Great Repeater,  Hig Protits,
Slupments prepail.  Speeral ofler and samples
free.  Uestever Urodocts Cu., 6-Ls Polk Se,
¢ lucago, U1

$lo Daily refinishing chandeliers, brass beds,
Autumobiles by new method, wihout capitul or
capericnce.  iree partcuiars and pruofs. Write
taday. Gunmetal Co.. Ave. I Decarur, 1ML

Miracle Motor-Gas amazes mutorists. 3c. worth

equals gallun gasohine. Eliminates carboh. oo
roht. lsom. ldabo. wires: “Slup s packages.
Made $70 yesterday.’”” Samples free.  Chas. A,

Butler, Sec’y, I’ept. 70, Toledo, Ohio.

“History of thc World War,™ iy Iraucis N
March, brother of UGeneral March., Authentic,

comylclc—i-so ages—illustrated—official  photo-
graphs. reight paid—credit  given. Agents
making fortunes. lree Outfit.  Victory  Jub-

lishing Company. 6 Manhattan Bldg, Chicago.
1Thnots.

Install

Farm Lighting Plants. Big I'ronts.

Get vur Agency I'lans at once. \Wolkee Co.,
Louwswslle, Ky.
W ee—— —— o

Cameras, Supplies—I'hoto Developing.

Kodakers: llow would you like to get 2 g x 11
enfargement of your best negatives free? Drop
us a eard right now asking about it. Films
developed at roc. per roll, prints 3c., 4¢. and §c.
each.  Satuisfaction guaranteed.  Ford's Foto
Swudio, Ellenshurg, Washington

Mail Us 15c with any size Fitm for develop:
ment and 6 velvet prints. Ur send 6 negatives
auy size and 13¢. for 6 prints, 8 x 10" mounted
enlargements 33c. Prompt, perfect service. Roa-

r\\_okc ‘hato Finishing Co., 255 Bell Ave,, Roanoke,
a.
Frana's Brownatone 25c. Tones 250 pictures

beautiiu) brown: casy as washing prints. Frane,
Eurcka, 1L

Special Tria) Offer,
veloped, sc. Prints 2c. each.
St. James Ave., Cincinnati,

Clean, Neat, Perfect Kodak Finisbing at the
lowest prices. Work returncd the same day re-
ceived, Send Alm for sample print and copy of
Catalog on Developing. Printing, Enlarging and
1land Colaring, also copy of l'hete Cralt Maga-
zine, which will help yvu make better pictures.
Photo Craft Co.. Box &, Ann Arbor, Mich.

Make rcal mystic photes without ¢amcra Of
plates by using Star Photo Papers. No experi-
cnce necessary. Complete outht for making 15

Your next Koduk film de-
Moser & Sou, 1910

pictures. 25¢. Abrams Co., 1305 Proria “St,
Chicapn,
Any six or eight exposure nim up 10 Post

Card size developed and printed, 1oc. or enlarge-
ment, 8 x 10. your fayvorite negative, 2¢. Special
Introductory offcr_to show high quality work.
Associated Photo Co., Dept. 12, Cincinnati, Sta. Al

(————— e e —
Chemicals.
Chemicals and Laboratory Apparatus tor

analysis  and rxrcrlmcnting. April  list  3c.
France. Eureka, It
Cbemicals or Chemical apparatus — We have

Our lists are without end.
Srate your requirements, We also make up €x-
perimental sets of any valuc, The particulars
of our standard sets will be furnished upon re.

just what you need.

quest. (.eigler Experimental Laboratory, Roches-
ter, N. Y,
= —— = T

Stammering,
Stammering permancutly cradicated at home.
Cure positively guarantced, Particulars {ree.
Cheshire Traiuing System, Keene, N I,
T ——. - 5
For Advertisers.
Unhcard-of Trial Offer! Inch display or 3o

word classified advertisement ten weeks, $1.00.
Record Advertiser. Box 2E. Houston, Va.

il

Maka Die-Castings.

- Nhketls, Sample, lookier,
amil Proposition, 12,

Mysd & Dituir, Hox 2z2F,

F.rie, 1°a.
Why Sell P'erfumes snd Toilet Goeods for
others?  Siike your own: get all the pronts,

Particulars, Laburatory Box 1316mX— Memphis,
cun,

Manulacturer Jdesires  clectrical  apecialtics.
Devices ar supplirs having possibilitics of large

sales wanted. Wlhat lhiave you? Northr P'hla.,
Pa, I 11 Boax g,
Earn Money at Home. "The Relishde 'lan”

tells how. Ten cents.
New Jersey.

Yictory—Mechanical Toy Soldier wiidow at.
traction. inches high, Satutes, turns head,
points with finger, etc.. as aet. Well made,
nicely dressed officers, privates, Unele Sam, ete.
Electricalty operated. Does sumie stuny every
half mouie ar oftener as set and will salute
soldier and pay no attention to nther if de-
siredd.  Representative wanted in each city and
town, Write for prices. The Juhn M. Riggs (v,
Box 324, Chattanonga, Tenn

Edw. €. Maher, Daver,

Razor Blades shurpened right,

Ningle edge o
cents, dunble edye _}04 tents
T

Krencdge Nhop, 7

Sauth gerh, P'hitadelphea, .
. )
Help B anted,

30 Men-Women, 8 ot over, wante ] imutedie
ately. L. d GLoternment pusitivns. Lommen ¢
2 month.  Vacations, Commun cducative suf-
hcirnt,  TTundreds lermanent Peace Posnions,

Write immecdiately for Lat. PFrankhin Instuute,
Dept, £, Ruchester, N V.

