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* A Direct Route to
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Fit yolirself for one of the really big jobs by know-
ing electrical practice complete, including inside and
outside work, central stations, and the whole subject.
It takes long years to do this in practice only, where-
as, with the aid of the CROFT LIBRARY OF PRAC-
TICAL ELECTRICITY it takes only months.

IGGER PAY

THROUGH ELECTRICIT

worker is steadily advancing. Especially is this true 6f those who are educating
themselves in the finer points of electrical practice.

you can earn more. The
salary of the electrical

No matter how much nor how little you know of elec-
tricity, the Croft Library will be found of assistance
every day. You will immediately recognize the fact
that the author is a practical man. You will im-
mediately see the great difference between these and
other books on the subject you possess.

AND THIS—

McGraw-Hill Book Co.,
Inc.,

239 W, 39th St.,
New York.

Gentlemen: The CROFT
LIBRARY OF ELEC-
TRICITY more than came
up to my expectations., I
have been in tHe electrical
business for fifteen years,
and know the general run
of electrical books. Terrell
Croft’s Library is the best
I have had the pleasure of
examining.

READ THIS—

McGraw-Hill Book Company, Inc.,
239 West 39th Street, New York, N. Y.

Gentlemen: In an attempt to express my-
self about CROFT'S NEW LIBRARY OF
PRACTICAL ELECTRICITY, I have never
seen and do not believe there was ever
printed in the English language, a more
comprehensive set of books. It is a library
that is just as valuable to the novice as to
the expert, because it is all practice.

ELECTRICAL
PRACTICE
COMPLETE

Respectfully,

GUY H. PEIFER,
Chief, Doplan Silk Corporation, Hazelton, Pa.

Yours truly,
EDWARD T. HOFF,
713 3rd Ave.,
Asbury Park, N. J.

The Croft Library adheres closer to actual practice than any-
thing of the kind ever attempted. It is the most complete set
of books on electricity ever published. It is clearest in word
and illustration. It has no equal in every-day helpfulness.
It cannot be compared in any way with other sets of books on
this subject.

Just return the coupon—

Fill out the coupon below and return to us. We will im-
mediately send the eight volumes, charges prepaid, for tem
days’ use in connection with vour work. Don’t bother to send
any money, We do not want a cent from you until you have
examined the books and decided that they are a direct route
to btilgger pay. Then you can send us $2 per month for eight
months.

239 West 39th St., New York

Electricity, from the simplest principles to complete McGraw-Hill Book Co., 239 W. 39th St., New York

and economical operation of a central station.

Motors, generators, armatures, commutators, trans-
formers, circuits, currents, switchboards, distribution
systems.

Electrical machinery
operation and repair.

Wiring for light and power. How to do it mechani-
céally perfect, in accordance with the National Electrical

ode.

Wiring of finished buildings, TInderwriters’ and muni-
cipal requirements. Ilow to do the complete job from
estimating it, to completion.

Illumination in its every phase.
improved methods of lighting.
effects.

A complete course in mathematies uas appled to
work. A course which refreshes your mind, and gives
you mastery of all the shortcuts in figuring.

Electrical practice complete. Electrical practice as Occupaticn
experts know it. Electrical practice by experts. : TS RERGEYREAS o e o - FRPSE 2fe gt AL = i

A(;entlemen :—Pleagse send me the Library of Practical Elec-
tricity (shipping charges prepaid), for 10 days’ free examination.
If satisfactory, I will send $2 in ten days and $2 per month
until $16 has been paid. If not wanted, I will write you for
return shipping instructions.

of every type, installation,

NAIE ottt ittt gy n e s ot s an e ms s gy e s

Home Adidress .

The latest and most

Lamps and lighting CilIs i NS AN a2 o s £ e als |3 by e L L

Where Employed ................

when writing to advertisers.
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i VERY year millions of dollars’ worth of
! crops and property are destroyed by hail-
7l storms. Not infrequently human beings
and cattle are killed, due to their inabilit

to reach shelte® in time. Of course sucf\;

P | occurrences are not very frequent, which

is explained by the fact that the average size of a hail-

stone is not much larger than a small hazelnut. But
hailstones the size of a man’s fist are by no means
uncommon. Stones weighing two pounds have been
observed, but these are very rare. But whatever their
size or weight, hailstones are exceedingly destructive.

Hurled from a great height, with a powerful wind

accelerating their own speed, these frozen ice-pellets

destroy vegetation at an appalling rate annually. Fruit
on trees, crops and all vegetables are mowed down over
great areas several times each year.

In the United States there is an average of over
three hailstorms a year—OQOhio leading with over ten
such storms annually. Now the curious and outstand-
ing fact about hailstorms is that nearly all of them
occur during the summer, and practically none occur
without thunder and lightning. There is nothing new
contained in this statement—every child knows it. But
here the writer would like to inject a new thought:
namely, that the formation of hailstones is directly due
to certain and as yet not clearly understood electrical
processes. In other words, the formation of these
round ice stones is the product of the electric current
or static electricity.

This theory can be upheld by a few very simple
arguments. 1In the first place, the height at which hail-
clouds move is very low—never high enough to permit
water to freeze. Proof: During all hailstorms rain
always falls amid the hailstonés, and this rain is quite
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By Leroy { Leishman. Telephotographic Expert.
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DEVELOPING AN IDEA, by Nelson Hall...............

warm. 1f the hail were formed by a sudden cold air
wave, as our text-books want us to believe, where do
the warm raindrops come from—or why does it not
snow at least? However, it never does, particularly
during the summer season.

But this is not all of the story. According to Jaentr,
who investigated the subject thoroly, each hailstone is,
as a rule, composed of a mass of mixed snow and ice
in whose interstices there is held a gas—probably air
or oxygen—powerfully comprest within the central
cavity. If the hailstone is opened under water, the
enclosed gas is seen to expand. According to Jaentr
this gas is held under a pressure of as high as fifty
atmospheres! We know that cold alone cannot produce,
such a result, but we do know that the électrical cur-
rent under certain favorable circumstances can and
does produce cold. However, we admit that our present
knowledge is not sufficient to permit of a clear under-
standing of the complicated processes that take place
in the formation of a hailstone. It should be a fruitful
field for the investigator.

This brings us to a remedy for hailstorms. Many
methods have been tried in the past to prevent these
destructive storms—notably cannonading the clouds in
France, Austria and Italy. No relief whatsoever was
had.

But if we once admit the electrical nature of hail-
storms and fully prove it, the remedy should be simple,
Huge kites, larger than those built up to now and
capable of carrying a thick, stranded copper cable,
should be sent aloft immediately when storm clouds
gather. At a ridiculously low cost a dozen such kites,
spaced a mile apart, could draw the electrical charge to
earth, thus emptying the clouds of their danger. It
is worth a trial at least. H. GERNSBACK.
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“TheMaster Key is oo modest a title for sucha stupendous revelation

'\OME men and women seem to attract suc-
cess, power, wealth, health and attainment
with very little conscious effort; others conquer
with great difficulty, still others fail altogether
to reach their ambitions, desires and ideals.

Why 1s this so?

“The Master Key” will tell you why. No one
can read it and not be a changed man or woman.
None but who will emerge from its magic pages
with a firmer grasp of the future—a surer under-
standing of what he can do.

“The Master Key” is a key with which many
are converting loss into gain, fear into courage,
despair into joy, hope mnto fruition.

A copy of this magnificent, richly bound 128 page book will be sent to you, with-
out cost or obligation of any kind, if you address

Charles F. Haanel, 423 Granite Bldg., St. Louis, Mo.
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The

VOLUME 1. Elements of Electricity:
Magnetism — Static Electricity—Current
Electricity — Battery Circuits — Electro-
magnets—Principles of Dynamos and Mo-
tors—Induction Coils—Telephone Prin-
ciples. Prindiples of D. C. Dynamos: Field
Magnets — Armatures —Voltage Regula-
tion. Principles of D.C. Motors: Com-
parison with Generator — Operation —
Design. Storage Batteries: Mainten-
ance—Commercial Applications.

VOLUME 1II. Alternating Current
Machinery: Instruments—Armature
Windings — Regulation — Qutput —

eight big volu nes.

ELECTRICAL EXPERIMENTER
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ELECTRICAL BOOKS

T’S no longer necessary to serve an apprenticeship or go to school to learn
electricity. With this new library of PRACTICAL APPLIED ELECTRICITY

you learn right at home—in your spare time without interfering with your present work.
You can pick out any good, paying job that requires a trained man and fit yourself to fill it in a
very short time by spending an hour or two a day with these books. There’s no tiresome lessons
and a lot of higher mathematics for you to wade through. No theory and historical data that you
will never use. Nothing but plai.. English and common everyday figures anybody can understand.
It’s a home study course for the beginner and a handy reference guide for the expert combined.

Here Is What You Learn

Here are 100 different subjects selected at random from the

] This is just a small part of the total number
of things explained. Several thousand propositions are treated.

Tests—Commercial Types—A.C. to D.C.
Current — Converters — Switchboards —
Synchronizers.

VOLUME Ill. D. C. Dynamo Design:
Efficiency—General Principles. Armature
Winding: Calculations. Design of Small
Motors: D. C. Design—A. C. Design—In-
duction Motor Design. Transformers:
Operation—Efficiency—Construction.

VOLUME 1V. Electrical Measurements
and Meter Reading: Instruments—Meth-
ods—Voltage —Current—Testing—Watt-
Hour Meters. Electromagnets and Induc-
tion Coils: Design —Types. Industrial
Controllers: Troubles—Automatic—Hand.
Electric Elevators: Motor De-
sign — Control — Transmission.
Railway Signaling: Types.

VOLUME V. Interior Electric
Wiring: Exposed — Knob and
Tube Work—Wood Molding—
Metal Molding—Conduit—
Cable—Estimating—
Fixture and

September, 1919

Fixture Wiring—Theatres— Moving Pic-
tureMachines—Materials. Underwriters
Requirements: National Electric Code—
OQutside Wiring: High-tension Lines—
Ground Circuits—Controlling and Protect-
ing Devices.

VOLUME VI. Electric Lighting: Plan-
ning Systems — Cost — Estimating. Inte-
rior Lighting: Offices—Stores—Windows
—Factories—Residences. Exterior L ght-
ing: Railway Car Lighting: Material—
Maintenance. Applied Electrochemistry:
Electric Furnaces—Metal Refining.

VOLUME VII. Power Stations: Cost—
Equipment—Location. Switchboards: Wiring Dia-
grams—Connections. Management of Dynamos
and Motors: Connection Diagrams—Operation—
Trouble. Electric Welding.

VOLUME VIII. Electric Transmission
Lines: Line Calculations—Voltage Regulations—
Conductors - Construction—In-
sulation. Distribution Systems:
Design of Circuits—Laying Out
Systems —City and Country
Distribution. Electric Rail-
ways; Motors— Trolleys —
Car Wiring Systems—Me-

chanics. Power Plants:
Construction, etc.

You benefit by mentioning the “Electrical Experimenter’” when writing to advertisers.
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Electricity o Tomorkw
Very Latest Methods

HIS is the 1920 edition—new from cover to cover—every one of the eight big volumes

1s chuck full of the latest methods and discoveries in this fascinating field. 27 of the

greatest electrical engineers and experts in the business wrote these books just to help
you who are interested in electricity realize your ambitions. To make you successful. It’s not
one man’s ideas and experience, but the combined knowledge of the world’s greatest electrical
master minds, The seven volumes bound in genuine, flexible American Morocco, contain 3800
pages and more than 3000 pictures, diagrams, etc., illustrating everything known to electricity. See
the list of things the books teach you—the list of big jobs that are open to men with the“know how”
and our FREE offer that puts the whole set in your home for a week without costing you a cent.

Big Pay for Trained Men

Jobs paying from $1500.00 to $5000.00 yearly are waiting for men
who can qualify as Electrical Engineers —Substation Operators —
Trouble Men—Switchboard Operators—Dynamo Tenders—Electricians

pra"i‘al KHOWIedge Electricityis the greatest  If you are trained Good ,obs wai'ing

A force in the world and it in some branch of

Always in Demand i soving bigger and clectricityyouvill for Men Who Know
bigger every day. The neverhavetolook

multitude of uses it is now put to and the marvelous things it does for a job. The job and the big pay that goes with it will be
for us is as nothing compared to what it will be in a few yearsfrom looking for you. You can’t dodge a good job if you have
now. Just think what it means to us in our simple daily life. Itruns the “know how” under your hat. Don’t go along year after
our street cars and automobiles. It makes the telephone and tele  year depending on a small raise now and then. it takesa
graph possible. It lights our homes and gives us the “movies” too. iifetime to get you anywhere that way. Learn electricity
Thousands of men—highly paid men—are needed to handle this and JUMP ahead. Let these 27 great engineers help you
wonderful forcee. 'Why don’t you get into this big paying on your way with their books. Sending the coupon be-
field now? low is your first jump on the road to real success.

FREE Examination—No Risk

You can have this wonderful library to use in your own home or shop for a whole week FREE. It won’t cost you one
cent. DON'T SEND ANY MONEY. Just fili out and mail the coupon today and the entire set of eight volumes
will come to you by express collect. You be the judge and find out for yourself what the books will do for YOU,
Use them as you please. Go into every volume thoroughly. Show them to your friends and get their opinion.
Then, if you have any doubt about their value, send them back at our expense; you won'’t owe us anything.
If you like the books after a week’s examination, you pay us only $2.00 and the same amount every
month until $24.80 is paid. This is only 50 cents a week or 7 cents
aday. Most of us waste more than this every day of our
lives. Can you afford to pass up a better job and higher
wages when it costs only 7 cents a day for a short
time to get it? Of course you can’t. Mail
the Coupon Now—TODAY.

Special Offer!

A membership in this Society
costs $12.00 a year, but we will
give a one year membership
FREE to everyone who buys a set of

2 N\
=] N \)OOY‘ fs) o o
these books. This gives you the right X 1“-\ ______
to_consult the engineers the Society re- ¢ 1€ oxl® >
tains on any electrical subject at any time. o = o
Write as often as you please. Ask as = > P
W

many questions as you please. bl (¢ T 7

American Technical
Society &L p

Vou benefit by mentioning the “Electrical Experimenter”’ when writing to advertisers.
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“THE 100%

15 Cents
SEPTEMBER

1919

OVER 100
ILLUSTRATIONS

Edited by
H.Gernsback

GRAND OPERA
BY WIRELESS

See Page 100

WIRELESS MAGAZINE™

CONTENTS OF
SEPTEMBER [SSUE:

Grand Opera by Wireless.
By wu. Gernsback.

Guarding the Ether During the War.
By P II. Boucheron.
Construction of an Audion “B” Storage
Battery. By Herbert Webb.
Static Eliminator of Considerable Merit.
By Edgar Terrain Johnstone.
Wireless Telegraphy with the Canadians
at the Front. By J. W. Caucor.
The Double Deck Receiver.
A. B. C. of Wireless Reception.
By H. K. Dunn.
The Latest Design Antenna Switch.
By E. T. Jones.
The Lure of Radio. By Eugene Dynner.
Some Real Ideas.
Wrinkles for the Experimenter.
By W. llanlon.
A Pocket Size Receiver. By J. E. Aiken.
Value of the Radio Compass.
By L. A. Pollock.
Use of Screws, Drills and Taps in Radio
Construction. By J. Stanley Brown.
Junior Radio Course—Lesson 1.

By E. T\ Jones.
Club Gossip.
Questions and Answers.
Radio Digest.

. . »”
What “Radio Amateur News” [s:

With its third issue RADIO AMATEUR NEWS holds the field undisputedly as the
greatest radio magazine in print today. In point of circulation, number of articles,
illustrations, RADIO AMATEUR NEWS now leads all other wireless magazines. Take
for instance the August issue with its forty-eight pages; there were thirty-nine separate
purely radio articles and 115 illustrations. Owver twenty thousand copies were printed
and circulated.

Each issue of the RADIO AMATEUR NEWS now contains 48 pages (or more)
and an artistic cover in two colors. The illustrations average 125 every month and
there are from 40 to 50 up-to-date articles, some by our biggest radio scientists, in
every issue.

RADIO AMATEUR NEWS is the greatest and biggest radio magazine in print today.

RADIO AMATEUR NEWS is the only INDEPENDENT monthly wireless maga-
zine in existence. It caters to no commercial interests—it has no boss save its readers.
It is “different”—it has the latest radio news. It is a scientific magazine but it caters
largely to the RADIO AMATEUR—it is by and for the Amateur. It is publisht by
the publishers of the ELECTRICAL EXPERIMENTER, but there will be no dupli-
cation of articles in the two magazines, Both are entirely different—but both together
will give you ALL the radio news of all the world. Whether you are a professor or
an Amateur, get a sample copy or order it from your Newsdealer today.

Junior Radio Course B E T,IONES  sior

A distinctly new feature begins with the September issue in our new Junior Radio Course-
In this issue Lesson No. 1 will appear complete. This course is intended for the beginner and
everything presented will be in plain English, even the merest tyro in radio will find no trouble
in understanding and assimilating the knowledge. The series is a very important one and
nothing like it has ever appeared in print before. Everyone owes it to himself in this new age
to know sonething about wireless and this course will enlighten all laymen. Profusely illustrated
with pictures that anvone can understand.

48 PAGES
S,  TENPOR 125 ILLUSTRATIONS
$1.50 SAMPLE SPECIAL OFFER

Gentlemen:

i
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Latest Radio Patents. A Year
Please enter my subscription for RADIO AMATEUR

Junior Section. Canada and Fo OPY
relgn NEWS for the term of one year for which I enclose
$2.00avear TODAY

lllleer(?i\;ltterfr s3l'615|2' grs‘:?tr \t\!lllrilggl C‘Xlixlx}se?erz‘gnt‘ginli;eg l1‘26
EXPERIMENTER PUB. CO., 231 Fulton St., N.Y.C.
R i R

pages. 350 illustrations. size 6% x 10” with fine
flexible cloth eover. I have added 5c extra for postage.

have written my name and address in margin
below.)
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Campoemy
Stugiey”

Miss Evelyn Gosnell
in “Up in Mabel’s Room”

HE greatest asset any man can pos-
Tsibly have is the faculty for making

people like him.
Important than ability.

The secret of making people like you
lies in your ability to understand the emo-
tional and mental characteristics of the
people you meet.

Did you know that a blonde has an
entirely different temperament than a
brunet —that to get along with a blond
type you must act entirely different than
you would to get along with a brunet?

When you really know the difference
Letween blonds and brunets, the differ-
ence in their characters, temperaments,
abilities and peculiar traits you will save
yourself many a mistake—and you will
incidently learn much you never knew
before about yourself.

* * * 3k * * *

PAUL GRAHAM was a blond, and not
until he learned that there was all the
difference in the world between the character-
istics of a blond and those of a brunet did he
discover the secret of making people like him.

Paul had been keeping books for years for a
large corporation which had branches all over
the country. It was generally thought by his
associates that he would never rise above that
job. He had a tremendous ability with figures
—could wind them around his little finger—but
he did not have the ability to mix with big
men; did nzot know how to make people like
him.

Then one day the impossible happened.
Paul Graham became popular.

Business men of importance who had for-
merly given him only a passing nod of ac-
quaintance suddenly showed a desire for his
friendship. People—even strangers—actually
went out of their way to ao things for him.
Even ke was astounded at his new power over
men and women. Not only could he get them
to do what he wanted them to do, but they
actually anticipated his wishes and seemed
eager to please him.

From the day the change took place he began
to go up in business. Now he is the Head
Auditor for his corporation at an immense
increase in salary. And all this came to him
simply because he learned the secret of making
people like him.

You, too, can have the power of making
people like you. For by the same method
used by Paul Graham, you can, at a glance, tell
the characteristics of any man, woman or
child—tell instantly their likes and dislikes, and
YOU CAN MAKE PEOPLE LIKE YOU:
Here is how it is done.

Everyone you know can be placed in one of
two general types—blond or brunet. There

It is even more

ELECTRICAL EXPERIMENTER

AreYoua

Blond?

The Secret of Making

People Like You

15 as big a difference between the mental and
emotional characteristics of a blond and those
of a brunet as there is between night and day.
You persuade a blond in one way—a brunet
in another. Blonds enjoy one phase of life—
brunets another. Blonds make good in one
kind of a job—brunets in one entirely different.

To know these differences scientifically is the
first step in judging men and women; in get-
ting on well with them; in mastering their
minds; in making them like you; in winning
their respect, admiration, love and friendship.

And when you have learned these differences
—when you can tell at a glance just what to
do and say to make any man or woman like
you, your success in life is assured.

For example, there’s the case of a large man-
ufacturing concern. Trouble sprang up at one
of the factories. The men talked strike.
Things looked ugly. Harry Winslow was sent
to straighten it out. On the eve of a general
walkout he pacified the men and headed off
the strike. And not only this, but ever since
then, that factory has led all the others for
production. He was able to do this, because
he knew how to make these men like him and
do what he wanted them to do.

Another case, entirely different, is that of
Henry Peters. Because of his ability to make
people like him-—his faculty for “getting under
the skin” and making people think his way,
he was given the position of Assistant to the
President of a large firm. Two other men,
both well-liked by their fellow employees, had
each expected to get the job. So when the out-
side man, Peters, came in, he was looked upon
by everyone as an interloper and was openly
disliked by every other person in the office.

Peters was handicapped in every way. But
in spite of that, in three weeks he had made
fast friends of everyone in the house and had
even won over the two men who had been
most bitter against him. The whole secret is
that he could tell in an instant how to appeal
to any man and make him well-liked.

A certain woman who had this ability moved
with her family to another town. As is often
the case, it is a very difficult thing for any
woman to break into the chill circle of society
in this town, if she was not known. But her
ability to make people like her soon won for
her the close friendship of many of the “best
families” in the town. Some people wonder
how she did it. It was simply the secret at
work—the secret of judging people’s character
and making them like you.

OU realize, of course, that just knowing
the difference between a blond and a
brunet could not accomplish all these wonder-
ful things. There are other things to be taken
into account. But here is the whole secret.
You know that everyone does not think
alike. What one likes another dislikes. What
pleases one offends another. And what offends
one pleases another. Well, there is your cue.
You can make an instant “hit” with anyone,
if you say the things they want you to say,
and act the way they want you to act. Do
this and they will surely like you and believe

Vou benefit by mentioning the “Electrical Experimenter”
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Wallace Reid
Star in “The Valley of the Giants”
A Paramount-Artcraft Picture
in you and will go miles out of their way to
PLEASE YOU.

You can do this easily by knowing certain
simple signs. In addition to the difference in
complexion, every man, woman and child has
written on them signs as distinct as though
they were in letters a foot high, which show
you from one quick glance exactly what to
say and to do to please them—to get them to
believe what you want them to believe—to
think as you think—to do exactly what you
want them to do.

Knowing these simple signs is the whole
secret of getting what you want out of life—
of making friends, of business and social ad-
vantage. Every great leader uses this method.
That is why he IS a leader. Use it yourself
and you will quickly become a leader—nothing
can stop you.

You have heard of Dr. Blackford, the Mas-
ter Character Analyst. Many concerns will
not employ a man without first getting Dr.
Blackford to pass on him. Concerns such as
Westinghouse Electric and Manufacturing
Company, Baker, Vawter Company, Scott
Paper Company and many others pay Dr.
Blackford large annual fees for advice on deal-
ing with human nature,

So great was the demand for these services
that Dr. Blackford could not even begin to fill
all the engagements. So Dr. Blackford has
explained the method in a simple, seven-lesson
course, entitled, “Reading :Character at Sight.”
Even a half hour’s reading of this wonderful
course will give you an insight into human na-
ture and a power over people which will sur-
prise you.

Such confidence have the publishers in Dr.
Blackford’s course, “Reading Character at
Sight,” that they will gladly send it to you
on approval, all charges prepaid. Look it gver
thoroughly. See if it lives up to all the claims
made for it. If you do not want to keep it,
then return it and the transaction is closed.
And if you decide to keep it—as you surely
will—then merely remit five dollars in ful
payment,

Remember, you take no risk, you assume
no obligation. The entire course goes to you
on approval. You have everything to gain—
nothing to lose. So mail the coupon NOwW,
and learn how to make people like you, while
this remarkable offer is still open.

— FREE_EXAMINATION COUPON __

L ]
Independent Corporation
Publishers of The Independent Weekly
Dept. B-1109, 119 West 40th Street, New York

You may send me Dr. Blackford's Course of
seven lessons entitled “Reading Character at
Sight.” I will either remail the course to you
within five days after its receipt, or send you $5
in full payment of the course.

Name

Address

when writing to adwvertisers.
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It contains the follow-
ing 44 chemicals:

Alum Al;(SO,)s, (NH,).SO,
Antimony (powdered) (Sb)
Ammonium

Ammonium Carbonate
(NH,); COs
AmmoniumChloride (NH,Cl)
Ammonium Sulphate
(NH,); SO,
Barium Chloride (BaCl,)
Boric Acid (H;BO;)
Brimstone (Sulphur) (S)
Calcium Chloride (CaCly)
Calcium Oxide (CaQO)
Calcium Sulphate
(CaS0O,2H.0).
Charcoal (Carbon) (C)
Chloride of Zinc (ZnCl,)
Copper Sulphate (CuSO,)
Ferrous Sulphate (FeSO,)
Ferrous Sulphide (FeS)
Glycerol (Glycerine)
CaHs (OH) 5
Hydrochloric Acid (HCl)
lodine (1)
Iron Chloride (FeCl;)
Iron Oxide (Fe,O;)
Lead Acetate Pb (C;H:0.)
Litmus Paper
Magnesium Carbonate
(MgCO;3)
Manganese Dioxide (MnO.)
Mercury (Quicksilver) (Hg)
Nickel Chloride (NiClg)
Oxalic Acid (H,C,0,)
Sodium Bicarbonate
(NaHCO;)
Sodium Borate (NaBO,)
Sodium Carbonate (Na,COj,)
Sodium Chloride (NaCl)
Sodium Nitrate (NaNOj)
Sodium Phosphate
(Na,HPO,)
Sodium Sulphate (Na,SO.)
Sodium Sulphite (Na;SOj3)
Stannous Chloride (SnCl;)
Sulphate of Nickel (NiSO,)
Sulphate of Zinc (ZnSO,)
Sulphuric Acid (H;SO,)
Tin (Granulated) (Sn)
Zinc (Metal) (Zn)
Zinc Carbonate (ZnCOj;)

The following apparata
are furnished:

One Standard Washbottle

One Alcohol Lamp

One Conical Glass Measure

One Erlenmeyer Flask

One Glass Funnel

One Delivery Tube

Six Assorted Test-Tubes

One Test-Tube Holder

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
with this outfit,

ELECTRICAL EXPERIMENTER September, 1919

“The Joy of Father and Boy.”

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 A good part of the book is devoted to Weights and
C. P. (chemical pure) put up in appropriate wooden | Measures. The Metric System, the English system
hoxes, glass bottles, and hermetically closed jars. The | ;1d the U. S. System are fully explained.
acids are put up in_glass hottles, with ground-in glass

stoppers and there is a sufficient quantity of chémicals The following tables are furnished: Symbols and
supplied (mostly one to two ounces) enough to make Atomic weights of the Elements; Measures of Weights.
dozens of experiments with each. See list of Chemi- | volume, Capacity and Length; Per Cent solutions;
calg herewith. Conversion of Measure expressed in parts; Poisons

The apparata furnished are all of the best obtainable i : . :
B and their antidotes; Technical and common name of
make and of standard laboratory size and shape. A chemical substances; Formulas for Cleaning various

i i f t ished with this
list of_ the 17 pieces of apparata furnished wi i et

outfit is printed also herewith.

The Instruction book is a real Chemistry Course q .
for the Beginner, Some of the Contents are: Divi- Among the 100 Experiments are:
sion of Matter: This is a Treatise on Elementary How to make chemical tricks; How to make invisible
Chemistry and deals with the theory of the Ele- | 5,d magic inks; How to test flour; How to test soil;
ments, Molecules and Atoms, etc. Chemical Nomen- | 11, +5 Make Chlorine Gas and smoke (German War

clature: This explains in simple language the deri- . N
vation of the chgmical names of the Elements and Gas); How to bleacHh gloth afldHﬂowirs. I]{ow ggm‘?zol
their compounds. There is a chapter on Laboratory duce Oxygen and Hydrogen; How to make ¢ ‘3
Operations; Glass Working; First Aid; .Fire Ex- colors; How to test Acias and Alkalies and hundreds
tinguishers; Experimenters’ Aphorisms, etc. of interesting hints and formulas.

The price is still $5.00. Shipping Weight 10 lbs. (Can be shipped by Express only.)

1) THE ELECTRO IMPORTING CO., Mirs.

231 FULTON STREET NEW YORK CITY ;5

“THE LIVIEST CATALOG IN AMERICA”
Our big, new electrical cyclopedia No. 20 is waiting tor
you. Positively the most complete Wireless and electrical

TRADE MARK

ELECTRO IMPORTING COMPANY
231 Fulton St., New York Clty

1 enclose herewithh 6 cents in stamps or cein, t0

| eover postage, for which please send me your latest catalog in print today. 176 Big Pages, 4900 illustrations.

s eV ; Cyclopedia Catalog No. 20 us deseribed. 300 instruments and apparatus, etc. Big “Treatise on
3 NAME Wireless Telegraphy.” 20 FREE coupons for our 160-page

."\ @ = / ADDRESS . - FREE Wireless Course in 20 lessons. FREE Cyclopedia
\{;‘_’_-}_.z,-f ?rn STATE. ... ... .. .. o ) E. E 4-18 No. 20 measures Tx5147. Weight 3 1b. Beautiful stiff

covers.

when uviting to advertisers.

You benetit by mentioning the “Electrical Experimenter”
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fatherly sort of way. .
Mr. Preston, and

remember
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“Out they came, the financier patting Preston on the shoulder in o

‘Come to sce me as often as yow can,
that I’ll back you to the limit)”
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e Most Convincing Talker

Everywhere this man goes, people shower him with favors and seek his friendship.
other people ask for and are refused, he gets instantly.

LE)T me ask you this: There is a big busi-
ness deal to be put through. It involves
millions of dollars. Putting it through depends
wholly on one thing—getting the backing of
a great financier.

But this man is bitterly opposed to your idea
and to your associates. Seven of the most able
men and women in all America have tried to
win over this financier. They failed dismally
and completely.

Now, could you, a total stranger to this
man, walk in on him unannounced, talk for
less than an hour, and then have him take
your arm as a token of friendship, and give
you a signed letter agreeing to back you to the
limit ?

Could you?

STOUNDING? Yes! But it IV A4S done. And
T'll tell you how. Here is the way it all came
about. For a long time the directors of our com-
pany had felt the handicap of limited capital. We
had business in sight running into a million dollars
2 month. But we couldn’t finance this volume of
sales. We simply had to get big backing, and that
was all there was to 1t.

Because of trade affiliations, one man—a great
financier in New York—controlled the situation.
Win him over and the rest was easy. But how to
win him?—that was the question. No less than
five men and two women—all people of influence
and reputation—bhad tried. They were all repulsed
—turned down cold and flat.

You know how a thing of this sért grows on you
and how bitter utter defeat is. Well, we were
talking it over at a board meeting when one of our
directors announced that he knew of only one man
who could possibly put through the deal—a man
by the name of Preston.

So it was agreed that Preston was to be sounded
out at luncheon the following day. He proved to
be a fine type of American. At 34 years of age he
had become president and majority stockholder of
a thriving manufacturing business rated at three-
quarters of a million doﬁars.

Preston was deeply interested, as anyone would
be over the prospect of closing such a big deal.
The director in question said casually, “Why don’t
you run down to New York and take a shot at it,
Preston?’”’ Preston looked out of the window for a
moment, and then quietly answered, “You're on.”

WENT along with Preston simply as a matter

of form to represent our interests. Aboard
the 10:25 train out of Chicago we headed for the
smoker and got to talking with the crowd there.

Then I noticed something. Preston had domi-
nated them all. Everyone was eagerly hanging on
his words, and looking at him with open admira-
tion. No sooner would he stop talking than one
of the men would start him up again. Aud as the
men dropped off at stations along the way they
gave Preston their cards, with pressing invitations
to look them up. No douht about it, Preston was
T H E man ahoard that car.

The colored porter, too, came under his sway.
For that night, when the herths were being made
up, the porter came unasked to Preston, told him
that his berth was right over the car trucks, and

I Ever Met

insisted upon changing it to a more comfortable
one.

And so it went all the way to New York. Every-
one who met Preston took a great liking to him
the instant he spoke. They seemed to be eager
for his companionship—wanted to be with him
every mniinute, openly admired him, and loaded
him with favors.

Even the usual haughty room clerk at the hotel
showed a great interest in Preston’s welfare. He
showered us with attention while a long line of
people waited to register.

The next morning we called on the great fi-
nancier—the man who was so bitterly against us
and had flatly turned down seven of our shrewd
influential representatives.

I waited in the reception room—nervous, yest-
less, with pins and needles running up and down

my spine. Surely Preston would meet the same
humiliating fate?
But no! In less than an hour out they came,

arm in arm, the financier patting Preston on the
shoulder in a fatherly sort of way. And then I
heard the surprising words, “Come to see me as
often as you can, Mr. Preston, and remember that
I’ll back yoiu to the limit!”

AT the hotel that night sleep wouldn’t come.

I couldn’t get the amazing Preston out of my
thoughts. What an irresistible power over men’s
minds he had., Didn’t even have to ask for what
he wanted! People actually competed for hs at-
tention, anticipated his wishes and eagerly met
them. What 2 man! What power! . . . Then
the tremendous possibilities of it all—think what
could be done with such power!

What was the secret? For secret there must be.
So the first thing next morning I hurried to Pres-
ton’s room. told him my thoughts, and asked him
the secret of his power.

Preston laughed good-naturedly. “Nothing to
it—I—well—that—is—"" he stalled. “I don’t like
to talk about myself, but I’ve simply mastered the
knack of talking convincingly, that’s all.”

“But bow did you get the knack?” I persisted.

Preston smiled, and said, ‘“Well, there’s an or-
ganization in New York that tells you exactly how
to do it. It's amazing! There’s really nothing to
study. It's mostly a knack which they tell you.
You can learn this knack in a few hours. And in
less than a week it will produce definite results in
your daily work.

“Write to this organization—The Independent
Corporation—and get their method. They send it
on free trial. I'll wager that in a few weeks from
now you’ll have a power over men which you never
thought possible . . but write and see for your-
self.” And that was all I could get out of the
amazing Preston.

HEN I returned home I sent for the method
Preston told me about. It opened my eyes
and astounded me., Just how he had won over
the financier was now as clear as day to me. 1
hegan to apply the method to my daily work. and
soon I was able to wield the same remarkable
power over men and women that Preston had.
T don’t like to talk ahout my personal achievements
any more than Preston does, but I'll say this:
When you have acquired the knack of talking
convincingly. it's easy to get people to do anything
you want them to do. That's how Preston im-
pressed those people on the train—how he got
special attention from the hotel clerk—how he won
over the financier—simply by talking convincingly.

Things which

How he does it is told in this amazing story.

This knack of talking convincingly will do won-
ders for any man or woman. Most people are afraid
to express their thoughts; they know the humilia-
tion of talking to people and of being ignored with
a casual nod or a “'yes’” or “no.”” But when you can
talk convincingly, it’s different. When you talk
people listen and listen eagerly. You can get people
to do almost anything you want them to do. And
the beauty of it all is that they think they are
doing it of their own free will.

In committee meetings. or in a crowd of any sort
you can rivet the attention of all when you talk.
You can force them to accept your ideas. It helps
wonderfully in writing business letters — enables
vou to write sales letters that amaze everyone by
the big orders they pull in.

Then again it helps in social life. Interesting
and couvincing talk is the basis of social success.
At social affairs you'll always find that the convinc-
ing talker is the centre of attraction. and that
people go out of their way to ‘“make up” to him.

Talk convincingly and no man—no matter who
he is—will ever treat you with cold, unresponsive
indifference. Instead, you’ll mstantly get under
his skin, make. his heart glow and set fire to his
enthusiasms. Talk convincingly and any man—
even a stranger—will treat you like an old pal and
will literally take the shirt off his back to please you.

You can get anything vou want if you know how
to talk conwincingly. You've noticed that in busi-
ness ability alone won’t get you much. Many a
man of real ability, who cannot express himseif
well, is often outdistanced by a man of mediocre
ability who knows how to talk convincingly.
There's no getting away from it, to get ahead—
merely to hold your own—to get what your
ability entitles you to, yow've got to know how to
talk convincingly!

HE method Preston told me about is Dr. Law’s

“Mastery of Speech,” published by the Inde-
pendent Corporation. Such confidence have the
publishers in the ahility of Dr. Law’s method to
make you a convincing talker that they will
gladly send it to you wholly on approval

You needn’t send any money—not a cent.
Merely mail the coupon, or write a letter, and the
complete Course “Mastery of Speech,”” will be sent
you by return mail, all charges prepaid. If you are
not entirely- satisfied with it, send it back any time
within five days after you receive it and you will
owe nothing.

But if it pleases you, as it has pleased thousands
of others, then send only five dollars in full pay-
ment. You take no risk. You have everything
to gain and nothing to lose. So mail the coupon
now before this remarkable offer is withdrawn.

Independent Corporation
" Publishers of the Independent Weekly

Dept L1109 119 W. 40th St. New York

Please send me Dr, Frederick Houk Law’s ‘“Mas:
tery of Speech.” a Course in Business Talking and
Public Speaking in eight lessons. I will either re-
mail the Course to you within five days after its
receipt, or send vou $5 in full payment of the
Course.
Name

Address

You benefit by mentioning the “Electrical Experimeuter” when writing to advertisers.
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The Latest in “Silhouette Movies.”

! They Are MDade from ILif:(a g} tne M
from the Rear and the Actors Appear Before It Drest in Blac othes. )
Studio Stage by Means of an Electric Motor Attached to the Car Axle and Controlled by the Operators or a Third Man as Shown.

Is Supplied the Motor Thru a Third Rall.
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anner Here lllustrated.
The Camera Car Can Be

Copyright by E. P. Co., 1919

The Stage Screen Is Highly !lluminated
Rapidly Moved Toward or Away from the
Current
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produce the weird and unusual effect of
black people moving in a black world, they
are most suitable for comic pictures.

ey eevoen ey

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

N = e 4
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Silhouettes could be produced by shad-
ows thrown on a light screen.

Shadows,

however, do not produce a sufficiently sharp
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image. Gilhert’s
method consists rath-
er of directly photo-
graphing the actors.
They present the ap-
pearance of silhou-
ettes by having their
movements performed
in front of a power-
fully illuminarted
screen.  The method
used is shown in fig-
ure 1. Here we have
a stage upon which
4actors are moving be-
fore the transparent

il

A New Way to Make
Silhouette Movies.
The Man in the Pic-
tures Shown Is Photo-
graphed as in Fig. 1
from Life, While the
Giant Bird and the
Elephant Are Drawn
by an Artist in the
Proper Scale and then
Photographed. Figs. 2
and 5 Show the Com-
bined Effects Clearly.

screen, hehind which
lights are arranged to
give the necessary
illumination, but with-
out throwing direct
light ravs thru the
screen.

The screen forms
the front of a hox or

small  chamber  in
which the light is
produced, but pro-

jected from the white
painted walls to the
screen. The side
wings of this hox
carry banks of pow-
erful  electric lights

September, 1919

which  brilliantly  illuminate the rear
side of the transparent screen. The ar-
rangement is such as to prevent shadows
from falling from actors upon the screen.
Their position is indicated in figure 1. If
the lights are of sufficient intensity, pic-
tures taken by means of a motion-picture
camera in from of the stage, as shown in
figure 1, will be in silhouette. This method
of producing the pictures presents the ad-
vantage of giving the actors entire free-
dom o. movement, without reference to
the illuminating arrangement.

Gilbert's method admits of various in-
teresting applications, by which novel ef-
fects can be produced. = Figure 2, for in-
stance, shows. the picture of a tremendous
hird eating a mau. The actions of the man
have been actually picturized (to use the
language of the ‘*“movie” industry), as
showrn m figure 3, in a separate film. The
bird, however, and his “cruel” actions have
been produced by the pen of an artist ac-
cording to figure 4. Then both films have
heen combined into the final working filin,
igure 2, with its weird impressions. In a
similar way films, figure 5, of an elephant
and his trainer have been composed by
combining figures 6 and 7. The trainer has
liere heen an actual man, but the elephant, no
matter how natural he may look, has been
originated by an artist. In this case it is
decidedly more economical to arrive at the
elephant’s picture by employing the skill
of an artist than by having an actual ele-
phant on the stage.

The background of the picture, consist-
ing let us say of buildings, is frequently
produced by having a permanent drawing
painted on the screen hefore which the
actors appear. A picture of this kind is
illustrated in figure 1. In this case it is
not necessary to combine two films into
one, which naturally adds to the produc-
tion expenses. It is often possible, how-
ever, to make the background a natural
picture, such as a street scene, and this can
then be combined with a comic silhouette
picture produced by means of the Gilbert
process.

An Flectric Sign in Mid-Air

The accompanying illustration shows a
recent invention of Mr. Frank H. Ellison,
of New York City, who proposes an ad-
vertising scheme susceptible to many ad-
vertising adaptations whereby two power-
ful beams of electric light are flashed into
space at right angles, causing thereby an
image in the form of an advertisement,
flag, etc, to be cast up at the juncrure of
the two heams. The main shaft of light
may be thrown from a powerful electric
searchlight projector, or other source of in-
tense illumination, while the crosswise beam

B

The Accompanying tlustration Shows a New

Invention, Which Is as Radical as It Is Nove!

in Its Conceptioh. The Inventor Proposes to

Throw an Image of a Flag or an Advertise-

ment in Mid-Air at the Interception of Two

Powerful Beams of Light, as Here Illus-
trated.

- Drojector, carrying the image, may be in the
form of a stereopticon, in which different
slides can be placed and quickly changed,
as desired. In the event that an atmosphere
containing water vapor, as in the East, is
not availahle it becomes possible to provide
an artificial medinm for the purpose, by em-
ploying a small steam generator or boiler
under the spot where the image is desired.
A single steampipe or two may be run a con-
siderable distance above the roof of a high
building in the vicinity, and when it is de-
sired to throw the image or script in the
air, the steam is turned on and thus forms
a very good medium for the purpose.

c
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fatherly sort of way.
Mr. Preston

and remember
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“Qut they came, the financier patting Preston on the shoulder in o

‘Come to see me as often as you con.
that I’ll back you to the limit.’”

393

The Most Convincing Talker

Everywhere this man goes, people shower him with favors and seek his friendship.
other people ask for and are refused, he gets instantly.

ET me ask you this: There is a big busi-
ness deal to be put through. It involves
millions of dollars. Putting it through depends
wholly on one thing—getting the backing of
a great financier.

But this man is bitterly opposed to your idea
and to your associates. Seven of the most able
men and women in all America have tried to
win over this financier. They failed dismally
and completely.

Now, could you, a total stranger to this
man, walk in on him unannounced, talk for
less than an hour, and then have him take
your arm as a token of friendship, and give
you a signed letter agreeing to back you to the
limit ?

Could you?

STOUNDING? Yes! But it /¥ 4 S done. And
T'll tell you how. Here is the way it all came
about. For a long time the directors of our com-
pany had felt the handicap of limited capital. We
had business in sight running into a million dollars
a month. But we couldn’t hnance this volume of
sales. We simply had to get big backing, and that
was all there was to it.

Because of trade affiliations, one man—a great
financier in New York—controlled the situation.
Win him over and the rest was easy. But how to
win him?—that was the question. No less than
five men and two women—all people of influence
and reputation—had tried. They were all repulsed
—turned down cold and flat.

You know how a thing of this s6rt grows on you
and how bitter utter defeat is. Well, we were
talking it over at a board meeting when one of our
directors announced that he knew of only one man
who could possibly put through the deal-—a man
by the name of Preston.

So it was agreed that Preston was to be sounded
out at luncheon the following day. He proved to
be a fine type of American. At 34 years of age he
had become president and majority stockholder of
a thriving manufacturing business rated at three-
quarters of a million dollars.

Preston was deeply interested, as anyone would
be over the prospect of closing such a hig deal.
The director in question said casually, “Why don’t

ou run down to New York and take a shot at it,

reston?” Preston looked out of the window for a
moment, and then quietly answered, “You're on.”

I WENT along with Preston simply as a matter
of form to represent our interests. Ahoard
the 10:25 train out of Chicago we headed for the
smoker and got to talking with the crowd there.

Then 1 noticed something. Preston had domi-
nated them all. Everyone was eagerly hanging on
his words, and looking at him with open admira-
tion. No sooner would he stop talking than one
of the men would start him up again. And as the
men dropped off at stations along the way they
gave Preston their cards, with pressing invitations
to look them up. No doubt about it, Preston was
T H E man aboard that car.

The colored porter, too, came under his sway.
For that night, when the berths were being made
up, the porter came unasked to Preston, told him
that his berth was right over the car trucks, and

I Ever Met

insisted upon changing it to a more comfortable
one.

And so it went all the way to New York. Every-
one who met Preston took a great liking to him
the instant he spoke. They seemed to be eager
for his companionship—wanted to be with him
every minute, openly admired him, and loaded
him “with favors.

Even the usual haughty room clerk at the hotel
showed a great interest in Preston’s welfare. He
showered us with attention while a long line of
people waited to register.

he next morning we called on the great fi-
nancier—the man who was so bitterly against us
and had flatly turned down seven of our shrewd
influential representatives,

I waited in the reception room-—nervous, yest-
less, with pins and needles running up and down

my spine. Surely Preston would meet the same
humiliating fate?
But no! In less thap an hour out they came,

arm in arm, the financier patting Preston on the
shoulder in a fatherly sort of way. And then I
heard the surprising words, “Come to see me as
often as you can. Mr, Preston, and remember that
1’1l back you to the limit!”

T the hotel that night sleep wouldn’t come.
I couldn’t get the amazing E‘ eston out of my
thoughts. What an irresistible power over men’s
minds he had. Didn’t even have to ask for what
he wanted! People actually competed for his at-
tention, anticipated his wishes and eagerly met
them. What a man! What power! . . ." Then
the tremendous possibilities of it all—think what
could be done with such power!

What was the secret? For secret there must be.

So the first thing next morning I hurried to Pres-
ton’s room. told him my thoughts, and asked him
the secret of his power.
. Preston laughed good-naturedly. “Nothing to
it—I—well—that—is—"" he stalled. “I don’t like
to talk about myself, but I’ve simply mastered the
knack of talking convincingly, that’s all.”

“But how did you get the knack?” 1 persisted.

Preston smiled, and said, “Well, there’s an or-
ganization in New York that tells you exactly how
to do it. It's amasing! There’s really nothing to
study. It’'s mostly a knack which they tell you.
You can learn this knack in a few hours. And in
less than a week it will produce definite results in
your daily work.

“Write to this organization—The Independent
Corporation—and get their method. They send it
on free trial. 1’1l wager that in a few weeks from
now you’ll have a power over men which you never
thought possible . . but write and see for your-
self.” And that was all I could get out of the
amazing Preston.

HEN I returned home I sent for the method
Preston told me about. It opened my eyes
and astounded me. Just how he had won over
the financier was now as clear as day to me. 1
hegan to apply the method to my daily work. and
soon I was ahle to wield the same remarkable
power over men and women that Preston had.
1 don’t like to talk about my personal achievements
any more than Preston does, but T'll say this:
When you have acquired the knack of talking
convincingly. it's easy to get people to do anything
you want them to do. That's how Preston im-
pressed those people on the train—how he got
special attention from the hotel clerk—how he won
over the financier—simply by talking convincingly.

You benefit by mentioning the “Flectrical Experimenter’ when wwiting to advertisers.

Things ‘which

How he does it is told in this amazing story.

This knack of talking convincingly will do won-
ders for any man or woman. Most people are afraid
to express their thoughts; they know the humilia
tion of talking to people and of being ignored with
a casual nod or a *yes” or “no.” But when you can
talk convincingly, it's different. When you talk
people listen and listen eagerly. You can get people
to do almost anything you want them to do. And
the beauty of it all is that they think they are
doing it of their own free will.

In committee meetings, or in a crowd of any sort
you can rivet the attention of all when you talk.
You can force them to accept your ideas. It helps
wonderfully in writing business letters — enables
you to write sales letters that amaze everyone by
the big orders they pull in.

Then again it helps in social life. Interesting
and convincing talk is the basis of social success.
‘At social affairs you'll always find that the convine-
ing talker is the centre of attraction. and that
people go out of their way to “make up” to him.

Talk convincingly and no man—no matter who
he is—will ever treat you with cold, unresponsive
indifference. Instead, you’ll instantly get under
his skin, make. his heart glow and set fire to his
enthusiasms. Talk convincingly and any man—
even a stranger—will treat you like an old pal and
will literally take the shirt off his back to please you.

You can get anything you want if you know how
to tall: convincingly. You've noticed that in busi-
ness ability alone won’t get you much. Many a
man of real ability, who cannot express himself
well, is often outdistanced by a man of mediocre
ability who knows how to talk convincingly.
There’s no getting away from it, to get ahead—
merely to hold your own—to get what your
ability entitles you to, you've got to know how to
talk convincingly!

HE method Preston told me about is Dr. Law's

“Mastery of Speech,” published by the Inde-
pendent Corporation. ~ Such confidence have the
publishers in the ability of Dr. Law’s method to
make you a convincing talker that they will
gladly send it to you wholly on approval.

You needn't send any money—not a cent.
Merely mail the coupon, or write a letter, and the
complete Course ‘“Mastery of Speech,” will be sent
you by return mail, all charges prepaid. If you are
not entirely- satisfied with it, send it back any time
within five days after you receive it and you will
owe nothing.

But if it pleases you, as it has pleased thousands
of others, then send only five dollars in full pay-
ment. You take no risk. You have everything
to gain and nothing to lose.  So mail the coupon
now hefore this remarkable offer is withdrawn. ;

Independent Corporation

Publishers of the Independent Weekly
Dept L1109 119 W. 40th St. New York

Please send me Dr. Frederick Houk Law’s ‘“‘Mas:
tery of Speech,” a Course in Business Talking and
Public Speaking in eight lessons. 1 will either re-

mail the Course to you \v_ithi'n five days after its
receipt. or send vou $5 in full payment of the
Course.

NAME e mm e ccerions & 5 o cicias @M am- - o

Address




394 ELECTRICAL EXPERIMENTER September, 1919

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
ﬁ*; 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
- R 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.

Special Automobile Ignition Course

We have just installed a special automobile ignition course for auto
mechanics, garage men and owners. The course covers completely
ignition, starting, lighting and other electrical equipment in connection
with automobiles, motor boats, etc.

Let us explain our complete courses to you in person. If you
caw’t call, send now for 64-page book—it’s FREE to you.

Please send FREE and withaut obligation to NeW York

T .' Electrical School
----- i B AABDRESS) 29 West 17th Street, New York

New York Electrical School
29 W. 17th St., New York, N. Y.

You benefit by mentioning the “Electrical Experimenter” wihen writing to advertisers.
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resourcefulness and inventive in-
genuity, are counting for much to-
day in the production of live motion-
picture films. The public wants to be
entertained during their leisure hours.
Something radically new has to take the
place of the old, constantly, to suit the
“movie” fans and keep the theaters filled.
The greatest attractions of to-day will lose
their interest and novelty to-morrow. It

P ROGRESSIVENESS, combined with

ilhouette

\g
By H. GUMPEL

Mechanical Produc-
tiom of Moving Pic-
ture Films in
sSilhouette®’
is therefore self-evident that in this at-

inosphere of changeability there is a great
field open for wide-awake inventors.

AN

ovies

The latest novelty in the film world is
the photographic production of silhouette
pictures recently patented by C. A. Gilbert.
Pictures of this kind until recently had to
be drawn by hand. From fifteen to eigh-
teen individual pictures illustrating the
progress in action are needed per second.
The individually drawn comic picture is
therefore expensive in manufacture.

Gilbert is using silhouettes. Since these

Copyright by E. P. Co., 1915

The Latest in “Silhouette Movles.” They Are Made from Life in the Manner Here flllustrated. The Stage Screen Is Highly Illluminated

from the Rear and the Actors Appear Before It Drest in Black Clothes. The Camera Car Can Be Rapidly Moved Toward or Away from the

Studio Stage by Means of an Electric Motor Attached to the Car Axle and Controlled by the Operators or a Third Man as Showh. Current
Is Supplied the Motor Thru a Third Rall,
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produce the weird and unusual effect of
black peoplc moving in a black world, they
are most suitable for comic pictures.

ELECTRICAL EXPERIMENTER

Silhoucties could be produced by shad-
ows thrown on a light screen. Shadows,
however, do not produce a sufficiently sharp
image. Gilbert’s

X

method consists rath-
er of directly photo-
graphing the actors.
They present the ap-
pearance of silhou-
ettes by having their
movements performed
m front of a power-

9 00 O 9 00 0D 0 0 00O O[0 0 0O oD DD OO DODOGO O D
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fully iflaminated
screen. The method
used is shown in fig-
ure 1. Here we have
a stage upon which
actors are moving be-
fore the transparent

PHOTO OF LIVE SUBJECT

DRAWN BY R7IST

R
A New Way to Make

Silhouette Movies.
The Man in the Pic-

®

tures Shown Is Photo-
graphed as in Fig. 1
from Life, While the
Giant Bird and the
Elephant Are Drawn
by an Artist in the
Proper Scale and then
Photographed. Figs. 2
and 5 Show the Com-
bined Effects Clearly.

il

DRAWN BY RRTIST *

screen, behind which
lights are arranged to
give the necessary
illumination, but with-
out throwing direct
light rays thru the
screen.

The screen forms
the front of a box or

PHOTO OF LAVE SUBJECT

small  chamber in
which the light is
produced, hut pro-
jected from the white
pamted walls to the
screen. The side
wings of this hox
carry banks of pow-
erful electric lights

September, 1919

whiclr  brilliantly  illuminate the rear
side of the trausparent screen. The ar-
rangement is such as to prevent shadows
irom falling from actors upon the screen.
Their position is indicated in figure 1. If
the lights are of sufficient intensity, pic-
tures taken by means of a motion-picture
camera in fronr of the stage, as shown in
figure 1, will be in silhouette, This method
of producing the pictures presents the ad-
vantage of giving the actors entire free-
dom oi movement, without reference to
the illuminating arrangement.

Gilbert’s method admits of various in-
teresting applications, by which novel ef-
fects can be produced. Figure 2, for in-
stance, shows the picture of a tremendous
bird eating a man. The actions of the man
have been actually picturized (to use the
language of the *“‘movie” industry), as
shown in figure 3, in a separate filn1. The
bird, however, and his “cruel” actions have
been produced by the pen of an artist ac-
cording to figure 4. Then both films have
been combined into the final working film,
figure 2, with its weird impressions. In a
similar way films, figure 5, of an elephant
and his trainer have bheen composed by
combining figures 6 and 7. The trainer has
liere been an actual man, but the elephant. no
matter how natural he may look, has been
originated by an artist. I this case it is
decidedly more economical to arrive at the
elephant’s picrure by employing the skill
of an artist than by having an actual ele-
phant on the stage.

. The background of the picture, consist-
g let us say of buildings, is frequently
produced by having a permanent drawing
painted on the screen before which the
actors appear. A picture of this kind is
illustrated in figure 1. 1In this case it is
not necessary to combine two films jnto
one, which naturally adds to the produc-
fion expeuses. It is often possible, how-
ever, to make the background a natural
picture, such as a street scene, and this can
then be combined with a comic silhouette
picture produced by means of the Gilbert
process.