Wanted Amlntious Workers tn start ¢ nljcc-
tion Bureaus. lte independrnt—make big income
yearly., We train and refer business to you
“Scientific  Facts” free.  National Collection
Iurcan, Dept. 2, 65 Maynarnl, Colwmbps, ),

Dollars Saved—U'sed correspundence courscs,
bought and sold.  MacMichael Educational
Bureaw, Victor, N, Y.

Be a Detective. Guod income  Excelient op-
portunitics ta travel, Particulars leee.  Write
American Schoul of Criminology, Dept, E, le-
troit, Mich.

Dollars Yearly in Your Back Yard. No gin-
seng, mushroomn dope. New ideas. Investigate.
Paruculaes free. Metz, 313 East B9, New York.

Enter a new husiness.  Earn $ju0 to $6,000
yearly in professional fees making aud fitting a
foot speeialty, openuigs everywhere with all the
trade yon ean attend tn; easily learned by any.
one at home in 3 icw weeky at small cxpense;
no fucther capial required; nu goods to buy;

job  hunting, soliciting or ngcuczn Address
_:'(ephcmuu Laboratory, 8 Back MBay, MNoston,
MaAsK,

Build Up an lncome in Oil -Others are doing
it=\Why not you? Today is the opportunity.
Join oue casy monthly payment (Inn now — gt
may mecan hundreds n profits,  Write for in-
formation, National Wi} Drilling Co., Dept. K,
llouston. Texas.

$30.00 a week evenings., | made it with 3
small mail order business; eontinued my tegular
job daytime. Free Hooklet tells Low, 2z cents
postage. Alhert W, Scott, Cohaes, N ¥,

Patents for sale. To buy or scll patents ad-
dress Patent News-ll, Washington, D. C., only
inventors’ newspaper publiched.

Big DProfits

Install Farm Lighting Plants.
Wolkee Co,,

Get our Agency Plans at once.
Louisville, Ky.

*Quick-Actian Advertising—llow it is Building
Business far the Progressive Advertisers of
America™; A little story of results, told by
the advertisers themselves—not the publisher.
You will be interested in reading this little
booklet, which we have prepared for prospective
advertisers, a copy of which will Le gladly
mailed to you upon request. [t tells you how
to talk busincss with r.onocoo intelligent, inter-
ested and responsive Americans every month—
men who know what they want and who have
the monc?‘ to buy it. Write for particulars and
rates today. Douglas Wakefield Coutlec, 223
West mth Steeet, New York:

Arc you in scarch of a formula to produce a
certain preparation? 1f so, perhaps we can help
ou. \We are ever on the alert and closely fol-
owing the development of the industrial arts in
all s branches., Qur standard price for each
formula or process issued is Thirty-five cents.
Let us hear {rom you. Industrial Methods
Bureau. 3o Fiftls Ave, New York City,

iceless Refrigerators. Iarticulars for stamp.
Bachman. Box 57, Fullerton, Penn.

Hurry: Our First Issue. Plans and specifica-
tions fur building National Advertising Weather
Service. Sales talk picture of finished machine,
ete. lrofit $130.00 for manufacturer. Protected
territory. Descriptive literature, terms and pic-
ture 25 cents. None free. National Sales Co..
Box 421, Lima. Ohio.

Start a_ profitable business manufacturing
“Puffed Crisp”. Delicious confection, Whirl-
wind moncy-maker, Machine, Instructions com-
plete $6.80. Samples toc. Bestever Products Co.,
2426-Es Polk St.. Chicago.

Want to
Particulars. 2oc,

make %30 a week in_spare time?
Walker, Box 465, Dayton, Ohio.

=I have a compreliensive, electrical
idea; available {or development. that =should
revolurionize a certain_ indnstry.  Interesuing
research is here afforded experimenters and in-
ventors in somcthing new, useful and worth.
while for amateur and experienced  clectrical
%Q(lpll’. Postpaiil three dollars. Roy Y. IHughes,
lectrician, Mitchell. South Dakota.

. Opportuni

“Quick-Action Advertising 1low it is Building
Bustnrss for the [Drogressive Advertisers of
America™; A little story of results told hy the
advertisers themsclves—not the publisher.” You
will he interested in reading this little booklet
which we have prepared inr prospective adver.
tisers, a copy of which will be gladly mailed to
rou upon request. It tells you how to rtalk
susiness with 1.000.000 tntelligent. interested and
respoisive Americans ¢very menth—men who
know what they wanit and who have the money
to huy it. Write for particulars and rates today.
Douglas Wakcficld Coutlec, 225 Weat soth Si..
New York.

Big possibilities in new prolession. Easy to
Jearn in comparatively short time. Field of
practice unlimited. Many so cngzged earning

§2,500.00 10 S10000.00 4 year. Exceptinnal orpor-
tunities (or women. \S rite to ll?\\':grd College.
s R Ashland Blvd.. Chicago. IMlinois.
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Collections.

How 1o Collect Aceounts; alsa Fxposure of
Membership amd Contract Collection Agencies.
Booklet 25c.  Smith Mercantile Agency, Jeffer-
son, Ohin.

Sketch, Sample, Book-

Make Die-;lvlingl.
Byrd & Mlair, Box 23T,

let and Vroposition, 2.
Erie, I'a.
= — = — ——

I nnl-‘.;.

Books for Real Live People. Lists frce. ). L.
Sheridan, g17 E. ssi8t St New York.