An Electric Sign in Mid-Air

The accompanying illustration shows a
recent invention of Mr. Frank H. Ellison,
of New York City, who proposes an ad-
vertising scheme susceptible to many ad-
vertising adaptations whereby two power-
ful beams of electric light are flashed into
space at right angles, causing thereby an
image in the form of an adverrisement,
tlag, etc., to be cast up at the junciure of
the two beams. The main shaft of light
may be thrown from a powerful electric
séarchlight projector, or other source of in-
tense illumination, while the crosswise beam

The Accompanying lllustration Shows a New

Invention, Which Is as Radlcal as It Is Novel

in Its Conception. The Inventor Proposes to

Throw an Image of a Flag or an Advertise-

ment in Mid-Air at the Interception of Two

Powerful Beams of Light, as Here Iilus-
trated.

.« Dprojector, carrying the image, may be in the

form of a stereopticon, in which different
slides can be placed and quickly changed,
as desired. In the event that an atmosphere
containing water vapor, as in the East, is
not available it becomes possible to provide
an artificial medium for the purpose, by em-
ploying a small steam generator or boiler
under the spot where the image is desired.
A single steampipe or two may be run a con-
siderable distance above the roof of a high
building in the vicinity, and when it is de-
sired to throw the image or script in the
air, the steam is turned on and thus forms
a very good medium for the purpose.

LIGHT RAYS
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HELIUM GAS IN
SUBDIVIDED COMPARTMENTS,

RUODER TAIL MARKER /
LIGHT

;

"FILLETED RIGID®

DESIGH OF BALLOGN
ENVELOPE

CABING,
‘RADIQ ROOM ETC,
ENGINE FUEL,
AIR AND WATER BALLAST

HOING
ELEVATOR

ENGINE \
HELIUM GAS

WIRELESS
~ANTENNA

$ = PILOT HOUSE
| SLEEPING SPACE
14 ENVELOPE (HAMMOCKS)

PROPELLER’

AIR BLOWN THRU
CENTRAL TUBE

SEARCHLIGHT

This tlustration Shows a Recent Development In Simplifying the Airship

and at the Same Time Making for More Efficiency all Around.

The Idea Is To Do Away Entirely With the Underslung Power Gondolas, Such as are Used on the knghsh and German Airships of the

Zeppelin Type.

The Engines are Housed in a

wind Tunnel Running Thru the Center of the Airship as Shown.

Propeliers Which are

from Fifteen to Twenty Feet in Diameter Create a Sort of Vacuum Within the Tube, and the Airship Therefore will Virtuaily Suck Its

Way Thru the Air at an Increased Speed.

Speeding

N its historic cruise to the United

States the R-34, while making a

splendid achievement, disappointed

many for the reason that it had

been hoped that the dirigible would
make a westerly passage much quicker than
it actually did.” Of course, the airship had
to battle against head-winds nearly all the
way over, which is best proven by the fact
that on its return trip it accomplisht the
eastward passage in 75 hours.

Oue recason, and the entire reason, that
Brown and Alcock tlew across the ocean in
sixteen hours with an airplane, while the
quickest trip of the airship took over four
times as long, is explained in one word-—
friction. The airplane offers but little sur-
face to the wind, due to the fact that its
surfaces not only are comparatively small,
but cutting like a knife, they do not offer
much resistance to the air. The airship on
the other hand, due to its large and cum-
bersome bulk, gives rise to enormous fric-
tion not only head on, but along its sides as
well. In this capacity it stands on a par
with the Dbig ocean liner that sinks deep
into the water, and consequently needs an
enormous power to move it, whereas the
little motorboat-hydroplane, when provided
with suitable vanes, will actually skim
above the water, hardly touching the latter,
at a speed many times that of the ocean
liner. Here we have the same comparison.
It is simply a matter of reduced friction
of the mechanical birds and their natural
element, the air. We therefore find that if
we can do away with all unnecessary fric-
tion on the huge airship, we will he able
to propel it much faster. Take the case
of the R-34 with its four gondolas; these
take up quite a good deal od room and
make for air resistance when the airship is
mn flight. While to the layman this appears

By H. GERNSBACK

trifling. it tends to retard the total speed
of the airship very considerably, and if we
can do away with these gondolas and their
engines, we will increase the speed of the
airship by just so much.

Also, if we can diminish the resistance
created by the nose of the airship as it
plows its way thru the air, we will agaiun
increase its speed. This, of course, is ap-
parent, and the following experiment, which
anyone may try himsel{, ought to prove it
abundantly. Take a pail of water and try
to drag it with the open side thru a stream
of water. You will meet with an enor-
mous resistance. Take the same pail and
make a hole of about half the diameter in
the bottom of the pail. You will now find
that you can drag the pail with considerable
ease, for the reason that the water flows
right thru it. In the former experiment it
was necessary to first fill the pail with
water, and after this move (displace) a col-
umn of water represented by the diameter
of the pail.

With these things in view, the writer of-
fers a novel idea in which it is proposed
to speed up dirigibles considerably. The
idea is made clear in the accompanying
illustration. It will be seen that this air-
ship has no gondolas whatsoever, and the
power plant is not hung underneath the air-
ship, as is common in all Zeppelin types.
Instead, the center of the airship is hollow,
forming a wind tunnel extending clear
thru the entire length of the airship. This
air tube, of course, is not a small affair,
but is anywhere from 15 to 25 feet in
diameter, as will be noted. The three en-
zines are stationed, the first at the nose,
the second at the tail end, and the third
in the center of the wind tunnel. The pro-
pellers must be of the same diameter as
that of the tunnel, and the object is to have

all three of them working at the same time
in order to suck in the air at the nose of
the ship and form a sort of vacuum. The
air will then flow thru the tunnel, the same
as the water flows thru the pail after we
made a central opening in its bottom. From
this it will he seen that the airship will
virtually suck its way thru the air, and it
should be possible for such a craft to make
much greater speed than with the former
methods. Moreover, as the engines are not
exposed to the elements, it would also
seem that not so much engine trouble
should develop, as is the case with the
under-slung type. Another very important
consideration is that inasmuch as the air
is rushing right back of the engines, the
cooling of the latter is infinitely better than
at present. And as every engine man
knows, the better an engine is cooled the
less likelihood there is of trouble devel-
oping.

In the aérial liner of the future, in order
to do away with all unnecessary head re-
sistance, the crew’s quarters, etc, will prob-
ably be located at the bottom of the air-
ship, and as will be noted in the illustra-
tion, the entire living quarters are fashioned
with stream lines, to minimize all unneces-
sary air resistance.

Hydrogen gas will probably not be used
much longer, as already Zeppelin types in
Germany demonstrated that these huge hags
are not safe with the enormous quantities
of inflammable gas stored within their
metaltic girders. Electric sparks set up by
the electrical machinery of wireless appa-
ratus are a constant danger to the explosive
gas, and the same is true should lightning
hit the dirigible. The airship of the future
for this reason will use Helium gas in its
subdivided compartments, or some other

(Continued on page 446)
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By ISABEL M. LEWIS

Of the U. S. Naval Observatory
Interesting Phenomena of Gravitation

564 LBS.

This Shows Graphically How Much a Human Being Would Be Able to Lift on the Varlous

Heavenly Bodies. This illustrates That a Pound Does Not Weigh a Pound Everywhere in

the Universe, But Changes According to the Mass and Density of the Heavenly Body upon
Which It I's Placed.

HE earth is revolving around the
sun in an orbit that is almost a per-
fect circle with a velocity of eigh-
teen and one-half miles per second.
f for any reason this orbital velocity
should suddenly cease or be brought to
zero, the earth would fall into the sun
and the time of falling would be sixty-four
and one-half days. If its orbital velocity
should be brought almost to zero, that is
if the earth still possest a slight motion
at right angles to the line connecting it
with the sun, it would describe an ex-
tremely narrow ellipse with the sun at the
further focus (see diagram 1), and would
return to the point where its velocity had
changed after one hundred and twenty-nine
days.
1f the orbital velocity should be increased
more and more, the ellipse would become
wider and wider, and the period of the
earth’s revolution longer and longer. When
the orbital velocity reached eighteen and
one-half miles per second the earth would
be revolving around the sun in a circular
orbit in a period of 36514 davs (as it does
now). If the orbital velocity should in-
crease still more the earth’s orbit would
hecome elliptical again with the sun now at
the nearer focus and the width of the ellipse
would increase as the velocity increased.

THE EARTH COULD LEAVE SOLAR SYSTEM.
When the orbital velocity reached 26.2
miles per second (the velocity from in-
finity or parabolic velocity for the earth),
the earth would escape the control of the
sun and leave the solar system on the curve
of a parabola never to return. If the or-
bital velocity should exceed 262 miles per
second the earth would also escape from
the solar system, but the curve would be
hyperbolic instead of parabolic in form.
Now each planet in the solar system has
its parabolic velocity or, as we might call
it, velocity of escape from the solar sys-

tem, and as this varies inversely as the
square root of the planet’s distance from
the sun, it becomes less and less as the
planet’s distance from the sun increases.

For Neptune the parabolic velocity is
only 4.7 miles per second. If its orbital
velocity of three and one-third miles per
second should be increased to this parabolic
velocity Neptune would escape from the
solar system.

If a body should fall from infinity or
the distance of the stars toward the sun
under the force of the sun’s attraction
alone, it would have acquired a velocity of
4.7 miles per second by the time it had
reached the orbit of Neptune, 26.2 miles
per second when it had arrived at the
earth’s orbit and 383 miles per second by
the time it had reached the surface of the
sun.

Let us consider now what velocity an ob-
ject at the surface of the sun must pos-
sess in order to escape the sun’s attraction
and pass off into space. Evidently this
would be the same as the parabolic velocity
or velocity from infinity for the sun’s sur-
face, 383 miles per second. Any object at
the solar surface endowed with a velocity
in excess of this amount would leave the
sun never to refurn,

THROWING A STONE INTO INFINITY.

Since it can be shown that this velocity
of escape varies directly as the square root
of the mass of the attracting body, it is
possible to compute the velocity of escape
for objects on all of the planets in the
solar system as well as for objects on the
sun. These values are given in Table L.
Objects on any of the planets possessing
these velocities or greater velocities escape
from the control of their respective planets
and either become satellites of the sun or
leave the solar system entirely, depending
on the excess of their velocities over the
critical value. It will be noted from a
glance at these critical velocities given in
Table I that it would be easily possible to
fire a cannon ball from Ceres, the largest
asteroid, that would pass off into space,
never touching the surface of the asteroid,
while on Eros a stone could be thrown
from the hand with sufficient velocity to
enable it to escape the control of the
asteroid.

e — g:m N,

SUN

How Would You Like to Clear in One Bound a Mountain Nearly One Mile in Height? This

Is Exactly What You Could Do If You Were on Eros, the Small Asteroid. If You Cauld

Jump Four Feet High on Earth, You Could Jump Over One Mile on Eros. Even on the
Moon You Could Jump Over a House Without Much Trouble, with One Bound.

s
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SHOOT A CANNON BALL FIVE MILES A SEC-
OND AND YOU HAVE A NEW MOON.

In the last column in Table I is given
the velocities for satellites grazing the sur-
faces of the various planets, the sun or
moon, in circular orbits. It can be shown
that these values are equal to the critical
velocities or velocities of escape multiplied
by the square root of one-half. It will be
noted that for the sun this value is 271
miles per second, that is, an object hurled
from the sun with a velocity of 271 miles
per second would become a satellite of the
sun, moving close to its surface in a cir-
cular orbit. An object hurled from the
earth’s surface with a velocity of 5 miles
per second would likewise become a satel-
lite of the earth, revolving around it in a
circular orbit close to the surface.

It is dnteresting to consider in this con-
nection what would be ‘the course of pro-
jectiles hurled from the earth or other
planets with varving velocities.

If an object should be thrown from a
mountain or some other elevated position
on the earth’s surface horizomtally (neg-
lecting resistance of air) with a very slight
initial velocity, it would fall almost straight
downward, and if the earth were concen-
trated at a point at its center the obhject
would move in a very narrow ellipse
around the earth’s center, returning to the
point of departure again after 30 minutes.
If the velocity is increased more and more
the object falls further and further to one
side, and if the earth were concentrated at
its surface so the object would not en-
counter the surface; it would move in an
elliptical path, always returning to the
original point. The widths of the ellipse
would increase with the velocity (see dia-
gram I1). Finally when the velocity with
which the object is hurled reaches 5 miles
per second it leaves the earth entirely and
becomes a satellite of the earth, moving in
a circular orbit with a period of 1 hour 25
minutes. If the velocity is increased be-
yond 5 miles per second the object con-
tinues to revolve around the earth in an
clliptical orbit whose width increases with
the velocity until a velocity of 7 miles per
second is reached, when the object flies
off on a parabolic curve, escaping the
earth’s attraction entirely and becoming a
satellite of the sun. The same principle
holds for all the other members of the
solar system as well as for tlie earth, and
a reference to table 1 will show the velocity
of escape for each member of the solar
system as well as the velocity with which
an object must be thrown from the surface
in order to make it a satellite of the planet
in question.

It is interesting to consider in this con-
nection what would happen if the earth
should suddenly explode. All particles that
received an initial velocity wunder seven
miles per second, the velocity of escape,
would come back to the scene of the catas-
trophe repeatedly in elliptical orbits, and
those that were ejected with equal velocities
would come back at the same time, how-
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Showing How Much You Would Weigh on the Various Heavenly Bodies. If You Weigh 150

Pounds oh Earth, Your Weight Would Shrink to 2 Ounces on Eros. While on the Sun You

Would Weigh over 2 Tons and You Would l?,Ngt Have Sufficient Strength to Lift Your
Own Body.

ever different the directions of their ejec-
tion or the width of their orbits. If the
velocity of ejection equaled or exceeded
seven miles per second, they would not
return.

WEIGHT ON OTHER PLANETS.

Let us consider now some of the inter-
esting phenomena arising from the fact
that the surface gravity of a planet, or its
attraction for objects at its surface, is pro-
portional to its mass or the quantity of mat-
ter that it contains. This affects directly
the weight. of objects at the surfaces of the
planets and the amount of work that can

Do You Know That if There Were a Shaft

Drilled Right thru the Earth, and if You

Were to Descend into Same, You Would

Weigh Nothing When You Arrived at the

Center? Our lllustration Shows How Much

You Would Weigh at the Different Levels in
the Shaft.

be performed against the attraction of
gravity on the various planets.

Taking the earth’s attraction for objects
at its surface as the unit, the relative sur-
face gravity for all other planets, the sun,
and the moon, has been computed (see
Table 1) by multiplying the density by the
radius, hoth quantities relative to the corre-
sponding values for the earth.

We then find what a man weighing 150
Ibs. on the earth would weigh if it were
possible for him to exist on the sun, moon
or other planets, to what height he could
jump against the attraction of gravity and
what weights he could lift; also with what
velocity an object must be endowed to en-
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This 1llustration Depicts with What F

; p— —t
orce You Must Hurl a Body Into the Alr so It WIll

Never Return,—in Other Words, Becoming a New Satellite. If You Could Build a Cannon
to Shoot a Projectlle into the Air Going at the Rate of Five Miles per Second, it Would
Become a New Moon Gravitating Around the Earth In an Orbit of Its Own. On Mars the
Velocity Need Only Be 1.1 Miles per Second, While on Eros You Could Throw a Stone into

the Air So That It

Would Never Return.

able it to escape from the planet and under
what condition it would hecome a satellite
of the planet revolving close to its surface
in a circular orbit.

We note (Table I) that a man who
weighs 150 Ibs. on the earth would weigh
4,146 1bs., or over two tons, on the sun. I1f
he could jump to a height of four feet on
the earth he would find himself unable to
raise his body even two inches by his own
energy, against the sun’s surface gravity.
He would be, indeed, crushed by his own
weight, lifting his arms and feet and mov-
ing about only with the greatest effort. He
would have as much difficulty in lifting a
weight ot seven pounds on the sun as in
lifting a weight of two hundred pounds
on the earth.

On the asteroid Eros on the contrary his
weight would be but fwo ounces. He could
jump to the height of a mile as easily as he
could jump to a height of four feet on the
earth, and he could lift one hundred and
thirty tons as easily as he would lift two
hundred pounds on the earth.

It will be noted that the weight of the
large engine on the cover drawing is given
as 684,000 pounds. This corresponds to a
weight of 500 Ibs. on Earth. This is prob-
ably the limit a professional strong man
could lift on earth.

LIVING IN A VACUUM.

This brings us to the interesting subject
as to what would happen if we were to visit
one of our small planetary bodies on which
there is no atmosphere, such as for instance
our moon and any of the Asteroids. Being
that the gravitational pull is so small ou
these bodies, the atmosphere—if they had
any—probhably escaped aeons ago. Conse-
quently, if we were to visit any of these
heavenly bodies, we would be placed in an
absolute vacuum much greater than we can
procure with our best vacuum pumps on
earth. How, then, could we walk on such
a body and exist? We must always remem-
ber that every square inch of our body on
earth is weighed down with an atmospheric
pressure of 14.7 pounds. The total pressure
upon the human body is therefore enor-
mous, amounting to 47,040 Ibs. Remove
this pressure and our blood vessels would
burst like an automobile tire.

The thing to do then, if we are ever en-
abled to visit the moon or one of the Aster-
oids, would be to encase ourselves in a
strong rubber fabric by having strips of
thick rubber sheeting wrapt all around
our body, as suggested in our cover draw-
ing. These rubber strips would be wrapt
around the body and limbs similar to what
our soldiers do with their puttees. It would,
of course, also be necessary that we should
bring along our own air, and this, too, is
suggested 1n our cover drawing, where a
comprest air tank is strapt to the back
of the man, an automatic air valve regulat-
ing the air supply as it is consumed. By
means of suitable chemicals the air could be
renewed automatically for an indefinite
time. In order that we can see about us,
it would also be necessary for us to pro-
vide a sort of helmet fitted with a thick
glass plate adjusted air-tight to the helmet.
The whole contrivance would then be
strapt to the hody.
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Suppose You Were to Rise Above the Surface of the Earth in Some New Space-Flying Machine.
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This chart Shows How Much Weight You

Would Lose as You Get Away from the-Gravitational Attraction of the Earth.

The feet as well as the hands would also
have to be encased in very snug-fitting
rubber, as no part of the human body
should be exposed to the vacuum which
would draw out the blood immediately. It
is well known that when aviators
ascend to a great height blood
begins to flow out from under-
neath the finger nails, due to the
reduced pressure. It can be
easily imagined what will happen
if all the pressure was removed
and the hand was exposed to
the vacuum.

His greatest difficulty, granted
he were able to withstand the
lack of air and atmospheric
pressure, would be experienced
mn retaining a foothold upon this
insecure mass of rock spinning
thru space, for so slight is the
attractive force that holds him
to the surface that it would be
possible for him to jump with
sufficient initial velocity to escape
from the asteroid, the velocity of
escape heing only thirty-six feet
per second, and the height to
which he is able to jump against
the force of gravity being 1 mile.

Referring to Table 1, we note that the
surface gravity of Uranus is nearest to that
of the earth and that a man who weighs 150
Ibs. on the earth would weigh 149 lbs. on
Uranus and would be able to do practically
the same amount of work. This arises
from the fact that the greatly increased
radius of Uranus, three and eight-tenths
that of the earth, is offset by its greatly
decreased density, which is only one-quarter
that of the earth, the product of the two
giving the surface quantity of Uranus. This
is also true in a less degree with Saturn
and Neptune. The huge bulk of Jupiter,
however, considerably overbalances its low
density, and a man who weighs 150 Ibs. on
the earth would find his weight of 378 Ibs.
a burden to him on Jupiter.

MAN WEIGHS 53 POUNDS ON MARS.

On Mars, on the other hand, he would
find he weighed only 53 Ibs. and that he
could jump nearly three times as high as
he could on the earth and lift loads nearly
three times as heavy. On the moon he
would weigh only one-sixth as much as on
the earth and could throw a ball six times
as far and jump six times as high. He
would 1ift six hundred pounds as readily
as he would 1ift one hundred pounds on the
earth.

Velocity
Velocity

Miles per Second.

Venus most closely resembles the earth
among the terrestrial planets and a man
would find, if he were suddenly transferred
to Venus, that he would only lose twenty-
two pounds in weight by the change. He
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This 1llustrates What Would Happen If the Earth’s Orbital Ve.
locity, 18.5 Miles per Second, Were to Change Suddenly. A, If the
B, Present Velocity of Earth.
D, Velocity 26.2
E, Velocity Greater Than 26.2 Miles per Second.
At This Speed the Earth Leaves the Solar System Never to Return.

Would Almost Cease.
Greater Than 18.5 Miles per Second.

reloc/ty 5 miles per second -

Velocity

7 mrles

per sec.
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To

Illustrate Course of Projectiles Hurled
Horizontally from P, a Point on the Earth's
Surface (Neglecting Friction of Air) at Dif-

ferent Velocities in' Direction of Arrow. If
Velocity Is Less Than 7 Miles per Second,
Projectlle Moves in Elliptical Curve Whose
Width Depends Directly on |nitial Velocity
with Which Projectile I1s Hurled. 1f Velocity
Equals T Miles per Second, Projectile Be-
comes a Satellite of the Planet, and if Ve-
locity is 7 Miles per Second or Greater, the
Projectile Escapes Earth’s Attraction and
Goes Off into Space.

could lift weights fifteen per cent heavier
and jump fifteen per cent. higher than on
the earth.

Let us note in passing the low velocity
of escape for the moon, Mercury and Mars.
This is believed to have an im-
portant bearing upon the possi
bility of these bodies possessing
and holding atmospheres. The
molecules of gases in the atmos-
phere are moving in all direc-
tions at high velocities. It has
been computed that the mole-
cular velocity of oxygen is 1.8
miles per second at zero centi-
grade, of nitrogen 2.0 miles per
second, of water vapor 2.5 miles
per second, of helium: 5.2 miles
per second and of hydrogen 7.4
miles per second. Evidently then
the earth could not permanently
hold free hydrogen in its at-
mosphere or. the moon and Mars
any of these gases. Even if
Mars were originally clothed
with an extensive atmosphere it
1s, according to the kinetic the-
ory of gases, losing it molecule
by molecule. Moreover, in in-
ter-planetary space there must
be wandering molecules of gases that have
deserted the bodies in the solar system that
have low velocities of escape. Of course
upon even the largest asteroids there could
not be any of the atmospheric gases of the
earth, as the velocity of escape is so ex-
cessively low for all of these bodies.

WEIGHT INSIDE OF EARTH.

Let us consider now, in concluding, what
would be the effect upon a man’s weight if
he should fall toward the earth’s center
thru a circular shaft (see diagram III),
assuming that the earth’s density is uni-
form thruout. Since surface gravity is
equal to the density times the radius, his
weiglht at the surface will be decreased as
he falls toward the center proportionally
directly to his distance below the surface.
At a distance below the surface equal to
one-fifth of the radius his weight will be
decreased one-fifth of the value for the
surface, that is a man who weighs 150 Ibs.
on the surface would weigh 120 1bs. one-
fifth of the distance to the center or eight
hundred miles below the surface. Two
thousand miles below the surface or one-
half the distance to the center his weight
would be one-half the surface value or sev-
enty-five pounds and at the earth’s center

(Continued on page 449)
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TABLE 1.
Surface 1 ' | Veloclty with which
Diameter Density Radius Gravity Man’s Height Weight ‘ Velocity voIsetimustboMing:
(In Miles) [(Relative to |(Relative to |(Relative to Weight Man can Man can of sakellitellnovinagclose
Earth’s) Earth’s) Earth’s) in Pounds Jump | Lift ‘ Escape ° eitelel
Earth. . .. ... 7,918 1.00 1.00 1.00 150 Ibs 4 feet 200 lbs. 7 mi. per sec 5 mi. per sec.
Sun. .. 864,392 25 109.17 27.64 4,146 | 1.7 in. 7 ‘(383 o 271 “
Moon.. .. .. 2,160 .60 27 .16 l 25 ¢ 24  feer 1,214 “ 1.5 > 1.1 o
Mercury. | 3,009 81 38 31 | 45 - l 13 ¢ | 850 * | 22« 16
Venus. . 7,701 88 | 97 .85 128 5 “ 234 ¢ 6.6 - 4.7 o
Mars... ... 4,339 .65 .55 .35 53 l 11 ‘o 564 1.5 o 1.1 by
Jupiter..... .| 88,392 23 ‘ 11.16 2.52 378 1.6 “ 79 ¢ |37 “ 26 «
Saturn.. 74,163 | 11 9.37 1.07 160 “ 3.75 ¢ 187 22 - 16 o
Uranus. . 30,193 26 l 3.81 .99 149 “ 40 “ |° 201 “ 13 ~ 9 “
Neptune. 34,823 .20 | 4.40 87 130 “ | 46 ¢ 231 14 “ 10 -
Ceres (largest |
asteroid). 485 .60 0606 036 6 108 “ 5,406 “° 1736 ft. per sec. 1228 ft. per sec.
Fros (small | |
asteroid).. 10 60 00126 00076 | 2 oz. 5,244 feet 262,200 “ 36 “ 25 ‘ |
| i { ' I(almose 1 mile)l (130 tons) | (See Note)

Note:—Objects leaving surface with velocity greater than values given here would not return.
Note:—The surface gravity ig the product of the planet’s demsity by its radius (relative to cor responding values for the earth’s), that is, Qol. 4 18 the product 4f Col. 2 and Col. 3.
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New York City Can Now Boast of the Largest Steam Turbine-Dynamo Generating Unit in the World—100,000 Throbbing Horse-Power.

It Comprises a Triplex Turba-Alternator, Occupying About One-Fourth the Space of the Old-Type Reciprocating Engine Shown at the

Extreme Left of the Photo Herewith. The Comparative Size of the 100,000 H.P. Turbine Unit May Be Judged by the Man Standing Beside

It—See Arrows. The Oid Reciprocating Steam Engine Towered 75 feet into the Air; the New Turbine-Dynamo Stands But 20 Feet in
Height. The Current Delivered Is Three Phase, 25 Cycle Frequency, at a Potential of 11,000 Volts.
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By WILLIAM H. EASTON

TO her already long list of “greatest
things in the worlg.” New York City
can now add another item, for the
Interborough Rapid Transit Company has
recently placed in operation at its 74th
Street power house a triplex turhine-gen-
erator that is as superior to its rivals in
power as the Woolworth Building is in
height or the arch of the Hell Gate Bridge
in length of span,

One lnmdred thousand horsepower is the
amount of power this great engine can de-
velop when pushed to its maximum. It is
difficult t¢ find an example that will convey
an adequate impression of this figure, but
the following may be of some assistance.
Suppose our army now abroad, which con-
sists of about a million men, has been
landed over night and is marching up Fifth
Avenue. Visualize the parades you have
seen and then realize that it will take over
three dayvs and nights for this particular

How the Turbine Operates.

The visitor, journeying to 74th Street
to see this great turbine, will probably be
disappointed in its appearance. It has, in-
deed, a massivencss that speaks of im-
mense power within, but in size it is
dwarft by the old vertical reciprocating eu-
gine, of one-twelfth its capacity, beside
which it stands; and in addition, since all
its working parts are enclosed, it is en-
tirely lacking in the fascination that visual
movement imparts. But its deficiencies as
a spectacle are real virtues in the eves of
the engineer, for they mean lower first
cost, smaller space occupied, reduced in-
stallation and operating charges, and a
high degree of reliability.

The very couspicuous difference in size
between the turbine and the reciprocating
engine is due to their different operating
principles. The - reciprocating engine con-
sists ecssentially of a cylinder in which a

a windmill. The motion of the turbine is,
therefore, rotary and as there are no heavy
parts to be stopt and started at the end
of every stroke, as there are in a recipro-
cating engine, very high speeds are per-
missible, thus making it possible to develop
great power from a comparatively small
machine. The speed of this particular
turbine is 1,500 revolutions a minute.

As has been said, the turbine is triplex;
that is, it consists of one /igh pressure ele-
ment and two low pressure elements, eacl
counected to a separate electric generator,
This gives it the appearance of three dis-
tinct machines, but it is actually a single
unit and all three elements are started and
controlled as one, The triplex arrangement
is employed because it is mechanically
greatly superior to the single element de-
sign for a machine of such great power.
There is also the very decided additional

li AR

A Close View of the Ro-
tating Blades or “Ro-
tor’” of One of the Steam
Turbines Comprising the
Triplex 100,000 Horse-
Power Generating Unit
Recently Installed for
the Interborough Rapid
Transit Company, New
York City, at its 74th
Street Power House. Al-
most Beyond Conception
Is the Delicacy and Ac-
curacy of Balance of
This Wonderful Blading.
It requires the Highest
Degree of Workmanship
to Build Such a Rotating
Mass, Which Shall Be
Perfectly Balanced
When Revolving at 1,-
500 Revolutions per Min-
ute.

T il I

A

The Rotor Member Here
Shown Is Driven Around
by High Pressure Steam
Flowing Thru the Rows
of Blading. A reaction
Force Is Set up Owing
to the Steam Passing
First Between Station-
ary Blades and Then
Thru a Set of Rotor
Blades, Etc., Etc., Re-
peatedly. There Are Two
Low Pressure and One
High Pressure Stages In
This Triplex Turbine
Unit. The Steam En-
ters the High Pressure
Chamber First, Then
Expanding, It Passes
Into the Low Pressure
Elements, Thence Pass-
ing to the Giant Con-
densers.

T

one, moving steadily forward in regular
formation, to pass thru the Arch of Vic-
tory. Now, in a contest of strength be-
tween the turbine and all of these men
taken together, the turbine would probably
win,
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piston is pushed up and down by the steam.
The main parts of the turbine, however,
are a spindle, carrving hundreds of small
vanes, and a casing which encloses the
spindle. The steam acting upon the vanes
of the spindle revolves it as the wind turns
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advantage that, in an emergency, any otic
or two of the elements can be shut down
without stopping the others. All the power
eggs are, therefore, not in one basket, and
the high elliciency of a single large ma-
(Contined on page 453)
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Left: W. 3. Edwards, Wireless Operator of the R-34 and
““Jazz,’* the Cat Mascot. Taken at Mineola Immedlately
After the Huge Craft Terminated Its 108 Hour Trans-
Atlantic Journey There From Scotland. Center: Close-Up
Showing Construction of the ““Gondola’™ of the British R-34
Rigid Dirigible. Note Ladder Leading From Compartment
to Gasbag. Thru Which Passageway Connects With Other
Gondolas. Right: Photo Taken In Chart Room of R-34

While It Was in Mid-Atlantic, Showing Radio Operator

Talking With Two Continents,
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Copyright by Underwwood & Underwood, N. X.

the valves should get stuck, something
might happen. They have a manometer by
which they read the pressure in the hydro-
gen tanks Ten millimeters is dangerous.
Should the valves refuse to work a fire
might start and the crew be forced to land
or leap for life.
EIGHTEEN HYDROGEN TANKS

The eighteen hydrogen tanks are made
of goldbeaters’ skin, which is the intestines
of calves. The final inflation—that is, the
loading of petrol and hydrogen—takes place
at the minimum temperature after the sun
goes down. Flying over a warm city causes
expansion, and over the sea, where it is cold.
the bag is caused to contract. On the way
over, while flving over the ice floes around
Newfoundland, there was a contraction of
40 per cent.

\When the machine starts to rise and the
guy ropes are thrown off, she rises until
she finds her equilibrium. It may be 500
and then it may be 3,000 feet. When she
finds her equilibrium, the motors start.
Meanwhte the wind carries her wherever
it pleases. That is the reason why in ost
gases a start is made between midnight and
lawn.

There are eighty-one tanks on board
which contain petrol, and weigh approxi-
mately 500 pounds each. The capacity of
each is seventy gallons. Sixteen of these
tanks are fixed to the framework. The
others are called “slip-tanks,” and have
double functions, acting at times as ballast.
The water ballast is carried in canvas con
tainers. There are eight emergency con
tainers—that is, four forward and four aft.
The water is put in these emergency bags
in accordance with the atmospheric con
ditions. They carry ballast weighing from
500 to 3.000 pounds.

There are three tanks of drinking water
and one reserve tank containing distilled
water, used in case of a shortage of drink-
ing water. On the way over, the men were
limited to a pint of water a day toward the
end of the journey.

EATING AND SLEEPING QUARTERS.

The dining room is in the center of the
ship, the only place where the deck is wide.

It is about twenty feet long and eight feet
wide. There are three tables on hinges
fastened to the framework, the same as on
ocean liners. Of course the officers and
men use the same dining room. The food
is already prepared but the men could cook
if they wanted to by means of an electric
stove in a gondola. They have to stand
while they eat. The pantry is small, ap-
proximately two by four by eight.

The sleeping quarters are not very com-
fortable. The men sleep in light hammocks
suspended irom the framework. There are
about ten hammocks, which are woven from
Italian hemp. There is not much feeling of
stability. If a man fell out of one, he
would fall thru the fabric and out into
the clouds. One cannot get a good, deep,
untroubled slumber.

At the extreme end of the envelope there
are no gas compartments—that is, for about
twenty-five feet from the bow and from the
tail there is vacant space. There are only

To the Editor of the Electrical

Experimenter:

I regret that owing to circum-
stances beyond my control it was
deemed advisable to postpone the
publication of the article which 1
had intended for your August num-
ber. But the objections to its ap-
pearance will be shortly removed
and 1 shall be pleased to forward it
in due course for embodiment in
your October issue.

Irrespective of this, I think it well
on this occasion to notify your read-
ers, as a precalftion, that I am not
one of those who display the sign
“Do it now” on their desks and of-
fice doors. My motto is ““Do not do
it now. Think it over’.

Very truly yours,
N. TESLA.

_-" X ]
-~

two stationary electric lights inside the en-
velope, making it necessary for the men to
carry electric fashlights.

The cockpits fore and aft are equipt with

heliographs. The observer is not com-
fortable. He is compelled to stand upon
an aluminum ladder with his head above
the ship. The extra clothes carried by the
crew are strapt to the side of the envelope.
The crew of the R-34 brought only their
dress uniforms with them on their vovage
as extra clothing.

PARACHUTES FOR CREW.

Running along the deck inside the en-
velope are the parachutes and life-belts
These appliances are kept in canvas con-
tainers. The life-belts are inflated with air.
They go around the chest, and when wrapt
up look like a bundie of clothes. Both the
parachutes and life-belts are always avail
able. If overland the men were forced to
leave the ship, the parachutes might save
them, while if over the sea the parachutes
and life-beits would both he used and might
possibly save them.

It is not comfortable on the ship at all.
The sthtic electricity in the air might cause
a fire and explosion. For this reason the
men wear rubber slippers, sometimes cloth,
for fear that the sparks from the nails in
leather shoes might start a fire. The light-
ning rod is a piece of steel cable with a
tassel on the end.

THE RADIO EQUIPMENT.

The R-34 is probably the largest of the
lighter-than-air machines. It is exclusively
of British design and construction, and is
navigated entirely by the navigation officer
from the forward gondola. This officer
works from a bridge, much the same as the
bridges on trans-Atlantic steamers, and con-
trols the airship. In back of the navigation
officer’s headquarters is the “Wireless
Room” fitted with four wireless sending
and receiving outfits, the range of these
varying considerably.

Lieut. R. F. Durrant of the Royal Air
Force claims the following ranges for his
Radio apparata: With a three-step ampli

(Continued on page 438)
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New York City Can Now Boast of the Largest Steam Turbine-Dynamo Generating Unit in the World—100,000 Throbblng Horse-Power.
It Comprises a Triplex Turbo-Alternator, Occupying About One-Folrth the Space of the Old-Type Reciprocating Engine Shown at the

Extreme Left of the Photo Herewith.
I1t—See Arrows.
Height.
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] . The Comparative Size of the 100,000 H.P. Turbine Unit May Be Judged by the Man Standing Beside
The OIld Reciprocating Steam Engine Towered 75 feet into the Air; the New Turbine-Dynamo Stands But 20 Feet in
The Current Delivered Is Three Phase, 25 Cycle Frequency, at a Potential of 11,000 Volits.

World’s Bigdest Turb
namo--100,00

By WILLIAM H. EASTON

things in the world,” New York City

can now add another item, for the
Interborough Rapid Transit Company has
recently placed in operation at its 74th
Street power house a triplex turhine-gen-
erator that is as superior to its rivals in
power as the Woolworth Building is in
height or the arch of the Hell Gate Bridge
in length of span,

One hundred thousand horsepower is the
amount of power this great engine can de-
velop when pushed to its maximum. It is
difficult tc find an example that will convey
an adequate impression of this figure, but
the following may be of some assistance.
Suppose our army now ahroad, which con-
sists of about a million men, has been
landed over night and is marching up Fifth
Avenue. \isualize the parades you have
seen and then realize that it will take over
three days and nights for this particular

TO her already longulist of “greatest

How the Turbine Operates.

The visitor, journeying to 74th Street
to see this great turlune, will probably be
disappointed in its appecarance. It has, in-
deed, a massiveness that speaks of im-
mense power within, but in size it is
dwarft by the old vertical reciprocating en-
gine, of one-twelfth its capacity, beside
which it stands; and in addition, since all
its working parts are enclosed, it is en-
tirely lacking in the fascination that visual
movement imparts. But its deficiencies as
a spectacle are real virtues in the eves of
the engineer, for they mean lower first
cost, smaller space occupied, reduced in-
stallation and operating charges, and a
high degree of reliability.

‘he very conspicuous difference in size
between the turhine and the reciprocating
engine is due to their different operating
principles. The - reciprocating engine con-
sists cssentially of a cylinder in which a

a windmill. The motion of the turbine is,
therefore, rotary and as there are no heavy
parts to be stopt and started at the end
of every stroke, as there are in a recipro-
cating engine, very high speeds are per-
missible, thus making it possible to develop
great power from a comparatively small
machine. The speed of this particular
turbine is 1,500 revolutions a minute.

As has been said, the turbine is triplex;
that is, it consists of one high pressure ele-
tment and two low pressure elements, each
connected to a separate electric generator.
This gives it the appearance of three dis-
tinct machines, but it is actually a single
unit and all three elements are started and
controlled as one. The triplex arrangement
is employed because it is mechanically
greatly superior to the single element de-
sign for a machine of such great power.
There is also the very decided additional

i (TR

A Close View of the Ro-
tating Blades or ‘“Ro-
tor’” of One of the Steam
Turbines Comprising the
Triplex 100,000 Horse-
Power Generating Unit
Recently Installed for
the Interborough Rapid
Transit Company, New
York City. at Its 74th
Street Power House. Al-
most Beyond Conception
Is the Delicacy and Ac-
curacy of Balance of
This Wonderful Blading.
1t requires the Highest
Degree of Workmanship
to Build Such a Rotating
Mass, Which Shall Be
Perfectly Balanced
When Revolving at 1,-
500 Revolutions per Min-
ute.

n
il

{l I f
I

The Rotor Member Here
Shown Is Driven Around
by High Pressure Steam
Flowing Thru the Rows
of Blading. A reaction
Force Is Set up Owing
to the Steam Passing
First Between Station-
ary Blades and Then
Thru a Set of Rotor
Blades, Etc., Etc., Re-
peatedly. There Are Two
Low Pressure and One
High Pressure Stages In
This Triplex Turbine
Unit. The Steam En-
ters the High Pressure
Chamber First, Then
Expanding, It Passes
Into the Low Pressure
Elements, Thence Pass-
ing to the Glant Con-

densers.

LR

one, moving steadily forward in regular
formation. to pass thru the Arch of Vic-
tory. Now, in a contest of strength be-
tween the turbine and all of these men
taken together, the turbine would probably
win,

piston is puslied up and down by the steam.
The main parts of the turhine, however,
are a spindle, carrying hundreds of small
vanes, and a casing which encloses the
spindle. The steam acting upon the vanes
of the spindle revolves it as the wind turns

advantage thal, in an emergency, any onc
or two of the elements can he shut down
without stopping the others. All the power
eggs are, therefore, not in one basket, and
the high ethiciency of a single large ma-
(Continued on page 453)




Wide World Photos

An Exceptionally Fine Picture of the Giant British Dirigible—the R-34 Descending Toward the Landing Field at Mineola, L. I, N. Y.
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The

Engines Are Kept Running While Descending, and the Rudders Altered to Steer the Ship Up or Down.

the R-34 Crost Atlantic

Details of the Giant 2,000,000 Cu. Ft. Trans-Atlantic Blimmp

HE plucky English fliers succeeded
in flying across the Atlantic Ocean,
a course extending over 3,000 miles,
in a gas bag known variously as a
dirigible and blimp, and finally as
her commander termed her, a “filleted
rigid,” meaning a rigid or framed gas filled
balloon, having filleted or flat segmented
sides. After making a successful landing
at Mineola, L. I., N. Y., she sailed away
on her return to England and landed there
after a record-breaking voyage of 75 hours.

At Mineola the R-34 was hauled down
and held by powerful cables, a large force
of several hundred enlisted men being re-
quired to watch her day and night, in the
event of wind gusts, storms, change of
buoyancy due to the heat of the sun ex-
panding the gas with which she was filled,
and a hundred and one other expected but
uncertain capers which the gigantic 670-
foot “blimp” might cut up.

Some idea of her great bulk can be ascer-
tained from the accompanying -semi-sec-
tional view of her, which shows the steer-
ing, eating and sleeping quarters, as well
as many other interesting features.

LANDING TOWERS FOR DIRIGIBLES.

On her successful return to England the
great airship was “anchored” to a new de-
vice designated by British Air Force engi-
neers a “landing tower.” Several of these
towers are now in use in England for
“anchoring” these giant lighter-than-air
machines. They are provided with eleva-
tors to bring the crew and passengers to
carth. The airship is held by the “nose”
in such a manner as to ride a storm much
more safely than if held to the ground.
Such a device was described and illustrated
in the July issue of this magazine.

Automatic landing and mooring are es-
sential before airships can be put up as a
commercial proposition.

Three points are being studied by the
British technical departments now. One is
moving the airship in the open, the second
is the economy of man power required in
landing, and the third the necessity for a
good reserve of speed. This last is not a
question of petrol supply, but of horse-
power and the size of the ship.

A recent trial trip of the R-32 gave from
67 to 70 miles an hour, and she has 1,550,000
cubic feet capacity.

The R-34 has 2,000,000, and on her At-
lantic trip reached approximately 60 miles
an hour, but this is not going to be the
speed of the future airship.

Major Scott, before he sailed, said he
had no doubt that 100 miles an hour with
proportionate “dispersal” lift, which is 50
per cent of the actual lift, would be obh-
tained from airships that would be built
with a capacity of 5,000,000 cubic feet.

Unless the size of the airship is 1n-
creased, engines for this higher speed can-
not be fitted, so that the experiments which
the Admiralty is going to carry out will be
vital to the commercial interests of the
future.

Some idea of the wonderful aerial en-
gineering features incorporated in the R-34,
the first blimp to cross the Atlantic Ocean,
can be gained from the following excellent
description by Capt. Samuel T. Moore, com-
mander of the balloon troop helping care
for the transatlantic airship.

The forward gondola is the navigator’s
office and it is from this that the ship is
controlled thru speaking tubes, electric bells
and signals. The steering gear is also con-
trolled from this gondola, as well as the

rudder. On the side of this cabin are
“elevator wheels” which control the eleva-
tors for changing the altitude when neces-
sary. There is a table in the navigator’s of-
fice on which charts are made while a flight
is in progress. Many scientific instruments
are on it, as well as the controller for the
radio station. There is an engine in it, and
immediately behind it are two more engines
on either side. One or two of these engines
work while the other sleeps. All the en-
gines on the ship could be kept working if
it were necessary, but as a general rule one
of them 1is stopt and cleaned while the
dirigible is in operation.

In the aft gondola are two more engines,
making five in all—one in bow, two amid-
ship and two at the stern. There are, how-
ever, only four propellers, the two engines
at the stern having ouly one propeller. Two
men are at work at the engines during the
flight, one man operating and the other
oiling.

DECK WALK 600 FEET LONG.

Inside the huge envelope there is a deck
just 600 feet long and very narrow, cov-
ered with linoleum. It is not difficult for
a man to balance himself as he walks along
this deck, but it would be difhcult for two
men to walk it.

There are eighteen hvdrogen gas com-
partments inside the shell, as shown in the
semi-sectional view herewith. Nine of them
have automatic valves, while the other nine
are equipt with hand valves. The pressure
of the hydrogen is not constant, but varies
according to atmospheric conditions, with
heat causing an expansion and cold contrac-
tion. This is regulated by the valves. If

(Continued on page 404)
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Left: W, 3. Edwards, Wireless Operator of the R-3% and
“Jazz,”’ the Cat Mascot. Taken at Mineola Immediately
After the Huge Craft Terminated [ts 108 Hour Trans-
Atlantic Journey There From Scotiand. Center: Close-Up
Showing Constructlon of the “Gondola™ of the British R-34
Rlgid Olrigible. Note Ladder Leading From Compartment
to Gasbag, Thru Which Passageway Connects With Other
Gondolas. Right: Photo Taken In Chart Room of R.34
While It Was In Mid-Atlantic, Showing Radio Operator

Talking With Two Contineats.

Copyright by Underwood & Underwood, N. Y.

the valves should get stuck, something
might happen. They have a manometer by
which they read the pressure in the hydro-
gen tanks Ten millimeters is dangerous.
Should the valves refuse to work a fire
might start and the crew be forced to land
or leap for life.
EIGHTEEN HYDROGEN TANKS

The eighteen hydrogen tanks are made
of goldheaters’ skin, which is the intestines
of calves. The final inflation—that is, the
loading of petrol and hydrogen—takes place
at the minimum temperature after the sun
goes down. Flying over a warm city causes
expansion, and over the sea, where it is cold.
the bag is caused to contract. On the way
over, while flving over the ice floes around
Newfoundland, there was a contraction of
40 per cent.

When the machine starts to rise and the
guy ropes are thrown off, she rises until
she finds her equilibrium. It may be 300
and then it may be 3,000 feet. When she
finds her equilibrium, the motors start.
Meanwhile the wind carries her wherever
it pleases. That is the reason why in most
cases a start is made between midnight and
dawn.

There are eighty-one tanks on board
which contain petrol, and weigh approxi-
mately 500 pounds each. The capacity of
cach is seventy gallons. Sixteen of these
tanks are fixed to the framework. The
others are called “slip-tanks,” and have
double functions, acting at times as ballast.
The water hallast is carried in canvas con-
tainers. There are eight emergency con-
tainers—that is, four forward and four aft.
The water is put in these emergency bags
in accordance with the atmospheric con-
ditions. They carry ballast weighing from
500 to 3,000 pounds.

There are three tanks of drinking water
and one reserve tank containing distilled
water, used in case of a shortage of drink-
ng water. On the way over, the men were
limited to a pint of water a day toward the
end of the journey.

EATING AND SLEEPING QUARTERS.

The dining room is in the center of the
ship, the only place where the deck is wide.

It is about twenty feet long and eight feet
wide. There are three tables on hinges
fastened to the framework, the same as on
ocean liners. QOf course the othcers and
men use the same dining room. The food
is already prepared but the men could cook
if they wanted to by means of an electric
stove in a gondola. They have to stand
while they eat. The pantry is small, ap-
proximately two by four by eight.

The sleeping quarters are not very com-
fortable. The men sleep in light hanimocks
suspended from the framework. There are
about ten hammocks, which are woven from
Italian hemp. There is not much feeling of
stability. If a man fell out of one, he
would fall thru the fabric and out into
the clouds. One cannot get a good, deep,
untroubled slumber.

At the extreme end of the envelope there
are no gas compartments—that is, for about
twenty-five feet from the bow and from the
tail there is vacant space. There are only

To the Editor of the Electrical 3

5 Experimenter:

I regret that owing to circum-
stances beyond my control it was
deemed advisable to postpone the
publication of the article which 1
had intended for your August num-
ber. But the objections to its ap-
pearance will be shortly removed
and I shall be pleased to forward it
in due course for embodiment in
your October issue.

o

Irrespective of this, I think it well
:  on this occasion to notify your read-
ers, as a precaution, that I am not
one of those who display the sign
“Do it now” on their desks and of-
fice doors. My motto is ‘Do not do

it now. Think it over’.

Very truly yours,
= N. TESLA. o

[EITTIE

two stationary electric lights inside the en-
velope, making it necessary for the men to
carry electric flashlights.

The cockpits fore and aft are equipt with
heliographs. The observer is not com-
fortable. He is compelled to stand upon
an aluminum ladder with his head above
the ship. The extra clothes carried by the
crew are strapt to the side of the envelope.
The crew of the R-34 brought only their
dress uniforms with them on their vovage
as extra clothing.

PARACHUTES FOR CREW.

Running along the deck inside the en-
velope are the parachutes and life-belts
These appliances are kept in canvas con-
tainers. The life-helts are intflated with air,
They go around the chest, and when wrapt
up look like a bundle of clothes. Both the
parachutes and life-belts are always avail-
able. If overland the men were forced to
leave the ship, the parachutes might save
them, while if over the sea the parachutes
and life-belts would both he used and might
possibly save them.

It is not comforiable on the ship at all.
The static electricity in the air might cause
a fire and explosion. For this reason the
men wear rubber slippers, sometimes cloth,
for fear that the sparks from the nails in
leather shoes might start a fire. The light-
ning rod is a piece of steel cable with a
tassel on the end.

THE RADIO EQUIPMENT.

The R-34 is probably the largest of the
lighter-than-air machines. It is exclusively
of British design and construction, and is
navigated entirely by the navigation officer
from the forward gondola. This officer
works from a bridge, much the same as the
bridges on trans-Atlantic steamers, and con-
trols the airship. In back of the navigation
officer’s headquarters is the “Wireless
Room” fitted with four wireless sending
and receiving outfits, the range of these
varying considerably.

Lieut. R. F. Durrant of the Roval Air
Force claims the following ranges for his
Radio apparata: With a three-step ampli-

(Continued on page 438)
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Under-Water Surveying by Reflected

Sound Waves

By H. WINFIELD SECOR

ASSOCIATE MEMBER AMERICAN INSTITUTE ELECTRICAL ENGINEERS

OCATING invisible objects at dis-
tances of several miles under water
is not such a new scientific fact, as
several schemes for carrying out the
detection of sulwnarines by these

The Ries Under-water
Sound Detector and
HBlow it Works.

tance of cight to ten miles or more. This
seems all the more probable when the won-
derful principle on which his system oper-
ates 1s more fully understood.

SOUND WAVES IN AIR AND WATER.

sound waves, radiated from the propeller
and engine of the undersea craft, were con-
ceived and applied more or less success-
fullv during the progress of the World
\War, and enemy submarines were trailed

In the original scheme for locating ice-
bergs or other objects projecting above the
water, as devised by Mr. Ries some years
ago, the propagation and reflection of

microphones oun the yardarm or spar, was
sounded. The vardarm carrying the micro-
phones was then swung on the mast as an
axis, until the “echo” reflected from the

Using tHe RIES SOUND DETECTOR for locating
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The ‘“‘Ries” Improved Under-Water Surveying and Locating Scheme,
to Solve Many of Our Greatest Problems. Among These We Find the
Detecting and Locating of Enemy Submarines to Within a Few Feet of Their Actual Location, Etc.

Utilizing Reflected Sound Waves Propagated thru the Water, Promises
Locating of Sunken Ships, the Charting of River and Harbor Beds,
The Principle of Triangulation Employed

Makes the tnvention Extremely Feasible and Precise.

by means of submerged microphones or
electrical sound detectors. But it has not
been possible heretofore to utilize ordinary
apparatus, such as a single sound detecting
instrument located at a single point, to ac-
curately locate any object at an appreciable
distance to within a few feet. However, a
New York inventor and electrical engineer,
Mr. E. E. Ries, has been working for a
number of years on a most ingenious re-
flected-sound scheme for locating various
objects such as submarines, icebergs, chart-
ing ocean and river heds, etc., and the pres-
ent article deals with the remarkable prin-
ciple of sound wave triangulation, as
evolved and perfected hy Mr. Ries.

Our readers may probably remember hav-
ing read several years ago of an “iceberg
detector” operating on the sound wave prin-
ciple, devised by Mr. Ries, in which two
sensitive microphones fitted with horns
were mounted at the extreme ends of a
yardarm high up on the mast of a ship. To
locate the distant iceberg, even in a fog or
at night as well as day-time, a powerful
siren placed exactly midway hetween the

iceberg was picked up several seconds later
in the microphones. By a special scale de-
vice attached to the pivoted microphone ele-
ments, the angles which they subtended
when loth were focust on the spot from
which the «cho relounded, showed the dis-
tance in feet or yards, as the case might be.

Before going further into the details of
Mr. Ries’s most ingenious .and promising
svstem of “Subaqueous Surveying” by
means of reflected sound waves, it wiil
prove interesting to look into some of the
principles of sound wave physics underly-
ing the functioning of this latest scientific
achievement. \oreover, as Mr. Ries point-
ed out, his system of sound wave triangu-
lation overcomes all the weaknesses of the
single, straight-line sound detectors, by
utilizing a greater base line in his triangu-
lar determination of the source of the
sound or echo, and by this means he -con-
fidently believes that ships, submarines, ice-
hergs or other obstructions, including the
depth, contour and nature of the ocean bed
or rocky coast, can be located quickly and
precisely to within a few feet, even at a dis-

sound waves, i.c., the echo, was hased on
the plienomenon of sound wave transmis-
sion thru the air. Sound travels thru the
air at a speed of approximately 1,120 feet
per second; it is well to keep in mind also
that a sound traveling toward a certain
point such as a rock or iceberg and re-
bounding from the surface of said object
by reflection, will cause an echo traveling
at the same speed also, or 1,120 feet per
second. Hence, when listening for the
echo, which you mayv sometimes do in parks
or in mountainous regions where there is a
rocky formation which will give a good
clear echo at a considerable distance, you
may time the distance with an ordinary
watch provided with a second-hand, by
counting the seconds reguired to hear the
echo. But the time noted should be divided
by two, and then multiplied by 1,120 in or-
der to get the distance in feet. Souund wave
propagation thru water is very much the
same as that thru air, with the difference,
however, that sound travels thru water at a
much greater velocity than thru air, owing
(Coniliited on page 454)
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Submarines Will Have to Become Almost Human to Get Thru the Under-Water Nets and
Mines Barrages of To-morrow. Here's a Telltale Net That Entangles the “Sub’” and Sends
up Rockets Signaling the Fact. Electric Light ‘““Markers’” Are Also Brought into Play.

protection against submarines have been
quite extensively tried out, and while many
theorizers have predicted failure for anti-
submarine nets, still many hundred miles of

HE vast experience gained by naval
designers and inventors during the
progress of the great war has taught
them many things. The various means of
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A Telltale Submarine Net

nets were constructed and successfully em-
ploved during the war. A new form of
telltale submarine barrier or net was re-
cently invented and patented by one John
P. Geraghty, of Jersey City, N. J. His in-
vention covers a system of detecting sub-
marines solely by the use of protective nets,
so that anti-submarine operations can be
carried out directly, and a few dozen “ash
cans” (depth bombs) let go on the spot
where the submarine is eventually located
by the sub-sea microphones, et cetera, as
now used by all of the leading navies.

The outstanding features of Mr. Ge-
raghty’s invention are that as soon as a
submarine touches the net and tries to cut
its way thru, or else bumps the net so hard
that it carries it away, telltale signals will
instantly be given, and which are effective
either by day or by night. At night, rocket
signals are shot forth from the anchor
buoys of the net as soon as the net has been
damaged or carried away by the lurking
enemy sub-sea craft engaged on a surrepti-
tious visit to the harbor or bay thus pro-
tected.

In this form of anti-submarine protective
net, the net, which is of special design, is
detachably fastened to sturdy anchoring de-
vices, so that when a submarine strikes the
net it can, with ordinary pressure, tear the
latter away from the anchorages, which im-
mediately causes signals or telltale means to
be operated so that patrol boats, such as
submarine chasers and destroyers, can at
once give battle to the unseen enemy. The
anchoring devices are provided with clever
releasing catches, which when a certain
amount of pressure is applied to the net,
collapse and allow the net to be released
from the anchorages. As soon as this hap-
pens, however, the collapse of the catches

(Continued on page 433)

Electrocuting Huge Leopard

tends to show that the high velocity of the

It was a “shocking” affair, but those
current travels faster than the nerve wave

members of the Los Angeles moving pic-
ture colony who are in the habit of work-
ing with animals are breathing sighs of
relief, for David, the big leopard of the
“movie” jungle is no more. Sentenced to
death by a jury of his peers, the big cat paid
the extreme penalty by heing electrocuted.
According to Mr. Edwards, manager of the
film company who owned the beast, most
of the animals used in film work are very
tame, but David had been acting treacher-
ously for several months, and rather than
risk the injury of anyone who might be
acting with him it was decided to end his
career. At first shooting with a high-
powered rifle was considered, but fearing
that this would disfigure the beautiful pelt
whicli the company wished to preserve, the
engineer of a large electric power station
nearby was consulted and electrocution was
decided upon. A large steel plate was
placed on the floor of the cage and con-
nected to a 6,000-volt power line at the
power house. David was then placed on
the plate, and another wire fastened to his
leg, the juice turned on, and David was
10 more.

The execution of animals has received
considerable investigation, especialy in the
city of Boston, Mass.,, where there is lo-
cated a specially equipt institution for elec-
trocuting horses, cats. dogs, etc. The appa-
ratus and special provisions arranged to
carry out this work were described some
time ago in the ELECTRICAL EXPERIMENTER.
The method is not only advantageous in
many different ways, such as the ease and
certainty which which the animal may be
killed, but also has received the highest
commendation from humane ‘investigators
and scientists. The theory of electrocution

“David”—the Big Leopard of the “Movie” Jungle—About to Breathe His Last.
of the Switch and He Paid the Final Penalty for His Treachery, Which Had Endangered
the Actors’ Lives.

itself, and therefore the animal is dead
before any shock can be felt.

P’hioto by Keystone

One Throw
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Sir William Crookes’ Psychical

Researclhes

By HEREWARD CARRINGTON, Ph. D.

HE late Sir William Crookes, O.AL,
F.R.S., will always be regarded as
one of the greatest scientists—as he
was one of the greatest “psvchical”
students—of all time. His achieve-
ments in the fields of chemistry and physics
alone insure the perpetuation of his name

Scientific Proof of
Psychic Force or
Spiritualism

itualism” is a classical manual on the sub-
ject, oft quoted, and a mode! of clarity and

Arrange-
he
and Metal Cup,

Over the Ful-
crum Beneath.,

impartiality. Curiously enough, his re-
searches into the phenomena of spiritualism
were being undertaken during the very
years (1870-74) when, in the opinion of
many physicists, Sir William was doing his
best work in chemistry; so that the charge
cannot be brought against him that “he

| SCALES
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Be

SIr Willlam Crookes’ Apparatus for Testing

“Psychlc Force’” Radlation From the Fin-
gers of the Medium,

in scientific circles, He was the discoverer
of the element thallium; he it was who
first investigated many of the phenomena of
radiation, which led to the ultimate dis-
covery of the “Crookes tubes”—named
after him—and which in turn have led to
many important. discoveries in the realms
of chemistry, physics and medicine (the
X-rays, etc.). He made many valuable
contributions to the study of radium; he
invented the “radiometer,” which we now
see in nearly every oculist’s shop; he wrote
many standard works upon chemical anal-
vsis, sugar manufacture, dyeing, printing,
metallurgy, sewage, diamonds, and many
other topics—thereby establishing his name
as one of the finest, most ingenious and
most practical scientific minds in the world,
and leaving to posterity a veritable monu-
ment, in the shape of lasting and valuable
achievement, of great practical benefit and
value to mankind.

Sir William Crookes, however, was
known not only for his interest in the
problems of physics and chemistry, but also
by reason of his interest in “psychic” phe-
nomena, and his book “Researches in Spir-

T

N publishing this article, we are aware -
I that it is a very unusual subject to =

appear in a scientific magazine. We :
however, have approached the matter with =
an open mind, neither condemning nor
upholding it. The reader must be the
judge. We do not publish it with the
mental reservation that “there might be
something in it, after all,” but we do be-
lieve that anything at all in science over
which there has been a great controversy
should be discussed as intelligently as it
is possible. The author of the present :
article, Dr. Hereward Carrington, is a
member of the Society of Psychical Re-
search, and he is also the author of sev-
eral interesting books, among others
“Death: Its Causes and Phenomena;”
“The Problems of Psychical Research;”
“The Coming Science;” ‘Psychical Phe-
nomena and the War.”

Sir William Crookes, one of the greatest
scientists that ever iived, became con-
verted to spiritualism after long and ex-
haustive experimental evidence which to-
day seems irrefutable. Dr. Hereward
Carrington clearly describes some of Sir
William’s experiences in this article,
which should prove of unusual interest
to our readers, whether it will convince
them or not.

s

Il

I

[l

l

SO

only became interested when in his dot-
age”; on the contrary, he was then in his
prime—about forty years of age. It is true
that Crookes maintained his interest to the
day of his death, but he wrote very little
upon the subject, contenting himself with
patient research and investigation, which
tended but to confirm his earlier researches.
A brief summary of these cannot fail to
be of interest.

The majority of these experiments—
which were chiefly conducted in Sir Wil-
liam’s own home or laboratory—were made
with the medium Mr. D. D. Home—a me-
dium who produced extraordinary “physi-
cal” manifestations, and who was never de-
tected in fraud in all his long career (Home
was an intelligent man, who wrote several
excellent books upon the subject himself).
One of the earliest experiments was that
with an accordion, held lightly between the
thumb and fingers of Home’s hand by the
end opposite the keys. His other hand was
visible and rested on the table. The ac-
cordion, thus held, was placed within a cir-
cular wire cage, which could be charged

(Continued on page 440)
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| Woman) in “Upper Ten?' The Worrles of the Travel-
‘ ing Public That Must Sleep En Route in Those Sardine
Box Atrocities Known as “Berths” Are Finalliy Re-
duced to a Minimum; by Means of This New Telephone
Checking System the Chance of Finding Your Berth
Already Occupied by a Duplicate Ticket Holder Is l
Obliterated, Forever, We Hope.

r
" Ever Hear the Tale of the Man (and Oh! Lawdy! the
I3

Telephone Solves “lLower Berth’” Sqguabble

to obtain a lower berth on a railroad

train, only to find out that a friend _of
vours purchased one from a different win
dow after you applied for yours, will
doubtless be interested in the new method
of booking applications which is in use at
the present time at one of the large rail-
road terminals in New York City.

’l‘ HOSE of you who have tried in vain

According to the old method, diagrams
of each pullman car, with blank spaces for
each berth, were distributed among the
various stations and ticket offices. \When
you purchased your ticket, the number of
your train ticket was entered in the space
representing your berth, In this way the
ticket agent knew just what berths were
occupied and which were not. Yes, he did!

New Continuous Panorama
Display

It is undoubtedly a fact that the long
suffering public has been wont to see
many advertising devices both good and
bad exhibited in store windows, etc.,
designed with the intention (?) of se-
curing their attention. Of these some
have been rather unique and served their
purpose admirably, but there have been
many that have fallen by the wayside.

With these few words of introduction
to our plot we come up against the diffi-
cult task of describing this new adver-
tising device that to all intents and pur-
poses eclipses them all. The main diffi-
culty is to find a way that will make
the explanation reasonably clear. It is

A Mystifying Show Window Attraction—
the Scene on the Revolving Disc
Constantly Changes.

I i I
called the “Endless” display machine,
and as an advertising specialty it seem-
ingly surpasses anything heretofore
shown, in that it presents to a manufac-
turer, dealer or storekeeper a very neat
and attractive way of telling the his-
tory of the manufacture of the goods he
may be selling, with a wonderful group-
ing of photos much the same as a mov-
ing picture or panorama. It is only by
some such means that customers are
usually interested, as the eye readily

\When the train left the station these
cards were handed to the pullman conduc-
tor, who settled disputes as to the occu-
pancy of the berths, according to the ticket
number entered on his card. If two peo-
ple claimed the same berth, the one whose
ticket number appeared on the card was
the fortunate individual.

(Continued on page 481)

Advertising

transmits a picture to the nrind that is
bound to stick. In addition to the con-
tinuous moving picture there are a num-
ber of shelves provided at the base for
the display of small wares.

The circle covered by the moving disc
is thirty inches in diameter, and is capa-
ble of showing three separate pictures
on each sheet. It is adapted to display
any advertising matter which is now
used or has been used in posters, car
cards, phrases, and in fact all written,
printed or photographic matter. . Each
machine can hold 20 or more sheets each
thirty inches in diameter; they are
notched around the edge with a tough
linen border which precludes their be-
coming torn or mutilated while passing
thru the machine. The discs are slit
and joined end to end in a flat pile in-
side the machine with the two free ends
joined in a sort of twist, thereby en-
abling the action to be continuous both
back and front. They are held in
place both by a pivot in the center and
also by the driving motor, which is of
1/40 horse-power and so geared that two
friction pulleys bear on each side of the
machine. Between these pulleys are set
the edges of two discs and by a simple
gearing process, each set of friction
pulleys works in the opposite direction,
thus making possible the continuously
moving panorama.

.
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N Friday, June 20th, 1919, the elec-
tric light and power service of the
New York Edison Company was
put to the severest test which the
Waterside Station had ever experi-
enced since December, 1918. This was a
day on which a summer thunder-storm,

coming up in midafternoon en-
veloped the city in darkness
equal to that of 10 o'clock at
mght, the consequence being
that about 2,000,000 electric
lights were turned on almost
instantaneously and the Edison
Company had to meet this de-
mand for more “juice.” It oc-
curred when factories and of-
fices were going at full swing,
hundreds of which suddenly
switched on all the lights when
the storm broke. Several fac-
tors enabled the company to
supply the enormous demand
for current. One of these we
have described in a previous
issue of the ELectricaL Ex-
PERIMENTER — the “wireless
storm announcer,” which again
stood in good stead.

This consists of a slightly
modified form of an early
model wireless receiving sta-
tion, using a colicrer and a bell
as a decoherer, together with
the necessary relays. In addi-
tion in the aérial circuit, are
two spherical balls resembling
a spark gap. These are placed
1-64th inch apart, and are used
to prevent the causing of a
false alarm by the surges ema-
nating from mnearby wireless
telegraph sending stations. A
condenser is placed in the
ground circuit to prevent stray
currents and a short-circuiting
switch is used to silence the
bell and protect the apparatus
irom heavy surges due to elec-
trical storms, which mayv harm
the apparatus and materially
impair its usefulness.

The demands of this gener-
ating station were raised by
this increase in the use of cur-
rent from approximately 250,-
000 horsepower, which is the

lorse-power

normal daily business load, to nearly 423,000
horsepower, and due to the fact that all
offices aid factories were “carrying on” at
the time, this load would naturally be al-
most exclusively of a lighting nature. From
these fignres an increase of 175,000 horse-
power would mean about 2,000,000 50-watt
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This Daiiy Load Chart Shows How the New York Edison Company's
Output Increased Nearly 1009 During a Recent Thunder.Storm,

lamps being turned on suddenly.
enoungh, something had to he done in order
1o meet this demand, and inasmuch as the
change from
came within less than an hour, it involved
a close race against time to get the boilers
and generators into operation in time to

Edrison system Ffocilitoted the supplying of 1hr's current

in One Hour

Naturally

normal to the peak load

meet the approaching darkness
that the coming storm would
bring.

At a large generating station
such as at \Waterside, there is
generally one man and his as-
sistants, whbé are able to con-
duct the affairs of the station
with remarkable skill and pre-
cision—the “system operator,”
as he is called at \Vaterside.
The system operator invariably
keeps posted on the demands
that are or may be made on
the station for power and light,
so as to direct the disposal of
all generating machinery, Thus
the station will afford the high-
est quality of service and will
operate with maximum effi-
ciency, i.e., he ascertains how
many boilers should be main
tained under load, and how
many should be “banked,”
which machines shall carry the
load and which shall remain
tdle. He also directs the
switchboard operators as to
which feeders shall be used to
dispose of the output. As this
routine is an evervday affair,
it is conducted quite automati-
cally, but the life of the system
operator also has some of its
thrills, especially when a storm
approaches the city at a rate
of about 45 miles an hour. The
little thunder-storm detector, a
view of which is reproduced
here, does its share of the
work. When a storm is ap-
proaching, and about one to
two hours away, the gong on
this storm announcer will
strike about every fifteen or
twenty minutes. This is only
a “warning,” and not much at-
tention is paid to it, as it is
very probable that the storm

(Continued on page 450)
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By JOHN E. PRITCHARID

N all branches of human endeavor there

has been that characteristic trait to at-

tain perfection. This condition has

never been reached and never will; but

like a variable approaching a limit, the
difference letween perfection and non-per-
fection can be made very small.

In the early development of electrical
application, it was generally conceded that
direct current (ransmission was a marvel-
ous advance toward the ideal method of
power delivery. Its flexibility over all
others was evident, at that time. This ad-
vancement opened a new field of industrial
engineering. Investigators were spurred on
by successes, so naturally the field became
extensive. Then the disadvantages of di-
rect current hecame prominent. Economy
demanded that power units be centralized.
It was found that to transmit large cur-
rents long distances at low voltage, re-
quired very large conductors to reduce the
heat losses, which are equal to the current
squared, multiplied by the resistance. This
draw-back was partially surmounted by the
high voltage direct current generator; but
due to the mechanical as well as current
transformation difficulties, it has not been
widely adopted.

LOW FREQUENCY ALTERNATING CURRENTS

Low frequency 60 cycle A. C. machinery,
thru persistent research, has to-day reached

Meits From the High Frequency Furnace,
Some of Which Resist Fusion Up to Tem-
peratures as High as 1700° Centigrade. Such
include Tin, Lead, Zinc, Aluminum, Brass,
Copper, Iron Cast and Electrolytic (Which
Was Meited in Vacuum Without the Pres-
ence of Carbon, Even in Traces), Nickel,
and High Silica Glass. As an Interesting
Indication of the Unlque Character of the
Induction Possible, a Mass of Small Iron
Nails Is Shown at the Extreme Right, Which
were Cintered Together by the Action of
Powerful ‘“Eddy Currents.” While This
Action Is Proceeding, During the Early
Stages of the Melting, Small Arcs and Sparks
Tend to Weld the Many Particles Together.
This_Effect Is Obtained Only In a Crucible
That Is Electrically Non.conducting.

a high degree of perfection. But even with
our great power houses and their long
transmission lines lighting great cities,
propelling ponderous electric trains over
high mountains and furnishing energy for
every conceivable form of prime-mover in
the industries, there exist many factors
detrimental to perfection.

The reason for the great use of alter-
nating currents is the ease with which they
can be transformed from one wvoltage to an-
other. They can be generated at a com-
paratively low voltage and stept up to a
higher voltage. In the transmission of great
power at high voltage there is required but
a small current, and this, in turn, requires
only conductors of small cross-section.

RESONANCE IN A. C. CIRCUIT.

Transformation is accompanied with

The High Frequency
Furnace and Electric
Power Transmission

H St ey

Typical Vacuum-Type Inductor Unit of New

High Frequency Furnace Developed by Prof.

Dr. E. F. Northrup, Princeton University,

Marking a New Era in the Electrical Refine-
ment of Metals.

heat, magnetic leakage, hysteresis and eddy
current losses. First class design has re-
duced these to a minimum. Also, there
are disadvantages caused by inductance and
capacity in every circuit. This lowers the
power factor. The lower this is, the more
current 1s réquired to produce power at a
given voltage. This gives rise to excessive
heat losses. The power factor may be
made unity or nearly so, by balancing the
reactive effects of inductance and capacity.
When this condition exists, resonance is
said to take place in the circuit and then

High
densers

Furnace Con-
These Furnace
Sizes Up to 50

Frequency Electric
and Spark Gap.
Outfits Mave Been Built in
Kilowatts.

Ohm's law holds true, C=E/R. It is very
desirous not to have this in practise, due to
the great strain placed on the circuit. The
voltage, as well as the current, may reach
abnormal values under such conditions. In
fact, the potential on a long transmission
line may be 10 per cent higher at the dis-
tant end than at the generator end, due
to these resonance couditions. In one case
a 10,000-volt A. C. transmission line showed
11,000 volts at the distant or load end of
the circuit.

This phenomenon may be illustrated by
the mechanical analogy of a pendulum six
feet long, on the foot of which is hung
a weight of one hundred pounds. Strike
the weight with a force of ten pounds.
Call this the positive impulse. When -it has
traveled the full length of its arc, give it
another ten pound blow. This is the neg-
ative impulse. Now the pendulum will
oscillate freely. The time for a single
vibration will always be equal, regardless
of the length of its arc; therefore the im-
pulses will occur at equal intervals of time
and will be analogous to an alternating cur-
rent delivered to a resonant circuit. The
amplitude of the swing will get greater
and greater until finally the energy repre-
sented in the moving weight is many times
larger than the indwidual impulses. These
are called free vibrations. But if the forces
are not applied at the instant of the weight’s

Interior View of Discharge Gap. The Dis-
charge Gap Shown Is Adapted for Either
Single or Two-Phase Operation. it has No
Moving Parts and Is Substantially Noise-
less. The Gap Is Very Effective in Pro-
ducing Strong Oscillations and May Be Em-
ployed for the Conversion of Large Amounts
of Power Into Oscillatory Currents.

return to center, part of the energy will be
lost in heat. These are forced vibrations.

Alternating currents, in present day prac-
tise, applied to induction motors and trans-
formers, are impeded by resistance, in-
ductance, and capacity; giving rise to these
forced vibrations. This condition causes
voltage drop, low power factor, hysteresis
or iron losses, and eddy current losses. A
synchronous motor on the line with an over-
excited field, furnishes an equivalent of
capacity and tends to neutralize inductance
and thereby makes the vibrations free. A
condenser would do the same, but it would
be too large to be practical.

HIGH FREQUENCY ALTERNATING CURRENTS.

High frequency alternating currents and
machinery for producing them are com-
paratively new. This field of application
is not extensive. There has been consider-
able development on the large scale in wire-
less telegraphy and telephony. But here
the power has not, up to the present time,
exceeded a few hundred kilowatts, and it

(Continued on page 474)
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PHOTO-ELECTRIC CELL SUP-
PLANTS SELENIUM.

Experimenters in many fields of science,
including those interested in astronomy
and certain branches of the eiectrical and
radio arts, have very often faced the prob-
lem where to obtain a good selenium cell—

New Light-Sensitive Photo:Electric Cell and
Below—a Diagram for Using the_Cell as a
Detector for Radio-Telegraphy or Telephony.

= , Rew photo-clectric ceil
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the well-known instrument which, when ex-
posed to light, lowers its electrical resis-
tance, thereby causing a relay connected
with it to operate one or more local cir-
cuits. Not only was the question of where
to obtain the cell often unanswerable, but
the best selenium cells which have been
available now and then on the American
market have left much to be desired. This
is so for several reasons. First, the ele-
ment selenium—even tho it possesses a
most wonderful natural quality of changing
its electrical resistance dn proportion to the
amount of light thrown on it, and raising
its resistance as the degree of darkness is
increased—does not do this instantaneously,
nor anything like it.

The newest advance in science is the
photo-electric cell. This device, which has
only recently been perfected so as to be
available on the commercial market, is
shown in the accompanying illustration and
diagram. Not only is it useful where light-
operated circuits are necessary and desira-
ble, but it can moreover be used for re-
ceiving radio signals, as its designers have
pointed out. Its arrangement in the radio
receiving circuit is shown in the accom-
panying diagram.

The photo-electric cell apparatus is some-
what similar in principle to the selenium
cell, in that it changes its inherent electrical
resistance in proportion to the amount of
light falling upon it. As its designers and
huilders state, the cell is not liable to lag
as in the case of selenium, and there is no
dark current whatsoever. It is said to be

ELECTRICAL EXPERIMENTER
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ELECTRICAIL DEVICES

very constant and reliable in its action, and
can be used to great advantage in stellar
photometry. The applied potential for this
cell is 220 volts. A cell of this type has a
wider field of usefulness in many respects
than a selenium cell, and it will carry a
considerably larger current.

This photo-electric cell is very cleverly
made up with a screw bhase fitting a can-
delabra socket. The rubidium screen in-
side the bulb connects to one terminal of
the screw base, while a wire leads down
from the silvered glass electrode facing the
screen to the second contact member of the
screw base. All that is necessary in con-
necting up the cell is to attach the two
circuit wires to eacl of the two terminal
screws on the base.

MAKING YOUR OWN FLASH-
LIGHT BATTERIES.

One of the latest advances in the flash-
light art is the home-made battery outfit
illustrated in the accompanying photograph.
These outfits are priced so as to give about
25 per cent reduction in the cost of the
batteries if purchased in the regular way,
and each outfit will.-make three two-cell bat-
teries or two three-cell baiieries, there be-
ing suitable materials included to make up
six flashlight battery cells. The outfit is
supplied in two styles—one battery outfit
includes a tubular flashlight, while the sec-
ond outfit has a renewal equipment only,
comprising the necessary parts, chemicals,
etc., to make the six single cells as afore-
mentioned.

As the makers point out in their instruc-
tion brochure accompanying the battery
outfit, one of the principal advantages of
this set is that the cells do not deteriorate
in the least while they are standing, and so
the person using these flashlight batteries
has the satisfaction of knowing he is add-
ing from 50 to 100 per cent to the life of his
tlashlight battery, which ordnarily 1s
wasted, so far as the life of the battery is
concerned, by standing on dealers’ shelves,
and in transit between the factories and
dealers.

The liquid solution used in mixing the
paste for the cells is placed in a graduated
Lottle. The proper quantity for each cell
is marked off on a graduated label, which
shows just what quantity to pour into each
cell. Next, a chemical powder is placed
in the solution and stirred well with a
mixing stick accompanying the set. The
carbon element, after being immersed n
water for a few moments, 1s placed down

e i
Make Your Own

The Latest in Flashlights!
Batteries.

into the zinc cylinder countaining the solu-
tion, which has been thoroly stirred, and
by pressing the cork supporting the carbon
element down flush wiih the zinc cup, it
is held firmly in place by bending over
three zinc prongs. A cardhoard cylinder
suitable for holding threc cells accompa-
nies the outfit.

NC PLANES HAD ELECTRIC SELF-
STARTERS.

It is not generally known that the NC
flying boats which accomplisht the suc-
cessful trans-Atlantic tlight were the first
heavier-than-air machines in this country
to be equipt with electric self-starters for
each of their big Liberty engine motors.

The result of the Navy Department’s
decision to so equip its seaplanes undoubt-
edly aided the success of the enterprise, for
the NC-3, lost in the sea and fog near the

The Famous “NC"” Planes Had Their Liberty
Motors Fitted with Electric Self-Starters, as
Shown in the Photo Herewith.

Azores, all her engines stalled, wet and
cold, would never have been able to taxi
into Ponta Delgada under her own power
without the assistance of mechanical means
for starting her propellers.

The picture shows this little starter at-
tached to the propeller shaft of one of the
big Liberty motors which drove our sea-
planes thru the air.

This little device consists of a small 12-
volt electric motor operated by a storage
hattery, connected thru a geared reduction
to an automatic screw drive. On the end
of the screw shaft is cut an 8-tooth pinion
which meshes with a larger gear mounted
on the propeller shaft. The starter will
turn over the engine at 40 to 50 R.P.M.
with a consumption of 100 to 110 amperes
and a maximum of 1,300 foot-pounds is
available on the engine crank shaft, for
breaking loose a cold engine. When the
engine begins firing the screw drive auto-
matically demeshes from the crank shaft
gearing. The storage battery weighs 26
Ibs., and has a rating of 24 ampere-hours—
or sufficient to supply enough current to
make 150 starts on one charging.

An interesting incident of the American
trans-Atlantic flight was that all three
planes carried extra propellers, intending
if one should break to descend to the
water, change propellers, and start off
again. They depended on the starter to
make this possible.

It is also said that the C-5 (Blimp) met
such strong headwinds on her trip from
Montauk Point, Long Island, to New-
foundland, that the force of the wind
stopt her propellers, and it was necessary
to ascend to a higher level to avoid them,
the starter with which she was equipt start-
ing the engines while in mid-air.

Photo courtesy Westinghouse Electric and
Manufacturing Company.




ELECTRICAL EXPERIMENTER

Even This Chinese Chef Likes

]

to Cook on the Modern Electric Range.
Meals Are Prepared on Thls Range for Workers on a California Ranch.

-
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How Coo! and Orderly the Electric Range Kitchen Looks. No Heat
Wasted Here in Warming Up the Kitchen and No Smoke, Gas or Smell,

Electric Cookery—A Snap!

HE history of human culture might

be said to be largely the science of

food preparation. Thru the ages

the arts of fire were slowly devel-

oped. Wood, coal, oil and gas have
been successively used in the production of
artificial heat for the purpose of cookery.
Until the last century fire was the most
useful thing in the service of man.

To-day electricity is doing all that fire
ever did, and is doing it better. Electric
cockery is as superior to fire cookery as
the electric light is to the tallow dip. Elec-
tricity is performing tasks bevond the MHm-
its of flame. Tire to-day vields motive
power with many times the economy 1t did
one hundred years ago. This motive power
is the source of modern electric currents.
This power as electric current enters si-
lently and swiftly into the modern home
and is the source of electric heat in the
modern cook stove.

As refinement of living increases. elec-
tric cookery solves the problem of easy
control, of elimination of waste, the un-
certainties of temperature. The heat can
be regulated with almost mathematical pre-
cision. When it is no longer needed the
current can be turned off and no waste
occurs. The tiune is close at hand when
cookery will cease to be carried on by
“guess-work.” \any women already real-
ize that it pays to put this work on a more
scientific basis.

The temperature factor in cookery ts one
that ought to be thoroly standardized. In
the art of baking a loaf of bread, for in-
stance, there are many factors that must
he precise, in order to insure Dhest results.
There is no reason, if conditions are ex-
actly the same, especially temperature con-
ditions, why the cook should not be suc-
cessful with her baking, regardless of
“wind in wrong direction.”’

By GRACE T. HADLEY

Society for Electrical Development

The objects of cookery are to render
food more digestible, to make the food
more appetizing and to improve its appear-
ance. In the cooking of animal food, the
improvement of appearance and flavor is
most important. Cooking foods rich in
protein may decrease digestibility to some
extent, but the increased attractiveness of
well-cooked meat may render it more di-
gestible by causing greater flow of diges-
tive juices.

ROASTING.

Roast Becf.—Remove the bhatfle plate.
Turu both oven switches to /High and let
oven heat twenty minutes. Place the roast
on the rack in the dripping pan, rub with
salt and dredge the meat and pan with
flour. Put in the roast to sear for about
four minutes to each side. Then put in
the baffle plate and turn lower oven switch
to Mediun.  After twelve or fifteen min-
utes turn the upper oven switch to Medinm.
The total time of roasting should be fif-
teen minutes to the pound. If the meat is
lean. put drippings or hot water in pan for
basting.

There is said to be a saving of about 15
per cent in roasting meat electrically. Con-
sidering the price ol meat to-day, this is
quite an item. The following actual test
of a 4 pound roast is interesting, illustrat-
ing the exact steps in the process of roast-
ing the meat and the actual loss of weight
by shrinkage:

Weight of roast, 4 pounds.

Preheat oven to "4 requiring twelve
minutes at 110 volts.

Prepare roast: turn upper unit off.

Roast on “Full” five minutes per pound
(lower unit).

Roast on “Medium”
pound (lower unit).

Roast on retained heat one hour.

five minutes per

Weight after roasting process, 3 pounds,
7 ounces.

Time of roasting, 1 hour 40 minutes.

Watts, 990.

Roast Chicken.—Turn the oven switches
on High for twenty minutes in advance.
Run the chicken over with soft butter and
salt, dredge chicken and pan with flour.
When the flour is well browned reduce the
oven heat to Mediwmm,; baste well. When
the Dbreast meat is tender the chicken is
sufficiently cooked. A chicken requires
about one and a half hours, or about twen-
ty-three minutes to the pound.

BAKING.

Biscuits.—The bhest results are obtained
by having a hot oven to start with, so turn
oven switches on High for thirty minutes
in advance. If pans are placed on middle
grate the biscuits will bake an even brown
on top and bottom in ten minutes. If
placed on the top grate the pans will need
changing to the bottom grate as soon as the
hiscuits are well browned on top. Leave
the oven switches on High during entire

baking.
Bread.—Turn oven switches on Higlt for
thirty minutes in advance. The loaves

should begin to hrown in the first fifteen
minutes of baking, after which the heat
should be reduced to Medinm for thirty
minutes,

Muftins—Turn over switches on High
for twenty minutes. Bake twelve to fifteen
mimutes on Medium heat.

Sponge Cake.—Place the cake in a cool
oven. Turn the oven switches on High for
ten minutes, then to Medinm, and bake
from thirty to forty minutes longer. The
cake is done when it falls hack to a level
and springs to the touch.

Cup Cakes and Pastry Shells—Turn the

(Continned on page 451)
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New Things Electrical

A NOVEL ELECTRIC FAULT
LOCATER.

A Novel and Efficient Fault Locater for
Electrical Testing of Cable and Transmission
Circuits. It Detects and Locates Faults On
Cables Carrying As High As 15,000 Volts.

The new electric fault locaicr is a device
designed for the purpose of locating all
kind of faults that are inherent on over-
head electric lighting and power lines car
ried on poles, and also on lead covered
cables insulated with paper, rubber or cam-
bric, which may Dbe drawn into under-
ground conduit systems.

The device is claimed to bhe capable of
detecting and locating the faults upon cables
carrying a working pressure up to 15,000
volts, alternating current, 60 cycles fre-
quency. This apparatus i1s fitted with a
special analyzer and interrupter.

Another valuable feature of this appa-
ratus is that it readily locates grounds aud
short-circuits on steel taped armored cable,
two or three conductor, laid directly in the
earth.

A VARIABLE SELF AND MUTUAL
INDUCTOMETER.

The inductometer illustrated herewith
consists of two pairs of stationary coils and
one movable coil, the latter being mounted
on a disk placed between two outer platesx
holding the stationary coils. The disk may

be rotated and has two scales, one cali-
brated in millihenries reading self-induc-
The in-

tance and the second in degrees.

A New Laboratory Model of Variable Self and Mutual
Inductance, Having a Maximum Inductance Value of
Larger Sizes'of the Inductometer Are

50 Millihenries.

Available.
strument is ordinarily provided with a
maximum inductance of 50 millihenries.

but instruments with higher maximum val-
ues or lower values can be obtained.

The inductometer has six link-shaped
coils. The four fixt coils are mounted in
pairs in the two outer fixt plates, which are

‘made between them.

held together by four screws and separating
pieces to form the body of the instrument.
The two movable coils are mounted on the
inner disk and are placed with their long
axes at right angles to a diameter. The
outer plates and the disk are made of
molded bakelite. To use the instrument as
a variable mutual inductometer the fixt and
movable coils are used as primary and
secondary respectively and no connection is
The mutual inductance
is found by subtracting a coustant from
the scale reading and dividing the remain-
der by two. This constant is given with
each instrument, altho it may be readily
determined by the user at any time. It is
claimed that errors due to stray field ef-
fects are eliminated and that the meter has
a desirable ratio of maximum inductance to
minimum inductauce.

ALTERNATING CURRENT TELE-
GRAPH INSTRUMENT.

This A. C. telegraph instrument consists
of A. C. sounder, steel lever key, and step-
down transformer, mounted on hase, as
shown in illustration, with cord and attach-
ment plug. No battery is used with it. It
can be used on the 110 volt, 60 cycle alter-
nating current lighting circuit by screwing
the attachment plug into lamp socket.

Two or more instruments may be con-
nected in series, just the same as instru-
ments with batteries, by attaching the pri-
maries of the transformers in multiple to

Alternating Current Telegraph Sound-
er, Key and Step.Down Transformer.
Operates by Plug%ing in On Any 110
Voit, 60 Cycle A.C. Lighting Circuit.

the 110 volt 60 cycle lighting circuit with
the secondaries and the sounders all in
series. which is done by simply screwing
the attachment plugs into lamp sockets and
connecting the instruments in the usual
way, thru their binding screws or terminals.
Two terminals or binding posts and a sin-
gle point switch are mounted on the base
of each instrument.

In working two or more instru-
ments on a line, polarity of im-
pulses must correspond. If instru-
ments work independently (with
switches closed) but do not work
together with the switches open,
simply reverse one of the connect-
ing blocks and they will respond
properly.

When it is desired to operate
two or more instruments on a line,
the terminals are used for con-
necting the instruments in series:
when used this way, the single
point switches should be left
open. Closing a switch localizes
the instrument, so that it can be
used for practise without interfer-
ing or being interfered with by other in-
struments on the line.

These alternating-current telegraph in-
struments are coming rapidly to the fore
in commercial as well as private practise.
They save the initial expense and the heavy
maintenance cost of hatteries

NEW D. C. BATTERY CHARGING
RHEOSTAT.

Do You Have to Charge Storage Ceiils from
Direct_Current Circuits? If So, You Will
Find Extremely Valuable This Latest Bat-
tery Charging Rheostat and Ammeter. A
Switch Varies the Current Strength.

It is the purpose of this new charging
rheostat to control the flow of direct cur-
rent thru the battery, where the voltage of
the charging circuit or line is much higher
than that of the Dbattery to be charged.
This is done by means of a series of special
high resistance coils made up in portable
form, together with a current regulator
switch giving charging rates of 114, 3, 414
or 6 amperes.

The voltage range of the rheostat takes
in a single cell of battery up to 9 or 12
cells of 18 or 24 volts. The back pressure
from a battery of higher voltage than this
would cause a slight reduction in the am-
pere charging rates.

TWIN CELL DESIGN OF DRY
BATTERY.

A new design of dry battery which is
known as the “Twin Cell” is here illustrated.
This design as shown in the illustration con-
tains three electrodes, one positive flat car-
bon electrode, 7/16 in. thick by 134 in. wide,
by 6 in. long, and two negative electrodes,

(Continued on page 481)
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Recording Your Chauffeur’s

Y neighbor, Theophilus Marble-
back, had a chauffeur named
“William,” which innocent-sound-
ing name was camouflage for a
most guileful nature. “Circum-

stantial evidence” indicated that he was
much addicted to joy-riding, and “Marble-
Lack” desired me to invent an instrument
for recording, unknown to “\Villiam,” the
moments devoted to this practise. He said
that keeping tabs on the speedometer regis-
ter was useless. That usually reliable in-
strument recorded only sorrows, not joys,
for “William” deftly disconnected it dur-
ing his mirthful moments. He didn’t dis-

Whether You, Mr. and Mrs.

Latest Panacea for Autoists’ Worries.

Jogometer.”

ing.
the Car Rolis Along.

Records. Selah.

BARGT Ay
"RULLO"

INEAR BEER
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Reader, Possess One of
Those Necessary 20th Century Gas-Hounds—*“A Chauf.
feur”—You Will Surely Be ‘Interested in Mr. Reed’s
It Comprises
a Silent, Invisible Detective, or Better, a ‘*Recording
A Clockwork Rotates the Paper Dial—
and a Joggling Weight on a Spring Does the Record-
A Needle Jabs the Paper Dial Now and Then as
No Motion—no Joggle, and no

oy Rides

By Thomas Reed

recording-thing got to move whenever car’s
going. What'll move it? Can’t use gas-
explosions, spark-discharges, rotation of
wheels; ‘William’ put kibosh; must be con-
cealed from ‘William.” What other motive-
power inseparable from car inr motion?
\ha, rush of air! Nix. ‘William’ spot
anemometer, stick match in works. Oh,
hum. What? Say, that's the system—the
joggle! Some joggle always present, even
on smoothest roads. Pervades every part
of car. Hidden joggle-recorder what's
wanted. A ‘jogometer'—how’s that?” '
Fig. 1 shows the recording jogometer
complete. It's an auto-clock in a locked

THE CHAUFFEUR'S\"DETECTIVE“UNDER THE SEAT-

connect the gasoline bill, which came in
at the end of the month robust and hearty,
showing (if you integrated it only with
the legitimate journeyings) a inysterious
mileage of about five to the gallon; but
apart from that, he was a busy and efficient
little disconnector, and I was advised that
my detecting device had better not depend
upon the car’s mechanism in any way, or it
would be sure to reverse the excellent
principle of the cascaret, and sleep while
“William” workt.

“Marbleback” had a grand theory that
if he could once get the goods on “Wil-
liam”—show them to him all registered
up on some neat mechanism that would ap-
peal to his fancy—the faithless “gas-hound”
would be touched with repentance and
mend his punctured conduct. Of course
it was a perfectly chimerical idea, because
the only result of touching a chauffeur is
to make him leave you and go jumping
off over the landscape looking for another
car-owner who is sane and normal, and
will stand for the things he has to stand
for. Still, the problem interested me by
its very difficulty. You know, if you have
a certain amount of success in dealing with
relatively simple things like high-frequency
currents, you get sort of cocky, and feel
like tackling a really complex and baffling
job like putting something over on a chauf-
feur. So I took the matter under advise-
ment.

Falling into the glassy-eyed and mutter-
ing condition common to inventors, my re-
flections were about as follows: “H-m,

— =T (

box of strong “William”-resisting material
(3-inch armoi- late will do) attached im-
movably inside the tonneau, or caboose,
or whatever you call that part of the
car where the passengers sit. The clock
has no hands, but the hour-arbor is adapted
to carry a paper dial, printed with time-
divisions, which can be changed by un-
screwing the nut N. The hand-gears must
be altered so that the dial will revolve
once in 24 hours instead of the usual 12.

Poised over the dial is the weight WT,
attached to the end of a thin flat spring:

free to vibrate between the dial and the
stop placed just above. The lower side
of the weight is sharpened off into a point,
which embosses the paper dial as the
weight drums upon it under the influence
of the car’s vibration.

Now then, let’s conduct “William” ihru
a sample day, and see how it works. Look
at the short line of dots “A” between 8.15
and 9 a. m. That's “Marbleback” riding
down to his office on a bright sunny morn-
ing, full of hope and “pep.”

“B” from 1l to 2, shows Mrs. Marble-
back shopping among the stores and
beauty-parlors, flitting like a bee from
flower to flower, so busily that the line
appears continuous, and releasing with each
fairy touch a little bill, which wings its
way toward “Marbleback’s” office.

At 2 o'clock (“C”) she goes to the
matinee, and the car is quiet till 4.30 (“D”),
when she takes a turn around the park
to see if any fashions have escaped her,
calls for “Marbleback,” and brings him
home hefore he can “contract” any poker-
games or leg-show stare, arriving at 5.30.

Now sound the “creepy music,” for here
is where the sleuthing starts. On the day
in question, the “Marblebacks” past the
evening at home, and from the point “D”
onward, the record should have been a
blank. But what do we see? the telltale
arcs “D,” “E)” “F,” “G.” and “H,” which
betray “William’s” nocturnal society life!
Naughty, naughty “William,” we are onto
you! At “D,” after an hour in the garage
to make sure of dismissal, you were riding
home to supper. Snatching a hasty meal,
you hied yourself at 7.30 (“E”) "to the
home of your blonde enchantress—Sadie
Spasm, coffee-pusher and near-movie-
queen.  But from 845 onward (“F”)
whither, oh whither tends this hour’s con-
tinuous journey, while Sadiz leans back on
the silken cushions, with all the inside lights
lit, rehearsing “Theda Bara” on her way
to the Duke’s warehouse -after another
keg of pearl necklaces? Whither, prithee,
but to the Rat’s-Nest Inn, hospitable home
of the joyous jazz, 40 short miles adown
the pike. That blank till 1 a. m. means
soup on the tablecloth at Childs’ tomorrow,
“William,” beans for the gent who ordered
“ham and,” and for youn a “head,” a grouch,
and perchance the can; but what hoots it
when youth and beauty drive? At “G” the
relentless jogometer pictures “Theda” re
turning with the keg and “William” with
the jag, and at “H” the car garage-ward
plods its weary way. Selah!

A Button-Hole Flashlight

One of the latest innovations in the al-
ways convenient and invaluable electric
tlashlight is the one here illustrated, which
fits in your coat lapel. A patent was re-
cently issued to Mr. Edwin Frank Thomas
of Meriden, Conn., on this extremely smalt
model flashlight, which operates on a spe-
cially built and very compact style of dry
battery. The casing holding the hattery is
fitted with a lapel pin of the same form as
that used on brooches and other jewelry,
enabling the wearer to easily attach the
flashlight to the coal lapel or other garment.
The lamp is turned on and off when de-
sired by a simple turning of the switch
button fitted in the bottom of the battery
casing. The battery is a two-cell unit, and
current is carried to the miniature incan-
descent lamp thru the supporting wires in
the manner apparent.
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Try These Your Auto

AUTO BULB-TESTING DEVICE.

A new electrical automobile lamp-testing
device is here shown. The tester is de-
signed for all sizes of auto electric lights

A Handy Electric Bulb Tester
'l Private or Dealer’s Use.

for

fitted with Ediswan hases. When a dealer
sells an electric light bulb, he can test it
before the customer’s eyes, showing that
the bulb is good and obviating any dispute
afterward when the purchaser puts it in
his car and happens to burn out the bulb
thru some fault of his own.

PUSH THE BUTTON AND GET
YOUR “GAS.”

In the accompanying illustration an elec-
trically operated outfit is shown which is
intended for use in garages and service
stations for pumping gasoline. This outfit
is electrically operated, and is controlled by
a push-button switch. The electrical con-
trol is arranged so that when the push-hut-
ton is deprest, the pump continuously dis-

charges gasoline at the rate of 25 gallons.

a minute, or may be reduced to a mere
drip. When the button is released, the
pumping stops automatically. The rate of
flow is regulated by a speed control handle.
The electric motor provided is enclosed in a
strong iron case which is impervious to

G |

FILLING
STATION

| Want 5 Gallons of ‘“Gas.” Al-
right, Deposit Your Coin, Push the
Button and Get Your Gas.

moisture or gases, permitting the outfit to
be located out of doors. A large filter is
built into the outfit to remove water and
foreign matter which may be in the
gasoline.

A NOVEL 6-VOLT SOLDERING
TOOL

This new soldering tool, which has re-
cently been patented, embodies some fea-
tures never before employed in an electric
soldering device, its inventor claims. The
one shown in the photograph is made to be
attached to a 6-volt storage battery. It
can even he attached to the storage battery
in an automobile, or on ordinary lighting
voltages in counection with a step-down
trans{ormer.

All of the heat is applied at the exact
point where it is needed, and just for the
instant needed, so it does not require one-
tenth of the electrical energy that is used
by other soldering irons of equal capacity.
One of the features which appeals to the
user is that it is always ready for mstant
use; no waiting to heat up the tool before
it can be used. \ire can be soldered to-
gether in less than 10 seconds; it is not
only soldered but sweated right in.

_ Qe CARRONS

~10 BE (ONNECTED WITH A 6 VOLY ¥
STORAGE BATYERY

A Soldering Iron of Great Convenience to
Autoists. [t Works on a 6 Volt Storage
Battery.

This soldering tool is light and simple in
construction and the solder is always ready
for instant use, as it is carried in the tool.

YOU CAN LOOK RIGHT INTO
THIS BATTERY

No one would think of buying or living
in a light-tight, windowless house. Win-
dows in a storage battery are just as es-
sential. Every battery user will easily rec-
ognize the importance of knowing the
exact condition of his plates and separators
and the quantity of electrolyte in the bat-
tery at any moment. This great improve-
ment in storage battery design makes it
possible to know always what is going on
inside your hattery.

In the ordinary storage battery each cell
has a hard rubber cover, and when the cells
are sealed into their case the only possible
view of the interior is thru the small vent
hole in the cover. No satisfactory index
to the condition of the vital parts can be
obtained in this limited way.

The new storage battery here illustrated
has a strong transparent cover on each cell.
This window is actually stronger than the
hard rubber used on other batteries, so
there is even less danger of breakage. It
is not affected by acid, and the tops and
connections can be more readily kept clean
and free from corrosion.

The solution, or electrolyte, in a storage
battery must always be kept about ¥4 inch
(but no more) above the tops of the plates.

Under no circumstances should the plates
be allowed to project ahove the liquid.
Peep thru the window in this battery and

—

How High Is the Electrolyte? Look
in the Window and See.

two red arrows will be seen projecting in-
ward from the terminal posts. These indi-
cate the exact level to which the electrolyte
should rise in the cell.

A NEW CAM REGULATOR FOR
AUTO DYNAMOS.
By William H. Easton.

Every automobile electric generator must
have some means for keeping its voltage
fairly constant under all normal operating
conditions. Without such a device, the
voltage would vary with every change in
the speed of the engine and every alteration
in the load of the generator and the current
generated would be useless for either light-
ing or battery charging.
(Continued on page 483)
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lystery of Atmospheric
Flectricity

By ROGERS D. RUSK, M. A.

Late of the Meteorological Section, U. S. Army Signal Corps.

HE air is in a continual state of
electrification because it contains at
all times small particles charged with
electricity. Eveun the scientists them-
selves do not know just what these
particles consist of because they are dif-
ferent from the electrified particles found
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This Curve Shows Clearly How the ‘Inter-

mediate” Jons of the Air Change Their Ve-

locity Like Magic at 15 Millimeters Vapor

Pressure, and Become ‘“Large” lons. An In-

teresting Discussion on This Phenomena lIs
Here Presented.

anywhere else. We are seldom aware of
the existence of these particles hecause of
their very small size and due to the further
fact that all bodies at or near the surface
of the earth are at practically the same
potential as the earth. However, if all the
electricity in the air could be collected for
use at one time, there would be more, by
far, than we would know what to do with.
Benjamin Franklin startled the scientists
of his day by bringing lightning down on a
kite string, but we can go him one better
today-.
ELECTRICITY OUT OF A CLEAR SKY.

Even on the clearest day, if we send a
Lite up a few thousand feet, a distinct dif-
ference of potential can be noticed between
the ends of the kite wire, often enough to
give a severe shock. The cause of this
electrification has heen the subject of much
discussion, but the biggest problem is to
find just what these minute charged par-
ticles consist of.

Tons or small particles charged with elec-
tricity can easily be produced in most any
gas by means of an electrical discharge or
by the influence of X-rays or radium, but
the ions found in the air are different from
these; in fact, they are different from those
found anywhere else, lience it is that they
present a puzzling problem to the scientist.
In general there are three types of ions
which are found in the atmosphere called
the large. small and intermediate. The
small ones which have been known to exist
for a long time are the same as those pro-
duced in any gas by the means above men-
tioned. When either an electric discharge,
X-rays or radium rays causes an electron
or element of electricity to be detached
from an atom or molecule to which it be-
longs, then it leaves that atom or molecule
charged with the same amount of electricity
of the opposite sign, and the charged par-
ticle is called an ion. Sometimes these par-
ticles group themselves together, thus form-
ing ions of larger size. Instead of these,

The Physics of
Nature’s Electricity
Simply Explained

however, there are still larger ions found
in the air which could hardly be formed
from even large groups of small ions, for
reasons to be mentioned later.

The larger ions of the air and the inier-
mediate ones are closely related and are the
ones which so far are puzzling the scien-
tists.  Aitken, whose work along this line
is justly famous, believes that the larger
ions of the air are not aggregations of
smaller ions, because when the smaller ions
are formed by radium in a dust-free gas,
the larger ions never appear. For this rea-
son he believes the larger ions are really
dust particles which have caught a charge
of electricity. The word dust, however,
is a convenient word to cover up our ignor-
ance of just what the large ions actually
are, In fact, they exhibit some properties
which make them very interesting. and
which show that they are far from being
simple particles of dust.

il
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A New American Salvaging Ma-
chine with which hundreds of wvessels
sunk during the World War will be
raised. A description with elabarate
illustrations, prepared by an engineer
who walked on the bottom of Long
Island Sound in this marvelous ma-
chine, by Joseph H. Kraus.

Do Radio Waves Prodiuce Sparks
m and Ignite the Gas in Balloons and
Dirigibles?  This question is an-
swered by an Electrical Expert of
high standing.

Sun_Spots and the Observaiory
That Photographed Them—an espe-
cially interesting article, by Isabel M.
Lewis, of the U.S. Naval Observatory.

Treasure Ships Located by Elec-
tricity, by H. Gernsback.

Making a Machine for Telegraph-
ing Pictures—Part 2, by Lerov J.
Leishman, Telephotographic Expert.

Investigating Psvchical Phenomena
with Scientific Instruments, by Here-
ward Carrington, Ph.D.

“Jerry Up,” a thrilling tale by an
American searchlight electrician who
served in France, by Charles K.
Fankhauser, Jr.

Radio Problems in Awviation, by
Edward Rice Doxyle, late Licutenant
U. S. Ariny Air Service, U. S. 4

Magnetic  Storms — how  sunset,
wind and other weather phenomena
actually cause “magnetic storms” by
Prof. Lindley M. Pyle, Department
of Physics, Washington University.

How Science Applies the X-ray to
Numerous Industrial Problems.

Electric  Automobile to Compete
with Gas-Driven Iechicles, written by
its designer, Harry E. Dev. E.E.
g T =

WHAT ARE ATMOSPHERIC “DUST"”
. PARTICLES?

These dust particles, if they are such,
must not be confused with ordinary wind
dust particles such as those blown up from
a street. They are much finer and smaller,
so much so in fact that they are capahle of
remaining suspended in the air for a very
long time. Such particles are too small to
be detected by ordinary means of observa-

i

Dusts Hater : Dust  “Water
Hofecutes Frg 2 i

A.—An Intermediate Air lon Consisting of

Negatively Charged “Dust Particle’ Sur-

rounded by Dense Atmosphere of Wwater
Molecules.

B.—A Large fon Formed by water Vapor

Condensing to a Liquid About the ‘“Dust
Particle.”

tion and. they can best be observed and
counted by the famous cloud method, This
method is to take a sample of the air and
put it under reduced pressure which allows
it to expand until the moisture in the air
begins to collect around the dust nuclei,
making them visible. In determining the
relative size of the original particles an-
other method must be used, and that is to
compare their mobilities. The mobility of
an ion is its rate of motion in an electric
field of one wvolt per centimeter, and is a
measure of its mass. The larger the mass
the slower the particle will move under the
given force.

By this method the larger ions are found
to be over a thousand times larger than the
small ions and the intermediate ions about
half way between. It is argued that if
these were dust particles only, then all sizes
would be found instead of three distinct
types. Recent discoveries tend to show
there is something more than dust and
electricity in the large jons and that it is
this something else which causes the for-
mation of the large ions which are not
found anywhere else. It is all due to the
discovery, a few years ago, that water
vapor may condense in two ways on a
rigid surface under certain conditions.
Either it may condense in the ordinary way
as a pure liquid, or it may condense more
slowly and form a very dense atmosphere
of separale water molecules about half way
between a gas and a liquid, which will sud-
denly change to a liquid with an increase
of the vapor pressure.

Now the significant thing is that if the
mobilities of the ions are measured care-
fully while the pressure of the water vapor
in the gas is being increased, a point is
reached where the intermediate ions sud-
denly hegin to move slowly like the large
ions as shown in Fig. I, and this has sug-
gested to J. A. Pollock and others the
following explanation: The larger ions and
the intermediate ones are formed of min-
ute, rigid dust-like particles about which
a small amount of water vapor has already
started (o condense. Ahout some of these

(Continued on page 473)
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By JOHN J. FURIA, A. M.

RACTICALLY alt of the so-called
“illusions” that are brought before
the public, whether on the stage, at
private entertainments, or sometimes
in swindles, are based on funda-
mentals of physics. Hence it is fitting in a
series of articles on “Experiments in

. 9
Frgd x

The “Obedlent Ball” and How It Is Made

from a Wooden Crochet Ball Hollowed Out

as Shown. In This Space Are Placed Two

Small Silk Spools with Strings Attached.

The Ball Rises or Falls on the String at
Command.

Physics” to deal with this topic. Illusions
may be divided into four classes: (1) Op-
tical, (2) mechanical, (3) chemical, and (4)
slight-of-hand. The first two types are of
especial interest to us from the standpoint
of pure physics.

Perhaps the most mysterious of the ma-
gician’s tricks, and one which appeals to
all bovs, is the obedient ball. All ball play-
ers appreciate the value of an obedient ball.
especially the kind of ball that will “come
to papa.” As usually presented to the pub-
lic from the stage the magician passes a
piece of string thru the center of a good
sized wood ball and then holds the string
vertical. .= At his command the ball slides
up the string, down the string. or else
remains stationarv. The obedient ball can
be easily made at practically no cost. Di-
vide a crochet hall in half by the use of a
very fine saw. Carve out enough of the in-
sides so as to have enough room for two
small silk spools to revolve freely. see
figure (1) A. The spools are glued to-
gether and fastened to the inside of the
crochet ball by a dowel rod used as an
axle. String is wound around each of the
spools and the ends led out thru holes at
the end of a diameter of the ball, perpen-
dicular to the axle. The ball is glued to-
gether, sandpapered, stained and shellacked,

Fig.2

Altho Not Filled with Spirits, This Obedient

Bottle Will Lie Down and Stay Down Only

for Its Master—the Magician. How Does It
Work? Read on!
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and if a good job is made of it no one will
suspect that the ball has been cut opern.

Figure (1) B explains why the ball will
rise, fall or stand perfectly still. 1f the
string is held loosely, the ball will fail, due
to the pull of gravity on it. As force is
applied to the ends of the string, gradually
a point will be reached where the force of
gravity is just overcome by the advantage
gained by pulling the upper string (since
the diameter of the spool to which the
upper string is attached is larger than the
diameter of the spool to which the lower
string is attached). Greater force will
cause the ball to move upward. It should
‘be noticed that as one spool winds the other
unwinds in each of the cases where the
ball rises or falls, Hence the total length
of the string in view changes according
to the difference in the diameters of the
spools. It remains for the performer to
detract the attention of his audience away
from this fact. The illusion is one of pure
physics, more particularly mechanics. The
equation for the motion may be written
as follows:

Let g represent the force of gravity, f
the force applied to the string by the per-
former, and D and d, respectively, the
diameters of the spools. Df — d(g + f)
causes the motion. When f is zero (when
the performer holds the string loosely) the
tendency to move upward (Df) is zero and
tendency to move downward is dg, and the
ball moves downward. \When f is such
that Di = d(g + f), the tendency to move
upward equals that to move downward,

If Two Cards Are Drawn to Resemble Fig-

ures A and B, Placed Back to Back on a

Cord and Then Spun Rapidly, Two Birds
WIIl Appear in the Cage, as at C.

and the ball remains stationary. When {
is large enough so that Df is greater than
d(g -+ f), the tendency to move upward is
greater than that to move downward, and
the ball moves upward.