Dear Reader—If Oiceult, New-Thought anid Soa-
entine bhooks appeal to you, send for my cataluy,
1t's frec. I have hooks on I'ersonal Magnctism,
Concentration, Spirntualism, Clairvoyance, Scer-
ship, Will, Mind, 1lypnotism, Mesmeriam, Char-
acter  Reading, Healing, Mysticism, Success,
Salesmanship, Mechanics, Entertaininent, etc.
A W. Martens, J-40. Burlington. Towa.

24 Monecy-Making Formulas, 25c. §i5 coursc in
candy making—6 complete lessons for soc. Both
books 6rc.  Alton Studio, Alton. rwa!

Where to Buy Right; How to Advertise; n
expense 2=25¢. Box 115, San Francicco, Calii

invisible Inks—3 formulas, tsc. Horton I
lones, Perry, la.

“Nature Book” facts every married and <cn-
gaged person should know, ‘35¢. Central Com-
pany, 5 Ninth Avenue, New York.

World.Ramic System, Masterkey tu_ A\ Lan-

mages. Six Texthooks, $r French Chart, xc;
Spanish, 37¢; Aviation blellonnry. £r.30.  rench-
English Aviation Dictionary, 6i1c. Languages,
143 West s7th, New VYork.

To Get Better Pictures: Read the Amateur
Photographers’  Weekly; illustrated: weekly
prize competitions; print  criticisms; many

unique features: $1.50 per year: three months’
trial subscription 23c.  Abet Publishing Com-
pany, ynr Caxton B'Izig,. Cleveland, Uhio.

Old E. E. Back Numbers: We have same valn-
able old E. E. back numhers on hand as follows:
1Q9(5—]'an.. March, April, May, June, July. Aug..
Sept.. Oct,, Nov., Dec., price cach 35¢. 1916—Jan.,
Feb., Mareh, May, June, Sept.. Dec,, price cach
35¢.  1oty—Jan, April, May, Auwg. Neov., Dec,
cach 3sc. 1918—Jan., Mar.,, May, 35¢; 1918—June.
July, Aug., Sept.. Oct.. Nov.. ¢.., cach 2oc.
9t9—Jan.. Feb.,, Mar.. Apr., vc. We can fill or-
ders at once unon receivt of ynur remittance. and
il you hkave not thcse numbers already, now is
your chance to get them, as they probably will be
snapped up very quickly. Experimenter Pub-
lishing Co,, 233 Fulton St.. New York City.

[ i i ]

m—

. Health.

_Tobacco or Snuff Habit Cured or 1o pag; $Lo>
if cured. Remedy sent on tria). Superba Co.,
SA, Baltimore, Md.

Pyorrhea~Il. E. Kelty D. D. 5., M. 13, pyor-
rhea sfu‘cmhsl for 15 years, has developed a suc-

cessful home treatment for pyorrhea. lurifyins.
healing. preventative.  Full month’s treatment
and booklet $t.oo. Cireular iree, r. 1l E.

Kelty, 106 Gladwin Ave., Leonia, N. I.

Cigarette, pipe or chewing habit conguercd.
Nature’s method.  Guaranteed. Write for free
brochure. Edw. J. Woods, TA.300, Station F,

New York.
o mrag e ) »

Formulas,

500 Formulas, Restlvering Mirrors, Rencwing
Dry Batteries, Luminous Paint, Mecchanics' Soap,
25¢. Catalogue ze. [deal, ss01-E North Rabey,
Chicago. Il

20,000 Formulas, $1.00 postpaid. List gc.
C. Hlanson, Mentor. Minn.

Consult Us when in necd of dennite and re-
liable data concerning any trade formula or
industrial process. tlur standand price for each
formula or process issued is Thirty-five cents.
Write us now. Industrial Methods Bureau. 3»
Fifth Ave., New York City Y

e DT L =
News Correspondents.

Oscar

s

s 0 4

Earn $25 Weekly, spare time. writing tor news-
papers, magazines, Expcriencr unnecessary: de-
tails free. Press Syndicate, 366 St Lanis. Mo,
NGy R - -1 1 |
Corntiaucd on pzge 9¢

You benef: by mentioning the “Electrical Experimenter’ when reriting to ad: eritsers.

www americanradiohistorv com


www.americanradiohistory.com

94

01T LTI DEDE LR TSGR ST OASORE o ARG L

Feor Inveniors.
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Patents for Sale.

May, 1919
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Elecirical Supplies & Appliances.

Inventors. Protect your ldea before exposing
it. Advice Free. Inventor's Patent Service,
Park Row Building, New Vork City.

600 Mechanical Movements, also illustrations
and explanations of so perpetual motions. My
book, lnventors’ Universal Educator. 4th edition,
tells how to procure and sell a patent for your
new invention. Uovernment and other costs.
Covers the matter from A to Z. 140 pages ele-
gantly bound. Contains noted Court decisions
on Patent cases. Mechanical Movements greatly
assist inventors—suggest new ideas that might
prove of great aid in perfecting inventions. Tells
liow to select an attorney. Has valuable informa-
tion regarding Patcut Sharks, Selling Agents and
Brok:rs. D’rice ¢1. Postage free. Fred G. Dict-
erich, 603 Ouray Building, Washington, D. C.

Inventions Commercialized. Cash or royalty.
Adam Fisher Mf{g. Co., 205 St. Louis, Mo.

Taventors join National Institute of Inventors,
World Building, New York City; membership
society 1.goo strong; will help protect, develop,
finance and market your invention. Absolutely
no c¢harge. Write for booklet.