Speaking of the obedient bail, the event
of July 1st (last) leads us naturally to the
obedicnt bottle. A small wood bottle
(empty since July 1st) of the shape indi-
cated in figure (2) A, is placed on the
table and told to “lie down—and stay
down,” and the hottle does so. (Nothing
remarkable.) The performer then picks
up the bottle and passes it around, defying
anyone else to cause it to “lie down—and
stay down”! No one is able to do so. The
performer then takes the bottle again,
coaxes it and causes it to lie down as be-
fore. This is another case of pure physics,
more particularly mechanics, The bottle is
weighted with lead as shown in figure (2)
A, so that its center of gravity C is very
low. It is seen from figure B, that placing
the bottle on its side causes the center of
gravity to be raiséd to the position ¢’. It
is well known in mechanics that a body is

in stable equilibrium (will return to the
same position when displaced) when its
center of gravity is at its lowest. Hence it
follows that the bottle will always return
to its stable equilibrium position (standing
up). How, then, does the performer cause
it to lie down. He keeps concealed up his
sleeve or “palmed” a long narrow weight

A- Frg. 4

An Interesting illusion Experiment Based on

the Persistence of Vision. A Black Star

Drawn on a Blank Card, When Spun Rapidly,

Will Change Into Two Circles—One Gray and
One Biack.

which he slips into the neck of the bottle
whenever he wishes it to lie down. The
addition of this long narrow weight causes
the center of gravity for the upright posi-
tion of the hottle to be high, so that placing
the bottle on its side canses the center of
gravity to be lowered; hence this will now
be the position of stable equilibrium. In
picking up the bottle hefore passing it to
the audience for examination, the per-
former allows the weight to drop back into
his hand again.

In order not to disappoint those accus-
tomed to “‘seeing douhle,” the following is
inserted for trial any time after July Ist.
Draw a bird in a cage on one side of a
blank card. On the reverse side draw an-
other bird. Attach a piece of thread to
the top and hottom of the card and twirl
the card about this thread as an axis.
TWO birds will be seen in the cage. Many
variations of this illusion can be tried. The
cage alone on one side and the bird on the
other; a glass of “Bevo” on one side and
an open mouth on the other, etc., etc. The
result obtained is due to physiological
rather than physical reasons. The phe
nomenon is known as persistence of vision.
The retina of the eye retains any image
thrown upon it for a moment after the

object has Dheen removed. Hence when
(Continued on page 479)
77T 4
i ©
i § 24
Faper | N Boin o
S it
N
S S
. A- :
Flg-5 e

Making Money by Magic. A One-Dollar Bill

Run in One Side of the Machine Comes Out

a Ten-Dollar Bill, or a Piece of Paper

Changes Into ‘““Real Money.”” Ain’t 1t Won-
derful? Yes, It 1s—NOT!
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Practical Chemical Experiments

By ALBERT W. WILSDON

ATER and a few other solvents
are commonly used 1o remove
dirt, sometimes called “matter out
of place.” Some of these sub-
stances readily dissolve in water;
others like the fats, will dissolve in ether

A
T
1

g1

(13

.uitowing the Simple Appératus'Required to
Perform Experiment No. 1. A Bunsen Burn-
er, a Beaker, Tripod, Gauze and Heating Dish.

or gasoline; and still others, for instance
the resins, will dissolve in alcohol. Some
form of alkali, such as wood ashes, was
formerly used with the water, to assist in
removing the dirt. This, it was discoveted,
possest a very destructive action upon the
goods, so a saponified fat, the product pro-
duced by the action of an alkali on a fat,
or what we now call soap, came into uni-
versal use. This, as is well known, when
made of good materials will not injure the
goods. Soap was used instead of lye from
the lixiviation of ashes, long before the
chemistry of the process became known. It
was not until 1813 that Chevreul publisht
his scientific researches on the composition
of fats and the processes of soap-making.
Manufacture of Soaps.

The raw materials used in the manufac-
ture of soap are an alkali known as caustic
alkali, which may be either sodium or
potassium hydroxid. The sodium hydroxid
will produce a hard soap, while the potas-
sium hydroxid produces a soft soap. These
are made by boiling the carbonat with
slaked lime, following out the equation

Sodium Carbonat + Calcium Hydroxid = Cal-
cium Carbonat + Sodium Hydroxid.

From this mixture the calcium carbonat
settles out, and the solution of the caustic
alkali is boiled down to a solid, and is put
upon the market under the name of con-
centrated lye, or the concentrated solution
is used directly by the soap-maker.

Recently the caustic soda has been made
directly by the electrolysis of sodium
chlorid. The sodium deposited at one pole
is dissolved in water, and the chlorin is
used for making bleaching powder.

The second ingredient of a soap is either
a vegetable or animal fat or oil, or a resin.
Such oils as that of the palm nut, cocoanut,

€

How Evaporation |s Effected on the Water

Bath of the Solution Obtained from Experi-

ment No. 1. Apparatus Shown Is Used in
Experin]ent No. 2,

Cleaning and
Washing Agents

Pawt Il

olive, hemp seed, linseed, cotton seed, fish
or lard may be used, and fats like beef
tallow, mutton tallow, lard, or house grease.
The process of saponification may be oc-
casioned either by the action of water or
steam at high temperatures and pressure
(especially in the presence of a dilute min-
eral acid), by the action of caustic alkalies,
or sometimes by the use of lime. The fats
may be briefly described as consisting of
ethers of the triatomic alcohol-radical, con-
taining g/ycyl. By treatment with alkalies
or high-pressure steam, they vie!d glycy!
alcoho! (glycerin) and stearic or other
fatty acid. The name given to the com-
pound of the acid and glycerin is stearin,
palmitin, or olein. In the case of stearin,
the equation representing the saponifica-
tion would be:
CsH(C1sHa502)y + 3IKOH =

Stearin ustic
Potash

IKCisHon O,
Soap

CaH(OH)s 4

Glycerin

With palmitin or olein, the reaction is
similar. If the fat or oil is solid, it con-
tains a preponderance of stearin or palmi-
tin, but if liquid, there is an excess of olein.

In making soap on a large scale, a kettle,
provided with both a closed and open steam
coil, so that the soap may he hoiled either
by the heat or the free steam, is used. A

Fig.3

[13

Applying the “Sodium Test” in the Flame
of a Bunsen Burner. Exveriment No. 4.

kettle that will hold 100,000 pounds of soap
is 15 feet in diameter and 21 feet high,
and is made of 3 inch boiler plate. The
melted fat and lye are run into the kettle
and mixed by the aid of free steam and
hoiled for some time, or until the soap has
a dry, firm feel hetween the fingers; it is
then salted out by adding common salt. In
boiling, the saponification represented in
the ahove equation has taken place, and
when the salt is added this causes the soap
to separate from the caustic lye and
glycerin.  After boiling, to mix thoroly,
the mass is permitted to stand in the kettle
till the soap rises to the top, and then the
lye may be drawn off at the bottom of the
kettle. Some more strong lye is then
added, and the boiling is continued till the
material is fully saponified, which the ex-
perienced soap boiler knows by sight. feel,
and taste, and then the content of the kettle
is again allowed to stand for a while, and
the additional lye is drawn off. The soap
is then boiled with some water, and is per-
mitted to settle again, to allow the separa-
tion of more alkali, dirt and impurities,
called nigre. After standing several days,
the soap is pumped into the crutcher which
consists of a broad, vertical screw work-
ing within a cylinder, which is placed in a

larger tank. Here it is thoroly mixed, and
any perfume or scouring material may be
added. The soap is then drawn off into
rectangular frames, holding about 1000
pounds where it is allowed to solidify. The
sides of these frames are removed and the

Fig.<

éimple Apparatus Used in the Preparation
of “Prussian Blue,” as Described in Experi-
ment No. 5.

soap is cut, by means of wire, into slabs
and then into bars. If put on the market
in the form of cakes, the bars are prest
into the desired shape.

For making white soaps, tallow, pai:
oil, and cocoanut oil are used. Castile soap,
if genuine, is made from olive oil, some-
times with the addition of cocoanut or rape
seed oil. It is useless to attempt to make
a good soap out of an inferior material.
In making lower grades of soaps, cheaper
fats are used, and frequently those that
have a rancid odor. This is sometimes cor-
rected by the addition of a strong per-
fume, like oil of mirbane—nitrobenzine,
made from coal tar. Yellow soaps almost
always contain considerable rosin; that is
they are made by the usual process, except
that quite a large proportion of rosin re-
places the fat. This has valuable soap-
making qualities, and would not be classi-
fied as an adulterant of soap. Cocoanut
oil saponifies without boiling, so it is used
in making the cold process soap. This ma-
terial also admits of the use of a larger
quantity of water, so that the soap will be
hard and still contain as much as 70 per
cent of water. Soap is mottled by stirring
mto 1t, while warm, some coloring sub-
stance, such as copperas, ultramarin, or an
anilin color,

Sand soap, pumice stone, and compounds
of a similar character are made by incor-
porating sand or powdered pumice, with
the ground soap, and this ought to lessen
the price of the soap very materially.
These substances can act only mechani-
cally; that is they sandpaper off the dirt.
A silicated soap is made by mixing with
the ordinary soap some silicat of soda or

(Continued on page 475)

Fig. 5

Holding a Piece of Paper Moistened with

Lead Acetate and Permitting the Gases to

Act Upon It, Showing the Presence of Hydro-
gen Suifid. Experiment No. 7.
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T was first noted by Seebeck, of Berlin,
that when a juncture of dissimilar
metals was heated a current of elec-
tricity would flow. This phenomena
was studied by Cumming, Sturgeon,
Pellaci and many others, for it gave prom-
ise of providing a means for developing
clectricity direct from heat, without the
use of steam engines and generators.
Altho no practical application has been
made of the discovery, beyond its applica-
tion to pyrometry for heat measurements,
several interesting devices can be easily
constructed to demonstrate the phenomena.
The most powerful currents are gene-
rated by heating junctures of the more
crystalline metals, such as antimony and
bismuth, the other metals lying between
these in regard to the strength of the
current generated with a given rise in tem-
perature. The following list gives the
thermo-electric order of the more common
metals :

~-Bismuth Tin Zinc
Platinum Gold Iron
Mercury Silver —Antimony
Lead Copper

Any two of these metals when joined
together and the junction heated results
in a current flowing thru the exterior cir-
cuit from the metal highest on the list to
that lower. The reverse is true should the
junction be cooled. The further apart the
metals are in the table the greater will be
the electromotive force.

It is seen that bismuth and antimony
will give a so-called “couple” having the
highest EEM.F. These are rather difficult
to obtain and handle, so for experimental
purposes we will substitute iron and Ger-
man-silver wire. These two metals are
ecmployed in the construction of thermo-
couples for electric pyrometers, and will
serve our purpose admirably.

The electro-dynamic effect of heat gen-
erated currents can be shown by a device
similar to that illustrated in Fig. 1. Three
sides of the wire rectangle are composed

lron wire, —Sypport
£

Germon
Silver wire

R

erated Currents Can Be Shown by the Sim-

ple Device Here Illustrated. An Iron and

German Silver Wire Rectangle |s Suspended

Above a Magnet. The Loop Turns When
Heated.

The Electro-Dynamic Effect of Heat Gen-

Tristle

Thermo /
’ ~tube

Couples =

/
Buretre
clomps

Height .
Morker

: 1 -

An Interesting Apparatus for Demonstrating

the *“Peltier Effect,”” or the Production of
‘“Cold” by Electricity.

of iron, the fourth of German-silver. The
frame is suspended over a permanent mag-
mnet and heat applied to one corner as shown.
The frame will turn thru an angle of 90°
due to the currents flowing in the loop.

A large number of turns of wire could
be made to form a heat compass. The
details of such a device are shown in Fig.
2. A small bundle of soft iron wire is
bound with paper glued into place. Take
a number of lengths of iron and German-
silver wire and wrap them in the same
direction on the core, in alternate coils as
shown. Twist the ends of the wire to-
gether so that every other joint is on top.
The ends of the more distant coils being
connected together by a loop of wire, thus
forming a sling to support the compass.

\When this apparatus is suspended over
a hot copper or brass plate, the currents
flowing around the windings will cause it
to act as a compass and the core will place
its axis in a line with the natural magnetic
field of the earth.

A form of thermo-electric motor can be.

constructed as shown in Fig. 3, to demon-
strate electro-magnetic rotation. Here we
have a ring of iron wire attached to which
are a number of vertical German-silver
wires, bent over at the top and joined at
the center to a pivot. The latter rests in a
tiny depression in the pole of a horseshoe
magnet, allowing the cage to turn freely.
By applying a small flame to the frame at
the juncture of the G.S. and iron wires be-
tween the legs of the magnet a current will
flow thru the vertical wires and rotation
will result from magnetic repulsion. The

Thermo-Electricity Experiments
By THOMAS W. BENSON

device will attain quite a high speed if care-
fully constructed.

A thermo-battery can he cheaply made
that will deliver a fairlv heavy current in
the following manner: Take a 1” pine
board 6” square and drill with small holes
at the intersection of lines drawn in hoth
directions 14" apart. The board is then
impregnated by placing in melted paraffin.
Alternate 2” lengths of iron and G.S. wire
are pushed into the holes and their ends
tightly twisted together on both sides of
the board, the end wires being led to bind-
ing posts.

When the battery is stood with one side
in the sun, the other being shaded, an ap-
preciable EM.F. will be generated. If laid
on a block of ice in the sun it will ring a
vibrating bell!

A somewhat similar form of thermo-
pile, comprising antimony and hismuth
bars, in the hands of Forhes and Milloni
led to the beautiful discovery of the polari-
zation of heat.

Andrews noted that a current was gen-
erated when platinum wires are inserted in
a bead of fused borax, potassium chlorid,
chlorids of potassium and strontium, iodid
of potassium, sulfate of soda, and even
when boracic acid 4s used. These results,
however, are due to a thermo-chemical
action and formed the basis for the work
of Edison and others on the heat cells.
The action differs from the true thermic
action of dissimilar metals.

Conversely we have electro-thermic ef-
fects whereby heat and cold result from
an electric current passing between dissim-
ilar metals. The production of cold by
this means is rather startling and is known
as the Peltier effect.

Apparatus to demonstrate the latter effect
can be assembled as shown in Fig. 5
large thistle tube has connected to its
lower end a U-tube with a small bore, hy
means of a length of rubber tubing. The
U-tube 1s partly filled with colored water.

A cork that fits the mouth of the thistle
tube has six holes bored thru it into which

Core with Shng
winding
/
!
i
bz r o - |
4
Hot plote”
German
Fig, 2
Detail of
windings -

How to Construct a ‘Heat Compass,” by

Winding Turns of lron and German Silver

Wire About an Iron Wire Core. In Use It Is
Suspended Above a Hot Brass Plate.
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are inserted short lengths of iron and
G.S. wire, about five strands of wire being
put in each hole. These are twisted together
to form thermo-couples and the cork inserted
in the mouth of the thistle tube. A little
paraffin wax melted over the cork will seal
the whole effectively.

Germon

Piver -, - X
- - ;’SI/VEF wires

4

Vi
icon r/qg

Fig. 3

! = :
A Thermo-Electric Motor—It Rotates at
Quite a Speed When a Flame Is Applied to
the Armature, Made Up of Iron and German,
Silver Wires. A Most Interesting and Little

Known Device.
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When the positive and negative poles of
a battery (gravity type preferred) are con-
nected to the iron and G.S. wire respec-
tively, the junctures inside the tube will
drop in temperature and the air contracting
will cause the water in the open leg of the
U-tube to drop. For hest results the cur-
rent should he regulated by a rheostat so
that it is not sufficient to heat the wire
used in the couples.

A current having a fairly high ENLT.
and low amperage gives the best results.

The exact cause of the current generated
in a thermo-couple is still an unsolved
problem. It is not due to anv oxidization
or chemical effect for it has been found
that a bar of the same metal with different
temperature of its opposite ends will give a
slight current, the cold portions becoming
negative, the hot parts positive. A thoro
understanding of the phenomena demands
more complete knowledge of matter struc-
ture and the inter-atomic forces.

A fuller realization of the forces in ac-
tion may revolutionize present methods of
current generation and perhaps refrigera-
tion.

Thus there is a very fine field open for
experimentation by the industrious student.
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By experiment we learn many things here-
tofore undreamt of.

/mn wire Gcrmaﬁ/ Couples on foce
silver wire of wood block
bad g ~q 9 ot
'y
g I
LV % 48
| 17,
7 80
88
A
//. / // QG[,!'
f1g. 4 €

A Thermo-Battery Can 8e Made U, Quite

Cheaply by Mounting 4ron-German. Silver

Wire Couples on a Board as Shown. Laid

on a Block of lce in th? Sun, It Will Ring a
Bell.,

A °*°“Selective’” Electrolier Switch

The writer recently tried to make an
electrolier switch which could control from
one to five lamps. The lamps were on a
chandelier and 1t was undesirable to turn
each lamp on or off at its socket. They
were placed on the chandelier as shown in
Fig. 1. Owing to the fact that it was de-
sired to make the lamps light in a sym-
metrical arrangement, it was not necessary
to control each lamp singly, but merely to
get a switch which could light one. two,
three, four or five in a syvmmetrical order.

Number of Number of Control
Lamps ]:'!;Iach Lamp Cn reuit
1,5 A
2,4 (o
3 1,3.5 A B
2,3, 4 B.C
4 1,2, 4, A C
S 1,2.3, A. B,

4,5 C
For example, if two were desired, it would

By Albert H. Beiler

purpose will become apparent later. Twist
some hare No. 14 wire into little spirals, as
shown at 3A, and put one in each of the
seven numbered holes so that the end passes
out thru the bottom. Then stop up the
small holes where the wires protrude with
sealing wax, so that each 34-inch hole is a
sort of liquid-tight cup with a conduclor
lying along its bottom. The wiring is
shown in Fig. 3 running to four binding
posts, which had hbest be labeled as indi-
cated in India ink to avoid confusion later.
The base may now bhe chamfered and
stained to make it look well. The holes
should then he connected hy the lines
shown and the triangle so formed should
be labeled as indicated in Fig. 4.

The bridging arms should now bhe made.
These are two triangular pieces of 34-inch
fiber or hard rubher, the triangles measuring

counected to each other by No. 16 wire
twisted around each and neatly forced into
grooves, scratched into the fiber for the
purpose hy a sharp awl or scriber. A small
porcelain knob is fastened to each triangle
by a washer and screw fitting into the cen-
ter hole.

If the triangles are constructed properly
each will fit into any three holes at the
vertices of an equilateral triangle in the
basehoard. The numbered holes should
then he filled with mercury to about 3/16
inch from the top. Biuding posts A. B
and C are counected to control wires A, B
and C, and the common wires goes to the
other side of the main (Fig. 2)

It is obvious then that any combination
noted in the table may be obtained by
covering the triangle whose number indi
cates the number of lights to be lit. For

not look well to light onie and four or two 2 inches on a side (Fig. 5). - The holes are.  example, to light four lamps, one of the
and three, but a combination like one and drilled 74 inch from each vertex, and are triangles is placed in holes 3, 5, 6, so as to
five, or two and four would do nicely. Ac- tapt to receive 3-32 machine screws. A  cover triangle No. 4, etc. Up to and in-
cordingly, the wiring to the lamps was  7Z4-inch machine screw is put into each hole cluding four lamps, only one triangle need
arranged as shown in Fig. 2. With this at a vertex. These three screws are then be used, but for five a combination like
wiring the circuits - 2\ and 3C or 4 and
would have to he con- ) 3C is needed, requir-
trolled as summarized 1ng two triangles.
in the table above. The arc formed
There is thus lwfheg a triangle is
common wire going | = = ifted out is inappre-
directly from one (F"”7 f ciable, being broken
main to one terminal ”‘ ” + simultaneously at two
of each lamp and ié__‘_;m/ﬂ, —_=|| places. Should it be
three control wires desired, however, to
which go to the se- break a circuit carry-
lector swilc/i.  This ing more than about
switch is censtructed Fi6.2 5 amperes, it will be
as described below. better to construct a
Secure a piece of base of fiber.
hard wood 5 x 5 x %% This switch may be
inches. La_v out a made at a cost of
hexagon of 3 inches 15 Wi about 25¢, whereas an
diameter, as shown in S electrolier switch of
Fig. 4. Drill 34-inci, commercial manufac-
holes at the eight ture to satisfy this
points indicated ahout wiring costs upwards
4 inch deep. The of $4.00.
seven numbered holes Many modifications
should have small of this novel switch
holes go clear thru the can be worked out
wood and just large with a little ingenuity
enough to permit a on the part of the
No. 14 wire to pass Fi6.3 fie.4 Fi6.3a fi6.5 builder. This switch

thru (No. 50 drill).
The unnumbered hole
is a blank whose

The Construction of a Selective Chandelier Switch for Turning on or off Various Combina-
tions of Lamps, ts Here Described by Mr. Beiler.

of Lamps Can Be Worked Out Easily.

Special Arrangements for Larger Groups

lends itself well to
many laboratory cir-
cuit requirements.
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legraphing

By LE ROY J. LEISHMAN

T is a very simple matter to telegraph
pictures. A crude machine for this
purpose was suggested seventy years
ago. The idea 1s therefore not en-
tirely new to students of electricity,
but the science has been so neglected that
it is still nebulous to the average person.

How little the general public knows of
telephotography is shown by the fact that
when two of my machines were exhibited
on the Orpheum and Pantage’s vaudeville
circuits two years ago, the demonstration
was fascinating, baffling and uncanny to the
audiences everywhere. Even most of the
newspapers had never heard of such a thing
before.

A person with an electric picture trans-
mission machine may therefore entertain
and baffle his friends and townspeople, be-
sides conducting a great deal of experi-
menting which will be instructive and
highly beneficial to himself.

By the time this article appears, popular
interest in telephotography will be height-
ened by the use of telegraphed pictures by
many of America’s leading newspapers.
Several papers have already publisht
‘news pictures” periodically, and pictures
have been telegraphed across the conti-
nent at regular intervals and displayed on
bulletins. The practicability of the scheme
is shown by the fact that excellent pictures
have been transmitted 4,856 miles! Many
newspapers have recently subscribed for a
service that will supply one hundred and
fifty news piciures a year, making it possi-
ble for them to publish a picture of an
cvent the day it happens, reyardless of
geographical location or distance!

So the person with the necessary appa-
ratus to telegraph pictures will find him
self the center of interest everywhere.

It has often seemed puzzling to me why
more electrical students have not experi-
mented with telephotography. M\ any letters
which I have received lead me to believe
it may be due to a popular misconception
that such experiments are too costly. I
therefore recently designed some Picture
Telegraphing Instruments which are low-

Top View of Telephotographic Machine Here Described in Detail.
Building It Are Few and Simple, But SPhouId'Be Made with as Great an Accuracy as
ossible,

Expert In Telephotograph:

priced enough to suit every experimenter
who may be interested. To further interest
the readers of this magazine in this fasci-
nating and instructive field, I am explain-
mg in this article

touches every part of the picture. The
threaded shaft on which the carriage trav-
els snust be absolutely parallel to the cylin-
der. The reproducer on a cylinder phono-

how a simple tele-
photographic
set can easily be
made. However,
the chief fascina-
tion and Instruc-
tion is in the oper-
ation of the fin-
ished machines &
and in the various |[§§
experiments that [§
can be made with |
them. b

No exact dimen- |&
sions will be given
for any of the
various parts, as ||
the material at
one’s disposal
sometimes makes
itadvisable to
change some of
them; and then the
others must be al-
tered accordingly.

GENERAL DESIGN |
FEATURES :
OF APPARATUS

Let us first get
an idea of the gen-
eral appearance oi
the device we are
going to make. A glance at figures 1 and 2
will show that the machine resembles very
much an old style cylinder phonograph.
The cylinder of the picture transmitting
machine holds the pictures to he telegraphed
i1 the same manner that the phonograph
cylinder holds the record to he played.
The sending and receiving carriage cor-
responds with the phonograph repro-
ducer, and it passes slowly from one
end of the cylinder to the other on a
threaded shait as the cylinder revolves. In
this manner the carriage needle finally

fe/ej}apﬁ soun
. s

The Parts Required In

Fig. .—The Telephotographic Machine Here Described. it Opens up a New
Era in Scientific Experiments for the Electro-mechanical Student and
Provides a Stepping Stone to this Newest Branch of Applied Science.

graph has a half nut that rests against the
threaded shaft, so that the reproducer may
Le lifted up and moved to the other end
of the cylinder. This necessitates another
shaft, parallel to the threaded one, on
which the reproducer pivots. A picture
transmitting machine is similarly equipt.

The size of the complete apparatus de-
pends upon the dimensious of the pictures
te be telegraphed, as this determines the
size of the cylinder; and the shafrs and
hase must be proportioned accordingly. A
convenient size for the picture is about 5
by 6 inches. As plenty of margin must be
allowed, this necessitates a cylinder about
2 inches in diameter and 3% inches or 6
inches long. Electrical contact must be
made with the rolled copper plate which is
slipt on the cylinder, so it is most con-
venient to make the cylinder from metal
tubing. Ordinary pipe will not do, as the
cylinder must he very true and perfectly
uniform thruout. Brass or nickei-plated
fixture tubing is excellent, A metal bar
or disc must he soldered in each end, and
holes accurately drilled in the cvact centers
to fit the shaft. As the cylinder is light
and supports no great weight, the shaft may
have a small diameter, so a rod can be
selected for this purpose which will fit the
gears available. Erector, Meccano or other
rods are satisfactory, and can easily be
fitted with gears which are obtainable in
the regular sets or at any hardware store,
The cylinder rod should he 3 or 4 inches
longer than the cyvlinder and must be per-
feetly straight. Place it thru the holes in
the cylinder ends and solder it <o that one
end is tlush with one end of the cylinder,

After the cvlinders have bheen made, the
length of the hase can lLe decided upon,
as this dimension should exceed that from
one end of the cvlinder to the other end

(Continned on page 4+6)
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Home-Made Compound Microscope
By Carl F. Muckenhoupt

COMPOUND miscroscope is be-

yond the reach of many experi-

menters because of its prohibitive

price. Since such an instrument is

very useful, and desired Ly many
experimenters, I describe below the theory
of the microscope, and the method of huild-
ing one cheaply.

Fig. 1 shows how the tiny object OP is
enlarged by the objective at O'P’, which
image in turn is re-magnified by the eye-
piece, and seen as at O”P”. To avoid com-
plexity, only the rays from the head of the
little arrow are shown, Lut ravs from the
other end would pass symmetrically oppo-

Lye Ay

P L
- Obyeclive
/‘/9/ e
Fig. 1. This Diagram Shows the Path of the
Focal Rays Thru the Optical or Lens Sys-

tem of the Home-Made Compound Micro-
scope Here Described and lllustrated. The
Eye-Piece Lens Shown Is a Double Convex
One, While the Objective Lens Is of the
Plane-Convex Type. Most Good Microscopes
Have Two Lenses in the Eye-Piece.

site the main axis XY, and come to final
focus at P”, just as those shown focus
at O”. We see that by placing the object
just outside the focus of the short-focus
lens, an enlarged image is cast at some dis-
tance, which in turn is magnified by the
eye lens. A good microscope has two lenses
in the eye-piece, instead of one, to make a
field free from chromatic and spherical
aberration.

A good microscope is shown at Fig. 2.
The tubes are preferably of thin sheet
metal, rolled over a stick to the proper
diameter, and then soldered. They may,
however, be made of pasteboard. The main

f1g 2 e

Fig. 2. This Sectional View of the Micro-
scope Shows How the Metal Tubes of Brass,
Copper, or Other Covering Are Arranged to
Slide Within One Another; the Objective Lens
Belng Placed at O, and the Two Image-
Magnifying Eye-Piece Lenses at E-1 and E-2.

tube is 4 inches long by 114 inches in di-
ameter. A ring is soldered to its bottom
end, with a 34 inch hole in it. In this, in
turn, the little objective tube, %5 inch long
by 34 inch diameter, is soldered. Make
sure everything is well soldered, and then
paint the inside of the whole affair a dull
black, not shiny black. For the eye-piece,
make a tube 134 inches long, and of a di-
ameter to fit the main barrel snugly. This
may take some time, for it must not work
too tightly, or be too loose. Paint this
black inside as well.

2 Facal lengrh | Distance berween|Uistonce berween
MWE | of £ 000ty | £ and £ Oona £,
50 |28 inches |13 inches 6§ inches
75 | 1§ wnches | 1§ inches | 5§ inches
wo | 1§ mckes| £ mch | 5§ sches
130 | £ ek | E ek | 4F icres
5 7 ;

Kote.: for low powers

The ye prece Ve
3 very long «

Data for eye pieces for various powers, 1he
kellers are Those of 11g.2 -£, Is always double.
and &, is always plano convex.,

The lenses naturally come next. O, the
objective, is a 15 inch focal length, plano-
convexr lens. These can Le secured from
your optician. E, is a l-inch focus, double
convex lens. E.ds a l-inch focus, plano-con-
vex lens. Take care to have these last two
of the same kind of glass. O is mounted by
making a ring to fit the hottom of the
objective tube, and with a hole slightly
smaller than the 14 inch focus lens. Center
the lens over the aperture as shown, and
glue a ring of felt F. with a hole smaller
(slightly) than the lens, to the metal ring.
When fast, clean the lens thoroly, and
solder carefully to the little objective tube
as shown by Fig. 2.

Fig 3

EE

Fig. 3. A Simple Arrangement for the Home-

Made Microscope Which May Be Modified

and Improved by the Ingenuity of the Con-

structor, by Adding a Rack and Pinlon or
Other Precision Focusing Gear.

In one end of the eye-piece tube, fasten
a ring of wood W, with a hLole smaller
than the plano 1 inch focus. Cut out the
wood until the lens fits well. then screw
a cap on the end with an aperture of about
14 inch. Mount E; 2/3 of an inch from E,,
by forcing a ring in the tube, at right
angles to it, and gluing felt around the
lens. Push the eye-piece in until E. is
about. 454 inches from O. This need not
be exact unless you want to know the
power exactly. The objective should be
about 9/64 inch from object, which must
be brightly illuminated. This distance nced
not be exact either. If both distances arc
exact, the power is 112

Any one can devise his own stand, or
use the scheme shown in illustration Fig. 3.

Micro-Photographic Projector

The ease with which this appa-
ratus is constructed is its main
feature, provided, of course, one
has the microscope and an ordi-
nary projection lantern. I will pro-
ceed to the explanation of the let-
ters in the picture.

Remove the entire front combina-
tion of lenses C, and the bhellows, B.
Bend the tube of the microscope,
on the hinge provided, until it is at
right angles to the foot E. Turn
upside down and fasten to the front
support D by two ordinary small
wood clamps. Remove the eye-
piece A, and you have a most ex-
cellent projector. It is much more
satisfactory if one has a sub-stage

C D

B

This unique arrangement of physi-
cal laboratory apparatus should find
a great many uses, especially among
lecturers and teachers, who find it
necessary to enlarge or throw on 2
screen Imicro-photographic views of
minute organisms, et cetera. Either
an electric arc or incandescent lamp
may serve as a source of light or
else an acetvlene light. Careful
focusing of the complete apparatus
is necessary to obtain a clear image
on the screen. Drawings are often
made in this way of minute objects
by projecting them on white paper.

I have used this apparatus for
class-room work and for making
pictures of microscopic objects with

condenser as shown in the photo-
graph.

How an Effective Micro-Photographic Projector Was Cone.
structed from a Stereopticon and a Microscope.

fine satisfaction.
Contributed by E. K. GIFFEN.,
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REAMERS CONTINUED.

N order to save the material which
would be used for the shank, the shell
reamer having a hole thru its center
by means of which it is mounted on
the arbor, is largely used. By making
the reamer in this manner one arbor can be

The Shell Reamer—This Form
Used in All Machine Shop Work.
on an Arbor.

Is Widely
It Is Used

A Typical Rose Shell Reamer. This Tool
Has a Cutting Edge Provided on the End of
Each Tooth as Shown.

utilized for a number of sizes. The gen-
eral appearance of a shell reamer is illus-
trated in Fig. 1. This type is known as a
fluted shell reamer. In Fig. 2 a rose shell
reamer is shown. The cutting edges, flut-
ing, and back taper of this latter type are
the same as those of the rose reamers.
However, in all other particulars, the tool
is the same as an ordinary fluted shell
reamer.

The arhor used with the shell reamer is
shown in Fig. 3, the shell reamer being pro-
vided with a keyway, which freely fits the
key B. The reamer, when at work, is ro-
tated by means of this key and keyway.
The hole thru the reamer tapers,. the taper
. being 14 inch per foot. Manufacturers of
reamers have adopted certain standard
sizes of arbors, and each arbor corresponds
to a certain number of sizes of reamers;
thus several sizes of reamers are provided
with the same size hole, and can be used
with the same arbor. The arbor as well
as the hole in the reamer must be ground
after hardening to insure the true running
of the reamer. The outside of the reamer
is provided with flutes and cutting edges
for the greater part of the length. The
short length at the end provided with a
keyway, is turned down below the diam-

Showing Two Ways of Grinding Reamer
Teeth.

ELECTRICAL EXPERIMENTER

LESSON XIV

eter of the cutting
edges. This is done
to prevent any burr
which mayv be set up
by the driving key
on the arbor from
interfering with the
hole being reamed
or disfiguring the
cutting edges of the
reamer.

The fluted shell

AR

Fig. 5, Reamers Are
Usually Ground to
Final Size on a Pre-
cision Grinding Ma-
chine of the Type
Here Shown. With
Such a Machine the
Reamer Can be
Ground to Any Taper
Desired with an Ac-
curacy of One-Ten
Thousandth of an
Inch.

I

reainer type as
shown in Fig. 1. is
provided with a
greater number of
flutes for the same
size than are ordi-
nary Huted chucking
reamers, hecause the
{lutes must be shal-
low on account of
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By SAMUEL D. COHEN

the hole thru the
reamer. The flutes
are cut, however, with the same kind of
fluting cutters as are used for reamers gen-
erally. The corners at the end of the fluted
shell reamer are slightly rounded.

The arbor used for driving shell reamers
consists of a stem or arbor proper C, as
illustrated in Fig. 3, provided with a collar
D, fastened to the arbor by means of a
taper pin. A tongue B is milled at the
end of this collar, which constitutes the key
fitting the keyway in the reamer. Precaution
should be taken during the “milling pro-
cess” to ascertain the exact centering of the
tongue in the collar. Care should also be
exercised in milling the keyway in the
reamer. When grinding the outside of the
reamer to size, this work should be done
on an arbor similar to that on which it is to
be used. The arbor as well as the driving
collar should preferably be made from tool
steel and the collars should be hardened.
The arbor as generally manufactured, is
made in fourteen sizes, the diameter of each
being measured at E, half-way between the
end of the key and the solid part of the
hody of the collar, D. The arbor has a flat
milled on the shank for the set screw by
which it is clamped and held in position in
the machine where it ds used.

Too great or too little clearance on the
teeth of a reamer will tend to produce
unsatisfactory results, the first invariably
causing the reamer to wear to
a greater extent, as the shav-

reamed, thus slowly grinding away the cut-
ting edges. Also there is a tendency to bind
the reamer in the hole, consequently injur-
ing the hole as well as the reamer, and
causing more exertion in performing the
reaming operation.

The flat relief or clearance, altho mostly
used, is not the most desirable, because the
cutting edge is not properly supported. Best
results are obtained by a clearance, as
shown in Fig. 4. The difference between
this clearance or relief and the flat is ob-
vious from the illustration, where the relief
is shown by dotted lines “B.” Tt is usually
termed the eccentric relief, and its use is
strongly recommended, as 1t adds greatly to
the capacity of the reamer for producing a
smooth hole. The relief is produced by
placing the reamer in a grinding machine
as usual, not on centers in line with the
spindle, but on auxiliary centers provided
with adjustable side ways; so as to enable
them to be set at different positions for dif-
ferent relief required on various sizes and
kinds of reamers. The reamer s thus held
eccentrically. A rocking motion is then
imparted to the spindles holding the auxil-
iary centers, and in this manner, the grind-
ing wheel traveling back and forth along
the reamer, will produce an eccentric relief.

The eccentric relief, however, is not in

(Continued on page 438)
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The Steel Arbor Used for ¢Driv.

ing’’ Shell Reamers Consists of
a Stem C, Provided with a Col-
lar D, Fastened to the Arbor by

Means of a Taper Pin. A Key
or Tongue B Is Milled on the
Collar to Hold the Reamer.

R

ings get in between the cutting

edges and the work to be
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This department will award the following monthly prizes:

First Prize, $3.00; Second Prize, $2.00; Third Prize, $1.00.

The purpose of this department is to stimulate experimenters towards accomplishing new things with old apparatus or old material,
and for the most useful, practical and original idea submitted 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 best idea a $2.00 prize, and for the third best prize of $1.00.
article need not be very elaborate, and rough sketches are sufficient.

Make sketches on separate sheets.

We will make the mechanical drawings.

The
Use only one side of sheet.

FIRST PRIZE, $3.00

MOTOR AND GENERATOR
SILENCER.
In carrying on experiments in electricity
and having only 110 volts alternating cur-
rent at my disposal, I recently added a

SECOND PRIZE, $2.00

CONTROLLING THE CELLAR
LIGHTS.

The arrangement with which this is ac-
complished is shown 4n Fig. 1. A pull-
chain switch of proper size to handle the
lamps on the circuit 1s mounted

on the wunder surface of the
uppermost stair tread. The
chain is shortened to an inch
or so, and is attached to a
metal arm pivoted on a metal
standard which is screwed to
the tread a short distance from
the switch. At a point near the
standard the metal arm is
slotted to take a small stove
bolt which fastens the slotted
round bolt movably to it. This
bolt passes thru a hole in the
tread which 1s also counter-

Do You Have Trouble With Noisy Motors? Eliminate ft!
Mount the Offending Machine on Sponge Rubber As Indi-

cated by the Arrows.

motor-generator set to my equipment. As
my experiments were necessarily performed
at night, due to work in the daytime and
having due consideration not to annoy the
people on the opposite side of the house
at late hours with the humming of a mo-
tor and dynamo, the selection of a quiet
running piece of apparatus became of
prime importance.

A high grade, 6 volt, 6 ampere dynamo
was obtained which proved reasonably
quiet, but when firmly secured to a 1%%-
inch board with a one-eighth horsepower
motor likewise mounted, driving it, the
noise was quite offensive. Most small mo-
tors of the alternating current type are
very quiet when well bolted onto a con-
crete or iron foundation, but when mounted
on a wooden plank 114x12x30 inches it is
another story. The first motor of 1,750
R.P.M. type was very good, but a lttle
too noisy, and by obtaining a similar ma-
chine running at but 1,140 R.P.M, the
noise was cut down fully two-thirds.

Of course, these results were encourag-
ing, but my progress was still reiarded by
the noise made which I knew was not
good to put “kids” to sleep by.

It finally occurred to me to use some
soft silencer such as cork or rubber, and
after numerous experiments with every-
thing I could think of, I was finally suc-
cessful. For the 1§ H.P. 1140 R.P.MM.
motor I secured three pieces of regular art
gun from a 10 cent store. These blocks
of soft “rubber” measured exactly 1x2x3
inches. They were mounted with LePage’s
glue to both the base of the motor and
dynamo, and when placed on the board,
the two machines could be operated with
an exceedingly tight belt tension with no
“walking” of the apparatus, even after
hours of operation.

Contriluted by C. V. TURNER.

[Editorial Note—Those having wnoisy
phonograph motors will find it efficacious to
mownt the feet of the motor on art gum or
“sponge rubber.” Tests have shown ercel-
lent results.)

bored to allow the bolt head
to lie flush when the coiled
spring under it is fully de-
prest. A board cut to the
same size as the tread should be hinged
to the riser above it so that the board
will lie flat against the top of tread
when stept upon. Coiled springs should be
placed between the two at each end, to keep
the front edge of the board separated about
half inch or so from top of tread. This is
all that is necessary as the small movement
of bolt is increased by the leverage of the
metal arm. The action of the device is ob-
vious. As the top board is trod upon, it is
deprest, moving the bolt downward against
its spring, which movement is amplified and
communicated to the pull-chain of switch
by the metal arm, thus turning the switch
“on.” When weight is released, the hoard
and other parts return to their original po-
sitions. 'When the board is again trod
upon, the action is repeated, this time turn-
ing the switch “off.”” No dimensions are
given as the sizes of the various parts will
vary according to the size of switch and

_ Hinged Board Over Stair freaii’é

Sair read” |k
Counterboord

-

10 volts

L .

e — — — e
The Cellar Lights Are Turned on and off
Automatically by This Stair-Tread Switch
Wrinkles The Moving Tread is Attached as
Shown to a Puli-Chain Socket.

other conditions. As it is sometimes de-
sired to leave the lights (LL) “on” while
repeatedly passing up and down the steps
it will be well to install a snap switch (SS)
in the usual position and connect it in mul-

tiple with the pull-chain switch (PS) as
depicted in diagram Fig. 2.
Contributed by I. A \WEVER.

THIRD PRIZE, $1.00

THREE MAGIC PENCILS—A MAG-
NETIC HOAX.

Errect: Three colored lead pencils are

given out for examination, red, white and

blue, for example. The performer leaving

«Magnetized Fiece

Ked,

e Smal/ compass
W withclp

Want to Mystify Your Friends With Some
Hindu Pencils? Here's How: With a Magnet
Placed at Different Positions in Two or More
Pencils, -Conceal a Small Compass in Your
Cuff. The Rest Is Easy—You Can Tell at
Once Which Colored Pencil Is inside an En-
velope, Even Tho It Was Wrapt up While
You Were Absent from the Room.

the roon. tells anyone to choose any color
pencil they wish. while he is out of the
room, and to wrap it up in any color piece
of paper or cloth, and to hand it to him
securely wrapt when he returns to the
room. Upon receipt of same the performer
passes hand over pencil and tells exact
color.

SECRET: Two of the pencils are “faked”
in. this manner. One of them is drilled
with a 1/16 inch drill in the rubber end
about 1 inch, and the other one is drilled
half-way down or in the middle. Two
pieces of Stuhb’s drill rod, ¥ inch long by
1/16 inch diameter, are harde: ed, mag-
netized and inserted in the drilled holes and
« piece of lead is inserted after the mag-
netized pieces and are made flush with top
of wood in rubber end of pencil, the rub-
ber is placed on top and the trick is ready ;
the third pencil contains no fake whatever.
In leaving the room the performer attaches
to his shirt cuff, inside, a small compass
(some of these compasses can be ohtained
as small as a dime, or even of less diam-
eter), which aids him in detecting what
pencil is wrapped up or concealed in the
cloth or paper in this way: He slowly
passes pencil in front of compass and
watches needle until it quivers, which it
will do when that part of pencil containing
the magnetized steel passes needle. If the
needle moves when the end of pencil is
near it, the performer knows it is the red
one. If it moves when near the middlc of
pencil, he knows it is the white one; if
needle does not move, it must of course be
the blue one. As the back of hand faces
audience, the compass is invisible.

Many variations of this magnetic trick
will suggest themselves to the wide-awake=
experimenter. Such as the magnetic “hrass”
ball—the inside of the ball is filled with
iron filings and the small filling hole stopt
up with brass.

Contrihuted by R. S. MYERS.
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A NEW FORM OF HYDROGEN
SULFID GENERATOR.

From time to time, in various issues of

vour splendid magazine, I have noticed
hydrogen sulfid generators of numerous
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This Highly Efficient Hydrogen Sulfid Gen-

erator Can Be Made Up from Glassware

Found About Every Amateur Chemist's
Laboratory.

types and styles described, but I have come
to the conclusion that none of them work
as easily or are constructed so simply as
the one I now have in use in my chemical
laboratory. I give herewith a draw-
ing of the same, and will try to render a
coherent explanation of its manipulation.

I will first make a notation of the appa-
ratus used:

1 Aspirator bottle.*

1 Woulff bottle (three neck).

1 Calcium chloride drying tube.

1 Large bottle.

Glass tubing.
Rubber tubing.

I will now give a list of the apparatus and
liquids denoted by the letters in the
drawing:

“A”—Hydrochloric acid.

“B”—Iron sulfid.

“C”—Mineral wool or asbestos.

“D”—Water.

E, E’, E"—Pinchcocks.

“G”"—Hydrochloric acid.

I don’t think it will be necessary to go
into detail in reference to the construction
of the apparatus, as I believe the sketch
fully covers that, but give here a few points
on the manipulation :

Open the pinchcock E” and allow the
HCl to flow into the Woulff bottle; this
will compress the air in the Woulff bottle.
When the HCl stops flowing from the as-
pirator bottle, owing to the compression of
the air, close the pinchcock E”. Now open
the pinchcock E and the HCl (G) will rise
in the calcium chloride drying tube, thereby
covering iron sulfid (B). (If the com-

. * An Aspirator bottle is not necessary, as the
'hquld (A) can be syphoned out of any ordinary
attie.

pression of air is not sufficient in the Woulff
bottle to do_this, again open pinchcock E”
until the HCI rises in the drying tube sui-

ficient to cover iron sulfid (B). Open
pinchcock E and the gas generated will pass
over into the large bottle containing the
water (D). In tlns bottle the gas will be
washed, and will also form a supply of the
gas above the level of the water. Open the
pinchcock E’ and the gas will flow in a
steady stream.

When one is thru with the gas all that is
necessary is to close pinchcock E’ and then
close pinchcock E. Gas will continue to
generate and will, owing to no outlet being
open, force the HCI, covering the iron sul-
fid, back again into the Woulff bottle.

When the strength of the HCl, “G,” be-
comes exhausted it can be removed irom
the Woulff bottle and, owing to the filtra-
tion caused by the mineral wool “C)” is
ready for evaporation for the recovery of
the ferric chlorid. Another feature is that
one has at all times hydrogen sulfid water
on hand owing to the washing of the gas in
the large bottle thru the water D. The
reason for using a three-neck Woulff bottle
is this: that when the pressure in the Woulff
bottle, caused by the compression of the
air, and also the gas liberated when pinch-
cock E, is closed immediately after use, will
sometimes become too great for the
strength of the glass, and so as a “safety
first” measure, the three neck bottle 1s used
so that the cork in the center, not in use,
will act to liberate the surplus pressure.

Contributed by
WILLIAM N. NUSHAWG.

MAGNET TEST FOR HEAT OF
STEEL.

One of the best and little-known methods
of determining the correct heat at which
to quench a piece of steel to obtain the hest
results, without the use of a pyrometer, is
the following:

Take a piece of 14” Stubb's steel about
2” long, tap a small hole in the center for
a small screw eye, then harden and mag-
netize after bending to the shape shown
in illustration. Place in screw eye and
hang on the end of a brass rod bent to the
shape shown in sketch.

The princple of the method is based on
the fact that a piece of steel will not at-
tract a magnet after a certain temperature
is reached (about 750° Fahr.).

The little magnet is held over the heated
steel every few minutes until the heated
steel no longer attracts it, when it is then
quenched and the degree of hardness it
attains will be perfect.

Handle.

/ ”
2 Brass Roo/ :
— a ‘r, ==y

Xﬁ;’ :/Sfubs Stee/

Heat Tester for Steel

The Principle of This Steel Heating Tester
Is That Above a Certain Temperature
Steel or Ilron Will not Attract a Magnet.
Hence: When Is a Magnet not a Magnet?
Answer. When It Is Red Hot.

Of course, the steel is to be drawn again
to the required color. The above method
1s known to a very few mechanics.

Contributed by T. W. BENJAMIN.

AN ALCOHOL BLOW-TORCH
FROM JUNK.

Want a nice little blow-torch? Below
are given the details of an easily iade
blow-torch that will give as good results
for soldering, etc., as the regular torch. It
is constructed from a nickel-plated shav-
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Who Wants an Alcohol Blow-Torch?
Every Electrical Man, and Here's How
to Make One from a Shaving Stick
Case for Nothing. If You Are a_Re-
iigious Prohlbitionist You Can Burn
Gin or Whiskey In Your Torch.

ing-stick case. The top of this case has a
hole about three-quarters of an inch cut
into it, and a piece of brass tubing inserted
and soldered. Thru this runs the cotton
lamp wick, dippitig into the alcohol, con-
tained in the case. Cotton wicking can be
purchased in any hardware store. A piece
of an atomizer tube, bent as shown in the
illustration, is soldered or otherwise secured
to the side of the case, connecting with a
rubber tube. At the end of this a mouth-
piece from “Pop’s” old pipe stem is fastened.
This makes a good, neat torch, welcome in
any work shop or “lab.”

Contributed by GEORGE H. TRUITT.

MAKING CHLOROPHYL.

Chlorophyl is the green coloring matter
common to growing plants. Take a hand-
ful of parsley and triturate in a mortar
with enough ‘alcohol (95%) to cover the
mass. Decant the green liquid and allow
it to evaporate spontaneously. The chloro-
phyl remains as an intensely green sub-
stance. This may be used to color candies
and as cake icings.

Dye from Onion Skins: Take the outer
skins from half a dozen onions (medium-
sized) and boil in water until the color
is extracted. This is a very suitable yel-
low dye.

Test for the Purity of Olive Oil: Shake
equal volumes of the oil and nitric acid.
Pure oil should turn from pale to dark
green in a few minutes. If it changes
to brown, red, or orange, the addition of a
foreign oil is indicated.

Heat for five minutes in a water bath
at 100°C. It should become pale yellow
to orange yellow. On standing it will, if
pure, become a yellow solid.

Contributed by FRITZ ZILLESSEN.
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“Fog Warning” Telephone

HE accompanying illustrations show
the interior mechanism used in the
wireless telephone “fog warning”
signal installed at the Point Judith
Light near Narragansett Pier, R. 1.
This is one of thie most treacherous sec-
tions on the Atlantic coast for ships to
negotiate. For some time the DeForest
“Radiophore” has been in use at this light-
house station. It comprises an old type
cylinder phonograph fitted with a record
and repeating mechanism, which operates
an Oscillion vacuum bulb, in such a way
that the following warning is sent out by
wireless telephone waves from an antenna,

to ships as follows: “Point Judith Light,”
which is repeated three times. Then the
skipper on the hoat, or his wireless oper-
ator, hears, “You are getting closer, keep
off,” at about 1§ volume of the first warn-
ing. Until the vessel approaches the dan-
ger limit, it does not hear the necessary
final warning, but simply the first “location”
warning.

The energy used in operating this warn-
ing signal is one-fourth kilowatt. The Os-
cillion vacuum tube generator of the radio
frequency oscillations, is a 334-inch bulb.
Heretofore the wave length was varied au-
tomatically for the different signals by a
motor-driven variometer, but owing to the
difficulty experienced by the ship radio op-
erators in trying to pick up the constantly
changing wave length signal and to hold it,
the warning is now sent out on a fixt wave
length of 600 meters, whereas with the
constantly changing wave length previously
used, the final message, “You are getting
closer, keep off,” was liable to be mist.

The first real test of this apparatus has

been taking place at Point Judith Light
(near Narragansett Pier), and the appa-
ratus is arranged on a very compact scale
5o that it can be attended to by the regular
lighthouse keeper and assistant. A regula-
tion gasoline engine connected with a 36-
volt direct-current generator and storage
batteries is used to supply the energy, to
which is coupled a motor-generator set
which operates the transmitting apparatus.

This apparatus ‘is entirely enclosed in a
compact cabinet measuring' about 18x18x18
inches. On the front of the cabinet is the
Oscillion bulb and necessary switches for
regulating it; also connection posts for

Left View:—Shows a Y K. W. Motor Generator—
Operated by a 36-Volt Storage Battery—Which
Supplies the Energy to Operate the ‘“Radiophore’’
Transmitting Apparatus.
Center View:—Showing the Osclilion Bulb With
its Controlling Apnara't:us alnd Meters Mounted on
anel,

Right View:—Arrow Polnts to Edlson Cvlind
Type Phonograph Connected Directly to Sénsltl\.ﬁr
Microphone Which Emits the Warnings Produced

by Phonograph Thru the Medium of Wlreless
Telephony to Vessels Plylng Along the Treacher.
ous Point Judith Coast.

aérial and ground wires. On the side of
the cabinet is a small door which gives
access to the mechanism inside.

All the working parts are mounted inside
the cabinet, including a motor-driven pho-
nograph  (see photographs herewith),
speaking directly into a microphone. The
arrangement of the cylindrical records is
such that they repeat automatically, the
safire needle being set back to the begin-
ning each time after it has traveled the
length of the record. FEach record has an
average lifé of about 60,000 repetitions.

In the circuit diagram may be seen the
relative layout of the various horns, micro-

inh September “Radio'
Amateur News”

Grand Opera by Wireless. By H. Gernsback.

Guarding the Ether During the War.
By P. H. Boucheron.
Construction of an Audion “B’’ Storage
Battery.

By Herbert Webb.

Static Eliminator of Considerable Merit.
By Edgar Terrain Johnstone.

Wireless Telegraphy with the Canadians
at the Front. By J. W. Caucor
The Doubie Deck Receiver.

A. B. C. of Wireless Reception.
By B. K. Dunn.

|
The Latest Design Antenna Switch. I

By ‘E. T. Jones
The Lure of Radio. By Eugene Dynner.

A Pocket Size Receiver.

By J. E. Aiken.

| Value of the Radio Compass.
| By L. A. Pollock. '

S O IR

Junior Radio Course—Lesson 1.
| By E. T. Jones.

i

T

phones, and the Oscillion bulb generator
of the radio frequency oscillations used to
propagate the vocal message.

Several other modifications of the under-
lving principles may also he utilized as de-
scribed in Dr. de Forest’s patent. The
transmitting apparatus is so arranged that
speech can he sent out from the large fog
horns, as also musical notes, bell signals,
et cetera; on the same prearranged schedule
as the radio signals. In this scheme the
phonograph with records containing speech,
is coupled to a microphonic arrangement
and the speech is intensified by means of
audion amplifiers and the sound waves sent
out thru the fog horns, thereby enabling the
captain or other officer to hear the same by
ear, without the aid of wireless apparatus.

The one big feature of the Point Judith
Light equipment is that when a ship is
within a range of eight miles of the light-
house, it will hear the following words
flashed by wireless every five seconds:
“Point Judith Light;” and after every

(Continued on page 462)
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Two Views of the Navy Type Quenched Gap
Panel Radio Transmitter.

Shows a Top View of the Panel and Quenched Gap,

The Long Rod Placed at the Side of the Gap
a Large Insulated Knob at One End, Controls a
Power-changing Switch, Which' Switches In or _Out of Circuit More
or Less of the Gaps, as Required for Various Transmitting Powers.

Gap Units in Place.
and Provided With

Used on New 1

K., W.
The view at the Left Shows the Quenched
Gap With Several of the Units Removed While the View at the Right

With All of the

New 1 K.W.Quenched Transmitter

HE 1 K. W. panel radio set as
is described in the following ar-
ticle, is identically the same in prin-
ciple and operation to the one
described in the July issue of the
ELECTRICAL EXPERIMENTER, except for the
spark gap. The panel consists of two
hakelite-dilecto pieces, the upper panel
having the hot wire ammeter, wave chang-
ing device and the spark gap mounted
upon it. The lower has the volt and am-
meter control switches and automatic

By Lester F. Ryan

volts at the primary winding terminals.
The ratio of trarsformation is 38 to 1.
It is insulated to stand electric stresses
of 30,000 volts and will stand a 50 per
cent overload.

The condensers used are of the Du-
bilier type of .004 microfarad capacity
each, connected in parallel. They are
made of selected mica and tested for 100
per cent overload which is more than is
ever used.

The spark gap which is used with this

gap holder and power changer. The gap
is horizontal and has a row of fifteen
pockets ; each pocket accommodates a gap
unit as shown in photos. When a gap
unit is inserfed in a pocket it separates
two leaf springs. The pressure of these
springs against the gap insures perfect
contact. The springs come together as a
gap is removed and in so doing bridge
the break in the gap holder circuit.

A switching mechanism is also asso-
ciated with this holder. It consists of

starter mounted upon it. The voltmeter set is mounted on the top of the panel as two shafts, one above the other and
is of the double scale type. The motor- shown in figure. The gap consists of a parallel to the row of gap pockets. Each
generator is of shaft is provided
the Crocker- with switch jaws
‘Wheeler type, which engage
and is driven knife blades fit-
counter  clock- o153 . ted to the gap
wise from the o PR T L holding  pockets
motor end by di- ll!l(!llllll ITHLOIT as shown in
rect current at QOO T 1728 figure. The top
120 volts. It is -- switch shaft 1s
rated at 2 1/10 used for - the
horsepower and changing of
125 K. V. A. or power. Each
1000 watts, at 80 movement of its
per cent power | handle inserts or
factor. It is a | removes gap
500 cycle ma- | units in groups.
chine and has 15 | The switch jaws
field poles. The slide over this
motor field is shaft so that
controlled by a the operator may
Ward Leonard i vary the number
18 point rheo- = of the gaps in a
stat. This varies —~ group at will.
the frequency i The three posi-
hetween wide Ada tions of this
limits. The au- — swiich are Low,
tomatic  starter Intermediate and
consists of five ¢ High.
parts, two sole- Iz The second
noids, and two %] and lower switch
contact discs and shaft allows five
plunger, also a gaps to be in-
common  resis- serted one at a
tance box. time. The switch
The trans- q engages knife
former used blades projecting
with this set is = Y r from the rear of
of the closed the first five gap
core dry-type Front and Rear Views of 1 Kilowatt Quenched Gap, Panel Radio Transmitter. This Set Has Been pockets as will
and is rated at Extensively Adapted by the United States Navy and Has Given Excellent Satisfaction. The Quénched he seen. This
Gap Units Are Easily Replaced at a Moment’s Notice and Can Be Quickly Repaired When Neces- &
1000 watts, 500 sary. The Gap Plates Are Separated by Thin Fish Paper Gaskets. The Set is Noiseless in  (Continued — on
cycles and 150 Operation. page 471)



428

ELECTRICAL EXPERIMENTER

ves

Septembex:, 1919

By PROF. A. U. DION, G.R.1.D., D.C., A.C., H.F.C., T.S. F., etc.,
and MR. LETIT LEAK, E.M.F., O.T., etc. (Local Plumber)

Introductiion ;

In this little article I have tried to set
down a few facts and fancies regarding the
valve as used in the practice of wireless
telegraphy.

They are the direct result of information
collected whilst acting in the capacity of
W/T operator in one of Britain’s aérial
dreadnoughss, although much of the ad-
vanced technical

metal. Acts as a shade over filament to
protect student’s eyes.

(3) The Sheath—A sheet of metal en-
closing both the filament and the grid. Pre-
vents small pieces of vacuum, dust or dirt
from falling on the filament and affecting
its lighting capabilities.

At the bottom of the valve are a number
of tags, generally four, although a few

thru the small hole thus made in the glass.

From the foregoing remarks the student
must draw his own conclusions as to the
advantages of valves. Our W/T officer
says that their tendency to disappear com-
pletely and mysteriously is not so marked
as that of the carborundum crystal. He
attributes this to the post-war amateur not
being possest of sufficient filthy lucre to
purchase enough

matter is the result
of Mr. Letit Leak's
untiring research,
and to this geritle-
man [ publicly ex-
tend my heartfelt
thanks for his in-
valuable assistance
in  compiling this
treatise.

Author's Note

Thru long associ-
ation I had come to
look upon the W/T
valve as the only

REAL OPERATOR,

AFTER YOQU'VE PASSED
YOUR EXAMS WITH FLYING
COLORS AS THE STAR
PUPIL AND ARE NOW A

ETC. ETE
ETC.ETC

THE OFFICIAL
Dor

AND PAT YOURSELF ON
THE B..CK FOR YOU'RE
GONNA SHow 'em ALL
HOW TO OPERATE , Now

T

AND GET ALL PUFFED
UP AND REAL ENLARGED

high tension to op-
erate the valve,

LIKE jo—o while the current
y price of volts is so
excessive.

Finally, — Mr.
Letit Leak informs
me that, owing to
the super-sensitive
qualities of the
valve as a detector,
it is probahle that
Scotland Yard will
shortly assume the
entire control of the
valve industry, and

valve in the wide,
wide world, so viv-
idly were its advan-
tages and merits im-
prest upon me at

SOMEBODY
MESSAGE

Cramwell College. I

Letit Leak, how-
ever, that this is
quite a fallacy. He
tells me that there
are H.P. and L.P.

steam valves, gas
valves, bhall valves,
and bi- valves, not

to mention innumer- H"'ﬁ' T
able others, besides : —~

OF R SUDDEN
SHOOTS A

INTO YOU AT |[AN' GO UP IN THE AIR AN’
TOP SPEED ¢-1-1-1 ¢+ | HAYE TO ASK FOR A
(AND IT'S YOUR FIRST)) REPEAT
am assured by Mr. 2t ""-!’r = A
L]
A4

——

| YOU GET RATTLED
| AN’ FLUSTERED

f

eyl Mo

;8

OH-H-H-w LORY-1-1
AIN'T T H =Lt
To BE ALIVE

every detective will
be fitted with seven
valves. Police con-
stables, on the other
hand, will only be
provided with am-
plifiers— IV ircless
World.

AUDION
In the interest of
fair play and scien-
tific fact Dr. Lee de

the common or gar-
dendot-and-dashva-
riety.

Valves W/T may be placed in four cate-
gories :

(1) The Round Valve (deriving its name
from the inventor, not from its shape).

(2) The Hard Valve (has slightly longer
life than the soft valve when exposed to
the tender mercies of the new operator
thirsting for knowledge).

(3) The Soft Valve (so called because
it is satisfied with fewer volts than the
foregoing instance, and therefore does not
require so many ration hooks).

(4) The “Q” Valve (better known as the
“Hush, Hush” valve). By simple propor-
tion it will readily be seen that 31,967 such
valves would receive signals from the planet
Jupiter.

All four types are much of a muchness in
general principle, differing only in detail.

Taking them collectively, a valve consists
of a chunk of vacuum surrounded by a
layer of glass. A most essential part is the
small tip generally found on top of the
vacuum. Its precise use has yet to be de-
termined, but Mr. Letit Leak assures me it
is a most important point. I do not intend
to trouble my readers with smaller details,
but, in passing, it is imperative to direct
attention to a fundamental necessity, which
valve manufacturers dare not overlook—
viz., the necessity for placing some small
parts within the vacuum. -These are:

(1) The Filament—A very fragile piece
of tungsten made up of 10% negative elec-
trons. Its function is to illuminate the
vacuum in order that the student may see
how the other parts work.

(2) The Grid.—Consists of a number of
holes joined together by small pieces of

‘“‘Learning the Code” Is Right—First You
All Over Again, As Mr. H. B.

more or less should not worry the student.
I was under the impression that these were
to form a convenient method of holding the
valve without making the glass dirty, but
Mr. Letit Leak emphatically insists that
these tags exist for the sole purpose of
ensuring connection with the internal econ-
omy of the valve.

To Test Valves—Carefully examine, and
any cracks in glass bulb should be caulked
with shellac to prevent the vacuum getting
out.

To Test Filament.—Grasping the valve
by the tags previously referred to, bang
the valve several times in rapid succession
against the edge of a bench (unless an
anvil is handier), when it should give forth
a clear, bell-like note. Should the filament
fail to glow after this test, don’t waste more
time with it, but get another from the
stores.

To Test H.T. Circuit—Connect up to
several thousand volts and forget the exact
amount. A faint bluish glow will indicate
that the H.T. has successfully run the
gauntlet of the vacuum and is looping the
loop between the filament and sheath, a
process known technically as oscillation.
Should no blue glow be detected and the
valve and student still survive, throw the
valve away—it is a dud.

To Test Vacuum—Knock off small tip
mentioned previously, and if vacuum is
good a faint hissing noise is heard. When
the hissing ceases, it denotes that Nature.
which abhors a vacuum, has discovered the
escape. It is not advisable to apply this test
except as a last resource, owing to the
extreme difficulty of re-packing the vacuum

“Think” You Learn It—Then You Really Learn It
Burney Here Illustrates In His Own High Frequency Style.

Forest, acknowl-
edged among scien-
tists as the inventor
of the 3-electrode audion or vacuum tube
which has made possible the present de-
velopment of the radio telephone, has made
public an open letter to the Editor of the
London Morning Post, England, protesting
against the reported unfair statement of
Dr. J. A. Fleming, British scientist, in con-
nectton with his series of Cantor lectures
in the theatre of the Royal Society of Arts.

The letter written by Dr. de Forest is
based upon an article publisht in the
London Morning Post of February 25th
entitled “The Future Telephone—Imperial
Conferences by Wireless” in which the
perfection of the three-electrode audion is
credited to Marconi. The article reads as
follows :

“Dr. J. A. Fleming yesterday concluded
his series of Cantor lectures in the theatre
of the Royal Society of Arts with an ac-
count of the thermonic and crystal detec-
tors, which, as he said, have taken an im-
portant part in the war. He described how
the radiant point from which wireless mes-
sages are sent, could be determined by
angles taken from two receiving stations,
so that the exact position of ships and
Zeppelins could be ascertained, and that
means whereby electric oscillations could
be detected thru the telephone in an air-
plane above the sound of the engines.
Thermionic detection has heen enormously
developed, and the audience was interested
to hear how these instruments, which are
the basis of wireless telephony, arose from
the discovery by the lecturer himself of a
method of utilizing the curious fact that an
ordinary filament lamp when incandeccent

(Continued on page 460)
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Vacuum Valve Construction

By reading this article carefully any
Amateur should be able to construct a
vacuum detector which will give excellent
results. The completed valves are shown
in Figs. 1 and 2 as well as connections for
them. Several other connections may be
used, but those shown have been found
best.

In the construction of the valves an in-
candescent filament is used to produce the
electron flow. For this purpose a minia-
ture incandescent lamp with a carbon fila-
ment using about three volts should be used.

Having obtained such a bulb place a very
thm strip of copper around it, as shown in

. 3. Fasten this plate by means of the
nut and bolt (B). The plate connection is
also made to this bolt.

The valve is now ready for use and is
connected up as shown in Fig. 1. Adjust
the filament to a very high brilliancy, being
careful not to burn it out. Do not touch
the filament adjustment having ounce ad-
justed it, but use the “B” battery potential
until the incoming signal is heard loudest
in the ’phones.

In Fig. 2 is shown a second type of de-
tector. This differs from the one just
described in that its plate is divided. A
lamp of the same kind used in the alove
detector is used for this one.

The construction of the plate for this
valve is shown i Fig. 4. A thin strip of
copper long enough to go completely around
the bulb as shown is first cut (A). This
plate should be a little wider than the fila-
ment (B). Having cut the strip to the
right dimensions a piece one-quarter of an
inch wide is cut out (C), Fig. 4. The
holes D, E, F, G are next drilled. The two
plates are then fastened around the lamp
and secured to the bolts (A and B), Fig.
4-A. The plate connections are also made
to these bolts.

The valve is now completed and is con
nected as shown in Fig. 2. This valve is
adjusted the same as the other one. An
“A” battery of six volts and a “B” battery
of fifty volts should be used with these
valves.
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The new fype
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Above—the ©Old Way, and Below—the Im-

proved Hook-Up for Obtaining 4+ or —

Current from a Potentlometer Circuit
Without Switches

By R. H. Shaw

The theory of operation of these valves
is: As the glass becomes heated it allows
the electrons being discharged from the
filament to flow thru it and make connec-
tion with the plate on the outside of the

the plate is thus completed. It is therefore
advisable to use a lamp containing a carbon
filament as it produces more heat than a
tungsten filament. The valves described
herein are fully protected with patents and

—

lamp. The circuit from the filament to  must not be manufactured for sale.
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Home-Made Audion Designs for Two and Three Electrode Units.

Made from Ordinary

Single Filament Auto Head Lamps, Purchasable in Any Auto Supply Shop.

The Potentiometer—IfHow to Use It

There has been very little said in print
in regard to the use of this very important
and effective instrument as a regulator of
batterv current which aids some types of
crystals decidedly in their functioning.

In the majority of cases upon visiting
the ordinary and even the advanced class
of Amateur or Experimental stations, 1
have found that probably one in a hundred
made use of this very necessary piece of
apparatus. Once used, no one will do with-
out it, owing to the following facts:

1. There is absolutely no carborundum
which is not greatly increased in sensi-
tiveness by its aid,

I have found upon investigation that
there ds not a piece of silicon which does
not function better, to a greater or lesser
degree, according to the kind used, by the
aid of minute battery current and a po-
tentiometer for regulation.

Even tho some experimenters do make
use of a potentiometer they do not in all
cases thoroly understand its operation and
correct use in order to derive best results.

As a general rule potentiometers with a
critical point of adjustment should be em-
ployed. Such a potentiometer would be
one wound with fine wire and an over-all
high resistance. This affords greater life to
the battery shunted across it and allows
one to hold point of adjustment at a greater
length of time due to the fact that with
large wire the battery dies out more rapidly
and then it is necessary to readjust the

potentiometer to allow the same amount
of battery current to flow thru the de-
tector.

A sliding contact potentiometer, if well
constructed, should be used instead of the
switch contact point arrangement, owing to
the fact that it is impossible to arrive at
an exact or critical point of adjustment
with the latter.

Another point of great interest in connec-
tion with this apparatus is that the right
polarity must he maintained, and in order
to do this with the commercial form of po-
tentlometer, it is necessary to first connect
the detector or battery and ° ‘adjust”; if no
increase in signal strength is found, it is
then necessary to transpose either the bat-
tery or detector leads. To overcome such
annoying procedures as just mentioned the
author has arranged the following circuit
for the potentiometer, which makes it un-
necessary to change the leads of the bat-
tery or detector.

The instrument is termed a “duplex po-
larity potentiometer,” and works in the
following way: As will be seen from
the diagram, the potentiometer is shunted
by two batteries opposing each other;
therefore no current will flow when the
potentiometer slider is in the exact center
of the instrument or windings of the same.
If it is moved above center one set of
polarities is had, and if moved below an-
other set is obtained.

Contributed by E. T. TONES.
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Novel Form of Eccentric Antenna Tried Out on Ship-Board by the Writer.
as May Be Seen, Is of the Cross-Connected Type.

Approximately 50 Per Cent Increase in

to develop an antenna which should

give the maximum efficiency in recep-
tion of radiotelegraphic signals without ne-
cessitating the use of expensive apparatus.
The first distinctive aérial developed was
the one depicted in Fig. 1. This antenna
consists of three wires which are connected
together at intervals in length twice the
width of the spaces between the wires, and
measured in such fashion that one of the
rectangles formed ends at the center of the
adjacent one.

The receiving transformer used was of
a special design, consisting of one station-
ary and three movable coils (Fig. 5). Coil
1 1s a primary into which secondary No. 3
may be moved. Coils 2 and 3 also form a
primary and secondary which may be
brought closer to primary No. 1 or drawn
further away. No taps are taken off, there
being a double variometer action. A plain
galena detector gave excellent results. The
entire apparatus was connected as per Fig.

SOME time ago experiments were made

This Aerial,
With This Form of Antenna, There Was

trength of Signals Over a 1,500 Mile Range.

wires 1 and 2, 2 and 3, etc., were separated
at least 15 feet. This cage-like contrivance
was 150 feet long. Even when this propor-
tion was establisht the increase of effi-

September. 1919

September, 1919

strength of signals over 1,500 miles away—
in direction opposite upper end of vertical
antenna—was obtained. Addition of an-
other section of antenna built in direction
opposite to first one, gave the same strength
in both directions.

In all cases the leads as indicated on dia-
grams were found most satisfactory. Sub-
stitution of single wires for three wire an-
tennae gave practically the same results
where the sections were over 300 fecet in
length, and reception was from stations
using wavelengths of over 2,000 meters.
For shorter waves the three-wire arrange-
ment was found best.

The United States Navy is using exten-
sively a lype of aérial that has been devel-
oped in England, and which is used on all
her hattleships and destroyers. It is termed
the “Barrel” type on account of its shape,
which is cylindrical. On American battle-
ships, it is anywhere from 75 to 150 feet
long. On the smaller type of boat, the
aérial must necessarily be much smaller.
It consists of six wires arranged in barrel
formation and supported every eight feet

—
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ciency over antenna No. 1 was less than 5
per cent., working under the same condi-
tions.

A composite antenna and “ground” was
huilt, No. 3, which gave excellent results.
This arrangement, however, was found

| ‘Z m
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One Form
of Cross-

Connected
Antenna

Tried Out by
the Writer

With Grati-
fying Re-
U sults. The

Frg. 2

(A

Individual
Wires Are
of Course
Carefully In.
sulated as
Shown.
1]
l

il

4. Condensers 5 and 6 are of .001 mid., and
condenser No. 7 may be a smaller one.

Using antenna No. 1 with this hook-up,
there was an increase in efficiency of about
40 per cent. With coil 2 eliminated and 4
slid inside of 3, a decrease in wavelength
resulted and the efficiency was increased
about 5 per cent. when an audion was sub-
stituted for galena. Efficiency is calculated
from results obtained by the use of an or-
dinary well-built loose-coupier with possi-
bilities for variations by single turns. To
test efficiency a device described several
vears ago in the ELECTRICAL ExPERIMENTER
was employed.

With the loose-coupler in circuit and an-
tenna No. 1, it was found that somewhat
sharper tuning was accomplisht and sig-
nals were louder than those received with
the ordinary type antenna.

Antenna No. 2 was found to cause a
waste of energy, until the distance between

most efficient where the capacity of the two
bodies was different. Putting the ground
above the antenna gave a slight decrease in
loudness of signals with broader tuning.
With the antenna depicted in Fig. 6, there
was approximately 50 per cent. increase in

Ly three pieces of light bamboo, crost in
the shape of a six pointed star. These
pieces of hamhoo may be of any length,
thereby giving the aérial any diameter de-
sired. The diameter is usually determined
by the length. On our battleships the di-
ameter of the harrel is anywhere from one
to two feet. It may, however, be decreased
to six inches for a very small antenna.

For the wire composing the aérial, the
United States uses its standard phosphor
hronze wire. This wire has been found to
be the most efficient in every way. It does
not corrode, neither does it rust nor deteri-
orate in other ways, as the usual kinds of
wire do. One big trouble heretofore has
been corrosion of the wire in the aérial,
due to the action on it of the gases from
the smoke stack directly below.

The English government, with whom this
type of antenna originated, uses an entirely
different kind of wire. They use ordinary
copper wire of about No. 12 or 14 B. and S.
gage. The bare copper  wire is treated
with a coat of black enamel, which is
made from a specially prepared formula.

The enamel coat does not detract from

(Continued on page 470)
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Telephone Bracket.
(No. 1,288,611, issued to Edward T.
Jones.)
This represents a very simple de-
sign of telephone bracket which can

be manufactured at small cost, and
still operate with the same efficiency
as some of the more expensive and
elaborate telephone devices of this
character now on the marker. The
device comprises a series of telescop
ing metal tubes, which slide into onc
another when ‘the bracket is to he
collapsed, in the manner apparent.
A chain is fastened to the successive
telescoping sections so that theyv can-
not be put out of alignment or he-
yond their limit.

Electric Igniter.

(No. 1.307.854, issued to William
and Philip Dubilier.) .
An electromagnet interrupter is
ssed in conjunction with a condeuser
smorkey
o
T b — |
|
| sss;z
2 s,
L3
Jronst”

and a special transformer having pri-
mary and _secondary windings, the
primary of which is connected with
the interrupter and condenser in
such a way that this circuit becomes

a_tuned oscillator whenever the
vibrator is in action. This circuit, in
conjunction with a magnetic inter-

rupter, is used to throw a spark across
the gap showun. the line current
maintaining an arc across the gap.

Wave Motor.
1.307,095. issued
Gregersen.)
A surf or wave motor in which the
toat or body shown is made in the
form of a hoat plvotallv supported.
so as to rock with the rise and fall
of the wave, and thereby operate a
mechanism arranged 10 rotate a shaft
in a continuous circulatory fashion,
It 15 understood that two or more of

(No. to William

these wave motor members may be
used of course at one location, so as
to give a much steadier rotative

~—
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power to the main power shaft, and
also to increase the amount of power
developed in any instance. The ris-
ing and falling float is provided with
suitable arms, connected with a set
of pawl wheels and ratchets.

Storage Battery.
(No. 1,306.214, issued to Richard J.
Crowley.)

A clever scheme providing for a
new departure in the manufacture of
storage battery plates or grids, hav-
ing an active agent consisting of
lead oxid and aluminum sulfate, and
a method of producing a battery
plate or grid paste of this com-
ound. One object is to provide a
attery element which will permit
charging and discharging at a rapid
rate without injury to the plates;
providing a higher voltage at a
heavy discharge and having a greater
capacity in ampere-hours than other

v
.

1oy

jead cells. Positive elements so
made are said not to disintegrate as
rapidly as peroxid of lead positives.
The electrolyte used may be com-
osed of sulfuric acid and water,
ut better still it is formed with an
acid sulfate of aluminum. This is
adaptable for transportation as a
solid and only requires the addition

of distilled water to form an elec-
trolvte,

Battery Switch.
(No. 1,306,147, issued to Simon B.

ess.)

One of the principal objects of this
invention is to provide a battery
switching system: by means of which
large ampere-hour capacity may_ be
obtained for using dry cells. Fur-
ther, by the switching scheme here
provided, it is possible to change the
voltage of the battery system at any
time without changmg the original
battgry msta]latlon m any \\'a)
Again, it is possible to connect in

= o
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circuit fresh cells for exhausted
ones without disturbing the ecircuit.
When the battery syvstemn gives out

entirely, and becomes no longer pos-
sible of manipulation adequate to
increase the voltage, anyone not

acquainted with the art will be en-
ahled to readily replace old with the
necessary mnew Dhattery cells, and

again make the system eperutive.
owing to the simplified connection
scheme shown.

Sight Storage Battery Tester.
(No. 1,308,223, issued to Ernest
Camp.)

One of the olijects of this improve-
ment is to provide a hydrometer

Il

chambher laving a counection to the

storage battery cell, providing a
means whereby the liquid electrolyte
may be drawn into ti]c hydrometer
chamber, so that the electrolyte may
be tested. The testing chamber mav
be placed upon the dash panel of the
car so that the condition of the bai-
tery. may be examined at any time.
A “further idea provides a means
whereby distilled water may be sup-
plied in small amounts from time 10
fime.

Water Telephone Relay.
1,306,248, issued to Edward E.
(" lement.)

At one side of the liquid chamber
shown there is placed a diafram ac-
tuated by a telephone receiver elec-
tromagnet system. At the other side
of the liquid chamher there is situ-

=g

{No.

ated one or more microphones.
When an incoming sound currem
passes thru the receiver, it actuates
the diafram and corresponding vibra-
tions are transmitted thru the liquid,
which may be water.

Induction Coil.
1,307,093, issued to Benjamin
Fulton Gardner.

A reversible transformer for the
purpose of stepping down or up eithes
alternating current or direct current.
There are two coils wound about an
iron core and fitted with a vibrator.
The outer coil is wound with fine
wire and the inner coil is wound with
coarse wire, the inner coil being
movable along the iron core. A scalc
is provided so that the strength of
the current may he watched as the
regulatmE coil is moved along the
core e device can be connected
to any !amp socket.

{No.

Electrical Reduction Apparatus.

{No. 1,305.439, issued to William k.
Brennan.)
Tlose having a corpulent form.

whether male or female, will be in
terested in this reducing apparatus
invented by Mr. Brennan. ne of
the principal features of this appa-
ratus lies in the use of an electric
heating cell at the base of the struc-
ture, in order to give the person

T
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under treatment a cousiderable rise
in temperature while applying the
massaging action by means of ro-
tating wooden bars, shown in the
illustration.  As the inventor points
out, any treatment of this nature for
re(lucmg the size or weight of a per-
son is much more effective. and the
results are more quickly and easily
obtained. where the bodv is heated
as well as massaged.

Improved Tungsten Lamp.
(No. 1,306.259, issued to Frederick
Keves.)

An improved design for tungsten
lamps of high candlepower and suit-
ahle for aperation on low voltage
and high ampereage. in contradistinc-
tion to the usual form of high-volt
age lamp. One of the features of
this lamp resides in the mode of se-
curmg proper sealing of the lead
wires and the anchors supporting the
tungsten filament, wlm h in the pres-
ent inventien is made in the form of

filament is at-
lead wires

The spiral
tached at its end to two
made of copper sheathed with iron,
the copper being utilized for its good

a spiral.

conducting qualities, and the iron
heing employed for its rigidity, to
prevent bending or distortion of the
copper wire under the influence of
the high temperature developed
within the glohe.
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Our 'Amateur Laboratory Contest is open to all readers, whether subscribers or not. The photos are judged for best arrangement and efficiency of the appa-
ratus. To increase the interest of this department we make it a rule not to publish photos of apparatus unaccompanied by that of the owner. Dark photos pre-
ferred to ligll)lt-toned ones. We pay $5.00 each month for the best photo or photos and $2.00 to each “Honorable Mention.” Address the Editor, “With the

Amateurs” Dept.

The Editors desire to call to the attention of all owners of “Electrical and Chemical Laboratories’” the fact that
hereafter the MONTHLY PRIZE WILL BE $5.00 CASH, instead of $3.00. ALSO $2.00 CASH WILL BE PAID TO
EACH ‘“HONORABLE MENTION” ENTRY PUBLISHT. We have not received any ‘‘Laboratory Photographs’ of
late. So “go to it” and send us your photo, together with that of your laboratory. If they are particularly good
we may list some new and bigger prizes. So get busy, Boys!!! It’s up to you. Here’s a way to earn some greatly
wanted laboratory apparatus at no cost whatever. Don’t be afraid to send in too many photos, Boys.

¢« Amateur Electrical Laboratory’ Contest

THIS MONTH’S $5.00 PRIZE WINNER—
STANLEY C. REED

EREWITH are three photographs of my electrical laboratory.

I am sixteen years of age and have had my laboratory twe

years. I have a 6-volt storage battery, two Tesla coils, spark
coils, a dyname and a number of small motors.

I have a fairly complete wireless ‘“Demonstrating Set” with
seven-foot aérials, about ten feet apart. The receiving set consists
of a coherer outfit and a detector set with a 75 ohm receiver.

I find the study of magnetism very interesting. I have made
many magnets, compasses, galvanoscopes, galvanometers and simi-
“Jar instruments. Also my laboratory contains a chemical depart-
ment in which I test soils, water, and perform other interesting
experiments. In my experimental work I am guided by a library
of thirty-five scientific books and the ELECTRICAL EXPERIMENTER.—
Stanley C. Reed, Lennon, Mich.

HONORABLE MENTION—THEODORE FREDRICK
$2.00 PRIZE PAID EACH “HONORABLE MENTION ”

EREWITH I present four pictures of my chemical labora-

tory, which is very complete, containing all apparatus used

in general chemistry. I spend a great deal of my time in
qualitative analysis including analysis of foodstuffs, and most
evervthing.else. My laboratory contains an electrical rectifier which
I have constructed from an article publisht in the ELECTrRICAL Ex-
PERIMENTER. 1 use this in working experimeuts in electrolysis,
such as making potassium chlorat, sodium hydroxid, etc. I have
constructed an electric furnace with which I perform experiments
in making alloys and castings. My chemicals number about two
hundred and fifty, including salts of most of the metals, and I
have about one hundred and seventy-five pieces of apparatus. I
have alsg constructed a large Oudin coil, tlll)e top of which can be
seen under one of the tables. I have performed a great many
interesting experiments in_high frequency such as described in this
magazine.—Theodore Fredrick, 924 Chicago Avenue, Evanston, Il
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By EMERSON EASTERLING

¢ 'M sure glad that station is up and
going,” remarked Stokes as we
motored in from the power plant
site.

“l saw a bunch of stuff in the
cement houses,” put in Punk, “but I'll be
flopped if I can make it all out.”

“It’s more or less a long story,” returned
Jazz Stokes, “but I'll make it short as pos-
sible and still get you birds out of the
dark on the subject.

We All Know that Tommy Edison Lost a
Lot of Sleep Fiddling Around Over a New
Kind of lllumination—the Electric Light. We
Used Direct Current then But Nick Tesla
Stept in and Gave us “Aljtering”’—Excuse us
—Alternating Current.

“We all know that Tommy Edison lost
a lot of sléep fiddling around over a new
kind of illumination—the electric light—
back some years ago. Well, the next thing
to do was to make it possible for the
neighbors to have the product of his per-
spiration and inspiration, so he sticks up
the primitive central station in the Knicker-
hocker Burg. The result is that one thing
leads to another and now we have ’em all
over the sphere.

“Back in the old days they used direct
current. Then it was that Nick Tesla steps
in and gets disgusted with the layout, kicks
out the old stuff and pulls a new one on us.
The stunt takes the form of alternating
current. Nick gets his visionation work-
ing and pictures to himself—O, well, any-
way he constructs a generator that fools
the polarity indicator, and makes it pos-
sible for the generator to be farther away
from the consumer and yet not have to
strai,g itself to get the juice to the destina-
tion.

“How is all this?” asked Bender.

“It’s this way,” said Stokes, “this alter-
nating current stuff was a new one on the
public. The armature in the generator
passes thru consecutively ~opposite mag-
netic fields and the current therefore goes
shooting one way, croaks, and goes flop-
ping back the other way. The speed and
humber of poles has to do with the fre-
quency of the current.

“Here we put Mike Faraday’s induction
stuff to some real use. Mike found that
if a current be made to pass thru (or over,
which way he had it) a wire and another
wire be placed parallel, a sort of sympa-
thetic flow will present itself in the second
wire; in the other direction. By winding
many layers of wire around an iron core—
for the iron core makes an easier path
for the magnetic flux; the inductive flow
is resultant from the induced magnetic field
set up by the primary current—of hoth
wires the result i1 found to be better than
to lay the wires stretched out straight.
It can be easily seen that the more con-
centrated flux would act more efficiently
than the sparse flux that would course
around the extended wires.

“It was found also that if the secondary
be wound with smaller wire—more wire

The Altering of the
Alternating Current

being used to make up the mass—that the
voltage would be higher in the secondary.
If the secondary be wound with larger
wire the effect was found to be opposite.
All this stuff worked out mathematically
to-a jot.” )

“That all sounds like reat spiel,” sang
out Bender. “But how is it that if the
alternating current flops back and forth
from positive to negative so many times
a second, as you say it does, that we do
not perceive any flicker in the incandescent
gas bottles, Detter known as incandescent
lamps?”

“Well, as T was going to sav,” continued
Stokes, “several important things happen
in producing radiant light from an incan-
descent lamp after the manner of Tommy
Edison’s invention. Probably the best way
to understand just what happens in the
incandescent lamp and why you do not
see the flicker when the current pulsation
does a one-step, and changes from posi-
tive to negative in the twinkling of an
eye, is best shown by a drawing.” Stokes
then took a pencil and pad from his pocket
and continued: “Here on the right we
have an undulating line known as a sine
wave curve, and which represents the rise
and fall of a single phase alternating cur-
rent thru two alternations, or one cycle.
The current at a given instant starts from
zero and rises to 50 volts, then 100 volts
or 110, whatever it may be, maximum posi-
tive value; immediately afterward the
positive current impulse starts down hill
toward zero again, doing it very smoothly,
vet with great speed. The juice makes a
complete rise and fall thru one alternation
or one-half cycle, in 1/120th of a second.
Then it passes thru the dead or no-current
point, also called the zero point,

and starts to increase in strength. ONE
but in the negative (opposite) di- Cg{jg%_EETE
rection. These negative current oF
pulses, running thru 1/120th sec- fﬁpseev;ry
econ

ond, pass thru the successive rise
and fall potentials as you will
see, reaching the end once more—this is
called one cycle by electricians. A cycle
comprises two alternations, or a com-
plete reversal from positive to nega-
tive. By drawing the various degrees of
illumination in the incandescent lamp at
different stages thru the cycle, you will
at once see how the filament rises from
a dark condition at the start of a given
cycle, increases in temperature and lumin-
osity as the voltage increases thru the
positive alternation, and finally becomes
dark again as the current passes thru the
first zero point. As the negative alterna-
tion starts to increase in potential in the
next 1/120th second, the filament tempera-
ture again rises to a maximum with a
consequent full luminosity, and then falls
thru successive stages of brilliance until
it hecomes dark once more, as the cur-
rent passes thru the second zero point at
the end of a cycle. This action keeps up
repeatedly.”

“Yes, that is all very fine,” interrupted
Bender, “but I don’t understand yet, why
it is that we do not see the lamp passing
thru the dark periods in the cycles. One
one-hundred twentieth second is not very
fast, and the human eye is supposed to be
one of the most wonderful high speed
mechanisms in all Nature.”

I was coming to that,” bawled Stokes,
“if you would have allowed mie another
minute to catch mv breath. Apparently you

4

have forgotten some of your physics, Ben-
der, and on second thought you undoubt-
edly will agree with me, if you will stop
to remember that due to the retention of
the ‘image’ on the rod and cone layer
of the light sensitive portion of the eye,
there is a peculiar action which takes place,
causing the image thrown on this element
of the eve to be retained for a short but
quite appreciable period. Thus it is that

(Continued on page +H)
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How an Incandescent Lamp Lights Up and

Passes Thru the Half Cycle *“Dark’ Periods

When Supplied with ‘“Alternating Current.”

The ‘“Dark’” Periods Are so Short in Time

“Duration’” that the Eye Does Not Notice
Any Flicker.
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4. If a quick answer is desired by mail, a nominal charge of 25 cents iS made for each question.
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The *“‘Oracle” is for the sole benefit of all electrical experimenters.

Questions will be

answered here for the benefit of all, but only matter ol sufficient interest will be .publisht.
Rtules under which questions will be answered:

1. Only three gquestions can be submitted to he answered

2. Only one side of sheet to be written on; matter must be typewritten or else written

in ink, no penciled matter considered.
3. SKetches, diagrams, etc.,

must be on separate sheets.

Questions addrest to this

department cannot be answered by mail free of charge.

If the questions entail considerable

research work or intricate calculations a special rate will be charged. Correspondents will be informed as to the fee before such questions

are answered.

WHAT IS A POLYPHASE
CURRENT?

(1020) Paul W. Meradith, Delavan,
Ill., asks:—
Q. 1. What is a polyphase current?

Phose 1,

Pﬂgse 2 T

Two Phose Current

Phase 1

Fhase 2 Phase 3

—,

Three Phose Current M

Graphic Curves Showing Difference Between

Two and Three Phase Currents. A Polyphase

Current is One Comprising three or More

Alternating Currents, Spaced Apart on the

Time Axis in a Regular and Definite Ratio,
Such as Here lllustrated.

A. 1. We must say that this is a very
broad subject. You will do very well to
consult your library and look up some
good works on A.C. current. A ven
simple explanation, and onec which you
can readily understand is given in the book
entitled, “Alternating Currents—Theory.
Practice and Diagrams.” by Horstmann &
Tousley; also another very excellent work
is that entitled “Alternating Currents,” by
Branch.

We give you herewith illustration show-
ing the relation of the three distinct cur-
rents making up a three-phase polyphase
system. The threc-phase current may be
transmitted by six wires or three wires,
this system being the usual onc in every-
day practise. A polyphase current is one
composed of two or more distinct, single-
phase currents co-acting in a circuit in a
certain particular relation to each other.
In a two-phase system there arc two alter-
nating currents generated in two distinct
windings in the alternating-current dy-
namo; one of these currents is 90 de-
grees ahead of the other. In a three-phase
system there are, as the graph herewith
shows, three separate alternating currents
generated in three distinct windings on the
rotor or stator, as the case may be, of the
alternator, and each of these currents is
120 degrees ahead of the other. \When onc
of these polyphase currents enters the
windings of an A.C. motor, it sets up a
rotating magnetic field of constantly chang-
ing polarity, as may readily be imagined,
and this drags around the rotor, due to
the fact that north and south magnet poles
are induced in the iron poles of the rotor,
which are repelled and attracted by the
suddenly changing north and south mag-
netic poles of the stator in exactly the same
mantier as in a direct-current motor.

Your understanding on the subject of
D.C. motors most probably makes clear
the fact that if it were not for the com-
mutator and hrushes connected with the
armature or rotor circuit of the D.C. motor,
that it could never rotate, and the sole
function of the commutator and brushes
on such a machine is to suddenly change
the polarity of the magnetic poles or fields
E A A

WANTED!!!
“ODD PHOTOS’ AT $1.00 EACH.

Here’s what we want ! What have you got?

ELECTRICAL PHOTOS—
New photos of Lightning; new and
unusual Electrical Apparatus and
Machinery; Electric Signs; Electric
|  Autos; Electric Clocks.
SCIENTIFIC PHOTOS—
New Scientific Apparatus; Results; |=
Effects; Motion Pictures; Stunts.
OPTICAL PHOTOS - :
Peculiar stunts obtained with vari- |-
ous lens arrangements; odd film ef-|=
fects caused by unusual conditions;
novel micro-photographic subjects.
ASTRONOMICAL PHOTOS—

New eclipse photos; star and moon |:

[l

effects caught by the camera;|:

comets; shooting stars; progressive | =
moon studies; moon and star |=
photos. =

FREAK PHOTOS—
Odd double and triple exposure ef-|=
fects; novel and striking effects due
to unusual exposures. =

MECHANICAL PHOTOS
Electrical and Mechanical apparatus
of unusual news interest.

RADIO PHOTOS—
New stations, both commercial, gov- |-
ernment, and private. Ouwners of
private or amateur stations will find
a special contest for these photos
on another page of this issue.

And don’t send us plate or film “nega-
tives”; send unmounted or mounted
“prints”, preferably a light and dark
one. Enclose stamps if photos are
to be returned and place a piece of |
cardboard in the envelope with |
them to preoant mutilation. =
Address photos to—Editor “Odd

= Photos”, Electrical Experimenter, 233 :

=| Fulton Street, New York City. :
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surrounding the armature, as these poles
approach the respective north and south
poles of the stationary field.

ONE-INCH SPARK COIL.
(1021) D Brothers, FEast
Mass., writes:—
Q. 1. Asking for data on
and underground antennae,
A. 1. Regarding’ data which you

Al

Lynn.
spark coil

re-

quest on underground wireless, we would
refer you to the June 1919 issue of the
ELEcTRICAL EXPERIMENTER wherein you will
find a special article by H. W. Secor.

For size of coil which you wish to use
with four cells of dry battery, we recom-
mend the following:—

Core about 8 inches long, 1 inch in
diameter, properly insulated with a fibre
tube having about two to three layers of
No. 14 D.C.C. magnet wire wound on same.
Over these two or three layers of empire
cloth and another insulating tube on top of
this. wind about No, 38. S.C.C. magnet
wire so as to make the coil about 4 inches
in diameter when complete. The coil when
operated will give about 1 inch spark.

For information on the construction of
spark coils, we would recommend a very
excellent book, namely: “Design and Con-
struction of Induction Coils,” by Collins,
$3.25 prepaid.

CONSTANT POTENTIAL TESTING
CURRENT

(1022) ) Oliver V.
Miss.,, wants to know :-

Q. 1. How can I obtain an ahsolutely
cons;ant testing current from a storage bat-
tery?

AL Would say that there is no ordinary
method available, to our best knowledge,
for maintaining a constant potential from
such a source, cxcept by means of a rheo-
stat in the circuit, and also by the provis-
ton of a so-called end-cell switch.

An  end-cell switch is a multi-poin
switch, connected at the end of the series
of cells, and so arranged that as the voltage
falls from the battery that other cells one
by one can be switched in the circuit, and
then the final graduations of potential are
compensated for by means of a finely ad-
justable rheostat connected in series with
the battery, as here illustrated.

Austin.  Elisville.

"V =70 rest circurt

Rpeostar

A

£nd cell swirch -
kS

‘
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Storage Cells—
ena calls @

Method of Obtaining Constant Potential Cur-
rent from a Storage Battery by Means of an
End Cell Switch,
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Why Elecirical

“Are Needed.

Consider for a moment what part electricity plays in
every-day life, in the comfort, convenience, pleasure and even
health of the whole civilized world.

of waiting days for what the telegraph
does in a few minutes—

Think of having to ride in horse
cars again—
of no automobiles or moving picture

of writing a letter every time
shows—

you now phone—

Electricity takes millions to and from work. Without it the
automobile and airplane would be impossible— the telephone and telegraph
would be useless. All the civilized world relies on it for light, heat, transpor-
tation and communication. In a thousand ways electricity is used in factories,
offices and in the homes.

Electricity is almost as essential as the air we breathe. Busi-
ness would be almost at a standstill if deprived ot its energy.

To say that electricity is =till Whyat Eleclricihv
Offers You

day brings into practical use some new
method of controlling it, some new de-

Once you have mastered
the A-B-C of electricity you.

vice or appliance for using it. In in-

dustrial work there are still scores of

operations where electricity will be At conionteA i bluns
limited opportunities for 4
advancement. You can )

utilized sooner or later. The day is
coming when the railroads will entirely
enticts andl sciontists ar. oy begin:  Specialize in extending and perfecting.the
: ; d alre ccomplished in the field.
?;ir:;gxt%;:fhze the possibilities af elec- v, may take up those branches of electrical
a gy. and mechanical work which cover the de-
These facts merely touch the sign and manufacture of electrical apparatus
high spots, vet they prove beyond a O start in to qualify fora well-paid position
doubt that electricity plays a vital part I the designing, construction, operating or
in business, in our individual lives,and ~consulting branches of the electrical engi-
that there is unlimited scope for those ~ neering profession, and to fit yourself eventu-
ally for a position as Distribution, Operating,
Testing, Erecting or Designing Engineer.

who make electricity their life work.
ical rk i c c

The electrical worker provides In the automobile, airplane, tele-

phone and telegraph lines there is also great

other men light to work by, the tele-
scope for the trained electrician. Many won-

phone and telegraph tohconvey }t!heir
t i incs b

gude s L e Cmeciing ders of electricity have yet to be unfolded—

its uses multiplied — and opportunities still

and transport their goods. He sup-
;T} greater for those who can qualify.
fl
Iis

plies power in the homes to operate

washing machines, vacuum cleaners;
With all these indisputable
facts—things you absolutely know

for ironing, heating and ventilating. In

short, it isthe electrical worker whomakes

;t posbsllble for the world tlohve more é:lom-

ortably, to enjoy more pleasurcs and to to be true—can you doubi f

do a bigger, more rofitable business. 24 oLRIorga
g8 p moment that in choosing elec-

tricity for your lifework
you are making a wise
choice?

Try torealize just what it
would mean if the world were
deprived of this wonderfulenergy
and you will have a better idea
of its importance and under-
stand why the electrical
worker is always
needed.

J |
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You benefit by mentioning the “Electrical Experimenter” when writing to advertiscrs.

How You €Can
Qualify

You don’t have to interfere
with your present work while qual-
ifying fora good electrical position.
The American Schoéol can give you
just the training you need in your
SPARE TIME. Our electrical
courses have been specially pre-
pared for home study—are written
so you can understand everything
quickly—and from your first lesson
until you get your Diploma expert
instructors coach you. Qur train-
ing will enable you to get into the
game RIGHT.

Read This
Guarantee
—Then Act

(13 .
We guarantee at any time
during the first year of your enroll-
ment to refurd the entire amount
paid if, immediately upon the com-
pletion of ten examinations, you
notify the Schocl that you are not
satisfied with your course.”

MERICAN SCHOOL
OF CORRESPONDENCE
Dept. G 266 CHICAGO

tefl i how I ean nt myself
tor the pugition marked X

. .Electrical Engineer Automaobiie 3
. .Electrie Light and 1'0we i
Ruperintendent
. . Hydroclecirie Euginee

.. Wireless Querator
. . Mechunical Engineer
. eating and Ventilating .
lintineer
. . Sanitary Engineer
. Master I'lumber
.. Civil Kngineey
. .Struetural Engineer
.. Western Union Course
.. Telephone Engineer

Architect

Lawyer

. Buokkeeper

TRAININC-THE KEY TO SUCC_I:}SS_
Please send me hooklet and A‘-:"

. cAirptane Mechanic
.. ligh School Course

.Business Muanager
Certitfied I’ub. Ace’nt.
. Accountant and Auditor

e
. Building Cotitractor

. .Gen’l Education Course
.. Com. School Branches
.. Fire Insurance Adjuster
- . Shop Superintendent

shee



SEND NO MONEY

Ac(;ording to our simple, easy payment plan,
e will send you any Diamond for vour exami-
nation, express prepaid. If satisfied, pay 1/5

of the purchase price and keep it; balance divid-
ed into 10 equal monthly payments,

SWEET Diamonds are superior in quality,
distinctive in beauty, perfect in cut—gorgeous
bursts of radiant splendor. Can be exchanged at
& yearly increased value of 7%%. Ask us about
this Profit-Sharing Exchange Plan and for
YOUR catalog, No. 579P—IT’S FREE.
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TO BUILD THIS HOME
Improved Sensibly. Cut-to-Fit.
Approved by Carpenters.
When You Build “THE HAR-
RIS WAY” you build to stay.
Exclusive cutting and bundling fea-
tures—special advantages for the
careful HomeBuilder, Itiathe best,
safest and most sensible way to

build your ideal home right, with-
out the waste of a single penny.

LOW PRICE STILL IN FORCE

If you are needing a house, either for
investment or for a home, write us.

$10,000 FREE Plan Boo

Write today for our beau;i]lul $10.000
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SLIGHTLY USED

STANDARD MAKE T I R Es

Size NowTube Price Size Nevg;’l‘ube Il’rice

30x3  ..$1.85..% 4.50 ! 35x4%%..$3.00..$10.25
30x3%.. o 0 | 36xilz.. 3.50.. 10.50
31x3%.. 35x5 .. 3.75.. 11.00
32x3%.. 36x5 .. .. 11.50
3ix4 37x5 .. 4.00.. 12.00
32x4

3dx4 .. Special—Brand New
34x435.. 32x3%, Cord..$12.25

Order now. Shipment made the same day.
$1 deposit .required with each tire order,
balance. . C. 0. D., subject to your examination.
Specify whether you desire to have eclincher or
straight side tire.

Special ‘cash disecount of 5 per cent if full amount
accompanies order.

'CENTRAL TIRE & VULCANIZING CO.,

2309 S. STATE ST, Dept. E. E. CHICAGO
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Experimental Mechanics
By Samuel D. Cohen
(Continued from page 423)

favor with all users of reamers. The ec-
centrically relieved reamer is purely a fin-
ishing. reamer, and cannot be used with ad-
vantage to remove any considerable amount
of metal. When hand reamers are used
merely for the purpose of removing stock,
or simply for enlarging holes, the flat relief
will undoubtedly prove to be superior to
the eccentric. The primary use of straight
hand reamers, however, is for producing
holes tru€ to size and smoothly finished,
removing meanwhile but a small amount of
stock. For this purpose nothing excels the
eccentric relief. That there are a number
of different classes of reliefs required,
according to the use to be made of the
reamer, is best proved by the fact that
while some manufacturers of tools relieve
their reamers eccentrically, intending them
to be used as finishing reamers, some of
their customers place them in a grinding
machine and replace the eccentric relief
with a flat one, because they find this relief
better for their purpose, viz., simply en-
larging holes irrespective of the highest
requirements of accuracy and smoothness.

A regular cutter and reamer grinder is
often used for grinding reamer teeth. See
Fig. 5. Another method is to utilize an
electric grinder held ih the tool post of a

lathe, while the reamer is held between the
lathe centers. The most economical and
best results are obtained when using a
grinding machine, made for this purpose.
The sharpening or backing off of reamers
in a lathe 1is unsatisfactory and should
never be resorted to unless no other means
are at hand. Sometimes it happens that a
large reamer must be sharpened, the diam-
eter of which is either too long or too
short for the capacity of a grinder. In such
a case the electric grinder used in a lathe
will prove satisfactory. Of course, from
the experimenter’s point of view, the only
means at hand for him to grind his reamers
will be the lathe and electric grinder.

The amount of clearance that a reamer
tooth should have depends largely upon
the class of reamer and its size. A suitable
clearance for reamer teeth, exprest in de-
grees (the face of the tooth being radial),
1s not a fixt number, but varies for differ-
ent diameters, and the smaller the reamer
the greater the angle of clearance should
be. Hence, if the cutter and reamer grinder
are set to grind the right amount of clear-
ance on a large reamer, a smaller reamer
would not have a suitable clearance at that
setting.

(To be continued)

How the R-34 Crost the
Atlantic

(Continued from page 404)

fying audion and sending outfit he has been
able to send and receive a distance of 1,200
miles by actual test, he being off the coast of
the Azores at the time, communicating with
the British Air Ministry at London. The
auxiliary outfit is capable of sending 800
miles. In addition to this there 1s an
ordinary spark coil outfit, utilizing but a
small amount of current, which has cov-
ered a range of 300 miles. This seems
rather unique, inasmuch as it is seldom that
small spark coil outfits ever cover such a
reat distance. But according to Lieut.
urrant, it is a fact, and is recorded in the
ship’s “log.” 1In addition to these outfits
there is a “Wireless Telephone” instrument
device, which can be connected to the
auxiliary wireless outfit, and when so con-
nected, forms a part of this auxiliary out-

fit, by means of which wireless telephonic

communications have been sent and received
while in flight.

In back of the Radio Room is the engine
room of the forward gondola. This, like
the other gondolas, contains a high-powered
gasoline engine, which, however, is greatly
geared down, the power of each motor be-
ing about 275 H.P. An oiler and a me-
chanic are in charge of these engines con-
stantly, both day and night. Amidships are
two gondolas. each of them containing an
engine and its respective propeller. The
rear gondola has two such engines geared
to a single propeller so that either one or
both may be operated at the same time.
Energy for electric lights is derived by
special dynamos each connected to an en-
gine; these dynamos furnish the light for
the respective gondolas, and are connected
in such a way as to allow any one of them
to furnish the electric current thruout the
entire ship if necessary. The energy for
the wireless station is derived from the
main engine. From each gondola there is
an aluminum ladder enclosed in a fabric,
which leads up into the interior of the
blimp. These ladders connect into a pas-
sageway so that men aboard the airship
may pass from one gondola into another.
In the center of the airship there is a large

room 20 feet long by 8 feet wide, in which
the crew eat, their meals being cooked over
the exhaust pipe of the engines. Strange
as it may seem the men had bacon and eggs
for breakfast on the first day out, cooked
as above mentioned on the exhaust pipes
of the engine. This shows the terrific
amount of heat that these engines, hecause
of their combustion, furnish. Hence each
engine has connected with it a very elabo-
rate system of radiators in order to cool
it. These radiators are placed above the
gondolas as shown in the illustrations.

In the center of the ship there is a run-
way covered with linoleum, as already men-
tioned, stretching almost thru the entire
length of the keel, i. e, about 600 feet
long, and only 9 or 10 inches wide, which
the crew use for exercising and for pass-
ing from one gondola to another. Should
one member attempt to pass the other,
either one of them must lean against the
aluminum frame-work of the dirigible, so
as to allow the other to pass. Should they
fail to do this, a drop of about 8,000 feet
into the briny deep would result. There is
plenty of room to walk upright, the roofs
of the gas bags above being about 12 feet
from the runway. The gas bags are
divided into eighteen separate envelopes,
which are inflated with hydrogen, nine of
these being equipt with automatic valves so
that expanding gases due to changes in
temperature may escape. All the bags are
incidentally equipt with gages, which regis-
ter the pressure of gas and are inspected
hourly. The hydrogen bags are made of
calves’ intestines (goldbeater’s skin). There
are sixteen gasoline tanks attached to the
frame-work on either side of the runway,
each with a capacity of about 70 gallous,
forming a total weight when filled of about
500 Ibs. There are forty-nine of these
tanks aboard the gondolas and thirty-two
in the ship, making a total of cighty-one,
more than half of which can be thrown
overboard to lighten the craft in case of
emergency, which is absolutely necessary
inasmuch as there is no way of refilling the

(Continued on page 440)
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Be a Draftsma

If

Raise Your Income

Get into this paying profession and have positions opened to
you by manufacturers, architects, railroads, contractors—by
every kind of a corporation where mechanical design and con-
struction are carried out. Draftsmanship puts you in the class
of specialists, raises you above the crowd of job hunters, makes
you a man whose services are needed.

. . You have the same opportunity to get the training that other

Drawmg Ou tfit  men had who took the Chicago “Tech” Course in Draftsmanship

(No Extra Charge) and are now drawing large salaries and holding important, re-
sponsible positions. You also can learn how to earn

Every student of the Chicago
“Tech” Home Study Course in

’
Draftsmanship receives this draw-
ing outfit—set of instruments in
case, drawing board, T square, tri- 0 a ee

angles, scale, curve, drawing paper,
| pencils, etc. or a cash credit in case he

already has an outfit. These instruments Not enough really skilled draftsmen are available to fill the places open
- are Ofhe me now.  All you need is training to be prepared to answer the call that will

used by high sal: mean more money for you. Begin your training without delay. Don’t waste
aried experts in . s y A o &% X
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all this while holding your just what Chicago “Tech”
present job. We train hun- EASY PAYMENTS offers you in training
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SUIT OFFER!

Tailored to Your Measure

Yes—a real $27.50 suit cut and made TO
YOUR INDIVIDUAL MEASURE — tailored
with all the skill and style that only the best
custom tailors can give. Price only $17.50.
Finished with highest grade trimmings and
linings—the kind that wear and give satisfac-
tion. A special proposition to introduce to
the readers of this magazine the wonderful
values offered by our system of tailoring.
Nothing else like it—no values to equal it.

Our Plan Saves You $10

We have no agents, no dealers, no traveling
salesmen. Our catalog is our only representative.
Our plan saves 810 or more on every suit and gives
you real individuality in your dress. A wonderful
selection of fancy wool worsteds, cassimeres and al!-
;ﬁ‘l)é EBSLUE SERGES, AT UNHEARD-OF LOW
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selection made from our catalog. We wiil make the
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our guarantee: Complete satisfaction or all money
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How the R-34 Crost the Atlantic

(Continned from page 438)

bags with hydrogen while at sea. There
are three immense drinking water tanks and
several water ballast tanks which may be
opened to lighten the airship. Everything
inside the ship is balanced to perfection,
tank for tank, hammock for hammock, and
parachutes and life belts for parachutes and
life belts on either side. The men eat and
sleep in shifts. They sleep in hammocks
made of Italian hemp, which are strung
from one aluminumn strut to another; there
are ropes to tie oneself in with. There are
ten of these hammocks, three forward, three
aft, and two on each side amidships. Two
aluminum ladders are conmected with the
forward and rear gondolas leading between
the hydrogen balloonets to the top of the
dirigible, where a cockpit opens to the ex-
ternal atmosphere by means of which the
observer, taking care 1ot to attempt to stand
on the roof while the ship is in 4notion,
takes a ‘“‘shot” at the sun.