Patent Attorneys.

Patents Procured—Trade Marks Registered—A
compreheasive, experienced, prompt service fo1
the protection and development of your ideas.

Preliminary advice gladly furnished without
charge. ooklet of information and form for
disclosing idea f{ree on_request. Richard B,

Owen, 130 Owen Bldf,r.. Washington, D. C, or
2z78-T Woolworth Bldg., New York. i

M. F., Miller, QOuray Buwiding, ‘asnington,
D. C. Patent Arttorney, Mechanical and Elec-
trical Expert. Best guality of work and results.
Moderate charges. Advice iree.

Millions spent annually for ideas! Hundreds
now wanted! Patent yours and profit! Write
today for (rece books—tell how to protect your-
self, how to invent, ideas wanted. how we help
:on sell, etc. American Industries, Inc., 212
atent Dept., Washington, D. C.

Inventions Patented. Trade-marks Registered,
Labels, Prints and Publications Copyrighted,
reasonable fees; correspondence solicited; de-
tailed information free; booklets. Jaynes &
Jaynes, 702 Kellogg, Washington. D. C.

Protect Your Invention, Personal Service.
Send sketch for honest advice. J. Reaney Kelly,
732 C, Woodward Bldg., Washington, D. C.

Patent Your Own Inventions. Save atiorney’s
fees; we prepare applications; [urmish full in-
structions and give_ satisfaction. Free informa-
tion. Carl Larsen Co., Park Row Building, New
York City,

James N. Lyles—Patents, trade-marks. copy-
Sghés. 734-D "Eighth St., N. W., Washingion,

Automobile Direction Indicator, Electrically
operated. Just Patented. Manufacturing cost
low. Ability to Finance means money. oyalty
or contract. lnveslisg:ne. L. A & A, A Own-
bey, 1210 East sth St.,, Chattanocoga, Tenn.
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Miscellaneous,

Wanted- -Small Gasoline and Steam Engines.
Cash paid for 1 to 4 cylinder light weight
Motors. !4 to 1o H.P. Johnston, West End,
Pittsburgh. Pa.

Blacksmith, Listen! Prepare for big wages in
Navy and Arscnal with Toy's Modern Methods
doing hard jobs easy. Forging and making solid
welds, hardening and tempering to a standard,
with rolored tempering chares. _All for one dol-
lar. Sample free. W. M. Toy, Sidney, Ohio.

Snow Plow. Removes suow from sidewalks,
ete. Easy to raise or lower. Thoroughly tested.
Can also be used as toy. A. H. Tallyn, Benson. 11l

Be a Top Notcher—Get into the :007t Class.
Be Prosperous. Powerful. Happy. Our systemn
has shown thousands HOW. It can show YOU.
No guesswork. Proved. A true-to.liie Person-
ality Sketch and tirst lesson on Happier Living
for 10c. and_birthdate. ~Thomson-Heywood Co.,
Dept. 350, Chronicle Bldg., San Francisco, Cal.

For Sale—Choice Silver Biack breeding foxes.
Reid Bros., Bothwell, Ont., Canada.

TJulian's Liquid Fishing Lure. Doubles your
catch. Trial bottle, One Dollar. Geerge Julian,
Albany Building. Hoston, Mass.

Special—Cardboard tubing. impregnated, 35"
diameter. 2oc per foot. Postage extra. AMlaier,
335 East 93d St., New York.

Plastography Instruction with model or mould,
$2.00. Success awaits you. P, B. Spahr, York,
Penn.

Fancy Mice—3o Varieties; send stamp for list,
or soc for book giving f{ull information on
varieties, housing, breeding, Holman’s
Mousery, Dedham, Mass.

Music composed to words. Bauer Bros. (for-
merly of Sousa’s Band), Oshkosh, Wis.

Marvelous! Send for our time-saving mulitipli-
cation table. Products of any amounts_readily

etc.

calculated. Handy pocket size card. Price 10
cents (coin]) by mail. Remittance with orders.
Tabluated Information Card Co., 2040 Chestnut

St.. Philadelphia, Pa.

“Opportunity Adlets” bring quick results. Our
100,000 circulation, net. Other firms are makin
money—so can you, For proof address Classifie
Department, Electrical Experimenter, 233 Fulton
St., New York City.
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Motors, Engines and Dynanies.

Patents— My [ee payable in monthly install-
ments. _Send sketcﬁ for advice. Booklet [ree.
Frank Fuller, Washington, D. C.

John M, McLachlen, Atty. at Law, Patents,
Trade Marks, Copyrights, 410 McLachlen Bldg.,
Washington. S

Patent Attorney, Electrical En%incc_r. Mechan-
ical Expert; Thorough Personal Service. Frank
Ledermann, 21 Park Row, New York.
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Printing.

Small Motors and Generators: 1000 New Motors
and Generators from Bankruptcy Stock, !4 H. P.
A, C., %1850 each; 1% P.. $30.00, Batlerf'
Charging Sets—Robbins & Myers new outfits, all
sizes, $30.00 each and up, Charging, Lighting
and Moving Picture Arc Generators, $to.00 each
and up. Motors for all phases of current. Im-
mediate delivery. Less than 2 regular prices.
Write for late bulletin. Johnston, West End,
Pittsburgh, Penna,

For Sale —Motors, all sizes. \Write your wants.
We have them. E. Billstone, Jamestown, N. ¥.