No leather shoes are worn by any of the
men around the vessel in order to avoid
jarring. Nor are matches allowed inside
the envelope at all, everyone using flash-
lights equipt withg miniature electric stor-
age batteries. Inside the ship are found
some of the comforts of home, the crew
having brought two phonographs to Amer-
ica with them and returniug with a third,
presented by Mr. Thomas A. Edison. By
jabbing a needle into Caruso, they heard
him yell all night. In other words, these
phonographs were kept going constantly.
Lieutenant Durrant asked us not to forget
to mention the mascot, a small maltese cat
named *“Jazz,” which he is sure brought
them luck on both the journey to America
and back home again.

THE AIRSHIP IN MOTION.

The ship is 672 feet long and 150 feet
beam at its maximum diameter. The lad-
ders leading to the top are approximately
80 feet high. In order to start the vessel,
its moorings are loosened, after which the
ship swiftly drifts upward to about 8,000
or 9.000 feet. At this level an equilibrium
is establisht and the engines are then
started, when the ship proceeds on its
course. The speed of the vessel is approxi-
mately 49 knots per hour when under full
swing with no unfavorable winds, and the

Sir Williamn Crookes’

men on duty remain at their posts for about
four hours, after which they are relieved
by another section. For every thousand
feet that the dirigible ascends, it loses 1/30th
of its volume of gas, and in very heavy
foggy weather naturally its normal position
would be much nearer to the earth’s sur-
tace. due to the fact that with a heavier
atmosphere it would not be as buoyant.

The ocean viewed from this wonderful
craft appears to be a vast blue stretch of
prairie, beautifully streaked with green,
which is visible thru the rifts in the clouds;
every now and then a long white streak
forms and rolls along rapidly. Wave mo-
tion is not visible at all, hut the foam turned
up by the wave as it breaks is distinctly
noted as the white line of which we have
just spoken. On preparing to land, the
hydrogen is not allowed to escape, as so
many think. The blimp’s propellers are
kept in constant motion and its rudder is
tilted so as to make a nose dive at about
a 45 degree angle. Sweeping around the
field several times and preparing for a land-
ing place, the vessel comes nearer and
nearer to the ground. When all is ready
a heavy cable ts thrown out from the for-
ward gondola which willing hands imme-
diately grasp, and in addition to this some
water ballast is thrown out, giving the
landing crew a nice ducking.

While at Mineola, Long Island, the air-
ship was anchored to huge concrete blocks,
but because of the terrific resistance such
a large body offers to a gust of wind, it
broke loose from its moorings, a large hole
heing torn in its outside envelope. This
was repaired in short order, and after that
the balloon was held under control by a
number of United Srates soldiers who
swung the halloon like a weather vane, so
that it continually presented a streamline
effect and never broadside to the wind. In
this way it was handled for the rest of its
stay with no mishap.

An American army portable electric gen-
erating station furnished electric current
for the searchlights scattered thruout the
field, and current for operating the electric
gasoline pumps to fill the tanks in the R-34.
This outfit represents the latest army type
of portable generator, giving about 110
volts and 125 amperes direct current.

Psychical

Researches

By Hereward Carrington, Ph. D.
(Continued from page 407)

with electricity, and of such a height that
it would just fit under the tahle (see illus-
trations). Writing of these experiments,
Sir William says:

“Mr. Home took the accordion between
the thumh and middle finger on one hand at
the opposite end to the keys. Hav-
ing previously opened the brass key my-
self, and the cage being drawn out from
under the table so as just to allow the
accordion to be pushed in with its kevs
downwards, it was pushed back as close as
Mr. Home’s arm would permit, but with-
out hiding his hand from those next to him.
Very soon the accordion was seen by those
on each side to be waving about in a some-
what curious manner: then sounds came
from it, and finally several notes were
played i1 succession. Whilst this was go-
ing on, my assistant looked under the table,
and reported that the accordion was ex-
panding and contracting, and at the same
time it was seen that the hand of \ir.
Home, by which it was held, was quite
still—his other hand resting on the table.

“Presently the accordion was seen by
those on either side of Mr. Home 10 move
about. oscillating and going round and

round the cage, and playing at the same
time. Dr. A. B. now looked under the
table, and said that \Mr. Home’s hand ap-
peared quite still, whilst the accordion was
moving about, emitting distinct sounds.
. But the sequel was still more sur-
prising, for the medium then removed his
hand altogether from the accordion, taking
it quite out of the cage, and placed it in
the hand of the person next to him. The
instrument then continued to play, no per-
son touching it and no hand heing near it.”

\When Home had hold of one end of the
accordion, Sir William Crookes took hold
of one of the medium’s wrists, and found
that he was not moving a muscle.

The next experiments were those with a
“spring balance.” A mahogany board, 36
inches long, was suspended at one end to
a halance, supported by a firm tripod stand.
See illustration herewith. Any downward
pressure upon the board was therefore
registered by the spring balance. The other
end of the hoard rested upon a knife-edge
fulcrum on a solid table, and directly over
the center of the fulcrum was placed a large
glass howl filled with water. Over this, in

(Continued on page 442)
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Prince Albert certainly will put some frolic into that
pet pipe of yours! To pack that joy'us old jimmy
brimful or roll a makin’s cigarette and hit’er up a notch
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Be a Real Man!

LOOK LIKE ONE AND
FEEL LIKE ONE!

BROADEN YOUR SHOULDERS,
DEEPEN YOUR CHEST, ENLARGE
YOUR ARMS, AND GET A DEVEL-
OPMENT THAT WILL ATTRACT
ATTENTION. FILLYOURSELF FULL
OF ENERGY AND BE POWERFUL

What’s the use of merely existing, when you
can improve vourself to such an extent that
life will become a pleasure.

You don’t know what life is unless you are
an athlete.

If you are weak, run down, mentally and
physically, if you lack ambition or feel dis-
couraged, if you have suffered from youthful
errors, or dissipations of later years, if you
are bothered with indigestion, constipation,
worry, kidney trouble, or any like ailment,
brace up, and START IN ANEW, AND MAKE
THE MOST OF YOURSELF.

I can do for you what others cannot at-
tempt to begin to do, because my methods are
original . with me.

I BEGIN WHERE OTHERS LEAVE OFF.

EARLE LIEDERMAN
The Acme of Physical Perfection

I have trained some of the world’s strongest
men. If you will let me train you, I can give
you a wonderful muscular development and
great strength as all my pupils have.

PRACTICE WHAT | PREACH. By my
own original methods I developed myself. I
keep myself fit.

To make others fit, an instructor should first
be fit himself. If an instructor cannot keep
himself fit, what good are his methoas of
training ?

HAVE YOU RECEIVED A COPY OF MY
NEW BOOK “MUSCULAR DEVELOPMENT”?
If you have not as yet read this interesting
book, by all means send for a copy. It is
handsomely illustrated with 20 full page photo-
graphs of myself and some of the flnest de-
veloped athletes whom I have trained. This
book describes my system and you will find it
intensely interesting. Send me 10c, stamps or
coin, and I will mail you a copy promptly.
Simply tear off the coupon below and mail to
me with 10c. Do this right now, at ouce, be-
fore you forget it.

EARLE E. LIEDERMAN
Dept. 212, 203 Broadway, N. Y. City

EARLE E. LIEDERMAN,
203 Broadway, New York City.
Dear Sir:—I enclose herewith 10c¢ for which
you are to send me, without any obligation on
my part whatever, a coDy of your latest book

“Muscular Development.”” (Please write
plainly.)
Name .....0000 ceaesvessesies aresens laiste 53
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Sir Williamm Crookes’ Psychical

Researches
By Hereward Carrington, Ph. D.
(Continued from page 440)

turn, but quite detached from it, being
separately supported, was a metal cup,
perforated, so as to allow the entrance of
the water. The board, thus suspended,
weighed six pounds.

It will be observed that by placing the
fingers in the metal bowl no added weight
was imparted to the board, since this would
serve only to displace a small amount of
water, which would be registered equally
on both sides of the fulcrum.

Mr. Home was asked to place his fingers
in the metal bowl, in the water, without
touching anything, and requested to will
the emission from his fingers of the
“psychic force,” in order to register a de-
pression of the opposite end of the board
near the spring balance. He did so, his
hands and feet being carefuly guarded (all
these experiments being in good light). 4
pull of about 5000 grains was registered!
In a number of subsequent experiments,
even stronger pressures were measured,
which results were permanently recorded
by means of a needle, making a graphic
tracing of the various depressions and os-
cillations of the board. The manifestation
of some kind of psychic force” thus
seemed to be establisht.

These, however, were but the simple,
initial experiments undertaken by Sir Wil-
liam Crookes, which proved to him the
reality of “psychic phenomena.” His sub-
sequent researches were most striking, in-
cluding such manifestations as the levita-
tion or floating in space of the medium’s
body, the elongation of his body; the move-
ments of objects without contact; playing
upon musical instruments without any
human hand being near him; the handling
of red-hot coals without injury to the me-
dium, and finally (with the medium Flor-
ence Cook) full-form materializations,
which were seen and photographed by Sir
William Crookes, and proved by him to be
independent beings, separate from the body
of the medium. Sir William thus enumer-
ates the phenomena witnest by himself :

The movement of heavy objects without
contact; raps; the alteration of weight of
bodies; movements of heavy substances at
a distance from the medium ; levitations of
tables and chairs, without contact; the
levitation of human beings; luminous ap-
pearances (lights) ; the appearance of
hands; direct writing; phantom forms and
faces; various phenomena indicating intel-
ligence other than that of the medium.

Regarding, for instance, levitation, Sir
William Crookes says:

“On one occasion I witnest a chair, with
a lady sitting on it, rise several inches from
the ground. On another occasion, to avoid
the suspicion of this being in some way
performed by herself, the lady knelt on
the chair in such manner that its four feet
were visible to us. It then rose about
three inches, remained suspended for about
ten seconds, and then slowly descended.
. . . The most striking cases of levita-
tion which I have witnest have been with
Mr. Home. On three separate occasions
have I seen him raised completely from
the floor of the room. Once sitting in' an
easy chair, once kneeling on his chair, and
once standing up. On each occasion I had
full opportunity of watching the occur-
rence as it was taking place. There
are at least a hundred recorded instances
of Mr. Home’s rising from the ground, in
the presence of as many separate persons,
and I have heard from the lips of the three
witnesses to the most striking occurrence of
this kind—the Earl of Dunraven, Lord
Lindsay and Captain C. Wvnne—their own
most minute accounts of what took place.

To reject the recorded evidence on this
subject is to reject all human testimony
whatever, for no fact in sacred or profane
history is supported by a stronger array
of proofs.

“The accumulated testimony establishing
Mr. Home’s levitations is overwhelming.
It is greatly to be desired that some person,
whose evidence would be accepted as con-
clusive by the scientific world—if, indeed,
there lives a person whose testimony iz
favor of such phenomena would be un-
equivocally taken—would seriously and pa-
tiently examine these alleged facts. Most
of the eye-witnesses to these levitations are
now living (at that time), and would,
doubtless, be willing to give their evidence.
But in a few years such direct evidence
will Dbe difficult, if not impossible, to be
obtained. L

Other phenomena recorded by Sir Wil-
liam Crookes regarding the mediumship of
Home are still more wonderful. For in-
stance, on a number of occasions, Home
took live coals from the fire, held them in
his bare hands, and blew on them until the
flames licked between his fingers, and the
coal could be scen burning with a fierce
heat n his hands. On several occasions
Home asked one of his sitters to touch the
coal to assure himself it was hot; he did so,
with the result that a large blister was at
once raised on the hand. On other occa-
sions, however, Home would apparently
communicate his “preternatural incombus-
tibility” to one of the sitters. He would
say, “Now, touch the coal!” and they
would be enabled to do so with the same
impunity as Home himself. These phe-
nomena—incredible as they may appear—
were vouched for by many witnesses, in-
cluding Sir William himself, and seem to
be among the best-attested of Home’s
phenomena. The only analogy we have is
the so-called “fire walking ceremony” per-
formed in India, Japan, the Fiji Islands,
etc—if we leave out of consideration the
historic case of Shadrach, Meshach and
Abednego!

Doubtless the most striking tests under-
taken by Sir William Crookes, however,
were those made with the medium, Flor-
ence Cook. These manifestations took
place in Sir William's own home—usually
in his laboratory—and were of the order of
full form wmaterialization. Florence Cook,
the medium, would enter the cabinet, and
apparently go into a state of deep trance.
The room being in complete darkness, a
white-robed spirit form, claiming the name
of “Katie King,” would emerge from the
cabinet and be seen by the sitters—at times
carrying on a conversation with them.
Naturally, the question at once comes into
the mind: Was fraud possible in this case?
Was a confederate employed, or could the
medium herself have played the part of the
materialized spirit?

It may be taken as certain that no con-
federate was employed. The tests were
conducted, as stated, in Sir William
Crockes’ own laboratory, and the doors
were securely locked before the séance
began. No; if any fraud was possible at
these times, the medium herself was re-
sponsible for it. Could the medium have
played the part of “Katie King”?

Writing of this, Sir William says:

“. . . Katie is half a head taller than
Miss Cook, and looks a big woman in com-
parison with her. In the breadth of her
face she differs essentially in size from her
medium, and the photographs show several
other points of difference. .

“I have the most absolute certainty that

(Continued on page 444)
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Which Job Do You Want?

OT one of these jobsisbeyond your reach. You can have any one you want.

The big pay that goes with it is-yours, too, A little ambition and some
training that you give yourself at home is all you need. You don’t have to
serve an apprenticeship. You don’t have to go to school. American Technical
Society Home Study Books and a little spare time will quickly fit you to hold
any kind of job. If you haven’t the necessary “know how” to put you in the big
pay class, make up your mind to get it right now. Pick out the job you want
and send the coupon for the books that will fit you to hold it.

Some of the greatest experts in the world prepared these books just for you
—to help you get ahead. They are written in plain, everyday, goed old U.S.
language, just like you and I talk. No big technical terms—no trouble to under-
stand them. Hundreds of pictures and diagrams in each set heip to make
difficult things as simple as A.B.C.

Examine Any Books Free

Carpeniry and Contracting, 5 volumes, Steam and Gas Engineering, 7 volumes,

2138 pages, 1000 pictures. Was §25.00. Now...517.80 3300 pages, 2500 pictures. Was $35.00. Now...821 .80
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Fire Prevention and Insurance. 4 vol-
umes, 1500 pages, 600 pictures. Was$20.00. Now 15.80
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\ Dnon 'send out bringsl'imy bol%ks you select by oniy so‘
express collect. No money to pay
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Use the books as you please for a week and send them back at our expense if )

you want to. If you decide to keepthe books to help you make more money, like
thousands of other men have done, send us only $2.00 each month, This is only 50

cents a week,
Those who send the coupon promptly will

Ex'ra speCial ISJe enrolled as a consulting member of our

ociety for one year. This gives you
FREE OFFER the privilege of consulting our engin-
: eers and experts on any problem con-
nected with your work—Free of any charge.

(_;o after one of these big jobs now. This is the time.
Trained men were never more needed than they are
today. This coupon is your start on the road to
real success. MAIL IT NOW.

AmericanTechnical Society
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DO Your Own PLUMBING
AND HEATING at low cost

Send for our big instructive -
256 page well-bound Handy-
Man Book Catalog. Every
Home Owner, Contractor,
Electrician, Farmer, Factory
Manager, etc., needs it. Shows
over 10,000 Fixtures and Sup-
plies in plumbing and heating
at wholesale. Shows how to
save sgkilled labor, hard work
and unnecessary material by

OUR NEW 1
Cut-to-fit-Method @fFE=4

This wonderful book helps you select and iustall the
Droper Plumbing, Water Supply System, Hot Air.
Water or Steam Piant. DBesides being our Wholesale
Catalog it lias many practical
plans, diagrams, gketches, ele-
vations, etc., showing how to
do the work this newer, cut-
to-fit way. Any handy man
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his own installing with the
aid of this
Big Handy-Man Book

We have spared no
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this valuable book. Wilh
economy still a natlonal
necessity, it would be un-
patriotic to gend this ex-
ypensive book broadcast
to non-interested parties.

'herefore, we request a
temporary deposil for each
copy of 25¢ which we re-
fund on first order, or
we gend our Bargaln Bul-
letin Free. Address Today

HARDIN-LAVIN COMPANY
40 Years At
4510-20 Cottage Grove Ave., Chicago
$500,000 plants behind our guarantee

Become a
Doctor of Chiropractic

SUCCESS

Implies Health, Wealth, Happiness

All of these desirable and necessary condi-
tions to a life of success can be attained thru
CHIROPRACTIC,

However, to attain success in any important
profession requires thorough preparation thru
RESIDENTIAL INSTRUCTION.

Chirp-
practic is rapidly gaining recognition in cwery
state and only graduates of Standard Schanlz
and Colleges are allowed examinations. i'nr
respondence courses are inadequate to meet
the requirements, therefore, the road to suc-
cess in Chiropractic leads thru residence
courses only.

Length of course, tuition esst are yet mod-
erate.

Write for full particulars & booklet 59

N. Y. College of Chiropractic
1416 Broadway, New York City
Tel. 6956-7 Bryant

Write Secret Letters
With Invisible Ink
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red in one, white in another and blue in the third! Make your own
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Junior—the boys' miniature chemical outfit, Send 25¢
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Hand Book
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Sir William CrookKkes’ Psychical

Researches
By Hereward Carrington, Ph. D.
(Continued from page 442)

Miss Cook and Katie are two separate in-
dividuals, so far as their bodies are con-
cerned. Several little marks on Miss Cook’s
face are absent on Katie’s. Miss Cook’s
hair is so dark a brown as almost to ap-
pear black; a lock of Katie’s, which is now
before me, and which she allowed me to
cut from her luxuriant tresses, having first
traced it up to the scalp and satisfied myself
that it actually grew there, is a rich golden
auburn. .

“One evening I timed Katie’s pulse. It
beat steadily at 75, whilst Miss Cook’s
pulse a little time after was going at its
usual rate of 90. On applying my ear to
Katie’s chest, I could hear a heart beating
rhythmically inside, and pulsating even
more steadily than did Miss Cook’s heart
when she allowed me to try a similar ex-
periment after the séance. Tested in the
same way, Katie’s lungs were found to be
sounder than the medium’s, for at the time
I tried my experiment Miss Cook was un-
der medical treatment for a severe cough.

Sir William Crookes also took a number
of flashlight photographs of Katie—one
showing her standing beside him, and one
showing Miss Cook, entranced, in the cab-
inet, with Katie, the materialized spirit,
beside her. These phenomena, incredible as
they may appear, were nevertheless seen
and testified to by a large number of respon-
sible people, and were observed by Crookes
himself for many weeks consecutively, and
tested in every way possible. These phe-
nomena are among the most extraordinary
in the whole history of spiritualism—the
most incredible, and the best attested!
What are we to think of them? That is
the question which has been asked for the
past half century, and which still remains
unanswered! They are the most startling
manifestations which Sir William Crookes
reported, and will remain forever associated
with his name.

In the next issue, “Apparatus Used in
Exposing Fake Spiritualists.”  Another in-
teresting discussion by Dr. Carrington.

Science in Slang

By Emerson Easterling
(Continued from page 433)

the eye tends to retain an impression of
the filament at full or nearly full lumin-
osity, while the current passes thru zero
and the temperature of the filament proper
decreases rapidly toward zero. Hence, be-
fore the image of the illuminated filament
thrown on the eye is lost, insofar as its
effect on the optic nerve is concerned, the
current and filament temperature has past
safely thru the zero point of the style,
and started to rise again on the reversed
current pulse of the cycle, as I showed
you previously.

“As high voltage currents transmit with
more efficiency and low voltage currents
are more conducive to longevity when
placed within reach of the uninitiated con-
sumer, it was found that alternating cur-
rent would have to neither be partial to
the transmission nor the consumer, so the
juice peddlers stick in the A. C. generators
and hang pots (transformers) to step up
the juice for better transmission, and
then step her down for the consumers’
better health, disregarding the undertakers’
scowls.”

“That is a pot,” Bender said, pointing to
a cast iron object on an electric light pole,
and looking over at Jazz to see if he was
going to censure the statement.

“Yes,” replied Punk, “I have noticed them
on a number of telegraph poles.”

“There is a funny thing,” laughed Stokes,
“to the general public a pole is a pole—
whether telephone, telegraph, light, or
power. There is as much difference as
there is in nigger, chink, white, or Eskimo.
One of the most apparent differences would
be found out if you should happen to try
to tap in on a high tension transmission

. line to get the Tia Juana results.”

“How 1s the stuff worked?” asked “Bone-
head” Florey. “How is the juice sent from
the station where the stuff is manufactured
to the kitchen range or cigar lighter?”

“The stuff is first stept up, as I said,
then it is stept down somewhat by a sub-
station,. generally in the outskirts of the
village that the juice is being pumped into.
The idea is that 4,000 volts 15 less likely
to cause a massacre if the lines blow down
than 66,000, 33,000, 20,000, or the like; so
they step it down. Four thousand will
transmit the distances from most sub-
stations with more efficiency than would

the higher voltages—they figure that the
line loss is more desirable than the life
loss. Some companies step the voltage
down to 2,300 again, or direct from the
sub-station. Laws, ideas, and convenience
have to do with the voltage.

“Then_again, the three phase effect that
the A. C. made possible has put that form
of service over the direct current way in
practically all power work. The three
phase motors have first place in ethciency,
you know.”

“What is three phase?” asked Bender.

“In alternating currents we have single
phase currents. The working of the cur-
rent is generally described on paper by
drawing a straight horizontal line repre-
senting zero—no current. All above the
line is current in one direction, say posi-
tive. All below the line negative. The
vertical distance from the line represents
the height of the voltage. The voltage in
a single phase current under ideal condi-
tions would describe a continuous reversed
curve, a semi-circle above the line and a
semi-circle below the line. It will be seen
then that the potential raises from zero
to the maximum and to zero, thence to
maximum in the other direction. You see
the effective voltage is not the maximum
voltage, for part of the time there is no
flow tn the circuit, and part of the time
there is more than is recorded on the volt-
meter. I guess that explains the single
phase.

“Then in actual practise we have two
and three phase alternating currents. In
the two phase when one circuit is dead,
the other is making an impression on the
line. In the three phase each wave comes
up just as the other is dying and keeps
up the ‘racket’ in a much better manner
than is possible for the intermittent single
phase, or the two phase.”

“And a volt is the pressure on the cir-
cuit. An ampere is the rate of flow. The
volts times the amperes equals the watts.
One thousand watts equals one kilowatt,”
rambled on Punk. Then turning to Stokes,
“Isn’t that right?”

“Right,” responded Jazz, “and the juice
peddlers"stick you up so much per kilo-
watt.

“Yes,” interrupted Bender, “too much.”

You benefit by mentioning the “Elcctrical Experimenter” zwhen writing te advertisers.
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All You Need to Know About Wiring
Is In This Latest Edition of

“STANDARD WIRING™

It Will Make You An Expert Wireman

GENERATORS—How to install them, care for them and
operate them; all their troubles and how to prevent and cure
them; all diagrams showing connections for compound, series
and shunt wound machines. How to operate them in parallel
or in series. How to protect them and wire them in accordance
with the underwriters’ requirements.

MOTORS—How to install them, how to protect and operate
them. The required amperes, volts or horse power when any
two factors are known. How to take care of hot boxes, spark-
ing commutators and other troubles. How to change the di-
rection of rotation when desired. How to start and stop any
kind of motor in any class of service. All diagrams of motor
wiring. How to find the proper size of wire for any motor
for direct current or for A. C. single, two or three-phase.

LEATTIER CoreR OUTSIDE WIRING-—Pole line construction, line wires, service

wires, roof structures, poles and their dimensions and weights,

and how to erect and protect them and wires they carry. In-
sulators, guard arms, guy anchors. Tree wiring, splicing, service and entrance wiring. How to
install Lightning arresters. Transformers with diagrams and instructions.

INSIDE WIRING—when and where to use rubber covered, slow burning and weatherproof wire.
How to find the proper size of wire to use for lamps, motors or heating devices for any current, volt-
age and drop, either by formula or by the many tables that are given in this section of the book. How
to wire for two-wire or three-wire systems. Direct current, two-phase and three-phase with formu-
lae and tables, with examples worked out for each system and in a simple manner that anyone can
understand and use. How to run wires on walls, ceilings, floors, through partitions and walls and
in concealed places, damp places and where dangerous surroundings exist. When and where to
install Switches, Cut-outs and Circuit Breakers and just how to do it. How to wire for high and
low voltage systems and the precautions to be taken. The proper way to install Knife and Snap
Switches, Cabinets and Cut-out Boxes, Outlet, Junction and Switch Boxes, Panel Boards,
Wooden and Metal Raceways. How to install complete interior conduit jobs either for rigid metal,
flexible metal or flexible non-metallic conduit. Concealed knob and tube work or armored cable.
How and where to install and wire electric and combination lighting fixtures. How and where to
use flexible cord and where not to use it. How to install arc lamps and gas filled lamps and the fix-
tures and rules required.

LIGHT AND ILLUMINATION-—What is meant by proper and efficient illumination, the latest
data on Mazda and gas filled lamps of every candle power and wattage. Direct, indirect and semi-
indirect illumination and where each should be used. Illumination required for various classes of
service from show window lighting to public halls and from factories to small residences.
TABLES—Fifty-two tables giving every dimension, carrying capacity, resistance, weight and
strength of every size of wire and cable of copper, steel and iron.

All the necessary dimensions, capacities, weights, and other data on conduits, fuses, insulators,
lamps, sockets, motor efficiencies, current per horse power of motors. Electricdl units and their
equivalents. Proper size of wire for all classes of power, light and heating installations. The proper
symbols to use to indicate on plans just what is wanted from a motor to a small snap switch with all
necessary diagrams.

APPARATUS AND SUPPLIES—A classified list of the leading manufacturers of officially ap-
proved wires and wiring devices. Engines, generators, motors, appliances, fixtures, and all supplies
necessary for any complete installation from a Central Station to a small cottage.

The most complete and accurate Book on Wiring and Construction published

350 PAGES - LEATHER COVER - POCKET SIZE, $1.50
Sent Postpaid to Any Address on Receipt of Price by

H. C. CUSHING, Jr., 10 West 40th St., New York

Every Electrical Inspector in the United States will approve your work
if done in accordance with the simple rules given in ““Stardard Wiring”’

You benefit by mentioning the “Electrical Exvperimenter’” when writing to advertisers.
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Big Money and
Independence for Life

Here is the most profitable husiness
on earth— TIRE REPAIRING.
Open a Tire Repairing Shop—busi-
ness pours in. We are the pioneer
manufacturers of the Dry Cure Vul-
canizer—the only vulcanizing that
guarantees absolutely PERFECT
work. Write at once for FREE
TIRE REPAIRING MANUAL
and full particulars.
In answering address Dept. U-14,

Wimn. Vanderpool Co.  Springfield, 0.

Bewitching Pictures!

Exact reproductions from original
Photographs, aiready for mounting and
framing. If you are a lover of the beauti-
ful in art, here is just what you have lon:

wanted. For ashort time we make a epecia|
introductory offer, as follows: Send 25¢ and
wo_will send you eight selected beautle:

and our beautifully illustrated catalog. Af-
ter seeing the samples you will want more.

PARIS NOVELTY COMPANY
Dept. P. 1, 26 E. Adams St. Chlcago

sent free

Whatever you need—f{roma drum-
stick to the highest priced cornet,
inthe world. Usged by the Aimy
an uv{, end for big catalog:
liberallylllustrated, fully descrip-
tive, Mention what instrument
intareats you. ree trial. Easy
paymenta. Sold by leading music
stores cverywhere,

LYON & HEALY

67-69 Jackson Boulevard, Chicago

5 a an be used az sn
ordinary razor to sbave tho face or finish ‘around temple or neck,
Bharpened iike any razor, ts o lifetimo. Saves IIs cDsg first
tme used. PRICE ONLY 38c, postpaid. Extra Biades ¢ each,

Taylor, Barnard & Co., Dept. H.1. 24 E. Adams St., Chicago, .

READY MONEY

when you want it and as much as you wish to
earn. Cover your territory for us. Spend only
a few hours a day or devote all your time, which-
ever you prefer. Send for our plan at once.
Experimenter Pub. Co., 233 Fulton St., N. Y

ZIP-ZIP o7
= Sept. 3rd. 1918
The Greatest 60 Ct. Article on the Market,
Shipped right from the factory the same
vy we receive your order. The Prongis
3/ made of beautiful metal; never break or
/ welrout:!clen_tiﬁcallym&je an: 3
¥ best workmanship. The rubbers
Pnting, with
plenty of pep and force. Zip-
, complete, only 50c pre-
d. Be sure the name Zip-
and our sddress appear

E e
3 from ua or any Sporting Goods o
T 8torein your city. fendStamps,
W Coin or Money Order.
A AUTOMATIC RUBBER CO. I\
COLUMBIA, §. C.

‘POPULARITY_FOLLOWS Tl—[F:S

1f you play quaint, dreamy Hawaiian music i § ¢
or latest songs on the Ukulele vou will be
wanted everywhere. We teach by mail 20
simple lesson«; Zive you free a genuine /47
Hawailan Ukulels, music,everything— q
§ noextras. Ask us to send the story ‘ .
of Hawaiian music. You will iove it.

b No abligation—absolutely free. an ™
The Hawaiian Institute of Music g
1400 Broadway. Dept. 61, New York

Big Band Catalog
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Speeding Up the Airship

(Continued from page 397)

equally light gas, which we do not know
of as yet.

On its first visit to the United States,
the R-34 proved heyond controversy that
the natural element of the dirigible is the
air. As long as an airship remains from
300 to 500 feet above the surface of the
earth it is comparatively safe, and at this
level it will be possible for it to ride out
any storm. The airship in this instance is
not any different from the steamship, which
can ride out any storm, as long as it is in
the open ocean. What the steamship fears
is the proximity of land or reefs, which
usually spell its doom.

The future airship will not land its pas-
sengers by coming down to earth, any more
than the steamship lands its passengers
by climbing upon dry land. The airship
will be fastened to earth by means of long
thin steel cables from 200 to 500 feet long,
and only one or tw¢ of these cables are
needed; they will probably be attached to
either the center or the nose of the airship.
The passengers will then be landed by
means of a landing passenger and freight
elevator built into the airship, as described
in our article in the July issue. This idea
is also depicted in the above illustration,
which shows the portable elevator built
into the airship.

Making a Machine for Telegraphing

Pictures

By Leroy J. Leishman
(Continued from page 421)

of its shaft by about 4 inches. The width
of the hase should he 8 or 9 inches. It is
inadvisable to make these bases from metal,
as short-circuits are too liable to occur.
Wood is good enough.

Five holes are to be bored in each base
as indicated in Fig. 2. A and B are for
binding posts. C should be a small hole
to accommodate a piece of annunciator or
magnet wire. D and E should be large
enough for two flexible cords such as that
used for light drops. Do not bore E until
the machine s practically completed for
reason that will be apparent later.

The uprights A (Fig. 1) that support
the cylinders must be made of metal. They
can be triangular shaped, and should have
half an inch of the lower edge turned up
to a right angle for affixing to the base
(see B, Fig. 1). From this angle to the
hole which is to be bored at the top for the
cylinder shaft the distance must be at least
a half inch more than the radius of the
cylinder. The holes in these must be bored
evactly the same distance from the bottom,
so that the cylinder will be supported ab-
solutely level.

The cylinder should be mounted close to
the opposite edge of the base to that near
which the holes were bored for the binding
posts. The binding posts are at the back
of the machine, and the cylinder at the
front. Mount the cylinder and shaft so
that the cvlinder comes about 3 inches from
the end of the base, leaving about 1 inch
between the end of the rod and the other
end of the base. One support should be
placed against the cylinder and the other
about 1 inch from the end of the shaft (see
F and G, Fig. 2). Screw the supports in
place so that the cylinder is parallel to the
edges of the base, and then place the cylin-
der rod thru the holes provided for the
purpose. If Meccano or Erector material
is used, collars can be obtained for keeping
the cylinder and other parts in place.

Now get a cold-rolled steel rod about 3
inches longer than the cylinder and about
14 inch in diameter. Have this threaded
within a half inch of one end and an inch
of the other. No particular pitch is essen-
tial, as the progress of the carriage can
be governed by other. means. The un-
threaded ends must now be turned down to
the same size as the cylinder rod, so that
the same make of gears or pulleys will fit.
Then secure a rod about a half inch shorter
than the threaded shaft. This rod can be
of the same diameter and material as the
cyvlinder shaft.

The height of the supports for these will
vary with the material at your disposal for
the carriages, which can be made from ordi-
nary telegraph sounders by soldering an
extra piece on the end of the arm where the
spring is attached. This piece can be the
samne width and thickness as the original
arm of the sounder, hut must be at least

3/16 inch square. The length will be de-
pendent upon the diameter of your cylinder
and the way the sounder is mounted on its
own base. Hold the sounder level and at
the same height as the cylinder rod, keeping
the end of the sounder with which we are
concerned toward the cylinder and the base
of the sounder at least 15 inch behind the
cylinder. The addition to the arm must be
long enough to extend about 14 inch be-
vond an imaginary line perpendicular to
the base of the whole machine and extend-
ing thru the center of the cylinder when
the carriage is held in this position. The
phonograph needle, to be placed in the
end of this extension arm, will then touch
the cylinder right at the top. Drill a hole
the size of a steel graphophone needle down
thru this extension arm about ¥4 inch from
the end, when measured from the top, and
slightly less than 3/16 when measured from
the bottom, so that the needle will set at an
angle of thirty or forty degrees. As the
needles must be changed, a thumb screw
(H, Fig. 2) should be placed in the right
side of this arm to hold the needle in place.
A Victor or Columbia graphophone thumb
screw is satisfactory, and most phonograph
repair shops have taps to thread holes to fit.

f you do not have two sounders—one
for each machine—the essentials for mak-
ing the carriage are merely the needle arm,
the fulcrum, a pair of electro-magnets, a
bar for the magnets to attract, a coiled
spring, and a stop to prevent the arm from
moving too far up or down.

Under the front of the carriage, near
each side, some sort of threaded half-nut
arrangement must be provided. It is satis-
factory to use a couple of pieces of tin
with the edges turned down and slotted ap-
proximately to fit the screw or threaded
shaft. Place one at each side. Under the
back of the carriage two screw eyes can
be used for the gutde rod to pass thru,

The height of the uprights or supports
C (Fig. 1) for the guide rod D and
threaded shaft E can now be determined.
They should hold these rods at a height
which will support the carriage so that the
end of the phonograph needle in the end
of the arm will touch the cylinder when the
arm is in its downward position. These
supports can ‘be made of metal, like those
for the cylinders, or else from wood.
Separate supports can be made for the
screw and rod, or else double supports with
two holes. The screw and rod must be
absolutely parallel, otherwise the carriage
will catch or bind. They must also be
parallel to the cylinder, but not necessarily
in the same plane. This means that great
care must be taken in boring the holes in
the uprights so that the screw and rod will
be not only the proper distance from each
other, but absolutely the same distance
from the base thruout. Be sure, therefore,

(Continued on page 448)
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18 cents
a package

Smokers realize
that the value is in
| the cigarettes and do
not expect premiums
or coupons !

Camels are sold everywhere in sclens
tifically sealed packages of 20 cigarettes
or ten packages (200 cigarettes) in a
€lassine-paper-covered carton. We
strongly recommend this carton for the
home or office supply or when you travel.

ELECTRICAL EXPERIMENTER

CIGARETTE:

0%‘ %/
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Camels supply cigarette contentment beyond
anything you ever experienced! You never
tasted such full-bodied mellow-mildness; such
refreshing, appetizing flavor and coolness. The
more Camels you smoke the greater becomes
your delight— Camels are such a cigarette
revelation!

Everything about Camels you find so fascinating
is due to their quality—to the expert blend of
choice Turkish and choice Domestic tobaccos.
You will prefer this blend to either kind of
tobacco smoked straight.

You'll say Camels are in a class by themselves
—they seem made fo meet your own per-
sonal taste in so many ways!

Freedom from any unpleasant cigaretty after-
taste or unpleasant cigaretty odar makes Camels
particularly desirable to the most fastidious
smokers. And, you smoke Camels asliberally as
meets your own wishes, for they never tire your
taste! You are always keen for the cigarette
satisfaction that makes Camels so attractive.

Compare Camels with any cigarette in
the world at any price!

R.J.REYNOLDS TOBACCO COMPANY, Winston-Salem. N. C.
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RKISH & DOMES'
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CIGARETTES
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CIGARETTES

TURKISH & DOMESTIC
BLEND
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The Great of Constructi

e Great Task of Construction
With the coming of peace the Bell
System faced an enormous con-
struction program. Conditions
arising from war resulted in the
wiping out of the reserve equipment
normally maintained, and necessary
to give prompt connection to new
subscribers. The release of industry
and accumulated growth of popu-
lation now makes telephone de-
mands almost overwhelming.

present excess burden of traffic and
provide for future requirements.
Extension which cares for immedi-
ate demand, only, is uneconomical
and calls for continuous work of
such a character asto be frequently
detrimental to the service.

During the war the Bell System de-
voted all its margin to the needs of
the Government. The great task of
getting back to normal pre-war ex-
cellence of operation requires the
reestablishment of an economic
operating margin capable of taking
care of a larger growth than has
ever before confronted the Bell

System.

Construction is being pushed to the
limit of men and materials; while
every effort is being made to pro-
vide the best, present service.

Telephone construction, includ-
ing buildings, switchboards, con-
duits, cables and toll lines, must,
from its inherent nature, be under-
taken in large units. A metropolitan
switchboard, with its tens of thou-
sands of parts, may require from
two to three years to construct and
install.

Only great extension can meet the

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AND ASSOCIATED COMPANIES

One Policy One System

Universal Service

CARNOTITE

(Radium Mineral.) The American Pitchblende found in Colorado,
from which Radiwm is extracted.

A generous piece, enough to conduct experiments. such as atfecting
photographic plates thru opaque material (similar to X-Ray pictures),
first made bv Sir W. Crookes and Mme. Curie, is furnished in neat,
wooden box. URANIUM ORE (Radio-Active)

Containing about 35% of pure Uranium; also Radium and Vanadium.
One of the most rare and interesting minerals. Twenty milligrams are
furnished in glass vial protected by lead cover.

One box of Carnotite and one vial of Uranium Ore as described above
50c¢ sent prepaid.

FORMULAS Liquid—Polish for Tam Shoes—Dressing for Tan
Luminous Paint—Silver Plating Powder—Liquld Court Shoes—Paint to_make Oll Cloth
Ptaster—Soap Bubble Liquid—Straw Hat Bleach— These Ten Recines In sealed eavelope for S0c.
Collapsible Tube Tooth Paste—Reslivering

Sent prepald.
SIDNEY SPECIALTY CO. ZEWen dreet

Mirrer
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MaKing aMachinefor
Telegraphing
| Pictures
By Leroy J. Leishman |
[ (Continued from page 446)

that the rod and threaded shaft are straight.
Mount these so that the rods extend the
same distance beyond each end of the cylin-
der, and so that the front of the mounted
carriage comes about 14 inch behind the
cylinder with the needle at the top of the
cylinder directly above its center.

The only place in the whole set of ma-
chines where pulleys can be used instead
of gears is in connecting the threaded shaft
andgthe cylinder. The pulley I (Fig. 2) for
the screw must be larger than the one on
the cylinder rod, the exact size depending
on the pitch of the threads and how dark
or light you may desire the telegraphed
pictures to be. The cylinder should make
from 60 to 120 turns while the carriage
travels 1 inch. After the pulleys are placed
on the rods and lined up, put on a cord.
elastic band or spiral spring for a belt.

It is essential that the cylinders of both
machines turn as true as possible. If they
do not do this, bend the rods till they are
as perfect as you can make them.

Hole E (Fig. 2) should now be bored
about a half inch behind the guide rod D
(Fig. 1) and J (Fig. 2), and midway be-
tween its two ends.

After both machines are this far com-
pleted, they may be wired. Get a piece of
flexible fixture cord and cut two pieces
about 2 feet long. Peel the ends and
scrape the strands of wire till they shine.
Inasmuch as it is difficult to tell which oue
of the wires you want after they are drawn
thru the base, it is best to twist both ends
of one of the wires in such a way that it
will be recognized from the other. Put
a pair of these wires thru hole E in the
base of one machine, and use the other pair
in like manner for the other instrument.
Attach one wire to the terminal of the
magnet windings on the carriage, and also
ground it so that it is electrically connected
to the metal arm bearing the phonograph
needle. Connect the other end of the same
wire to one of the binding posts. The
other wire should be connected to the other
side of the carriage magnet windings, so
that a current in both wires will energize
the magnets and lift up the needle. The
remaining unconnected end of these wires
should be drawn thru hole D (Fig. 2).
where it is to be connected to the right side
of a two-way battery switch G (Fig. 1).
The slack in this wire should be pulled
above the base to give the carriage plenty
of play. A piece of magnet or annunciator
wire should lead from the left contact of
this switch thru hole C, and be grounded to
the support of the cylinder rod. The main
terminal of the battery switch must be con-
nected to the other binding post at the back
of the base. Both machines must be con-
nected the same way.

Now suppose we examine these circuits.
First turn the battery switch to the contact
at the left—the position used when “send-
ing.” The current now comes from the

| binding post to the switch, thru the right

contact to the upright and thru the rod to
the cylinder, thence thru the needle down
one of the flexible wires to the other bind-
ing post. When the switch is thrown to

| the right or “receiving” pasition, the cur-

rent passes to the carriage magnets,
Excepting for the gear connections, the
machines themselves are now completed,
but as no picture can he transmiited unless
the cyvlinders run in sywchroniem, I shall
presently explain three wayvs to synchronize
them before showing how to prepare and
transmit a picture.
(Part II zwill appear in the October issue)
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Popular Astronoms| | Why Not Earn$35.00 to 100 A Week

By Isabel M. Lewis
(Continued from page 400.)

i;is weight would be zero. Continuing from As A MeChanical Draftsman?

the center to the surface thru the same
shaft the weight would increase progres-

“sively until the surface value of 150 Ibs. “Get into the profession of big pay and Rapid Advancement with the help of
was restored. the school that has started hundreds on the Road to Success. I am ready to

| _WEIGHT ABOVE SURFACE OF EARTH. help you.” Roy C.

If, on the other hand, it were possible - , Claflin, President, Co-
for a man to ascend above the earth’s at- lumbia School 1 of
mosphere he would still be subject to the Drafting.
attraction of the earth (see diagram IV),
but the force would decrease inversely as
the square of his distance from the earth’s
center, so at a distance of two radii, or
8,000 miles from the earth’s center, a man
weighing 150 Ibs. at the surface would
weigh only one-fourth as much as at the
surface of the earth, or 3714 lbs. At a dis-
tance of six radii, or 24,000 miles, from the
earth’s center, he would weigh 4% Ibs., and
at a distance of about 1274 radii, or 50,000
miles, his weight would be only one pound.

Home In Spare

If the distance should be increased to four Time

times this amount, or 200,000 miles, his

weight would be decreased to one-sixteenth You don’t have to stop

of his weight (at 50,000 miles)—or one work or leave home in or-

ounce. - der to become a trained Draftsi
man. Through our practica

ASTRONOMIA:I\?SLWQE%%éTIONS AND home study Training we will

teach you Right in Your Own
Home so that you will soon be
able to quali{)y for \e;vgooqnposx-t. .
tion at Bi ay. e will continue to .

inatruct anc help you until we know We Will Help You Secure a
you have the knowledge necessary to Position

succeed.

Question 1. What is the sidereal system
and sidereal time?

Answer 1. (a) The terms sidereal sys-
tem, stellar system, and sidereal universe,
are all synonymous and refer to the organ-
ized system of the stars in which our solar
system is ahsinhgle 11(111it. The is}tars do not sillcontiET our ceurs
move in a haphazard manner but are gov- 5 a9 o as soon as y m ur course.
erned by sonll)e definite law and purgose No Previous Trammg We have alreqdy placed hundrecjg of

Neces.,g.,a‘l.y our graduates in good paying positions
—_— _—r and are con.stantly in touch with vacan-
| Right now—TODAY—there are open- cies for which Draftsmen are Urgently
ings for thousands of Draftsmen in Needed. Government Departments
e Fego | e e Depali)tmerlts, indus- anﬁi. Private Cor}cerns are %ontgnuai)lly
5 Ll ial concerns, and the big engineerin calling upon us tor our .graduates De-
i “r Zela (dovbie) | :)‘gc?cles. 1(')rle ciepartment flonegrecentlg cause they know that our instruction
called for 1,800 draftsmen. With this produces draftsmen of the caliber
tremendous demand has come a big they need.
Belo ;'jr’;."?.";'?ﬁﬂs."

I increase in salaries.
o DETY I OF Foubles Thousands of Men Wanted

i — Draftsmen Are Getting $35 Right
to $100 a Week D e

! e Befaimayaie)

and organized into some great system. To . X Drawing As soon as you en-
this system belongs the Milky Way as well with big chances for even better pay Outfit roll you will be sent
as practically all the stars, both visual and as the demand grows. By enrolling FREE our special drawing
telescopic, the great irregular gaseous neb- NOW for our practical Home Study outfit FREE so that
ulae, the globular star clusters and loosely Course in Drafting you can quickly you will be sure to
formed moving star clusters, such as the qualify for a position as Draftsman  have it to work with while taking the
Hyades and Pleiades groups. It is not and by properly applying the principles  course. This set will be yours to keep.
yet known whether the spiral nebulae are we teach. You are not asked to return it after
subordinate units in the sidereal system to completing the course.

ngclﬁ ourhsun and his satlellites belong, or You Have a Chance to Be-

whether they are external systems or ex- 0 .
ternal universes independent of our own come a Chief Draftsman Illustrated Book of Partic-
sidereal system and units along with it in and get to the very top in this fasci- ulars Sent Free

some vaster system.
Answer 1. (b) Sidereal time is “star”
time as distinguished from solar time or

nating profession. Our course will ... .

" B il in the coupon below—send it to us and
give you just the k."OWICdge you need  we will send you FREE a copy of our illus-
to make good as chief draftsman when  trated beok telling all about our practical

“sun’”’ time. A sideyeal day is the interval your chance comes. Home Study Course and how l%ou may secure
between two successive passages of the me- g;“tom{;lfl}lcclggn qi;lgl;cefof;n ongSYOfT'i}l;:lsB?g
ridian across the same star. The sidereal b 5
time of any place on the earth is zero when Peace Calls For More SRS IR (et
the meridian of that place crosses the ver- Draftsmen @ = Mail This Coupon To-day - -
nal equinox (point of intersection of the - .
celestial equator and the ecliptic), which is With the problems of reconstruction Columbia School of Drafting
chosen instead of a star as the point of ref- facing the nation the demand for Dept. 1053, 14th and T Sts., N. W,
erence for sidereal time. A “solar” day is draftsmen is even Greater Than Dur- Washington, D. C.
the interval between two successive pas- ing the War. All big engineering, con- Withont ohligation o me, plesse send e
sages of the same meridian across the center Strucu%n and minUfa%tunng gro%e.(:ts your illustrated book telliné how I can secure
oo before the workmen: can cont | e SRS B TR yoioures 1ihe
T room betore the workmen can com- ] ) NG ¢ IT. and your help
: mence. You can help in the work of in securing a position as Draftsman.
Alohe idoudie) reconstruction and secure a Big Salary NAIE e e e oo
with excellent opportunities for ad- @ = TTTTTTTITTTTtorTrrrTemrrereenenes
vancement. Prepare now and be ready AQATESS  wvrtveteeeneenererenennenneenenns

when the demand reaches its height.

~ [T 56600600000 008880 000000 State .........
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SEND FOR FREE CATALOG

There are over 2000 illustrations/of Dia-
monds, Watches, Jewelry, etc. What-
eiver y!:;lr select w;g be sent, all ship~

ng c. €8 prepald.
pv«gm l.g. apndp‘:xamlno the article
rightin your own hands.

f satisfied, pay one-fifth of purchace
price and keep it; balance divided into eight
equal amounts, payable monthly.
LIBERTY BONDS ACCEPTED

Watces

&= Our Catalog illustrates
and describes all stand-
ard worlderenowned
Watches —so0lid gold
and gold filled cases.
SplenSid bargains in 25-
yearguaranteedWatches
on credit terms as low as

$2.50 a Month
Special Bargains:

Diamond La Val-

b - $10up
Loftis7-Diamond Solitaire
Cluate}‘:sc:rlf3 }33375 up

Diamond Rings 3

Hesutiful Geonine Dia- DMonthlsanBh- B #EIJ
mand Hings, any style D --‘roosccr:swgzlgp
H-K salid gald mounting, D 12‘;“ 10 P
worderl o] valoesat $2 b S 2 & Links SUD
550, 575, $100 and op. et Watch 2008
EASY CHEDIT TERME | Wrist Watches - - 20 up

Watches, Gold Filled 15 up
WE HAVE BEEN IN BUSINESS OVER 60 YEARS

o F TI The Nagignal Credit Jewelers

Dept. D2 icaGo L Ste 8t
BROS & C0. 553 STORES IN LEADING CITIES

e -Build and Fly _:'*'7'1;;_-.:_,':
— a Model of the =
- NC - 4. A

This new “IDEAL’ Model Aeroplane is a dandy—the
celebrated Naval-Curtiss Seaplane, first to cross the
Atlantio Ocean—a strictly American, ’plane every
American boy will want to build. 4% feet across the
DPlanes and a true, scale-model duplicate of the real
NC-4. Guaranteed to rise from the water and make
a_perfect flight under its own power. Get a set of
“IDEAL’" Accurate Scale Plans, including Building
and  Flying Instructions, d this wonderful
Model Aeroplane right away.

Plans and Instructions for Build-

ng a 4% foot Modei NC.4 <

Other Plans and Instructions at following prices,
all sent postpaid:

DE HAVILLAND BATTLE PLANE..

and bull

350
Curtiss Military Tractor .......... .250
Bleriot Monoplane .... 250

Nieuport Monoplane b

Taube Monoplane ..,

Cecil Peole Racer ........cc..oeve... 25¢
¢IDEAL"” Model Aeroplane Construction Outfits, eon-
taining gll parts and materials needed to build these
Model Aeroplanes, are sold by Leading Toy, Sporting
Goods and Department Stores.

Ask for them at your store,
“IDEAL’’ Model Aeroplane Catalog, 48 pages,

S¢_postpald.

IDEAL AIRPLANE & SUPPLY COMPANY
Established in 1911

159-161 Wooster St., New York City

! A K H

- For-YOU [ Liahts o
With the HB Lighting and Battery Charging Set
you can make your own electric lights for as low
ag 2¢ per KW, and make & profit from ¢
$100 to $150 per month on battery charg-
ing. Anyone can easily operate without
experience. Sturdy, dependable, eco-
nomical to operate from line-shaft or
your engine

Small Payments Put This Money-Maker
Your Shop
Balance on easy terms.

Profits pay for
Absolute Money-Back Guarantee.
Ask our Service Department shout
proper size for your needs. Pin

this ad to your letterhead and

v;rite TODAY for informa-

tion,

HOBART BROTHERS COMPANY
Box 92E Troy, Ohlo
Successful Manufacturers

i 1893

outfit,

Since

Learn of the great ties
| E,ooo,ooo,ooo industry. Thousands of menn
bymsil—free book telln how Writeat

Nat. Aero Inst., Dept. 7442, 916 S. Mich. Av., hl‘:.
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of the sun. As the sun appears to move
eastward among the stars about one degree
a day the solar day is longer than the side-
real day by about four minutes, the time
that is required for the meridian of the
place to turn thru an angle of one degree
and “overtake” the sun. Since the sidereal
day is four minutes shorter than the solar
day the stars appear to rise four minutes
earlier and to come to the meridian four
minutes earlier each successive evening.

Question 2. Please name and locate a
few double and multiple stars.

for frcedvie)

L
e o
Aaiores doudle

Answer 2. An interesting multiple star
is Epsilon Lyrae, now visible in the con-
stellation Lyra about 2° N. E. of Vega (on
the meridian 9 p. m. Aug. 30). The two
wider components are 207 seconds of arc
apart and can be distinguished as separate
objects by persons with exceptionally fine
eyesight. FEach of these components is it-
self a double star and can be separated with
a three-inch telescope. Beta Lyrae, about
6° S, E. of Vega, is not only an’ interesting
multiple star but also a remarkable vari-
able with a period of nearly thirteen days
and a range of one magnitude.

There are several interesting doubles in
addition in this constellation, which is a fine
field for a three-inch telescope.

Beta Cygni, about fifteen degrees to the
southeast at bottom of Northern Cross is a
most beautiful double.

In the constellation Delphinus, known as
Job’s Coffin, are two fine doubles, Gamma
and Alpha. This constellation is a small
diamond-shaped group of stars about 30°
to the southeast of Lyra.

In the constellation Scorpio (in southern
skies in August west of meridian in the
early evening) are three interesting dou-
bles, Sigma, Beta and Nu. Sigma is the
star just north of Antares, the brilliant red
star in this constellation. Antares also has
a greenish companion, but it takes a four-
inch telescope to separate it. Nu and Beta
are about ten degrees northwest of Antares.

| 200,000 Horse- |
\power in One Hour
| (Contz'nuifrw)a_ge_ttw) - ’

will go out of its way or take a round-
about course. However, it notifies the sys-
tem operator; subsequently these warnings
either distoutinue, or the rapidity of the
signals increases as the storm approaches
or dies out. With this storm, however, it
was different; it approached with hurricane
velocity, and when about one-half to one
hour away the bell strikes every minute.
This now became a positive signal that
the storm was about to break, and that
within a very short time. The fires in the
boiler room, which have been banked up
to the present time, are now let loose and
coaled up. Within a short time “steam is
up” in the boilers. The system operator
now, by means of telephone or other forms

of annunciators, directs the starting of the |

gigantic reserve generators, so that every-
thing will be in readiness should the storm
break. Now the auxiliaries are started.
The system operator is warned by the bell
ringing continuously, and the device, which
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: Adventures of the

L AdoWhed\ Coaster Club
//The Circus Parade

Jim, the Club Captain, is a great one for
new ideas, When the circus hit town last
week, he said the cAuto-Wheel Coaster
Club " ought to march in that parade.”

So we all took our ¢ Auto- Wheels down to
the show-lot, and when the march gtarted
we joined in, We hitched on to the biggest
elephant in the show and followed along.

We didn't have to decorate those cAuto -
Wheels. They're good-looking to begin with.
And they ran along just as smooth as autos.
You should have heard the crowd cheer
when we passed. Biggest
Hit in the Whole Parade,”
the folks said. Aand after
it was over five fellows
came up and wanted to
know where they could get
cAuto- Wheels. Jim sent
them to the local dealer,
and they are going to join
the Club. Jim has sent to
The Buffalo Sled Co., for
FREE Club Caps for them,
like ours.

BOYS:— DO YOU WANT
WAGONS LIKE THESE P
The Auto-Wheel Coaster is a
wonder—emooth-running, strong,
speedy, The Auto-Wheel Con-
yertible Roadster is two wagons
in one—can be changed from a
Coaster to Roadster 1n & second.
Send us three dealers” names,
telling_which one handles the
Auto-Wheel. We'll send you
Free Felt Pennant and Booklet.