100 Quality Printed Envelopes, size 634, 5oc.
Postpaid. Name cards same price. K. Wiese,
Atlantic, lowa.

100 Engraved Style Visiting Cards soc; 100
Emhlem Cards yoc. H, Gregory, Warwick, N. Y.
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Wireless.

Complete recciving sets $8.50, .50 and np.

fnstruments, parts, minerals. ircular for

stamp. Inquiries invited. Jenkins, 923 Purchase
Street. New Bedford, Dlass.

Switch Points. Bindin;i' Posts, Switch levers,
and small parts, send 2c for catalogue describing
these and other goods. A. W. Bowman & Co., 23
Church St.. (Harvard Square), Cambridge, Mass.

Before you build that new set get our [ree
circular on $witches and contact points. Hard
rubber knobs used. Eureka Secondary Co., 6v39
S. May St., Chicago. IIL

Radio Apparatus of Quality—Manufactured to
your own _ specifications. Radio Enginecring
Company, Baltimore, NMd.

Barﬁains_%" Wireless Coils complete, guar-
anteed, ., except postage. Also Wireless
Coils without vibrators, 45c., except postage.
Dubs, 1534 Pitkin Ave., Hrooklyn. N. Y.

Gas Engines for every purpose. Marine, row-
boat, stationary and motorcycle, Engines from
$10 up. Guaranteed one year. Wnte United
Motor Repair & Supply Co.,, 305-305 Broadway,
New York.

Make Your Own Transfermers. Costs a few
cents to make. Will ring bells, buzzers, ete. No
hatteries required. Guaranteed, instructions, 25c.
Abrams Co., 1305 Peoria St., Chicago.

Iastall Farm Ligbting Plants. Big Profts.
Get our Agency Plans at once. Wolkee Co.,
Louisville, Ky.

Repairing and rebuilding Galvanometers, Volr-

nieters, Ammeters on any electrical mmstruments.
V. W. Bradbury, Winnsboro, La.

Propeliers for Air Propulsion. Practice and
Professional blades inade to order. Crawford
Motor and Aeroplane Manufacturing Co., Pitts-
burgh, Pa.; New Orleans, La,

Inveniors’ and Manufacturers’. Experimentazl
work, models, tools, instruments, light ma-
chinery., Over twenty years' specialized experi-
ence working from samples, blue prints, reugh
sketches, explanations, Customers supervision
in machine shop permitted. Manufacturers’ and
Inventors' Eleetric Co.,, 20D Gold St.. New York.

Get the proper apparatus for your experiments.
Coils, Eleciro-magneto, Solenoids, Resistances,
Inductances and Condensers, designed and con-
structed to your order. J. E. Fast, 5850 W. Erie
St., Chicago, 1l

Problems and advice in Radio, Mathematics,
Electricity, Chemistry, etc,, answered by experts
for $1.00 and_up. Paragon Technical Bureau, 329
East Fifth Street, New York City.

10 Security Ford Locks, new, at $3.50 each,
regular $5.00 locks; 100 ampere combination Ford
Locks for switch at $2.00 each, new, regular
price $3.50; ome Palor Cut 6" Electric Fan, new,
at $4.26; one telephone, new, soc.; ome Premo

amera, No. 1—3%2 x 415‘4 Second-Hand at §6.00.
Electrical, Optical and Technical Supplies. H. C.
Hancock, Bogota. N. J.

Look! Save Money! Heavy aluminum 10 x 12
sheets, fifty cents; inch strip, 1zc. (t. Heavy
1% inch brass strip, 18c. {t.; 3§ inch, ioc. ft.
Postpaid. Robert Duffield. Detroit, Mich.

25c. in coin wilt answer that question on Stor:
age Batteries. Henry G. Oakes, 81 Triangle St
Buffalo, N. Y.

Look! Penlites exact representation of foun-
tain pens, 6sc.; 6%" tubular flashlight, $1.05.
Postage sc. extra on ecither. [Extra batteries
sold. J. McLardie, 424 Edgewater, Dayton, Ohio.

Will buy and sell anything electrical, chemical
or mechanical. Send for list and send in list
and prices. Box 255. North Bennington, Vermont.

23 Dry Cells Recharged for 4c. Instructions,
1oc. Walker, Box 465, Dayton, Ohio.
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Blue Prints. I

Biue Prints of Motor windings, 108 A.L. con-
nections, 13z D.C. armature windings, complete
240 diagrams $5.00 cash. Send 2s¢. for 12 samples
or write for particulars. Charles L. Chittenden,
811 West 18th Street, Kansas City, Mo.

Blue Prints: ¢ H P. Gas Engine, zoc; % H.P.
Steam Engine, soc; ' H.P. Boiler and Engine,
E)c;_all 3 lor $1.00. Circulars on Castings and

ngines [or stamp. Universal Gas Motor Co.,
365 Monadnock. Chicago.
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Instruction,

Typewriting learned casily and quickly at
home by Modern Fingering Gymnastic Method.
New discovery by long experienced typewriting
instructor makes e¢xpert typists. Demand in-
creased salary. Complete course, twelve lessons.
five dollars. Guaranteed. Enroll today. School
of Modern Method Typewriting, Warrén. Qhio.

500 Watt Motors, Modern, Efhcient, cost me
$17. lnvestigate! Duplicate! Clark, Barnes
Road, Newton, Mass.

50-H.P. Gasoline Engine, 4 cylinders, alumi-
num. cost 3$r.soo. Will take $450. Geo. B.
Boutelle, 324 N. Eutaw St., Baltimore, Md.

10 Volt, 20 Ampere Dynamo, brand new unider

half price, Call Saturday evening, 354 Convent

Ave.,, New York.
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Navelties.

Latest Fad, $1.00. Blanket tlag sofa pillow.
Covered with 24 flags. 8 shield of arms, satine
lined. Fletcher & Fletcher, 1711 S. Oregon Ave,
St. Louis. Mo. Agents write jor particulars.

Snappy girl pictures. You will like them and
want more; 20 for zsc._ Write today. Smith's
Nowelty, (Dept. 5) 6735 Elizabeth, Chicago, Il
111 L NI et s oAt )

For the Hair.

Our Universal Radio Receiving, Detector, and
Transmitting apparatus. The best that science
and skill can manufacture. 1f interested write
for catalogue. Universal Radio Mfg. Corpora-
tion. Elmira, Y.

Amateurs! Drop us a postal and receive in-
teresting information that is of vital importance
to you and_futurg amateur radio. American
Institute of Radio Engineering, Omaha, Nebr.

T was Bald. Obtained hair growth by an In.
dian's ointment containing genuine bear oil and
rare plant juices. Many others have good hair-
growing results. Will send box, postpaid, with
recipe, 1oc, John Hart Brittain, 150 E. 32nd St

-300. New York.
g g T o s TR i T o it
Persarnal.

Over 100 Brunches thoroughly taught by mail
For “Free Tuition”, apply Carnegie College,
Rogers, Ohio.
Lo O T T S

Song Poems W anted.

Write the Words for a Song. We write music
and guarantee publisher's acceptance. Submit
poems on war, love. or any subject. Chester Music
Co., 018 So. Michigan Ave., Room 265, Chicago.

You Write the Words for a Song—Submit
poems on war, love, or any subject. Chester Music
write music, guarantec copyright and assist in
securing publisher. Metropolitan Studios, Room
113, Morton Bldg., Chicago, 1l

Pttt TG OO SN O EARR TG e
Phenographs.
Build Your Pbonograph. “Periection’™ high-

%uality spring and electric Motors, Tone Arms,
eproducers. Wonderful results. Big saving.
New catalog and building instructions mailed
for ten cents. Indiana Plhonograph Supply Co.,
Indianapolis, Indiana.

Build Your Own Phonozraphs and manufacture
them for profit. Drawinig instructions, Parts,
Price List, Blue Prints, etc., complete, sent free
upon request. Write today. Associated Phono-
graph Co.. Dept. E-1. Cincinnati, Ohio.
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Letter Specialists.

Gold Catwhisker is best for mineral detectors.

Hard drawn 18 Kt. Gold Wire 26 B. & §. ];’-Q
inches, soc. Sterling_silver, 15¢.  Geo. Schuler,
Jr.. 126 W. 46th St,, New York City.

Are you secli-conscious—embarrassed in com-
pany—lacking in self-control?> These troubles
overcome. E E. Veritas, 100 Broadway, New
York City, N. Y.

Letters That Land Orders and Money Orders—
written for §4.00; three for $10.00. Guaranteed.
?ntcrion Service, Dept. 3, West New York, New

ersey.

You benefit by

mentioning the “Electrical Experimenter” zwhen writing to advertisers.
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ELECTRICAL EXPERIMENTER May, 1919

TREAT YOURSELF
With The

Wonderful
Health Restorer

96

Now made
simple and
perfectly safe

You Can Have Bodily Vigor, Success-Attain-
ing Energy, Attractive, Healthful Beauty

All at practically no cost—The great benefits of the
Violet Ray treatments heretofore only procurable at big
expense from physicians and beauty specialists are now available in
your own home. Look over list of treatments below, Send for particulars.

-

How Violet Ray Benefits

Electricity from your light socket is
transformed into health and beauty-

REATMENT CHART.

TED T
. APOREVAATED  CTRODE Yo !

= T AA -~~“-";‘1’1”
REMTE N ey, TN

T EPFK P -

st ERN TowesT e 2

S K

COUPON FOR BOOK

and Special Infarmation

RENULIFE ELECTRIC CO..
636 Marquette Bldp.. Detrolt, Mich.

Please send without ob!lgmlon.]{our book ““Health.'* explaln.
Ing Vielet Ray treatments with Kenullfe Generators: also give
full particulars as 1o lis application for aflments Checked below

TREATS SUCCESSFULLY

..Abscesses ..Faclal Neuraigla  ,.Obesity
.. Anemia +-Falllng Hair ..Paln In Abdomen
«.Asthma «.Fé&male Com. and Chest
«. Arterlascierosls Plalnts ..Paralysls
..Bzldness ..Goltre ..Plles
..Blackheads ..Gout . .Plmples
..Braln Fag «. Haemarrhelds ..Pyorrhea
v ..Bronchiils «.Hay Fever «.Rheumatism
V .. Bunlons «.Inlantlle Paraly. Scars 3
% . Brulses 315 .- Sctatlea
..Catarrh ..lnsomnla ..Skin Diseases
..Colds ..Lameness -Sore Throat and
+.Chllblalns ..Locomotor Ataxla Throat Dlseases
o ..Lumbago ..Spralns
- Deafness and Ear ..Nervous Affec. ..Toothachs
Diseases ons -.Weak Eyves
«.Eczcma «.Neuraigia Wrinkies

«.Enlarged Prastate ..Neuritis

+Warls and Moles,

Name, ., 4. R TR LT S TR L PP TY PRV P peew STRPD - P

Address......