The Buffalo Sled Co.,
163 Schenck Street,
N. TONAWANDA, N. Y.
¢(In Canada: Pr , Ont. )

AS A COASTER

NORMA TAL-
MADGE says:

“It is one of
my favorite
magazines. [
enjoy reading.
it every

month.”’
$i€ ST to
get ac-

quainted”
send a dollar
and receive
the next four
numbers of

The PHOTO-PLAY WORLD

Contributions by leading authors
Beautifully illustrated, handsomely printed
By the year $3.50—35 cents a copy

Trial Offer: 4 numbers for 31

(Foreign postage 50 cents extra)
THE DOWNS PUB. CO0., Bulletin Bldg., Phila., Pa.

ST

Noiseless Target Practice

Fit your .22 with a Maxim Silencer and get
no end of fun this su umer practicing in your
buck yard and on your vacation.

JAXIN SyLENCER

It eliminates recoil and all noise of F REE
the report, and steadies your aim. K
Direct from Dealer or Factory $5.00. |
Write for Free Book of Stories. (™~

MAXIM SILENCER CO.
89 Homestead Ave, Hartford, Conn.

You benefit by mentioning the “Electrical Experimenter” when writing to advertisers.
'y
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has finished its overtime work, is now
short-circuited. There is no further need
of warning. The city becomes enveloped
in darkness equal to that of night. Sud-
denly the storm breaks and together with
a downpour of rain comes the click of so
many light sockets and the pull of so many
chains, and we think no more of it. The
“juice” is there and we have light.

We never realize how those fellows up
at Waterside station have to work in order
to supply this demand. There is the crash-
i:g of many huge switches, as extra feeders
are put into operation, and finally as a last
resort powerful storage batterics are
thrown into the circuit so as to supply the
city with its increasing demand for elec-
tricity—and this has been done with no in-
convenience and without bravado. Thanks
to the Edison service; New Yorkers were
able to work at their offices as late as de-
sired, while the house and theater lights
blazed forth by the hundred thousand.

 Electric éoaker;:
A Snap!

By Grace T. Hadley

(Continued from page 412)

oven switches on High for fifteen minutes
in advance. Bake paste fifteen or twenty
minutes on High heat.

Quick Coffee Cake.—~Turn oven switches
to High before preparing cake. Sift to-
gether twice one pint of flour with one-
third cup of sugar, three heaping teaspoons
of baking powder, one-half teaspoon each
of salt and cinnamon. Mix to a soft dough
with one cup of milk stirred into a well-
beaten egg. Add four tablespoons of melt-
ed butter and spread in a buttered shallow
pan. Sprinkle over with granulated sugar
mixed with cinnamon. Bake on lower
grate from twenty to twenty-five minutes,
turning switches to Medium for last ten
minutes of baking.

Date Muffins.—Cream three tablespoons
of butter with three of sugar and add two
well-beaten yolks of eggs, then three-
fourths of a cup of milk and two cups of
pastry flour sifted with three scant tea-
spoons of baking powder. Beat well and
add the stiffly beaten whites of the eggs
and a cup of dates cut into small pieces.
Turn oven switches to High twenty min-
utes in advance and muffins should bake in
from twelve to fifteen minutes with switches
left on High.

Advantages of Electric Ranges.

The modern electric range is really a
triumph in beauty of design and workman-
ship. Clear white enamel walls and oven
door panel, bright nickel trimmings make
this type of range a source of pride and
joy to the particular housewife. There is
so much labor saved. There are no black
bottomed pans and pots to be washed, hence
there is a great saving in the matter of
cleaning up after the cookery process.
The easy control and perfect regulation
of the heat establ'shes dependable tempera-
ture conditions. Best of all is the satisfac-
tion of doing good cookery in the most
modern way.

“I would not be without my electric range
for anything,” is the verdict of Mrs. Mod-
ern Housewife.

A Dinner Prepared in Automatic Electric Range.

Chicken, 3 Ib.; pudding, 1 quart; baked
potatoes, six. Place in upper oven; current
on5 thirty-five minutes. Wattage should be
875.

ELECTRICAL EXPERIMENTER
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"Heads Win!”

Traffic jammed at the rush hour! Crowds thronging station

platforms!

of Jim Go

A mile of stalled trains! . |
close and all because down in the power house something had gone
wrong and nobody knew what—until Jim came to the rescue. l

Each night thousands are seeing unfolded on the screen the thrilling story ||
gfrey, who, in the hours after supper, with the help of the Inter- l'!

The swing-bridge would not '

national Correspondence Schools, had put a trained head on his shoulders ,u
—a head that knew what to do in an emergency. f

There are thousands of Jims in real life.
tories, in mines and on railroads.

You will find them in offices, shops, stores, firc-

there are men who have gained in spare moments, with I. C. S. help, special training in the

work of their cholce.

There are men like Jesse G. Vincent, who
rose from a toolmaker's apprentice to inven -
or of the Liberty Motor; men like Joseph G,
Tynan, the laborer who became the world’s
greatest ship builder; men like Robert E.

say, the clerk who became editor of Ad-
vertising and Selling. There are carpenters’
helpers who became architects, bookkeepers
who became general managers, men and boys
who rose from nothing at all to responsible
positions at splendid salaries.

It's simply a question of trainlng. Your hands
can't earn the money you need, but your head can
it you'll give it the chance. ‘*Heads win’’ every Lime!

More than two mtllion men and women in the last
28 years have letthe I.C. S. helptnem winbetter jobs,
make more money, enjoy happler homes. Over one
hundred thousand right now are turning their spare
moments to profit. Hundreds are starting every day.

Can you still go on, putting In your days at the
same grind, getting the same pay envelope with the
same insufficient sum, keeping u%the constant fight
agalnst a soaring cost of Uving, when a little griton
your part could be the means of ¢hanging your
whole lle ?

It is easlly possible for you to have the position
you want in the work you like best, to have a salary
that will give you and your family the kind of a
home, the comioris, the Uttie luxuries, the enjoy-
ments that you would like them to have. No matter
what your age, your occupation, your education or
your means—you can do itt

All we askis the chance to prove it. That's fair,
fsn'tit? Then mark and mail this coupon. There's
no obligation, and not a penny of cost. Butit may
be the most 'lmport.'mt #tep you ever took in your
lite. Take it now/

For in every city and town and in every line of industry v'
Il

— e = TRAR QUT HERE— o — e il

INTERNATIONAL CORRESPONDENCE SCHOOLS
aohx 6198, SCRANhTON. PA,
in, without obligati

o U - i oot before wEa Tl o
ELEOTRICAT, ENGINFENL
Elsetrie Lighting and itys.
Electric Wirlng
Telegraph Engineer
Telephone Work
MEONANIOAL ENGINEER

SALESMANSHIP
ADVERTISING
Window Trimmer
Show Card Writer
Sign Painter
Railroad Trafnmen

Meockanical Draftsman ILLUSTRATING
Maotilne Bhop Praetice Cartooning
('l}'oogn-?ur o - gOOKKEEPER

8 Engine Operating tenegraphor and a8
CIVIL. ENGINEER Cert. Tub. Accanmmnt

b. Accou
TRATFIC MANAGER
Raliway Accountant
Commercial Law
GOOD ENGLISI
‘Teacher
Common Behool Subjests

Surveying and Mapping
MINE FORFMAN or ENG'R
BTATIONARY ENGINEEIL
Marine Engineer

Ship Drsftsman
ARCHITECT
Contraetor and linlider
Arehlteetnral Draftaman
Concrete Builder

Rallway Mai) Clerk
Structural Engineer AUTOMORILE OrERATING
PLUMBING AND IEATING | [ into Repairing

Sheet Metal Worker Navigston Spsalsh
Textile Dversoer or Bupt. AURICULTURR Freneh

ONEMIST Poultry Ralslog itallam
Name.
" Present
o]
Btreet
and No
City. Stata
Canadiana may send this coupon to
Indernatt } Corr d Sohkools, Muntreal, Canade

You benefit by mentioning the “Electrical Experimenter” when

“THERE'S MONEY INIT "

o~ -EARN TELEGRAPH

— __—_MORSE ANDWIRELESS- -

— e . . — . C— P - —— — A = — S —— p—

TEACH YOURSELF

. writing to advertisers,

bl ) =y

in half the usual time, at trifling cost, with the
wonderful Automatic Transmitter. THE OMNIGRAPH,
Sends unlimited Morse or Continental meesages, at
any speed, just as an expert operator would.

Adopted by U. S, Gov't. Catalogue fres.

OMNIGRAPH MFG. CO.
39L Cortlandt St. New York

4 styles,




training again open to
civilians. Over 3000

E L E c TR I cA men trained for elec-

trical imdusiries in experience of more than a quarter

8 impotury. For men of ambition and limited time.
Condensed course in Klertrical

enables

grad-

uates to

BCUre gy

| psilions and promotions. Theoretlcal and
Prncti:xl | H

leviricity, hiathematics, Steam and Gas En-
snical [rawirg. Students construct dynamos,

install  wiring ani
IN ONEYEAR

test electrical ma-
chinery. Course with
diploma, comple
Thomuzhly equipped fireproof dormi-
tories, dining hall, laboratories, shops.
Write for catalog. 27th year opens
October 1, 1919,

BLISS ELECTRICAL SCHOOL
260 TAKOMA AVENUE. WASHINGTON, D. C.

Says the Master Mechanic. The Greb
Automatic Grip Pulfer is a One-Msan
Puller—Quick-acting, strong and sim-
ple in the extreme. May be locked in
any desired Dosition. A combination
of two or three arms, Heav, Duty
Size capacity 1” to 18”"—Jun! 81z8
capacity 1” to 7”. Two sets or jaws
furnished with each size.

If your

Ten Days’ Trial 1f, 3our
Jobber does not have them we will send you
one. Try it ten days. 1f not_ satisfactory,

d
foourn. b ":ksen{i‘ we wﬂl refund your money,

THE GREB C0., 230 sglale Slreel BOSTON
Learn Autos and Tractors

Wonderful opportunities constant-
ly offered trained men; we train
you thoroughly to start your own
buginess or make good money as
.~ motor expert, driver, shop fore-
man, ete.

5000 Graduates making
. good. Catalog Free.
Cleveland Automobile School,1807E 24thSt., Cleveland, 0.

Frice
i
up

- On market5years Over

. jgg\ 10t0000 gseP EVfrv

set guarantee opular

ouSEAlmc e ser;lcg Do re-

No 01‘9 cy inders. -

NWO(\DS g makes good

,|5-|-°"|;|Na '(.ung when others fail, Made

: fferent. Give results

no other ring can. erte for booklet. Order from

nearest Jobber, or write

NO-LEAK-O PISTON RING CO., Baltimore, Md.

Beware of Imita}.ﬂlonq See that 1};0 -LEAK-O is on

ERY PACK A
“%';ﬂﬁ;ﬁ
Simple,

Built for the Owner $108500
Sturdy construction.
Low cost of up-keep

and operation. Can-
tllever apringsin rear. 27 H, P,
Comfortable E-Z riding 108}' \wheel base
Dealers Wanted T (e onted suront, “TScamn,
nwa:::g?:mdvert smgm deaiers' territory. Wonderful opportunities.
THE SENECA MOTORCAR CO 49 Seneca Factory, FOSTORIA, OHlO

=z Usedand rebuilt motoreycles, single and twins,
w250 mo’.muie:;i bic 'cif':-fs?oo ':.d

lemas, 8 guaran!

D good worl kinzoninr. New bi-

cycle- l’?nd motoreyeles at Fac-

FREE' sonur@

Thelse nhgml)grnpl]:l needlles Semi - Permaneal Silvered
replace steel needles, play
0 to 100 times and are NEEDLES
used on ALL MAKES of gteel needle records.
Economical, convenlent, improve tone, and
preserve records. 30¢ per card of 5. 40c in
Canada. Write today for FREE sample.

ﬁnnm’a Phonngraph Sales Company, Ins,
BORGE E. BRIGHTSON, President
279 Broadway, Dept. G, New York Toronto: Ryrie Bldg.

BUILD A $100
PHONOGRAPH

Assemble your own Ph

Do it yourself easl ly
Have the finest machine.
Astounding saving. We
glve you the phonograph
secrets. Complete instrue-
tions 10 cents.

ELECTRO MECHANICAL PARTS CO.
160 N. Wells St. CHICAGO

Want to Make Money? 53¢ for our, bie
Sale By Mail,

You’ll save many dollars on your summer
purchases of Cameras, Jewelry, Auto Supplies and Travel-

ing Goods. psyID STERN COMPANY
1027K Madison St., CHICAGO, U. S. A,

TAMPS

50 diff. Belgium (large bi-color), China, Jamalica,
T'ortugal, Venezuela, ete., 10c¢c; 100 diff., nice
hacket 20c; 1,000  well mixed, 40c; 100 var.

S., 50c: 1,000 hinges, t0c; Agts. wanted. 50%.
3 buy stamps. L. B. Dover, Overland, Mo.

Li 8t free.
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Carrots, spinach, turnips, in three-cluster
utensil. Current on fifteen minutes. Watt-
age 213.

Food cooks in both ovens one and a half
hours.

Make coffee in electric percolator,- four
cups; 167 watts.

Princess Pudding.—Two-third cup but-
ter, one cup sugar, one large cup flour,
three eggs, one-half teaspoon baking pow-
der, small glass cider. Rub to smooth
cream butter and sugar, add eggs one at a
time, beating few minutes after each addi-
tion; add flour sifted with baking powder
and cider; put into mold well buttered, set
in sauce pan in some boiling water; steam
thus one and a half hours; turn out on
dish carefully; serve with lemon sauce.

Tapioca and Cocoanut Pudding—One
cup tapioca soaked overnight, one quart
milk, yolks four eggs, whites of two, one
cup sugar, two tablespoons grated cocoa-
nut ; bake one-half hour. Make frosting of
whites of two eggs, three tablespoons sugar,
two tablespoons grated cocoanut; spread
over pudding when baked. Set in oven
until light brown.

DINNER
Asparagus Soup
Pseudo Roast Chicken
Carrots Espagnole
Baked Tomatoes or Potatoes

Salad
Whipt Cream
Demitasse

Pseudo Roast Chicken.—To avoid cold
storage chicken and yet have it tender, try
the “pseudo roast.” Take the cleaned fowl,
place it in kettle of water already heated to
boiling. Simmer gently in boiler oven, cur-
rent low, until chicken meat becomes ten-
der; twenty minutes before mealtime baste
chicken with butter and place in oven, cur-
rent on High until golden brown.

Carrots Espagnole.—Boil and mash thru
a colander two or three bunches of carrots;
beat into them melted butter, pepper, salt
and cayenne or paprika; add two eggs well
beaten and grated cheese to taste; bake in
mold and serve turned out on a hot dish;
garnish with parsley. It should be as light
as a souffle. Cook carrots in boiler oven.
Bake tarts, tomatoes or potatoes, chicken
and carrots espagnole in large oven.

Electric luncheon to Northwestern Elec-
tric Equipment Co. by Edison Electric Ap-
pliance Co., Hotpoint Division, January 10,
1919. Menu for forty-five guests:

Celery Olives
Chicken Soup Wafers
Roast Beef, Meat Sauce
Potatoes and Peas in Cream
Sweet Corn in Ramekins
Raisin Bread Sweet Rolls
Head Lettuce Salad
Plum Pudding, Hard Sauce
Coffee Cheese Straws
Van Dyke Cigars

Prepared on electric range by Miss Bell,
of the Minn. Gen. Elec. Co

Fruit Tarts

10 cans soup. .......... 469 watts
18 Ibs. roast beef...... 2,325
1% pks. potatoes...... 1,188 “
2 cans peas, 5 cans corn . 300 *
6 loaves bread......... 1,000 «
5 doz. rolls........... 700
50 portions pudding.... 1,275 *
70 cups coffee......... 525 ¢

At 4 cents per kilowatt-hour, this gener-
ous repast was prepared entirely at a cost
of 31 cents per person. The operation was
in charge of Miss Bell, of the Minn. Gen.
Elec. Co., with one assistant, and not only
were they on the job only ninety minutes,
but the task found them just as sweet and
clean as tho they had never seen a kitchen.

Total wattage was 7,782, or 172.9 per
person. How was it done? By utilization
of one great essential in successful range
operation—stored oven heat. Of four sur-
face burners only three were used to a
current consumption of 2,682 watts.
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Get Back Your Grip
on Health

Far Red Blond. Strength
" and Endurance

REFINED PHONE SERVICE

High Power Scientific Receiver
ull’Dloce ls tune to the ear.

can't confuse nor fatigue.
Ablorb! shocks, improves the
Heariog and conserves time.
For Busy, Deaf, Nervouu Pri-

vacy and Noises. Gu
to suit, (Check o D =
Export $2.20). No Agents,

Evolution Phone Company
48 Greenwich Ave.. New York City

SECURE A MOTOR-CYCLE AT
LOW COST

by putting a RELIABLE STEFFEY

lh MOTOR on your wheei. Easy to
el attach. Costs less to run than an
expensive motorcycle, Write at once
and secure low factory prices.

STEFFEY MFG. CO.
Deot. E, 5025 Brown St.. Phitadelphia,

SAVE 15 ON AERIAL WIR

Special sale of No. 12 or No. 14 Copper|
re at 3t0he remarkably low price uf

Pa,

5 Add 7c for Dostage charges.

Send 5c¢ for our big illustrated catalogus
showing m{;ls of other bargeins for elec-
trical T

ELECTRICAL SPECIALTY COMPANY
Dept. E—48 So, Front St.. Columbus, 0.
Dept. E—128 So. [Ith St., Phila., Pa.

MARKO

STORAGE BATTERIES

ARE GOOD—TRY ONE

Paul M. Marko & Co., Inc.

1402-1412 Atlantic Ave.
Brooklyn, N

158 Genuine Foreign Stamps—Mexican War
Issues, Venezuela, Salvador and In- 10

. dia Service. Guatemaia, China, etc., only C.
00 all diff., fine, I5¢; 200 all diff,, 25¢,
) \I’g}}é)[)VAL SHEETS 60% to 80%. AGENTS

FANT eB“BLg 722.- e Lists R E! We Buy Stamps.
TLJACCOUNTANCY
c P A The Highest Paid Profession taught tho!
International Accountants So
FREE BOOK Dent. 39.!‘."‘2:26 S, Mich. Ave. D'fcll

g ST, Loﬂls MO. USSMAN S"AMF CO. Dept. 67
in a few months of home stud new
Learn Watchwork, Jewelrywork and

< A fine trade commanding a good sal-
Engrav“'g ary, and your services are always
in demand. Address HOROLOGICAL Department,

Bradley Institute, Peoria, IlL.,

&=TYPEWRITERS

MAKES. SAVE $258 TO $50 on
rebniltatthe factory by the well- known YounBPr cess
Sold for low cash—inatallment or ren Rental applies
for full detnlll wd{n-rlnf:e
2, Chicego

for our latest catalog

on purchase price, Write
Free trial.  YOUNB Tv'-:wnn'u co., Dept. 8

You benefit by mentioning the “Electrical Experimenter”

when writing to advertisers.
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$200,000 RADIUM INSTITUTE TO
TREAT CANCER.

The establishing of a splendid Radium
Institute for Cancer Treatment is being
built at Los Angeles, Calif,, by King C.
Gillette, of safety razor fame. The insti-
tute is being established for the study
and treatment of neoplastic (tumor and
cancer growth) diseases. It will be the
only one of its kind in the West, and will
employ upwards of $150,000 worth of radi-
um. Mr. Gillette is to be president of the
institution, and Dr. Rex Duncan will act
as medical director.

In his announcement recently Dr. Dun-
can, who has just returned from the East,
where he studied the use of radium at
Johns Hopkins, [larvard and Cornell can-
cer research institutes, stated that the Los
Angeles institute will use more radium and
radium therapathic equipment than can be
found in all the other territory west of
the Atlantic Coast. The building “L” will
cover an area 65x38 and 50x36 fect. In
addition to its offices and elaborately-equipt
laboratories, it will have a large number
of beds for patients who find it necessary
to remain at the institute for a time.

“The purpose of this institution,” said
Dr. Duncan, “is to provide unexcelled facil-
ities for radium therapy, and the study
and treatment of neoplastic disease. The
benefits to he derived will be available to
all requiring such treatment, and a fee
consistent with the financial condition of
the patient will be charged. Any profits
earned above those required for the proper
maintenance and equipment of the institu-
tion will be devoted to scientific and re-
search work.”

WORLD’S BIGGEST TURBINE DY-
NAMO—100,000 H. P.

(Continued from page 401)

chine is combined with the flexibility and
reliability of three regular independent
umits.

The- entire control of this turbine, to-
gether with all the others in the power
house, is centered at an electric switchboard
located in a room in the upper part of
the power house. Here, by merely operat-
ing a few dozen small keys, resembling
telegraph keys, the operator starts and
stops the turbines in accordance with the
demands of the transportation system, di-
rects the current into various circuits as
required, makes special connections to meet
emergencies, and in other ways keeps New
York constantly on the move. The re-
sponsibilities connected with this work can
hardly be over-estimated, since a single
error might tie up half of the city’s ele-
vated, subway. and surface lines.

In addition to this human control, a sys-
tem of governors has been devised. for
the large turbine that automatically takes
care of almost every possible contingency.
In consequence, the machine practically
runs itself and one of the things that strikes
a visitor is the fact that workmen are
rarcly seen on the power house floor.

For the technical reader the following
details will be of iuterest. Superheated
steam enters the Jiigh pressure element at
205 1bs. pressure and dividing into two
portions is exhausted into the low pressure
elements at 15 1Ibs. pressure. From the
low pressure elements it goes into the
condensers in which a 29-inch vacuum is
maintained ; 826,000 1bs. of steam are used
per hour for the maximum load, and the
water rate is below 11 pounds of steam
per kilowatt-hour. The generators are each
rated at 20,000 KW continuously and
23500 KW for two hours. Three-phase,
25-cycle current at 11,000 volts is delivered
to the substations. The floor space oc-
cupied by the entire turbine is only 52x50
feet and its height is about 20 feet.

Photos Courtesv Westinghouse Elec. & Mfg. Co.
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LIONEL STRONGFORT

“Dr. Sargent, of Harvard, declared
that Strongfort is unauecstionably the
finest specimen of physlcal develop-
ment ever scen.””

You will gain
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ou Misfit!

AILING under the name of man. You kunow the
truth if no one else does—yvou know what you
lack—what you need. You may hide it from

others in a way, but you can’t hide it from yourself.
Are you a victim of any pernicious habit that you
want to get rid of? Have you a spark of ambition
left to be the man vou once were, to be the man you
ought to be? Are vou an easy victim of every little
ailment that comes along, going around withont snap
or ginger, losing ground when you ought to gain it?
Then wake up and be a man, not a misfit. Deserve
the name of man; be vigorous, virile. It makes no
difference if you are a physical wreck, if you join
hands with me, I'll make you the kind of man that’s
wanted, the kind of man needed, the kind of man
looked for, sought for, bid for all the time, and it
will be done without drugs, or tonics or stimulants.

You will gain in vim, and vigor; your muscular

power will increase in flexibility and strength, your
nervous system fortified to renew its energy, not
bolstered up for the time leing, to fall back below
the level it was, as it does when you resort to drugs
or medicine.

You married men come across to yourself—get
the pep and ginger and tingle of life into you. You
are not living for yourself alone; you mneed dash,
spirit, the enterprise you used to have. Regain and
maintain your vigor; I’ll show you how.

You business men-—overworked, did you say?
You are not doing half as much as you ought with
vour experience. Never mind, there is a way to get
back your aggressiveness, to be right in the fight
and enjoy it. You can double your percentage of
real worth as a man, and enjoy life as you ought to
be able to do.

_ You young man—think of your future—how about
it—are you fit for marriage—are you qualified—do
you feel it in your soul—are others sliding by you
doing more—getting more than you are? I know
what 1s dragging you down, what is keeping you down, and it
is time, high time, that you Stop. No one can abuse nature
and succeed; others tried it and failed miserably. Do you want
to be a failure, or even worse than a failure? Then come to
me; I have helped thousands; physically, mentally, morally. I
will help you; I will make you the kind of young man that is a
credit to any community— will make you so that your progress
in any undertaking will be easier. Just be frank and above
board—tell me your troubles. I will guide, direct and point
the way; the natural way for you to achieve what I have said—
Nature's way. You can stop the drain on your system, you
can_be free from bad habit, gain muscular tissue, be strong,
virile, erect in carriage, courageous and likeable to all you meet.
Let me he your guide. your teacher. I have pupils all over the
world, learning a system of Health, Strength, moral courage
building, kuown as

Strongfortism

Under my methodical system and the plan of practicing Strongfortism, you men
can build your body up in symmetrical proportions as nature intended you to be.
greater confidence in yourself, and compel others to have more
confidence in you—it, best of all, brings you success—that you can call success,

capped with the glow of health and the
supreme joy of living. You can keep your
youth with you. no matter what mistakes you have
made, or what your present physical condition is, or
what ailment or disorder you hiave—youthful errors,
vital losses,
stipation, rheumatism, no matter what your present
physical condition is.
interests you. mail
personal information. i
thing and it will surely help you to broader, bigger,
better things and a great deal more happiness.

To know what Strongfortism can do for you,
send for a copy of my book, “PROMOTION AND
CONSERVATION OF HEALTH,
AND MENTAL ENERGY.”
enclose three 2¢ stamps to cover mailing ex-
penses to get a copy.

LIONEL STRONGFORT

Physical and Health Specialist
1033 Strongfort Institute NEWARK, N. J.

You benefit by mentioning the “Electrical Experimenter’ when writing

to advertisers.

FREE CONSULTATION COUFON
devitalizing habits, poor memory, con- Mr. Lionel! Strongfort, Newark, N. J.—Pleage send
me _vour book, **PROMOTION AND CONSER-
See that coupon, check what VATION OF HEALTH., STRENGTH AND MEN-
and 1 will send you helpful t];AreLe ENE‘:GY&;' for II)DS}t‘aBe of Vlghach(}g) egc?r‘ﬂ
» . ¥ -cent stamps. ave marke efore
It will not cost you any the subject in which I am interested. (10333
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.. Neuritls ..indigestion ..Lung Troubles
SEND AT ONCE. ..Neuralgla ..Nervousness ..lIncreased Helght
..Flat Chest . .Poor Memory ..Stoop Shoulders
.. Deformity ..Rheumatism ..Muscular
(describe) .. Vital Losses Development
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Lightning Racer Experi-
me%nal Model. This 19
toy. It is a prac-
scientific flying
model, guaranteed to fly
hundreds of feet; rdesigned and built from the gll‘liigt
selected materials, by Model Exp'ertn. This mnco ]
and our famous ‘“‘Montauk Flyer” are the only
f;‘“ Model Aeroplanes guaranteed to fly
g for less than $5.00. Th': model.
monoplanes detached, ready and guaranteed to fly,
ss.1§’ prepaid. Send stamps for circulsr describing
this wonderful model.
Biueprints of the following el[sI l-s2 actual size 50 cents post-

pal n 3

Blerlot Racer, files 600 ft. Manhattan Racer, flles 2000

ft. ® Montauk Fiyer, flies 500 ft. 3 ft. Curtiss or De

LG Fiying oat: guaractnd s, tite fom. the water and
iC Flying Boat guaranteed to rise from the

tly 500 rt.z'l‘vgo sgeeu blueprint $1.00 postpaid U. 8.

HEC AEROPLANE CO., 300 E. 48th St., N. Y. C.

Send Only 12c¢

(Stamps Coln)

And I will send you a copy of my valuable
booklet.

“Hints to Music Loving
Owners of Talking Machines’’

Tells you how to take care of your machine and
records, preserve the life of both, and gives many
pointers to improve the tone of your Instrument and
increase your enjoyment of it, Instructs on tbe care
of the motor, cleaning, speed adjusment, care of the
needles—in fact every thing you should know, Send
120 today and the booklet will come by return mail.

J. H. ELLIS, Box 882, Milwaukee, Wis.

Patentee & Manufacturer, Ellis Har i Reproducer

_ . BEARING

LECTRIC MOTORS

SAVE ON POWER BILLS—GET BETTER POWER.
HB Ball-Bearing Motors supply better power than
gas engine or steam engine, and cost less to operate.
Amply designed for hard service, trouble proof, ab-
solutely reliable. ldeal for faciory, garage or machine

shop. Best service at lowest cost.
$20 Brings You Any HB Motor. Balance on Easy
Terms. Sizes | to I5 h.p. Choose
! to‘ Suit Your t!lel:dls-
In nain, r A tion,
ourv:cr‘:ricz fizénn?n.ent. ?}et 'rﬂ'ﬂ-
advice—F RE E. Simply state what
machinery willbe run and type of cur-
rent available. Let ua plan ¥ourpowar
system for best results at least cost
Fin this ad to ynur letterhead and mail
‘TODAY for full information. Ask also
:obout !ticB Battery Chargers, Genera-
T8, etc.
HOBARY BROTHERS COMPANY
Box 93E Troy, Ohlo
Suocesafil Manufaoturers Since 1398

RY-TO-RIDER

“SAVES YOU MONEY
=" Buy direct and save $10 t0$20 ona
bieycle. RANGER BICYCLES now
- lcome in 44 styles, colors and sizes,
Greatly improved; prices reduced,
Other reliable modelt $16.75 up. Wi
DELIVER FREE to you on ap
and 30 days trial and riding test.
Oeul';ﬂ:'l‘ Fnlil l:gah]losmshom
ev ng new in bicycles sune
dries, Write forit.
TIRES, lamps, wheels, parts and
supplies at half usual prices.
Do not buy a bicycle, tires, op
nndries unmtil you get our wondere
i new offers,Jow prices and liberal

L rmn, A postal brin hi
&iectrio . £ pos g8 everything,
o CYCLE COMPANY
#g"'::blk b H Dept. Glo'lqchlc.‘o

Boys, Build This Car. This nifty
little "car driven by gmllne motor,
can be built by any boy. Parts are

furnished 'by us and are very
cheap. nd 26c for building
&l‘ms and price list of partashow.

bow to build this lad’s car,

35 Miles

per hour

SYPHER MFG. CO.
158 Warren Street
TOLEDO, OHI0.

ALL THE PARTS & PLANS
50 CENTS PREPAID.
Don’t Send Stamps

Made in a JIFFY, flies around your yard,
Maidenvery NIF1Y,a toy you wontdiscard.”

NIFTY NOVELTY & TOY CO., Newark, N. J.

Under-Water Sur- |
veying by Reflected
Sound Waves
By H. Winfield Secor
(Continued from page 405)

to the greater sound conducting properties
here presented, the velocity of sound wave
propagation thru water being about 4,700
feet per second, or somewhat over four
times the velocity of sound traveling thru
air. Otherwise the sound waves in water
behave much the same as they do in air,
giving all the echo, reflection and diffrac-
tion effects and other well-known phe-
nomena with which we are all familiar.

AUDIBLE AND INAUDIBLE SOUND WAVES.

Mr. Ries has spent a great deal of time
on research in the physics of sound wave
propagation and reception, and one of his
startling statements was the fact that in
time of war or for certain other reasons
(where multiplex or selective communica-
tion might be required in a constricted body
of water), it then becomes possible to apply
his sound surveying and detecting system
by means of inaudible sound waves, ie.
sound waves pitched either above or below
the normal register of the human ear. The
human ear normally does not detect the
presence of sound waves at below eight
vibrations per second nor higher than six-
teen to seventeen thousand per second, al-
tho among radio operators it is common to
“hear” at a higher limit of audibility—30,000
vibrations per second. The buzz of the
beetle’s wings is in the neighborhood of
16,000 to 17,000 vibrations per second, and
this is about as high a sound as the average
ear will note, unless specially trained. This
particular detail is unusually interesting
to us, for if audible sound waves have to
be relied on to detect an enemy submarine
for instance in war time, then the enemy
might hear the sound waves.

By means of specially sensitive apparatus
well known to engineers and physicists, it
is possible by several distinct means to thus
utilize for the purpose of solving the loca-
tion of a distant object under water, by
sound wave triangulation sounds above the
audibility of the ordinary ear. Mr. Ries
has devised apparatus which will not only
detect such sound waves at two points on
the base of a triangle, but also record
them.

As Mr. Ries pointed out, it is a simple
yet not commonly known fact of everyday
physics that a sound that is inaudible to one
person may be audible to another person,
all depending upon the structure of the
outer ear and the thinness and elasticity of
the diafram in every case. It has been
proven by scientists that there are a per-
fect multitude of sounds surrounding us all
the time of which we have no cognizance,
simply because our ears do not ordinarily
respond to these abnormal frequency
sounds. For example, there are certain in-
sects which make sounds inaudible to ordi-
nary persons, and thus it is believed that
they carry on communication between one
another. Furthermore, simply because we
do not hear a sound, such as produced by
Mr. Ries’s 20,000 to 30,000 cycle survey-
ors, while listening at the receiver con-
nected to a submerged microphone, is not
a reason why our ears would not under
proper conditions pick up and interpret that
sound to the brain. If the form of the
outer ear, i.e., the shell of the ear, were
properly formed with regard to its length
and angle, quite possibly the diaframs of
our ears would respond. Therefore, it be-
comes apparent that to hear a certain sound
is certainly a case of ultra-mechanics, or
building a sufficiently sensitive apparatus to
hear a certain sound or range of sounds.

(Continued on page 457)
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The Electric Safety razor makes shaving a
pleasure, Blade vibrating 7,200 times a minute
cuts the beard smoothly and without slightest
pull or irritation—feels like a gentle massage.
Can be used with or without electric current.

Mesotte Lek-Tro=-Shav svasta

A barber says—‘Have shaved for years and have
never used any shaving device near its equal.’”’

A home user says—*The most pleasing shave I've
ever had in my life, Shaves my face closer than 1
used to shave, but there is no after irritation or il
effects as I wmsually get from another razor.’

No. | Made for use from Light Socket.
No, 2 Made for use from Dry Battery.

Write for illustrated circular describing Lek-Tro-

Shav Safety Razor fully,

VIBRATING ELECTRIC RAZOR CO.
= Dept.122. Omaha, Nebr.

INSTRUCTION ON THE
ELECTRICAL SLIDE RULE

On account of a number of men who
have applied for instruction on the use
and application of the electrical slide
rule, we have selected the best rule
for the purpose and prepared lessons
which enables one to thoroughly
understand how to handle it. We
furnish a high grade rule in a leather
case with the course of instruction.
The charge is small. 1f interested
write us.

BURGESS ELECTRICAL SCHOOL
745 E. 42nd Street, Chicago, Hlinois

Send To-day for the~
“Electrical Worker’s Friend”
ectrical Worker's Frien

drawings with complete instruc-

tiong for rewinding and reconnect-

Or write for full particulars of this valuable hook,
SMITH & SMITH PUBLISHING CO.

An electrical book of 66 motor $ 3 50
ing ‘A.C. motors. Special at
1524 LOWRIE ST., N.S., PITTSBURGH, PA.

Telegraph Pictures

Complete sets of two machines of this
marvelous equipment at ridiculously!
low prices. Instructive,
and useful,
Wilson was telegraphed by these ma-
chines. Will transmit pictures, maps,
drawings and hand writing. Pleture
telegraphing is the coming science.
Write today.

1. LEISHMAN CO, Dept.T Ogden, Utah

® o
ING | Eave TIME. MONEY,
ﬁc rlcla L ABOR and MATERIAL by nsing
our 98 GENUINE BLUEB PRINT
RAWINGS, containing all the
latest diagrams and connections known In_house wir'inf—evnry diagram
and connection up-to-the-minute as used by first class electricians
for wiring Bi , BURGLAR ALARMS, LIGHTS,

AvLARMS and ELECTRIC GAS LIGHTING. ' These drawings are bound in the
form of a flexible book (9 x 12] for convenience in using on the job.
8end for them, and if they don’t make you more eficiant as & wireman
and mave you many times their cost ay a contractor, return them and
money Wil be Tefunded—yon tant stford to be witheat thens Ong

DOLLAR postpaid, Send for clrculars on other sets of drawings

PATEN CIALTY COMPANY
P. 0. Box NoTSS%PE e San Francisco, Cal.

EXPERIMENTS

In—Science, Electricity and Invention
256 Pp., by P, Edelman, $1.50 Ppd.

Here is the big illustrated
how to make and do it book you want. Full of
stunts, home laboratory wonders, models, etec.

Edelman Publishers, 1802 Hague Ave., St. Paul, Minn.

TAMMERER

Send 10 cents for my remarkable
book, ‘“How To Stop Stammering.”’
Kill the fear of stammering.
Re education the key. .

The Hatfield Institute. 108 N, Dearbarn St., Chicago, 1l

ANNUNCIATORS,

You benefit by mentioning the *“Electrical Experimenter” when writing to advertisers.
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Edited by

H. Germsback

In this Department we publish such matter as is of interest to inventors and particularly to

those who are in doubt as to certain Patent Phases, 1
Such inquiries are pu
If the idea is thought to be of importance, we make it a rule not to divulge all details, in

cannot be answered by mail free of charge.
readers,

Regular inquiries addrest to “Patent Advice”
blisht here for the benefit of all

order to protect the inventor as far as it is possible to do so.
Should advice be desired by mail a nominal charge of $1.00 is made for each guestion. Sketches

and descriptions must be clear and explicit.

Only one side of sheet should be written on.

Developing an Idea’
By Nelson Hall

EARLY every one at some_time

gets an idea that he would like to

develop if he knew it was worth

while. That is if the field is not

already covered or paralleled. It is
always a burning question with inventors to
know what has or is being done along the
line of his idea. In these days when im-
provements are being made so fast that the
patent office issues over a hundred patents a
day, it is not uncommon to find, much to
the inventor’s distress, that some one has
covered his cherished idea with a patent
or come near enough to be an interference.
Realizing the time and money spent in de-
veloping, the litigation involved in inter-
ference or overlapping of claims, and the
disappointment that comes from an inven-
tion which has little or no market value,
the following information is being offered
to those who are developing ideas.

When an idea occurs give it some time
and attention. Lay it out in the mind as
much as possible, make rough sketches
until a clear mental picture is formed.
Building models or samples is always very
instructive and aids much in producing a
working article. At any rate think it out
so it can be drawn or some one can be
directed to draw it or build it if it is a con-
struction, or go thru the sequence of oper-
ations if it is compounding or manipulating
drugs or chemicals. -

When the conception is developed suffi-
ciently that it can be seen thru all the oper-
ations and the parts are in fair proportions,
make a complete assembly drawing showing
very clearly the new parts, improvements
and the novelty. Also write a brief con-
cise but lucid description to accompany the
drawing, and take these before a notary
public and have one or more of your
friends who understand the drawing and
description sufficiently to identify them sign
as witnesses. If a model has been made
photographs of it should accompany the
drawing and description. This is much
stronger evidence, because it' shows that
work has actually been done in developing,
By these papers and the date affixed by
the notary public a record is made that will
be taken in court should it ever be needed.
Very often the date of conception is of the
utmost importance in establishing the pri-
ority of claims.

Do noét conclude that such documents
make it unnecessary to take out a patent,
for such is not the case. Should any one
secure a patent on the same idea, tho your
conception antedated his, it would cost a
lawsuit to establish your claims. If too
much time had elapsed from the time of

* Owing to the fact that this special article by
Mr. Hall is running this month, the usual “Patent
Advice” Questions and Answers will appear next
month.

the witnessing the court would consider
yours an abandoned idea unless you could
produce evidence of your developing. One
should not delay taking out a patent. He
should file his application as soon as he
knows the idea will work, can be manufac-
tured and marketed. But before one de-
cides how well his idea will work, how suit-
able it will be for manufacturing and how
well the buying public will receive it, some
very careful thinking technically and pains-
taking sounding among manufacturers,
prospective users, and salesmen are re-
quired.

Every one meets people in several walks
of life during each twenty-four hours of
the day, and some of these may have just
the information desired. By a little artful
juggling of words the conversation can
usually be shifted to the desired topic and
run something like this if, let us say, a tire
iron is the idea under consideration:

“I just saw (in mind or the mental pic-
ture which was worked out in getting the
idea into a working form) a man repair-
ing a tire with a very unique tool. The
way he rolled that four and a quarter over
the rim beat anything I ever saw, and when
it came to replacing it was just as easy.”

“What kind of tool was it? I have seen
sevg,ral and have a very good one with my
car.

“It was about eighteen inches long with
a peculiar shaped hook at one end that
slipt under the tire and hooked on the
rim, giving an unusual amount of leverage.
I understand that it is new and is going
to be put on the market soon.”

By carrying the conversation further an
opinion can be formed whether or not this
man who is a user of a car and a prospec-
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Don't Lose Your Rights

Before disclosing your invention to any-
one send for blank form “Evidence of

Conception™ to be signed and witnessed.

A sample form together with printed in-
structions will show J’ou just how to work
up your evidence and establish your rights
before filing application for patent. As
registered patent attorneys we represent
hundreds of inventors all over the

and Canada in the advancement of inven-
tions. Our schedule of fees will be found
reasonable. The form “Evidence of Con-
ception” sample, instructions relating to
obtaining of patent and schedule of fees
sent upon request. Ask for them,—a post
card will do.

255 OURAY BLDG.,
WASHINGTON, D. C.

: =ty =T T 4
e !H.Hl.ill LLs LR L
o SQPA EN I S i
Our facilities for securing
l patents enable us to give
prompt and reliable service at
reasonable rates. Inventors
are invited to write to us re-
garding questions appertain-
ing to securing patent protec-
tion. All matters receive
prompt attention. Send sketch
for preliminary examination.
Books free on request

A. M. BUCK & CO.

Patent Attorneys

205 Second Natlonal Bank Bidg..
Washington, D. C.

PROTECT YOUR RIGHTS
TO INVENTION

Write today for “Record of Invention.”” which contains
forms to establish evidence of conception. Prompt per-
sonal service. Proliminary advice without charge.

J. REANEY KELLY
732-P Woodward Bldg. Washington, D. C.

-\

to its patentable nature.

sent Free on request.
Electrical Cases a Specialty

PATENT

our blank form “EVIDENCE ON CONCEPTION.”
signed and witnessed and if returned to us together with model or
sketch and description of the invention we will give our opinion as

Our illustrated Guide Book, “HOW TO OBTAIN A PATENT,”

Highest References

FREE
COUPON

New York Offices:
1001 to 1007 Woolworth Bldg.

VICTOR J. EVANS & CO., Patent Attorneys

Pittsburgh Offices:
514 Empire Bldg.
Main Offices: 779.Ninth Street, N. W., Washington, D. C.

Name..........................cc.c.c....... Address............ .. ... . ..o

&
TRADE-MARKS

COPYRIGHTS

Before disclosing an invention, the inventor should write for

This should be

Prompt Attention Reasonable Terms

Philadelphia Offices:
135 S. Broad St.

You benefit by mentioning the “Electrical Experimenter” when writing to advertisers,
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TO THE MAN WITH |

AN IDEA

I offer a comprehensive, ex-
perienced, efficient service for
his prompt, legal protection and
the development of his proposi-
tion,

Send sketch, or model and descrip-
tion, for advice as to cost, search
through prior United States patents,
etc. reliminary advice gladly fur-
nished without charge, g

My experience and familiarity with
various arts frequently enable me to
accurately adyvise clients as to prob-
able patentability before they go to
any expense.

Booklet of valuable information
and form for properly disclosing
your idea, free on request. Write
today.

RICHARD B. OWEN, Patent Lawyer

164 Owen Building, Washington, D. C.
2276-8 Woolworth Bldg., New York City

_"..'T'F"":_'T_'r.‘_."' P i, B
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PATENTS

LACEY & LACEY

Attorneys-at-Law—Patent Practice Exclusively
Solicitors of

U. S. and Foreign Patents
Trade-Marks, Copyrights
659 F St.,, N. W., Washington, D. C.
Wreite Us for Our Free Inventors” Book

PATENT-SENSE
Established 1869

Competent Patent Service

By a Former Examining Official
of the U. S, Patent Office

NORMAN T. WHITAKER

Lawyer and Engineer
480 Whitaker Bldg. Washington, D. C.
Branch Offce, 87 Nassau St., New York City.
INQUIRIES INVITED

PATENTS

Inventors Invited to Write for Information
and Particulars
Highest References. Best Results.
Promptness Assured.

WATSON E. COLEMAN
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tive buyer feels the need of a new tire iron.
Sounding out several such men gives a fair
idea of how keenly the public feel the want.
This is very essential, from a financial point
of view. It is possible for an invention to
work perfectly, be a good manufacturing
proposition and still not be received favor-
ably by the public.

Often the original patents have expired
before the public realized the merits of the
invention. This was the case with the type-
writer. Offices needed the typewriter, but
there were no operators, and it was only
after a long and tedious delay of develop-
ing operators, educating the public, and per-
fecting the machines that they became uni-
versally adopted in practice. Many of the
original experimenters were dead before
typewriters found their way from the in-
ventor’s shop.

Parallel with this is the modern steam
turbine. Mr. Parsons’ original patents ex-
pired before the turbine was considered se-
riously as a prime mover by the engineer-
ing profession. Mr. Parsons received his
returns not from his patents but from his
advanced knowledge gleaned from the ex-
perimental work which became a priceless
asset in his later engineering practice. All
this goes to show how important it is for
the inventor to realize the condition of the
public’s wants. Many an inventor has been
obliged to abandon an improvement be-
cause he could not stay in the game until
the public realized its merits. Financial
backers are liable to lose interest and with-
draw their support if they have “come in”
expecting a quick turnover, and it takes
several seasons instead. Inventors are
prone to be too optimistic about the pub-
lic’s receptivity of their invention and to
paint such glowing pictures of success that
their organization is sorely disappointed
with the volume of business and the finan-
cial headway made in a given time.

If one meets a salesman he can adjust
the conversation to get an idea of the sell-
ing capacity of the article. Will the article
be bought or sold? It has been said there
are no life insurance policies bought—they
are all sold, and sold by personal solicita-
tion of salesmen. One can describe the ar-
ticle and the plan he has for selling as if he
were considering taking an agency himself
and ask the salesman for his opinion.
“Knights of the Grip” are always ready to
pass an opinion, pick up a side line, or
while the time away in conversation, so he
will tell of any similar article that he may
have seen and how it was marketed. If
he is favorably imprest, remember him
for the future selling force. He may cite
to you several ways of marketing this from
cases that have come under his observa-
tion. It is a very good plan for the in-
ventor to have a feasible selling' plan worked
out before trying to interest capital.

From a manufacturer one can get some
idea of the probable cost of production,
necessary equipment, etc. The cost of man-
ufacture is always more or less a stumbling
block, but it is one of the three great ques-
tions that investors always ask. These are:
What dpes it cost to manufacture, what
does it sell for, and how long will it take
to get it going? One can, if he likes, sub-
mit the whole article to a manufacturer
and have him bid on it. But it is prefer-
able to see what the cost of standard parts
will be from a trade catalog, get bids on the
other parts from screw machine works,
stamping concerns, or others specializing in
making parts. They will bid on the part
in any guantity named from a blue print.

There is a type of man that one is bound
to find in his travels, namely, the man with
a lot of ideas. He will quickly commence:

“I'll tell you what I would like to see
and what I would buy if I could find it. I
believe it can be done. It’s a wonder to me
some one has not done it already.”

Such a man is often wide awake-—he sees

(Continued on page 473)
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Under-Water Sur-
veying by Reflected
Sound Waves
By H. Winfield Secor
(Continued from page 454)

We remember one scientific investigator
who could hear sounds as high as 38,000
cycles per second.

As Mr. Ries demonstrated, it is very re-
markable how accurately a sound can be
located, such as a blast from a whistle, if
two short curved horns about one and one-
half or two feet long are held tightly
against the two ears, as shown in one of
the accompanying illustrations. Should
someone soumnd a whistle quite a distance
away and you then swing your head from
side to side, you will quickly ascertain that
there is one certain position which will be
found to be at right angles to the direction
from which the sound emanated, in which
a maximum response will be heard. It is
possible that this method could be used to
make a simple range-finder for military or
other requirements. A very beautiful prin-
ciple of pure physics was further men-
tioned at this juncture, and one that proba-
bly not one person in ten thousand ever
thinks about. 1t deals with sight instead of
sound, and the principle of triangulation is
clearly illustrated thereby. Mr. Ries said:
“Show me a good artist or draftsman and
1 will show you the wman who possesses
abnormally separated eye-balls” This does
not mean the eye-balls are divergent or
convergent as in stigmatism, bt that two
normally straight eyeballs, having the most
accurate observation possibilitigs, of ex-
treme importance in all perspective draw-
ing and painting, was here enhanced by the
fact that the possessor of such a pair of
eyes had a longer base for his triangulation
of sight on a given object than the average
man, or one whose eye-balls were spaced
abnormally close. This fact is brought out
pointedly by referring to the accompanying
illustrations. If you are familiar with the
laws of simple geometry and trigonometry,
or else with the operation of the range
finders now in use by the Army and Navy
gunners, you will see that the reasoning 1s
correct, and of momentous import indeed.

Mr. Ries’s Under-Water Sound Detector.

There are two general methods by which
Mr. Ries’s highly perfected system of
surveying may be carried out by means of
sound waves. In the first method it may
be applied in charting or surveying a given
body of water and ascertaining the forma-
tion and character of bottom. In this case
it is only necessary to provide at the receiv-
ing or measuring station a beam of known
length on the extreme ends of which are
placed two of the improved sub-aqueous
microphones with balanced diaframs, per-
fected by the inventor. A sound project-
ing horn is sounded at pre-arranged in-
tervals, and readings are taken as the
apparatus is moved from point to
point. In order to measure the range
quickly, the two pivoted microphones are
connected by means of gearing or rods
with a calibrated dial placed in the center
of the beam supporting the microphone
sound detector. This dial moves propor-
tionately to the movement of the micro-
phone, and always gives the appropriate
reading for identical angular positions of the
microphones. The diaframs of Mr. Ries’s
subsea microphones are accurately balanced
against the water pressure by comprest air,
the pressure of which is automatically va-
ried to a nicety in proportion to the pres-
sure of the water, which, of course, in-
creases as the depth of submergence is in-
creased. The horns fitted on to the front
of the microphones may also be attuned to
a certain frequency.
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Where it is not possible to utilize a distant
direct source of sound, as in measuring the
distance of an iceberg, etc., then reflected
sound signals are wused. As afore-men-
tioned, a powerful siren or bell is now placed
midway between the two microphones, and
this is operated in the following manner:
By means of an automatic double contact
switch when the siren or submarine bell is
sounded, to send out the originating sound
signal, the circuits of the receiving micro-
phones are automatically disconnected so
that the powerful sounds being transmitted
are not picked up, which would prove con-
fusing, if for no other reason. After the
signal has been sent out for a few seconds,
the switch is thrown to “receiving,” and the
microphone circuits are re-connected. By
this time the sound has died away at the
transmitting station, and is being propa-
gated toward the distant point from which
the reflection is sought. After a few sec-
onds, and during which time the pivoted
beam supporting the two microphones is
swung back and forth continually, a sound
will be heard which is the echo, if there has
been a reflection of the sound, and of
course, if there is no reflection or echo,
then no sound will be heard. The distance
which the echo has traveled can be checked
by a stop watch or other chronometer, di-
viding the time elapsed in seconds before
the echo is heard, by two, and then multi-
plying this value by 4,700, which gives the
range in feet. This is not necessary, how-
ever, as the automatic range reading scale
connected to the two pivoted microphones
is calibrated to give both the distance and
position directly, once the beam has been
swung so as to be at right angles to the
point of the original sound, or in the pres-
ent case the point from which the echo was
reflected.

One of the accompanying views shows a
diagram of Mr. Ries’s differential sound
receiver for this purpose, and its operation
is very ingenious indeed. A differentially
wound telephone receiver is used, provided
with two windings or coils, one of the re-
ceiver coils connecting thru an induction
coil as shown to one microphone, while
the second receiver connects thru another
induction coil and shunt circuit to the sec-
ond microphone. What happens when a
sound is received, is interesting. No sound
is heard at all in the receiver, for the fol-
lowing reason:—When the microphones
have been properly focust and the sounds
localized and picked up in each microphone
unit are equal in strength, then the cur-
rents passing thru the induction coil cir-
cuit to the two differential windings in the
telephone receiver are arranged so that they
neutralize one another, and as a consequence
no sound is given forth by the receiver
diafram.

An exceedingly important and timely ap-
plication of Mr. Ries’ invention is that
brought about by the World War that is
now happily ended, namely, the location and
recovery of many of the numerous and
costly warships and merchant vessels sunk
by submarines, mines, etc., amounting, ac-
cording to recent estimates* to more than
18,000,000 tons out of a total world tonnage
in 1914 of 42,000,000 tons. Among the
original purposes which Mr. Ries had in
view in devising his apparatus was the loca-
tion and salvage of vessels and the pre-
liminary study and charting of their posi-
tion and condition, from the surface, by
means of the reflected sound waves which
were brought to a focus upon and caused
to travel in exploration along the entire
exposed part of the vessel, and also over
the ground on which she lay. In this man-
ner not only the exact depth and position
of the ship is ascertained witliout the use
of a diver, but every part of the ship is
plotted as the survey proceeds. A three-
funneled steamship, for example, with the
widely separated sound receiver horns
brought to @ spot focus upon it, will give

* See article in “Sci. Amer.”. July 19, 1919.
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three characteristic echoes as the pivoted
exploring arm is moved.

Ries Balanced-Flame Sound Detector.

In this case two manometric flames, as
shown in the accompanying illustration, are
separated by an opaque partition inside of a
ventilated glass bell or other cover. The two
flames are adjusted .to burn with equal
brilliancy, and pneumatic comprest air tubes
provided with appropriate needle tips are
placed at the side of either flame. These
two pneumatic tube systems, which are used
to cause either of the flames to vary or
quiver, are suitably connected to the two
receiving microphone-telephones. While
the microphones in this case are being fo-
cust, there will be a fluctuation of the
flames until the beam is accurately focust
and the sounds of the telephones are of
equal strength, when the flames will be-
come balanced, and each will burn with
equal brilliancy and shape.

An interesting experiment, which the
reader may like to conduct, is that of caus-
ing a focust sound wave to be propagated
across a room, and then listening for the
focust ray. This will demonstrate one of
the principles on which Mr. Ries’s inven-
tion works. To perform this experiment,
all you need is a common garden variet of
watch, such as a dollar Ingersoll, wiv'lich
gives a good healthy tick, and this may be
placed in a parabolic or other reflector, or
even a china oatmeal bowl.

Experimental Under-Water Signaling System.

All that is required for making this
experiment is a water-tight tin box, in
which is mounted a small buzzer. This
buzzer may be soldered to the inside of the
metal box, which may be a cocoa tin. The
two wires carrying battery current to the
buzzer are carried ont thru the top of the
container thru a piece of small rubber tub-
ing. Where the rubber tube enters the
box the joint may be tightly sealed by the
liberal application of hot sealing wax. The
lid of the box may be sealed tight by thor-
oly waxing with paraffin.

The receiver is of the microphone type,
and any electrical experimenter will be
able to make this device very easily with
a little ingenuity. There are several ways
in which it may be done. The first requi-
site is a sensitive carbon microphone. A
Skinderviken microphone button, which is
complete in itself, may be used, attaching
it firmly to a ferrotype (iron) diafram
about 234 inches in diameter. It is best to
place solder over the nut on the water
side of the diafram to keep the inner cham-
ber of the receptor thoroly water-tight.
The receptor may be mounted on a piece
of pipe or a metal rod, so as to be sus-
pended over the stern of a rowboat or
launch, and provided with a handle so that
the mricrophone and its attached metal horn
can be swung in different directions. One
side of the circuit may be completed thru
the metal suspension of the microphone ap-
paratus, and the other side of the circuit
thru an insulated wire leading up above the
water thru a rubber tube. All joints
around the microphone should, of course,
be made water-tight, but this is not very
much trouble where a simple experimental
apparatus is under consideration. The
microphone diafram should be fitted with
substantial rubber gaskets on front and
back, and then the base of the horn and
the rear casing of the microphone thoroly
bolted together to form a compact whole

by means of a number of small stove bolts |

or machine screws and nuts placed around
the perifery of the chamber, as shown in
the drawing. This is due to Christian
Berger.