R el E T A R L o R E N TPV VI e Ry P

RALLLL LI LS LD 22 P P PPV Y RV F Y TV YV Y V¥V Py ey Jepppyp

giving Violet Ray-—powerfully effec-

tive, yet gentle, scothing, perfectly
Voltage is raised from ordinary
|- lighting current to thousands of volts.

safe.

giving tremendous penetrative force.
The irresistible,

Painless Electricity

Science has modified electricity that
the weakest may stand its force with-
out fear or pain. Ewery tissue and
fibre i= saturated, patient experiencing
only a sensation of relief, as if standing
in a ray of sunshine. Violet Ray high
Jrequency has no comparison with old,

crude, electrical

revitalizing pow-
ers of Renulife
Viclet Ray are
carried at once to
every nerve cell,
fibre and part of
body. Blood is

Renulife Violet Ray

HIGH FREQUENCY GENERATORS

batteries and
shocking current,
Every jar and
shock isremoved.
The effects are
marvelously
rapid. Relief can

enriched and
purified by a flood of oxygen, giving
added vitality and strength, As-
similation and digestion improved—
functions restored to normal—extra
supply of fresh blood guickly brought
to arca treated. removing congestion
and supplying nourishment. While re-
lieving pains andaches, the manifest re-
sults of disorders. it

be given in one
or more treatments. Often cures
are accomplished in that time. It
is positive and certain in action,
1f you value your health, and want
to keep or restore your good looks
and gain vitality. throw away medi-
cine bottles—take this sensihle, scien-
tific means., Violet Rays work with

nature, Every

removes the deep-
seated cause; com-
bines the benefits of

Offered on a Moast Liberal

day's delay
makes relief more
difficult.

TRIAL PLAN

Send for Book-
let, “Health via

electricity, vi.bra-

tion, exercise, Learn the Wonderful Benefita
stimulation and by Actual Use
oxidation.

Violet Ray.”

RENULIFE ELECTRIC CO., 636 Marquette Bldg.,

CANADIAN RENULIFE ELECTRIC CO.

236 Netting Bldg., Windsor, Ont.

Unegqualed for scalp

Brings beauty par-
and hair

lor to your home

Detroit, Mich.

SALES REPRESENTATIVES
WANTED

Inhaling ozone. For
Catarrh, throat and
lungs, Marvelous
focal results with
general tonic effect

Treatment for gen-
era] debility, nery-
ousness, €tc,

You beuefit by mentioniug the “Electrical Expevimenter’” when swriting to advertisers,

www americanradiohistorv. com
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Flexible

Covers

Handy
Pocket-
Size
Yolumes

Just what you need to know to succeed in ELECTRICITY

E\ ERY electrician, every engineer, every mechanic should know

v Electrical Man

Wanls These Books

10
Volumes
' 3500
Pages
4700
Pictures
Per

Yolume

Per
3 Moolh

‘I{A'.mﬂ “ n!l

LEBl | $
cf"f';*u"“

l!!mm\
Gumgj E(:mpg
t Y-

READ THIS PARTIAL LI1ST OF CONTENTS

about these wonderfully hclpiu] instructive books. which give in No, 1 Contains 33 puces, 333 illustrations. ~ Electrical
_plain words a complete working knowledge of electrical engi- :
neering in all its phases,
You run into some new clectrical problem alinost every day. The iR, (ISR .
injormation you neced to help you in your every day work is in No. 2
HA U‘ KINS e '
""" mntside frou
ELECTRICAL GUIDES |No 4
These bnoks place electrielty at vont finger ends. They ecover vvery Imaginable 1e1h 1
subject, principle, theory, problem, trouble, and way of doing thiugs electrically No. 5 ‘o 320 jawes. £14 illusizatlons. A, C. Motors
Every sobject Ix Indexed So that you can turn right to 1t.  They are g study course | . nduclion moter |—
and 2 reference guide in one, written lu plain every day language—no wasted words i dilnp i .
—only what yon peed to know—chock il of up-ta-the-minute electricat knowledze. N 6
The guldes are a conipietc course in electrical engineering. They will help you in O.
every detail of 1he day’s electrical work. You can't ask an clectrical question that relays e
Hawkins Guldes can’t answer. : " (P

Pocket-Size Flexible Covers | No:.7
— e aMi repair —teicphones. e
The bnook. are small enough tn slip inio your eoat N 8 Cont 337 1 A
. —ha 1 in fe PRl WS O.
What Electrical Men Say less = elec :
Helped Him Make Good No. 9 ¢ ¥ 4
It [« only right for me 10 recom- troller ¢

mend highly the Hawking Guides, for

they h:orr Been of l'h\ EFealest la-uslsl- statlers @ 10

ance nie tn placing me In omy '

present position a- Superintendent of NO- 10 !

Construction  Department of wne  of Pressnra: THEO

Ohio‘'a large-st Elecineal Uomanles. ldering AUDEL.

1 =ould like to sew cvery man bave a )

set of Hawklus Guldes Tt will cost y0ii nothing ta receice these Bks—to look ' & CO.
Geo. hnecht, Columbus, Ohlo. hcx?l orer—ask them all the uwstions you cap think of Also a complete 126-page ready 72 Fifth Ave.

la the Naval Electirical Dept. nfo reference index of the complele New Yark,N. Y,

"The Ilawkina Guoldes are Ereat
help to me ja_the Naval Klectrical
Department, which lhr)’ cover  Yer
tharoughly . 1. Cornell,
L. 8. Hecciving Ship, Brooklsn, N, ¥

Superintendent

‘1 am now suberintendeat nof the
Dunnsitle Mrdro - Electzic  Svstems,
and Hawkina Guldes were a1 preat
1elb to me in huldln: dosn 8 ro-

afnsinie mositio
W, E Swarlz. L,.m\lllz- Ontario.

Wireless Operatora

1 hate worked wircless for tep
vears—but 1 wish ! had thesr books
FeATS ARO, as thev have sated e s
sreal desl of tronhle.” I[ Marshall

Steatner M & B No, 2
Walkerviite, Ont

00

THEO. AUDEL & CO.
72 Fifth Ave. New York, N. Y.

=

USE® THE COU PON

ND

e

NO MONEY-

Hbrary. This index lias been
planned 1o render easily ac-
cesslble all the vast infor-
mitlon eentained In the '
10 electeles!  pguides
&
Signaturs

Flease suhmit me for
examlaation Hawhins
Electrical Guldes (price
$1 each), = at once, pre-

There are over 13
300 cross  refer
ences.  Yon find

what you wanl

1o know In
stantly, '
' I Occupation.

Employed by
' Resldence. .
»

Reltrcnu EE May

You benefit by menfioning the

Elttrrx:al E.rrcnnu:nlrr'

when .umug te ad:crtisers.
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supper are yours, and your whole future depends on how y
can fritter them away on profitless pleasure, or you cane

you position, money, power, real success in life. Thousapd
positions are waiting in every field of work for men trg
job waiting for you—in your present work or any line
can do it without losing a minute from work or a wj
meal, and with plenty of time left for recreation. /£
each night, right at home, through the Interna

MOST of your time is mortgaged to work, meals and sleep.

Hundreds of thousands have proved it. The d
Engineers, climbzad to success through 1.C.S. help.
Architectsand Contractors, won their way to the top,

Building, and hundreds of
F{any of this country’s fore-

For 28 years men in offices, stores, shop e every line of technical and
commercial work—have been winning prométign’And increased salaries through the I.C.S. Over 100,000
R men are getting ready right now in the LC.S

way for the bigger jobs ahead.

TEAR OUT HERE

Box 6186, SCRANTON, PA. Your Chance Is Here!
Explain, without obligating me, how I can qualify for t! {tion, or in th . .
subject. bofore which 1 mark X, GBI [ Fesfin, o & Qi No matter where you live, the I.C.S. will come to
ADVERTISING O ELECTRICAL ENGINEER O WECHANICAL ENGISRER you. No matter what your handicaps, or how small your
rﬁﬁnﬁcsmr Elltnrllci::H BMcchunlesl Drattsman means, we have a plan 10 meet yowr cikcumstances. No
3 t crle W Machi i imi 4 H H
BESINESY Compieie) EYecesic/Lightine Dl Nachine Shop Practice matter how limited your previous education, the simply
Commerclel Lyw Elecuric Cer Runolng Boile rmaker or Deslgaer sritten, wonderfully illustrated I.C.S. textbooks make it
Certified Public Accountens LI Hesvy Electsic Trciioa Panecnmaker i N ch
Difigher Accounin OEleariesl Braftsman Qrocieker™ easy to learn, No matter what career you may choose, some
silwsy Accountaot ectric ne Deslgner oun ’ i 1
O T pes e e ony [ ey one of the 280 I.C.S Courses will surely suit your needs.
[)Stenographer & Typlst Telophone Work ClShest-Meta| Worker
Geod Englieh ARGlTET QETET EMUINERR '
ow mmer rchlte ¢t 1t a Al
DSbow-Cud"w:iur Comuclo“r"md Bull.d':: D!.:HI".V“E‘?)GI’;?[‘R‘ Make Your Start NOW .
Dglh\‘fnps'lr'i{\";n %gnﬂding Foremsn g.«s' ENGINE ovEl:nnnm
i arpenter 1] i vthi —
Rellwsy Muil Glerk 0 Concrete Bullder i S When everything has been made easy for you—when
Mall Coreles Bfiw!:"m RETEiEITEER Dsuryeying snd Mpoiog one hour a day spent with the 1.C.S. in the quiet of your
leating sn 11 . . H H . H
DWusirstor ClPlamblog Inspecior © Eﬂﬂdg! Erginese © own home will bring you a bigger income, more comforts,
O Perspective Drewiog Foremao Plumber BHIF DRAFTSHAN more pleasures, all that success means, can you afford to
Carpet Designer CUENIST OStructural Drsftsmsa 1 h Svd) icel § P
QW alipsper Deotgner Anclyleat Cheentos  DSwuctursl Englarer et another single priceless hour of spare time go to waste?
Bookcover Designer AE XF Mu 3 H is i . i
Bhecksex ot Miriag TR S A Make your start right now. Thls'ns all we ask: Without
OCommon Sehoet Sublecte 0 Mets! Miniog Jotoe Bost Buna's F reach cost, without obligating yourself in any way, put it up
MRS choolSEbESty e er e A S S LA ST to us to prove how we can help you.
O ATTONORILE OPERAYING () TEXTILEOVERSEERORSUPT.[ Vegetablr Growing
8 Awomobplle Repaicing Cotion Menutacturiag Live Stock s0d Deirying
Auto. Llrctrical Work Woolen Manufacturing O POULTRY HAISING k
Neme = Just Mar
L d .
L ——e—— | and Mail This Coupon
Sirect ond No._ S
Gity._- - _State_______
L Ganadians may send thie Coupon fo

International Corvespondence Sechoois, Montreal, Can.

Tre CAREY PRINTING CO. Inc.
NEw Yors
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