An ordinary 75-ohm telephone receiver,
or a pair of them, are connected up with a
dry cell or two in circuit with the micro-
phone at the receiving station. All is then
ready to try out the transmission of sound
signals thru water.

ELECTRICAL EXPERIMENTER

| tractors.
-Detroit

automobliles,
Big money for M. §

trained men. Godil jubes ot jndeg
nesses awalt our gradumies, (D

AHUI

Earn $100 to $400 Monthly

int busi-
inities un-

A exbert ail-
L and handling ofI

Our Course will teach you how in a few sharl wesls, Mast romplete,
comprehensive and up-to-date Course kni Whelly preceiical,  No
fob too hard for our graduates. Every phase s werssl. Actual ex-

perience given on dozens of dlfferent cars,
Tnstruction includes complete Tractor Course. Brazing., Welding and Tire Re-
pairing taught separately.

Learn in Detroit — Start Any Time — Our
Graduates in Demand Here you get the benefit of finest co-opera-

tion of biggest factories, They know the
thoroughness of our Courre and gladly help our students in_ every way possible.  Almost daily
we have calls for graduates to fill responsible vositions.

School open all year. Enter classes any
time. No need to waste or lose a_moment.
Mceney - Back

Entire pment best obtainable. I

Guarantee [°=:2t | Big Factories Endorse Our School
for aposition as chauffeur, repair man, tester. They know what we do--how we teach, and the type of grad-
‘aato electrician, garage man, automob-le dealer, or tractor me- | uates we i

chanic and operator, paying from $100 to $400 monthly, or refund Ever{ al
your money, ahle to teach others.

m,_.,,!_.,.m“,_.cm,-l Get Free Catalog

Tells all about ‘““The Old Re-
lable School”’ located_ in
Heart of the Auto Industry.””
Or, better stlll. jump on the train
and come to Detroit as hundreds
Y. do. Your fare refunded if every-
inqulry | thing not as represented.

» e IMICHIGAN STATE
AUTO SCHOOL

A. G. ZELLER, Pres.
669 _Auto Bldg.. Woodward Ave.
DETROIT, MICH., U.S. A.

demonstrator,
rn out and give our students unusual assi-tance.
d who knows snd is

DETROIT
i E ALY |IRIETAT

SATEACTOREAS OF ATTIEMSNAS

wmos
ersville. N
|, mak;

tories man I
thg!?:}:gookin our employ end OJ:P %r‘\‘onhu given entire
. ) MOTOR COMPANY, Inc.
CHALMERS PLANT.

H. H. V.00, Srmarciasr Walfare and Labor.
e S gl SN

YOUR OPPORTUNITY

anceled Government Contracts

We have secured a large quantity of Small Motors, Generators and Charging Outfits.
= This material is new, stillin original cages and carries the full factory guarantee.

: —' = This is Your Opportunity to buy new, guaranteed
r‘“mﬂ' _ Electrical Apparatus of Standard Manufacture

H P INDUCTION
e MOTOR 50
2 110 or 220 volts, A. C, .

60 cycle, single phase,

1750 R. P. M.

ALL MOTORS COMPLETE AS CUT
110 volts

3 1 H' P' A.C,, 60

4 cycle,singlephase
1750 R. P. M,

WASHING MACHINE MOTOR

Buitable for oper-

ating Small Come

pressors, (‘orlnsl 8.50

Grinders, Bottle

Washers, Lathes

Drill Presses. etc.

WRITE FOR CATALOGUE. BARGAINS IN MOTORS AND GENERATORS. SPECIAL QUANTITY PRICES

220 POLYPHASE MOTORS e to-220 REPPLSION MOTORS 235
S omrree NEW MOTORS .o THmse7s

Batter

Charging
utfits
For use on 110 volt, A. C., 60
cyele, single phase current only.

80 watts, B volts,
10 amperes .! $48' 50
150 watts, S0 volts,
8 amperes . $68'50
will send C. 0. D.

150 watts, 15 volts, 6 50
10 amperes . R . D.
ot $ 8 bject to full exe

300 watts, 30 volts, $ 9 4. 50 :‘:nl’nnlon.

10 amperes .
MONEY BACK
GUARANTEE

Mail $5.00 cash or

All outfits complete with switch.
board as cut shown.

$7250  GH.P. $10250
MANUFACTURERS' DISTRIBUTER
CHAS. H. JOHNSTON . West End - PITTSB‘URGH, PA.

What 15 o

Washington, the home of the Pathfinder, is the
nerve center of civilization; history is belng
made at this world capital. The Pathfinder’s

Iilustrated weekly review gives you a ciear, im-
partial and correct diagnosis of pu'lzllc affairs

fru a ’ -

You the Natlon S ~Caplta

The little matter of 8¢ in stamps or coin will bring you M the Pathfinder
13 weeks on trial.  The Pathfinder is an illustrated weekly. published at
the Nation's center, for the Nation:a paper that prints all the news ofthe
world and tellsthe truth and only the truth ;now inits 286th year. Thispa-
per fills the bill wltl(;out emptyiigng t‘he pur‘se:}:t costsldbuti’} alyear. Ifyou
want to keep posted on what s going onin the world, at the leastexpense
during these str epoch - days. of time or this is Your means. Ifyou wanta paperin your home
which 1s sincere. ining. whol the Pathfinderis yours. If you would appreciate a paper which puts everythin:
clearly, fairly. briefiv—here itis, Send 28¢ to show that you might like such & paper.and we will send the Pathfinder on probation I.E
weeks. The 15c does not repay us, but we are giad to Invest In new friends. he Pathfinder, Box 76 Washington,D.Cs

MODEL, AIRRILANE SUPPLIES

Build and fiy Model Airplanes =~

s
Send5¢ f o r catalog gheg® Eﬁ nocked—down scale
models of new machines, parts, fitmgs,ond supplies.

Wading River Mfg.Co. 612 Broadway, Brookiym, N.Y.

You benefit by mentioning the “Electrical Experimenter” when writing to advertisers.
g
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MURDOCK
No. 55

2000 OHM 3000 OHM
DOUBLE SET DOUBLE SET

$400  $500

Your Decision

is good enough for us. If, after
trying a set of MURDOCK No.
55 'phones, you decide that they
do not suit your requirements,
send them back and get your
money. We are certain that you
will say that these 'phones are
the best value in the world.
Guaranteed to be as sensitive as
you require, more reliable than most,
and as serviceable as any. They com-
pare very favorably with sets costing
from two to three times as much.

ORDER YOURS NOW
BULLETIN 19A describes these

‘phones and a complete line of thor-
oughly good experimental apparatus.
Send for a copy.

WM. J. MURDOCK CO.

55 Carter Street
CHELSEA, MASS.

221 Second St., San Francisco

CORE WIRE

We have been fortunate in securing thru
auction several tons of guaranteed pure,
double annealed Norway Iron Core Wire
and are selling this wire to “Experimenter”
readers

At Pre-war Prices, 20cts. 1b.

This wire is just the thing for spark coils,
transformers, etc., and it is, of course, a
very much more superior product than the
usual iron wire.

We have only one size left:

4 INCHES LONG.
Thickness ahbout No. 21 B and §

If this size should be too long we advise cut-
ting the wire down yourself by means of shears.

As long as the supply lasts we offer this wire
as described above to our customers at the very
low price of 20¢c a pound.. Add postage or we
will ship express collect. Order at once.
Electro Importing Co., 231 Fulton St., N.Y.C.
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“*Audions on A. C.” Correction

In the article entitled “Operate Your
Audions on A. C,” by Elliott A. White,
published in the July ‘issue of the ELkc-
TRICAL EXPERIMENTER, page 234, an error
occurred in the statement of the formula
in the center column of page 234. The
multiplying factor in the numerator of the
equation should have read 6.25 instead of
.625. Also the second line at the top of
column three should have read 1 ampere
instead of 0.5 ampere.

We are pleased to add the following
information contributed by Mr. White
since the publication of the original ar-
ticle, and which we believe our Radio
friends will be very glad to procure, espe-
cially in view of the high technical stand-
ing of the author, who was formerly
Radio instructor at the Carnegie Institute
of Technology. The additional informa-
tion follows:

“If the tubes of the rectifier are of the
high internal impedance type, they must
pass at least as much current as is required
by the plate circuit of the receiving tubes;
and if the tubes of the rectifier are of
the low internal impedance t{pe (such as
the G. E. Co.s Tungar tube), a current-

De Forest Defends

limiting resistance should be inserted in
the lead from the middle of the transformer
windings T3 T4, to protect the tubes. As
the filaments of these tubes require only
2 volts, but a correspondingly heavy cur-
rent, the transformer windings T5 T6
would have to be wound for 2 volts with
heavy wire. There .is another simple way
of connecting the rectifier to the trans-
former, whereby all the windings are in
series and the plates in parallel, but to
avoid confusion this method is not given.
Any connection or design adopted by the
experimenter is satisfactory, so long as it is
adapted to the kind of tubes used, whether
they are transmitter tubes, receiver tubes,
commercial tubes, or home-made ones.”

TRENCH USE OF TELEPHONE
WIRE.

Telephone wire is the sine qua non of
the trenches. It is used to hang pictures
on the walls of the dugouts, to mend cots
and to make them. Men who have been
“over there” have said that frequently sol-
diers have stopt in their pursuit of the Hun
to gather bits of telephone wire lying along
the blood-soaked fields of No Man’s Land.

lis Three-

Electrode Auﬁ@n

(Continued from page 428)

gave off torrents of negative electricity.
This discovery was made before anything
was known of electrons, but Dr. Fleming
had persisted in his efforts, directed to-
wards rectifying alternating high frequency
currents, and eventually by an exceedingly
pretty contrivance, was able so to control
and study the current as to suppress all
the oscillations in one direction by the
Fleming valve. This was improved on
later by Mr. Marconi, and the present
three-electrode valve, with its contrivances
for audio-magnification, three times re-
peated, was finally evolved. Two currents
being coupled and exalting each other
made an exceedingly sensitive detector,
and the lecturer remarked that this might
be tested by placing the receiver and the
transmitter ofpa telephone together, when
all the little noises in the room were picked
up and a whistling sound produced. Thus,
with the modulation of the waves to the
human voice, the problem of radio-tele-
phony was solved, and great developments
were to be expected.

“Conversation with ships would be prac-
ticable, as man to man in the same room,
and also Trans-Atlantic telephony. The
Premiers of the Dominions would, he an-
ticipated, be able to take part in a cabinet
meeting in London by vocal intercourse,
tho their bodies were thousands of miles
away.”

The protest of Dr. de Forest is con-
tained in the following letter:

Editor of Morning Post,

London, England.

Sir:

I have just read the paragraph in your
issue of February 25th entitled “The Fu-
ture Telephone,” a resume of a Cantor lec-
ture by Prof. Fleming. Prof. Fleming’s
lectures have usually been so clear and in-
structive that I am astonished to see him
now quoted as having made statements
widely at variance with well known facts.
In the recent testimony before Mr. Justice
Spencer in the unsuccessful attempt before
his court by the Marconi Company experts
to prolong the “Fleming valve” patent it
was admitted by the Marconi experts
(Prof. Fleming himself being present at
the trial) that the Fleming valve did not

amplify, that it only rectified the weak cur-
rents received in wireless signalling.

As a matter of fact, well known to radio
engineers, the true Fleming valve has it-
self been of exceedingly small value in
the modern wireless art. And Fleming did
not improve it. It is a three-electrode va-
cuum tube, called by myself, shortly after
its invention, the “Audion,” which, if I may
say it in all modesty, has brought about
all those wonderful advances in radio sig-
nalling.

The Audion and not the Valve made
possible the trancontinental wire telephony
—the Audion and not the Fleming Valve,
used as an oscillator at the transmitter,
and as detector, and then amplifier at the
receiver stations made possible trans-
oceanic radio telephone in 1915, and again
this year between New Brunswick, N. J.,
and the S. S. “George Washington” in
Brest Harbor.

I cannot believe that a scientist of Prof.
Fleming’s standing would knowingly lend
his name to any deliberate attempt to mis-
lead the public in stating, or artfully in-
ferring that Marconi improved the Flem-
ing valve and produced the three-electrode
device. Neither do I believe that a paper
of the standing of the London Morning
Post would knowingly lend its columns to
any unfairness or pettiness in withholding
the credit due an American inventor, altho
there always has been and there still is
plenty of evidence to show such an unfair
and petty attitude on the part of certain
British interests, especially in the United

States. Marconi had no more to do with
inventing a three-electrode device or
Audion than the Kaiser, altho both

have made good use of it, since an Ameri-
can produced it and demonstrated its lim-
itless possibilities.

In the interest of fair play and scien-
tific fact, I ask you to publish this com-
munication. (Signed) LEee DE FoREST.

CORRECTION NOTICE.
Courtesy for the photographs used in illus-
trating article entitled “Airplane Antenna
Reels” on page 324 of the August issue,
should have been given to Emil J. Simon,
Inc.

You benefit by mentioning the “Electrical Experimenter” when writing to advertisers.
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THE HEART OF THE WIRELESS
ON THE NC 'PLANES

Also used on the Vickers Vimy
Trans-Atlantic Flight

MARCONI V. T.
$7.00 each

Standardized Socket - - - - -- - 8$1.50 additional

Agreements recently effected have made
vacuum tubes available for experimental use.
The Marconi V. T. is the only vacuum tube, or
audion, which may be sold to amateurs, labora-
tories, schools of instruction and experi-
menters.

A highly developed, all-around tube for use as a detec-

Fleming Pat. No. 803684 . . . . .
De Fem o sz tor and amplifier in wireless communication. It has

practically the same electrical constants as the tube used by the Allied armies
and navies throughout the war in continuous wave transmission and recep-

tion.

Aerial

”

Prim: Sec .000!/ mf; Telephones,

v/ IL g
|

=
A7
Faus Syt
L{Sec.runing cond. 2 megohms -
0005 mf- [7eXimum ) . 60 Yolts
~--Sphor? wave cond. Storage battery

—Lorlh
The preferred detection circuit for the Marconi V. T.
The Approximate operating life of the

MARCONI V. T. is 1,500 hours.

Class [—Designed for use as a detector; operates with plate potential of 20
to 60 volts.

Class II__ Designed for use as an amplifier; plate potentials from 60 to 110
volts may be applied.

Tubes in either class may be used for detection or amplification, but those of
Class I are best as detectors, and Class II tubes are superior as amplifiers.

Send all remittances with order to

COMMERCIAL DEPARTMENT
Marconi Wireless Telegraph Company of America

Sole distributors for De Forest Radio Telephone & Telegraph Co.

Woolworth Building, 235 Broadway, New York

You benefit by mentioning the “Electrical Experimenter” when writing to adwertisers.
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RADIO FREQUENCY AMMETER
4 inch Face

0to 3, 0to5 or O to 10 Amperes.
Specify Reading Required.

$11.00 Net

The Jewell Electrical Instrument Co. is
prepared to fill the instrument needs of
the amateur experimenter in radio and
general electrical work, as well as those
who desire more precise and accurate
measurements of electrical auantities.
We show above our high frequency
ammeter, of the thermo couple type,
especially desirable for medium sized
installations.

For receiving panels, we are supplying
small D. C. instruments for plate volt-
age and filament current, at a very
reasonable price.

Write for our special radio instrument
bulletin.

JEWELL ELECTRICAL INSTRUMENT CO.
1640 Walnut St.

Chicago

KNOB AND SWITCH
LEVER—Mounted on brass
bearing and shaft, threaded
6-32, two finches long.
Lever securely fastened to
knob. Each 40 cents, post-
age 4 cents.

KNOBS as fllustrated above as
used on Switch 1%4x3% with
hole for mounting, each 20c
postpaid.

CONTACT POINTS 7/32x7/32 Brass with
screw for mounting. Postpaid 25¢ per doz.

Bakelite-Dilecto panels, about
9, x 19 x 1,
19 x 19 x ¥, .
9%, x 19 x 3/16 Black XX.
19 x 19 x 3/16 Black XX.

A. H. CORWIN & CO.
924 Kinney Building Newark, N. J.

Get Our Prices

on the Wireless Apparatus
you need, before buying.

We handle new and second hand in-
struments on which we can save you
money.

All Second Hand Instruments guaranteed to
in perfect working order.

WHAT DO U NEED?
Send us your list now

Radio Equipment Co.

630X Washington St. Boston, Mass.
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The “Fog Warning’ Radio Telephone

(Continued from page 426)

third repetition the
warning, “You are
getting closer, keep
offI” is sent out with
a limit of range of
about two miles.

-Aeriwat

Turiny
rrons?.

These signals are sent
out during fog, mist,
rain, and falling snow.

When sent out by
radio the signals can
be heard with any suit-

able or well-known
wireless  telegraphic
telephonic  receiving

apparatus which may
be employed to re-
ceive, detect, or re-
produce the emitted
or radiated signals.
Crystal detectors may
be used. The signals
are sent out now on a
first wave length of
600 meters.
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24

W
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If the transmitting
and receiving appa-
ratus is equipt for
graduated strength musical note signals,
these will be received by a ship at sea; for
instance, suppose the ship receives the note
corresponding to the Middle “C”; then it
will be known that the lighthouse is four
miles away.

If both the middle “C” and the “E” and
“G,” are detected at the receiving station,
the distance is two miles, and if all four
notes are heard, then the distance away is
one mile or less, and so on for any other
pre-arrangement and adjustment of the
sounding apparatus.

This invention is bound to be a great help
to all mariners and the system is a direct
innovation over any that have heretofore
been tried. Doubtless many disasters and
wrecks will be avoided and in general to
make navigation safer.

Every important lighthouse and lightship
on the U. S. coasts will be fitted with this
new Radiophone “fog signal.”

Connections Used in De Forest Radio Fog Signal Embloglng an
Oscitlion Bulb to Generate the Transmitting sclilatory

urrent.

EMIL J. SIMON WINS CANADIAN
LAWSUIT.

The Marconi Wireless Telegraph Com-
pany of Canada, Limited, the plaintiff in
a Canadian radio patent suit, recently re-
leased and discharged the American Wire-
less firm of Emil J. Simon from and
against all claims and demands set forth
in the Statement of Claims, and further
stated in their disclaimer that it will not
institute any other proceedings against the
defendant, Emil J. Simon, in respect
thereof. This notice was dated Montreal,
June 7th, 1919.

A competent English authority says that
English central station managers realize
that lighting is fast becoming the small end
of the electric central station's income, and
power and appliances are to be the main
sources of revenue in the future.

The How @ Why of Radio Apparatus
By H. Winfield Secor
(Continued from page 431)

comprising a four-wire inverted “L” aérial,
the wires being spaced about 214 feet apart.

However, where long distances are
wanted, it becomes necessary- to use longer
aérials.* The reason for this is that, to
gain the highest maximum results in any
radio transmitting or receiving circuit, the
antennae oscillatory circuit down to earth
should be able to vibrate at a frequency
approximating its natural period. Hence, it
is seen that for this reason, it is necessary
to use a long aérial, having in consequence
a long wave natural period in order to pick
up efficiently such wave lengths as 12,000 or
15,000 meters. This is not the whole story,
either, for another important factor is that
the longer the aérial, the more energy will
be picked up from the rapidly moving
etheric wave front, as it passes across the
antenna wires. This may be compared for
analogy to the clectromagnetic field. In a
dynamo or motor you will recollect that the
longer the wire, the more magnetic flux it
will intercept in its rotation in the field,
with a consequent greater potential pro-
duced in the moving conductor. In the case
of radio transmission, the conductor is sta-
tionary, while the electrostatic field moves
and thus cuts the wire, inducing an electric
current in the wire. It is this induced cur-
rent which operates the detector in the re-
ceiving set.

*See ‘‘Calculation and Measurement of Induc-

| tance”—in the September, 1917, issue of this journal.

As a guide to the young radio designer,
the accompanying graph chart is given,
which shows the natural wave lengths of
four-wire antennae of various heights and
lengths. These values were computed from
data given by Dr. Louis Cohen. A common
rule for calculating approximately the wave
length in meters of a simple antenna sys-
tem, without any coils or other apparatus
connected with it, is to multiply the length
of the flat-top, plus the length of lead-in
wire to earth, in meters by 4.5. This rule
applies to inverted “L” type aérials. It is
also applicable to “T” type antennae, but
here the length of wire considered in me-
ters is the lead-in length to earth, plus
one-half the length of the flat-top. The
factor 4.5 varies under different conditions,
as, for instance, where metal roofs may
change the natural capacity of the antenna.
But it serves very well for approximation,
and has been very extensively used.

Mathematical Calculation of Antennae
Wave Lengths.

In a previous paper the writer had the
following to say in regard to the wave
length of radio antenna and the value of
tuning inductances in the aérial oscillatory
circuit.

Having theroly discust the methods of
both calculating and measuring the induc-
tance of coils, we are now in a position to
continue with the design of the most im-

(Continued on page 464)
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Calls Coming In Steadily, For National Radio Institute
Graduates, From All Parts of the Country.

DUFLICATE
1 OMMER - | oo WEST ) Pay As You Learn
CIAL Radi oo s AN UNION Er=—
1 a lg o = i o Our plans of payment
has arrive an T T gt iy TS Ty bring a wireless education
h d £ 2 Py TE.‘!:_' o _._AM E‘E‘.EL"E‘..—E within the reach of anyone
t‘ ousands o pOSl- o e | g gonap . B ATKING. vice racaivenr | NELVIDEAE BROORS vicesausiorns | Tmos rviny S e gt who desires to learn. A
tions are now open- RECEIVED AT ) small payment down on
. 0 b I\I/)I [NASMINGTOND I 1929 Ju¥ 4 FM 12 06 our convenient payment
lnhg up lnl\/tI € lvier- plan, and small followbing
chant arine o payments, often enables
Aerial Mail Ci SEEA our students to earn the
Lerlc;l S a1 gn EXPERCRELIY RIS UALe cost of their tuition vghile
an tation er- B B HAAS actually learning to be a
vice , R ailroa d CARE OF NATIONAL RADIO INSTITUTE }4 AND U 5TB NORTHWEST? WASHINGTON DC wireless operator.
Companies. Lake CAN YUU SECURE THRER FIRST GRADE OPERATORS HAVE TEHEM' REPORT FORTY
P ) TWO PROADYAY WIWYORK THURSDAY MORNING REPLY TMMEDIATXLY Free Instruments
and Ocean Steam- INDEPENTUDNT WIRELESS TYLEGRAPH CO to Every Student
Shlp LlneS. WC are (A sample of the type of calls we are recelving for our graduates) y Eee
now receiving requests for allied with government training of stu-  In addition to 5 text books—35 Special
Nati gl qu Insti dents, was established in 1914 and is  Lessons, and 18 Personal Examina-
more ationa ad10 LInStl=  the first school in America to success- tions we send you, while taking our
tute Graduates than we can  fully teach Wireless by Mail. The  course a Standard Automatic Wireless
£ ish work is under the direction of J. E. Transmitting and Receiving Set for
urnisin. Smith, E.E., director of the Radio De- sending and recetving messages. These
. partment Howard University, and E. fine instruments are Free only to Na-
Salanes Up to $250 A R. Haas, formerly of the Radio Divi- tional Radio Institute Students.
sion of Yale University. 2 J
) . Month ) We now have students throughout the Oldest w"eles,s School in
With exceptional opportunity for pro-  world. Our location in the Nation’s America
motion to Radio Mechanic, Electrician,  Capital together with the standing of  In addition to being the oldest and
or Engineer. No previous experience  our officers and their wide acquain-' largest Wireless School in America
or training is necessary. You can tance among government officials con- our location in the Nation’s Capital
learn Wireless the National Radio In-  nected with Wireless activities place us  enables our Students Employment De-
stitute way, in Ten Weeks, by mail,  in position to give our students the partment to keep in close touch with
right in your own home. With our  best instruction obtainable and to be  the best openings for our graduates.
help you can quickly qualify for a good  of the utmost help in assisting them to A Post Graduate Course is given Free
position at big play. Many of our  secure good paying positions. to every graduate. Special discounts
students secure positions I)efoye com- are allowed to discharged soldiers,
Dleting t?e cm;yse, b%catusel 1t 1s }ll)a:e.d Travel and See the World sailors, and marines with former wire-
actice eaches what is 3 3
ﬁZegglu?o P e a b%g success of Wire. I you want to travel and see the world les; o ke and :odRadll(L[amaEeu.rs.
less work. —go to foreign countries, and increase dxe'-ge iztracogf::ez;zjlzzirelte‘tv: Ienl:hlzg'a’;ors
. vour knowledge of world affairs Wire- FREE
Get Your Instructions from less offers you the chance of a lifetime. art . ;
the Nation’s Capital However, you are not obliged to travel, TQ‘;’({ayhgdgfvtes ;,\ogdce;:m}gfe %‘}%ﬂ’r‘g‘;{‘l‘;z o
e INation's Laplta but may secure a permanent position at  regard to our course, the quick and easy
(Our Course is Endorsed by the U.S. Goverment Officials) one of the big Land Stations, Railroad, methods by which you can master wireless,
The National Radio Institute headed  Telegraph, or Steamship Companies if  §% gther e fﬁ:‘io{,‘r’,‘én_smﬁzd o}f,’]‘i‘;‘;"_’
by authorities who have been closely preferred. tion whatever on your part.
e e e e e e e e e oD
Mail This Coupon Today
National Radio Institute
Department 92
Washington, D. C.
Send me free of charge, your booklet, “Wireless the
Opportunity of Today,” with full particulars regarding
your famous 10 weeks Home Study Course, and your
Special FREE INSTRUMENT OFFER.
ESTABLISHED
INEERE =iy "r 0000006 00 JOEODOR a L - (3o
1914
Address -wam: o nsune 16 anmcess EuE: IIE
| | TR0 W i % 0t % & b (ot b o State e Inmmoanin. mmi- 4
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Wireless Receiving Ban Raised

MESCO WIRELESS PRACTICE SET

The Practice Set comprises a regular telegraph
key, without circuit breaker, a special high pitch
buzzer, one cell Red Seal Dry Battery, and four feet
of green silk covered flexible cord.

The key and buzzer are mounted on a highly fin-
ished wood base, and three nickel plated binding
posts are so connected that the set may be used for
five different purposes.

List No. Price
342 Telegraph Practice Set, with Battery amds
Weiahs ry lbs. paeked.
Price does not include postage.

M Esco Combination Practice Set for Learning the Morse and Continental
Visual and Audible Codes

This outfit 1s the only reliable instrument which will
enable students to become proficlent operators in the
U. 8. Naval Service, because it is equipped with a
buzzer and miniature lamp enabling the user to master
both the visual and dudible signals quickly.

List No. 52—Practice Set with Red Seal Battery
and Cord ....ovvverpevecnnrnernerensones.t.$4,05

Weighs 4 Ibs. packed. Price does not include postage.

MESCO RADIO BUZZER

This buzzer maintains a constant note and is recommended as
an exciter for checking wavemeters where pure note and ample
energy are required.

It consists of practically a closed circuit fleld of low reluct-
ance, having a steel armature to which is riveted a strap
supporting a mbvable contact. The armature tension is adjust-
able by means of a screw with a milled head large enough to be
easily and permanently adjusted with the fingers. The stationary
contact is adjusted by means of a similar screw. The magnet
coils are connected in serles with a total D. C. resistance of 3.9
ohms. Shunted across these coils is a resistance having a D. C.
value of 3 ohms. This shunt eliminates all sparking such as
occurs at the break on ordinary radio buzzers and the energy
saved thereby is transferred into any oscillating circuit con-
nected to it, the result being that this buzzer as constructed
radiates five times more energy than any other existing type. All connecting wires liable to be
broken are eliminated. Contacts are of genuine platinum, which is essential in order to maintain a
constant note. The parts are mounted on a Condensate base to insure constancy in operation.

Diameter 2 in., height 1% in. The cap is attached to the base by a bayonet joint.
List No. Price

55 Mesco Radio Buzzer .....vvvss..

. $ X 1

We carry a Large and Complete Line of Standard Wireless Material Recognized
by Experts as such with Competent Experienced Wireless Attendants in Charge

Send for the New Edition of Our Catalog W28

It is pocket size, contains 264 pages, with over 1,000 illustrations, and describes in plain, clear
language all about Bells, Push Buttons, Batteries, Telephone and Wireless Telegraph Material, Elec-
tric Toys, Burglar and Fire Alarm Contrivances, Electric Call Bells, Electric Alarm Clocks, Medical
Batteries, Motor Boat Horns, Electrically Heated Apparatus, Battery Connectors, Switches, Bat-
tery Gauges, Wireless Telegraph Instruments, Ignition Supplies, etc.

Manhattan Electrical Supply Co., Inc.

17 Park Place, New York, N. Y.
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Wireless Course in 20 Experimental Elec- No. 1. How to Make Wire-
Lessons tricity Course in 20 less Sending Apparatus

By S. Gernsback, A. Lescarboura and
H. W, Secor. E. E.

A course that tells you everything
you can possibly want to know about
“‘Wireless’’. The mysteries of ‘‘Wire-
less'* are unfolded to you by the
use of such simple language so skill-
fully used that of necessity you must
understand every word. The subject
is not treated superficially, however,
for there is a whole lesson devoted
to the Theory and Mathematics of
this epoch marking subject.

Size of book Is 7 x 10% In., 160

pages, 350 Illustrations, 30 tables.
Flexible cloth cover....per copy $.50
Stiff cioth cover........ per copy 1.00

Postpaid

Lessons

ByS. Gernsback and H. W. Secor. E.E.
A Course of the theory and prac-
tice of Electricity for the Experi-
menters. This is undoubtedly one
of the most complete and com-
prehensive treatises of this special
subject ever published. The book
is written by the same authors as
the famous ‘‘Wireless Course in
20 Lessons”.

Every phase of experimental elec-
tricity is _treated comprehensively
in plain English.

The book contalns 160 Pages and
more than 400 illustrations.

Flexible cloth cover...per copy $.50
Stift cloth cover..... per copy (.00

Postpald

No. 2. How to Make Wire-
less Receiving Apparatus
By 20 Radlo Experts.

Two Remarkable Books

Book No. 1 contains 100 pages.
size 7 x § in. and 88 illustrations,
paper bound,

Book No. 2 contains 100 pages
size 7 X 5 in. and 90 illustrations,
paper bound.

These two books have been written
and published entirely for the wire-
less enthusiast who wants to make
his own radio apparatus,

Book No. I—How to make ereleu
Sending Apparatus ...........
Book No. 2—How to make erelsa:
Recelving Apparatus.......... 25¢

Postpaid

THE EXPERIMENTER PUBL. CO. Book Dept. 233 Fulton St, New York
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portant type of inductance coils used in
radio work. We will confine ourselves to
the types of coil which are mostly used,
namely—Iloading inductances, loose couplers,
variometers and transmitting oscillation
transformers.

Before we delve into the actual design
of these coils, however, let us first consider
the fundamental facts necessary for the
design. Since the inductance is employed
in building up the proper oscillating condi-
tion of the circuit and consequently the
wave length, we can express this relation
by the following formule:

We have first the formula expressing the
wave length, W.L., of the open (antennae)
oscillatory circuit, thru the primary, Lo, o
a loose coupler, loading or tuning coil.

WL = A JL X C 1)
where :—

A = a variable, ranging from 38.15 to
59.6 for short wave length. (See
curves for various values of “4”
in article cited below in Febru-
ary, 1917, issue.)

I = total inductance in centimeters of
aérial, including lead-in and loose
coupler, tuning coil or loading
coil.

C = capacity in micro-farads of aérial,
including lead-in.

Those interested in this subject should
refer to the excellent article on “The De-
sign of Large Radio Receiving Trans-
formers,” by (& S. Ballantine, in the Feb-
ruary, 1917, issue of this journal, page
732. The variable factor, 59.6, appearing
in the usual wave length formulz was there
discust at length, with a graph giving the
different values of this function for various
wave lengths and aérial inductance to local-
ized inductance ratios.

Considering long wave lengths (10,000
meters and higher) and the design of large
loose couplers we are safe in using the
expression:

WL = %96 ~ L X C ;
where :—

L = inductance of loose coupler primary
and loading coil (if used); the
inductance of the antennae being
neglected, owing to its small value
compared to the inductance of the
loose coupler (or loading coil).

C = Capacity of antennz, including

lead-in.

For designing short wave apparatus we
shall call L, the value of the loose coupler
(or tuning coil) primary inductance. Then
we have: A2

Li=——————1; 2)
3552 X C
here :(—

Lo, = inductance of load (loose coupler,
tuner, etc.), in centimeters.

A = maximum wave length to be tuned
to.

L = inductance of antenna and lead-in
in centimeters.

C = capacity of antenna and lead-in in
micro-farads. (See tables here-
with for these values.)

For long wave apparatus, let Lo represent
the loading coil inductance, plus the in-
ductance of the loose coupler primary (or
tuner, if used). Then we have the formula:

xﬂ
= (€))
3552 X C
with all values the same as in formula
No. 2.
The following tables will be found use-
ful in applying the above equations to the
design of loose couplers, etc.:

when writing to advertisers.
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TABLE “A”
Cap. in M.F., Including Lead-in, of 4 Wire Inverted

“L” Aertals, Wires Spaced 3 Ft. Apart
Height ,——Length of Fiat-top in Feet———
60 8 100 120
40.... .00033 .00042 .00051 .00060
50.. .00035 .00043 .00050 .00058
60.... .00036 .00044 00051 .00059
70.... .00037 .00045 .00052 00059
80.... .00039 00046 100053 .00060
90.. 00040 .00048 .00055 00061
100.... .00042 .00049 .00056 .00062

TABLE “B”

Inductance in Cms., Including Lead-in, of 4 Wire
Inverted “L"” Aerials

Height ———Length of Flat-top in Feet——
60 30 120

. 35,000 41,100 47,200 53,310

.. 48,800 55,460 62,090 68,700

.. 62,400 69,320 76,300 83,300

. 76,260 83,500 90,750 98,020

It is possible to determine approximately
the inductance required to produce a de-
sired wave length when the capacity of the
total oscillating system is known. When
using any of the above formule, it should
be remembered that they include the total
value of the unit. Thus, the capacity fac-
tor includes the antenna, and condenser
capacity, each of which must be determined
separately and the capacity of the antenna
must be obtained by actual calculation, for-
mula for deriving this quantity having been
given on page 732 of the February, 1917,
issue of this journal, as well as a table of
the capacities of a four wire antennz of
different lengths and heights.

The frst step in the design of an in-
ductive tuner (having determined the wave
length) is the actual size of the instru-
ment, and from this to find the approxi-
mate dimensions of the winding tubes to
be used. Having these on hand, and know-
ing the maximum inductance of the pri-
mary by equations (2 or 3), we can imme-
diately determine the number of turns that
the primary coil will require to obtain the
wave length sought, by solving equation
(3) of (Part 1, March, 1917, issue) for N.

The inductance of the secondary winding
should be such that its wave length should
correspond very nearly to the antenna cir-
cuit, and that of the primary. If this con-
dition is to be obtained, then we have an
ideal condition of maximum efficiency and
great care must be exercised in bringing
about this ideal condition. The value of
the secondary inductance must therefore be
in the neighborhood of the primary (unless
it is to be shunted by a variable capacity),
but in practise it is made somewhat larger
than that of the primary. It is customary
in coupler design to allow one-half inch
difference in size of diameters between the
primary and secondary tubes and therefore
the diameter of the secondary can readily
be determined The number of turns re-
quired is deduced from equation given in
the September, 1917, issue.

Details of Aérial Construction.

When it comes to discussing details of
amateur aérial construction, one could al-
most write an encyclopedia.of several vol-
umes, for «in traveling about the country, it
i1s amazing to note the many different ideas
followed in building antennz. This is so
for many reasons, not simply because one
Radio Amateur wishes to have something
different from his fellow Amateur across
the street, but ‘n a great majority of cases
his pocketbook controls the design. And so
it is that instead of using beautifully mold-
ed ten-inch Electrose insulators on his
aérial, you may perchance bunk into one of
the greatest freaks of modern times, a real
dyed-in-the-wool Amateur antenna—con-
structed from about six kinds of wire, in-
cluding some good old iron hay-baling
wire, and a variety of insulators that would
win first prize in any freak photo contest,
made from miscellaneous odds and ends,

|
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“ASK ANYONE WHO HAS USED IT”

WENT THROUGH CHATEAU-THIERRY,
ARGONNE AND MEUSE OFFENSIVES

A soldier who used a Brandes Headset all through the war brought it to
us for slight repairs afterward. He knows that a Brandes is the best that

can possibly be made.

BRANDES
WIRELESS
HEADSETS

CLEAR TONE
LIGHT WEIGHT
DEPENDABLE SERVICE

Score 100% efficiency in actual use.
Sharp, Unblurred, Readable Signals

assured by

You ought to hear him talk.

(Name on request.)

7 Superior”

Set 2000 ohms, $6

‘“ BRANDES MATCHED TONE ”—

Exactly matching the tone of both receivers in each set and thus eliminating
all confusion due to unmatched harmonics.

TRIAL
OFFER

Test it,—compare with
distance.

Brandes Wireless IHeadset sent to you on trial for 10 days.

others,—for sensitiveness, clearness,

” Prove for yourself the fine quality, the “matched
tone” The two diaphrams, toned exactly alike, strengthen
the signals and prevent blurring. Used by many U. S. Gov't

experts, and experts abroad; by colleges and technical schools; and by pro-

fessionals and amateurs everywhere.

If, for any reason, you are dissatisfied, your money back without a question.
SEND 4c¢ FOR CATALOGUE E.

C. BRANDES, Inc.

Room 814

32 Union Square
New York City, U. S. A.

WIRELESS RECEIVER SPECIALISTS.

E
é

Radio Electrical Supply Co.,

Complete Line of Brandes Receivers for those in Canada.

Send stamp for Pamphlet “E”
43 McGill College Avenue, Montreal, P. Q., Can.

\

electrical ambition.

Why not you?

Fall Term
Opens Oct. 1st
“Earn While You

Full provision for se-
curing defictent high
school credits.

for a ‘Photo Story’’
hook and hulletin of the College of Electrical Engineering.
SCHOOL OF ENGINEERING OF MILWAUKEE
College of Electrical Englineering
110-373 Broadway

Learn’” if you wish.

Clip the coupon now

Milwaukes, Wis.

P SN ELECTRICAL ENGINEERING

Bachelor of Science Degree in Tlree Years.

Accomplish your
Three years of intensive conscientious study

here will train you to become an Electrical Engineer with a degree
of Bachelor of Science.
trained men—engineers.
by leaps and bounds.
Forty professors, expert in their lines, form our faculty.
are leading hundreds of ambitious young men to sure Success.

Electrical industry demands technically
At home or abroad the field is widening

They

In fully equipped laboratories, shops, drafting rooms and recitation rooms
day by day you will become fully prepared to engage in the profession of
Electrical Engineering.

-~ CLIP HERE
© School of Englneerlng of Milwaukee
Mllwaukee, Wis.

: Gentlemen :(—Without obligation. send me catalog.
Photo-Story hook and particulars concerning your 3-
Year Electrical Engineering Course with B.S. Degree.

Name .
Address . .
City ..
ABe simthsis. . Education e
SCHOOL OF ENGINEERING OF MILWAUKEE

110-373 Broadway Milwaukee, Wis.

60 cycle alternating current lamp socket.
Thousands in use giving satisfactory service.
amperes. Shipping weight 10 pounds.

and Battery Clips $15.

sufficient for postage and insurance.

This is a new size of F-F Rectifier and similar
Magnetic Rectifiers which have been on the market for over 3 years.
Simple

Copper and carbon electrodes rectify the current. [
Price complete with Ammeter
Also F-F Battery Charging Rbeostats that
operate from Farm Lighting Plants and Direct Current i
Send check for prompt shipment via express or if via parcel post add g8
Bulletin 12 on request. 4

KTHE FRANCE MANUFACTURING CO., Cleveland, Ohio :

HOME BATTERY CHARGING )

means vitality and long life to your battery and anyone can do it with the

NEW F-F BANTAM BATTERY BOOSTER

which will fully charge any 6 volt storage battery eF-Ficiently from 100 to 130 volt

to our standard F-F

safe, sure acting.
Capacity 6 volts 8

Service.
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WHY PAY

for a course of study in ‘wireless
telegraphy when our unique plan of
profit sharing with our students guar-
antees a large saving on tuition and
an estimated return of all?

Our Correspondence Course

1s most thorough and we are placing
alf our graduates in good positions
without one day’s delay. We repre-
sent several large steamship com-
panies and are actually paying stu-
dents to complete our course and
obtain their licenses, the demand on
us for operators is so great.

We are now the largest and best
equipped radio school in the world,
although some with less than one-
fifth the number of students claim
this distinction.

SERVICE RADIO SCHOOL

Dept. E, 900-2 Pa. Ave. Washington, D. C

RADIO AMATEURS

Do you want your radio station listed
among the "long distance’’ amateurs?
Our new type “R” 1 K. V, A. 25,000 volt
Wireless Transformer will make your
station efficient for “long distance™ relay
work. Write for our catalog 20 T describ-
ing complete transmitting apparatus.

Thordarson Electric Mfg. Co.
501 S. Jefferson St. Chicago, Ill.
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including beer—excuse us, near-beer—bot-
tles, porcelain cleats, waxed wooden rods,
pieces of crockery and other choice bits of
“backyard junk.”

So it is seen that there is a wide latitude
in ideas, and good omnes, too, in many cases,
let it be said, for building an experimental
wireless antenna of fair efficiency. Your
average Radio Amateur does not care so
much about the “looks” of his antenna as
he does about the fact as to whether or not
he can sit down in his little coop with his
apparatus about 10 P. M. and hear “Car-
narvon” calling one of his Britannic Majes-
ty’s cruisers lying off the Canadian coast!
That’s the life that cheers.

Figs. 5 and 6 show several practical and
approved developments in aérial design,
which are not ounly efficient, but simple as
well, in their application. Fig. 5 shows a
typical elevated aérial spreader, which may
consist of a length of stout bamboo, or a
very good spreader is composed of cypress
or oak sparring, about two inches.square.
The best shape for the spar is to make it
about four inches broad at the center, so as
to give it greater strength against bending.
For ordinary work the Amateur usually
winds several turns of wire around the
spreader, and then fastens his insulators to
it. A good construction, however, is af-
forded at very small cost by having a black-
smith (or else you can make them your-
self) bend up a few eye-bolts, as shown in
Fig. 5. These may be made from % inch
round, wrought-iron har, threaded at one
end and provided with a washer and a nut
or two. The iron and wood work on the
aérial should be thoroly painted, of course,
before erection, so as to withstand the
weather. A heavy red or white lead paint
is advised. If the antenna is to be used for
“Receiving” only, four insulators are placed
at both ends of the flat-top at the spreaders.
Where the very highest efficiency is de-
sired, extra insulators may be placed in the
suspension ropes holding the spreader, as
shown at X. This is the standard of aérial
construction, but a much simpler form
which has been extensively used in com-
mercial practice, on ship stations particu-
larly, is that shown in Fig. 6. Here no in-
sulators are used in the flat-top part of the
aérial proper, but they are placed in the
main suspension ropes, as shown at X.
This insulating scheme effectually insulates
the aérial, of course, and a piece of brass
or iron pipe may very well serve as a
spreader, connecting the wires of the flat-
top to the pipe, by winding the ends of the
wires around it. It is the best practice to
run a jumper wire across the strands, sol-
dering this thoroly at the joints. This ap-
plies to the free end of the antenna; no
jumper wire being required at the opposite
end, where the lead-in rattails are led off.
In any case all joints in the aérial circuit
thru which radio frequency energy has to
pass, should be carefully soldered, or else a
very good design of clamp should be used,
packing the cleaned wire joint with tin-foil
before tightening the clamp. The jumper
and rattail connections for inverted “L”
and “T” type aérials are clearly shown in
Figs. 1 and 2.

Kind of Wire to Use in Aérials.

“What kind of wire should I use for con-
structing my aérial?” “How many feet
long?” and “What altitude?” are questions
frequently repeated, and these are not sim-
ple ones, either. However, the Radio Ex-
perimental fraternity may count itself
lucky in the respect that the size of wire
for the antenna is pretty well standardized.
For Amateur antennz, it is common to use
a wire corresponding in size to No. 14
B. & S. gage solid conductor. Where
stranded cable is used, and which possesses
a much lower high frequency resistance
than a solid conductor of equal diameter
(owing to its greater surface area, which

You benefit by mentioning the “Electrical Experimenter” when writing to edvertisers.
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is the only part of the conductor traversed |
by the radio frequency currents), then a
seven-strand cable is commonly employed.
Seven strands of No. 22 or 24 wire consti-
tute a common size of cable for experi-
mental work, while a heavier cable is used
in building commercial and Government
stations. There are several kinds of wire
in use for aérial construction. Aluminum
wire was VUsed previously, but it is very
difficult to make a good soldered joint with
aluminum wire, and for several other rea-
sons it has not been used very much in
latter-day practice. A very good wire for
amateur work is a plain solid copper con-
ductor, No. 14 B. & S. gage, or heavier,
which may or may not be tinned. A good
stranded cable for this work is one com-
prising seven strands of tinned copper wire.
Another standard cable is a seven-strand
one composed of phosphor bronze stock,
which s of course very strong and suitable
for the extra long spans. Still another
form of wire in use for experimental
aérial construction is copper-clad steel
wire, which possesses greater tensile
strength than any other equal size electrical
conducior. The radio-frequency currents
pass thru the outer copper jacket. Plain
iron wire alone has been used, but is not
very satisfactory. |

Grounding Connections.

The matter of grounding antennz, espe-
cially of the elevated type, is very important,
markedly so in the case of thunder-storms.
Also the Fire Underwriters’ rules have to
be carefully heeded in this respect, which
apply to every building on which fire insur-
ance is carried. The safest method to fol-
low in any event, for your own protection,
as well as keeping in conformity with the
Fire Underwriters’ rules, covers the follow-
ing recommendations for the grounding of
vadio antenna.

These regulations call for a ground wire
connected to a first-class ground plate or
pipe running down to damp earth, or to the
street side of water mains in cities, this
ground wire being composed of No. 4 B. &

gage solid copper conductor. The
ground wire connects to a grounding switch
rated at 600 volts and 100 amperes. The
regulations do not specify what size of
lead-in conductors should be used, but it is
apparent and obvious that if you intend to
conduct a heavy static surge or induced
charge from a thunder-storm down to earth
thru this massive switch and ground wire,
that you certainly would not make a lead-
in of No. 14 gage wire, like so many ama-
teurs have been wont to do in past years.
The right way to do this is to construct the
lead-in wire of No. 4 B. & S. gage solid
copper conductor or its equivalent in cross-
sectional area, such as by employing two
or more wires of smaller size stranded to-
gether. Good Radio Engineering practice
calls for rattail leads brought down from
each strand of the aérial to be of equal
cross-sectional area to the aérial strands
proper, and then bunching these rattail
leads into the lead-in joint at the bottom of
the fan-tail construction. All of these

ELECTRICAL EXPERIMENTER

Size 5" x 3" x 3"

THE EATON
OSCILLATOR

FOR EXPERIMENTERS

Designed to trans-
form receiving circuits
to receive arc and other
undamped signals. It
may be used across cir-
cuits whose inductance
lies between .05 and
100 M.H. and whose capacity lies between .0003 and .005 m.f.

Requires no adjustments of any kind. Circuits are engraved
on top. Only one variable, the tuning condenser, is required.

The simplest and cheapest way of receiving arc, tube and
high frequency alternator signals.

PRICE $14.90 IMMEDIATE DELIVERY

THE .004M.F. FARADON MICA CONDENSER

Comparative tests have proved the W.S.A. mica FARADON to be
the best primary transmitting condenser made. 2
FARADONS are built in .002 m.f. and .004 :
m.f. capacities. The .004 m.f. FARADON is
tested for 30 minutes at 21,000 volts and 18
amperes in a circuit of 1000 meters electrical
length.

The temperature rise during this period is less than
3.5°C. Every condenser is guaranteed for one year.

.004 m.f. FARADON $28.50 Immediate Delivery ]
WIRELESS SPECIALTY APPARATUS CO.
ENGINEERS, DESIGNERS, MANUFACTURERS
Boston, Mass., U. S. A,

joints, as aforementioned, should be SOL-
DERED. The rattail leads should be
brought into an aérial conngector of some
" kind before being soldered, so as not to
depend upon the solder alone for mechan-
ical strength or electrical conduction.

The Fire Underwriters’ rules further
stipulate that this lightning ground and
switch should be placed on the exterior of
the building in all cases, and furthermore,
that this ground which has just been de-
scribed in detail, should be separate from
the station ground. It is the usual practice
in experimental radio stations to place the l
aérial grounding switch either on the win-
dow-sill or on the side of the window, and, l
of course, it should be covered with a metal
or other box, so as to protect it from rain |

UNIVERSAL
RADIO
APPARATUS

— It is the policy of
i this company never
to consider a sale
completed until the
customer is thor-
oughly satisfied.
Incidentally our in-

struments seldom
fail to satisfy, be-
cause they are
scientifically de-
signed and built on

Type UL-5 Receiver honor. If you are
interested in radio apparatus of the highest grade at fair prices,
enclose a 2-cent stamp for our catalogue.

Type UL-5 Receiver.

This is a complete receiver for undamped waves up to 17,000
meters. No external coils, couplers or condensers are needed, since
it is entirely self-contained. Sizes 8” x 12" x 7" approximately.

We control the patent rights for the Mignon System and can
supply these instruments.

UNIVERSAL RADIO MANUFACTURING CORP.
Dept. W Elmira, N. Y.
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AMPLIF Y vouw

With the new DETECTAGRAPH-TRANS-
MITTER, the amateur can amplify radio sig-
nals to such an intensity that he can hear the
signals about his station without the need of
the telephone head set.

By the addition of a loud talking telephone
he is able to hear the messages many feet
away from the instrument.

The  super - sensitive  DETECTAGRAPH-
TRANSMITTER herewith shown is two and
three-eighths inches in diameter, five-eighths of

RADIO SlGNALS

the amplifying f)rocess is attained is by attach-
ing with tape the DETECTAGRAPH-TRANS-
MITTER to the regular wireless receiver.

Not ounly is this instrument applicable for
amplifying radio signals, but it can be used
with equal satisfaction for magnifying other
sounds. Phonograph music can be transmitted
from one place to another by means of this in-
strument, and those who are afllicted with deaf-
ness will find enormous benefit by using this
transmitter. It is the greatest device for iuul d-

an inch thick and weighs
less than three ounces. It
is the most sensitive
sound detecting device
ever brought before the
public.

The manner in which

Our Super-Sensitive De-
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Price, $7.00 Complete
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Detectagraph Rheostat,

especlally made for am-
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Super-Senslitive No.
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This detecting instru-
ment of marvelous
gensitivity can he
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and snow. In running the ground wire
down the side of a building, it need not be
insulated and bare copper wire is generally
emploved. Fig. 4 shows one form of efhi-
cient ground for lightning protection or for
the regular station grounding purposes.
This ground is composed of a piece of gal-
vamized chicken wire buried from three to
five feet in the earth hetween two layers of
charcoal. The depih to which *the ground
plate is buried will depend upon how dry
the top soil is. The ground plate must be
placed in wet carth, no matter if it has to
be buried twenty feet deep, unless some
provision is made to keep the earth in this
vicinity moist, such as by daily watering, or
else by allowmg a waste pipe from some
water system to empty over the spot.

Types of Masts.

When it comes to masts or towers for
supporting the elevated type of antenna,
there are many different styles. One of the
latest events in radio is the “Tree Aérial,”
as devised by Maj.-Gen. George O. Squler,
which was described in detail, with special
drawings, in the July, 1919, 'issue of the
ELECTRICAL EXPERIMENTER.

This represents one form of natural ele-
vation for supporting aérials or aérial con-
ductors at a considerable altitude, and an-
other one is the halloon or box kite. The
average Radio Amateur does not care so
much about details on the coustruction of
radio masts, for in practically all cases he
will follow his own intuition in making use
of whatever material and facilities he may
happen to have on hand. For example,
some antenna masts used in the past have
been of the latticed wood form of construc-
tion, while others of the iron pipe type
have heen erected to considerable heights.
We remember one mast of iron pipe con-
struction in the vicinity of New York City
which rose to a height of 110 feet. For
safety’s sake, such a mast should not be
constructed with too small a pipe at the
base, and for altitudes of 75 to 100 feet, the
first and second hase sections of the mast
should comprise standard heavy wrought
iron pipe not less than 3 to 32 inches in
diameter. Needless to say, the iron pipe
should be either galvanized or else thoroly
painted hefore erection, and very carefully
guyed by stranded steel cables attached 13,
2/3 the altitude and at the top. Long guy
wires should he split up into sections not
exceeding 20 feet, by means of strain insu-
lators.

Aérial Insulators.

Various forms of commercial and home-
made aérial insulators are shown in Figs.
7 and 8. Fig. 7 illustrates the commercial,
fluted type of molded Electrose insulator,
as well as the FElectrose ball insulator.
Where greater efficiency is desired, several
of these insulators are connected in series
to give a high resistance. Porcelain cleats
are often used in constructing small experi-
mental antennz, and serve the purpose
quite well. Another detail shown in Fig. 7
is an aeérial insulator made from a piece of
hard rubber, polished or unpolished (Bake-
lite is best), the two ends of which have
threaded screw eves as indicated. A tin
or galvanized iron water shield is made to
clamp at one end of this hard rubber insula-
tor in order to ward off rain, and thus keep
the insulator in a better working condition
during inclement weather. It is absolutely
impossible to obtain any long distance re-
sults for transmiiting ov receiving with rain
pouring down on the insulators; for a
considerable amount of the energy induced
in the aérial conductors will leak to earth
thru the water covering the insulators. The
commercial radio companies have overcome
this difficulty by placing cable shields on the
antenna insulators in this fashion in a great
many instances, and undoubtedly will use
more of them as this fact is better appre-
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ciated. Figs. 7 and 8 show novel ideas for
constructing antenna insulators from porce-
lain tubes. Of course, the smali tubes are
not of much use, generally speaking, but the
large size tiubes, measuring about 12 inches
long by 124 inches in diameter, are cheaply
purchased, and make very good insulators.
Of course, the main question here is “How
can the screw-eves he securely anchored?”
and several suggestions are given in the
drawing herewith. In one case the screw-
eyes have their lower ends twisted spirally
with the largest diameter at the hase, so
as to hold firmly in molten sulfur; or the
screw-eye may be held by slotted wooden
blocks cut so as to expand and wedge
against one another inside the tube. IFig. 8
shows a detail drawing for making a pair
of brass or iron clamps which will make a
very substantial aérial insulator from any
stout porcelain tube.

e T s

V\THE HOW AND WHY OF RADIO
APPARATUS.

Series to Date.

No. 1. The Induction Coil, Page
1493, Nowvember, 1916.

1 No. 2. The Transformer, Page
1656, January, 1917.

No. 3. Condensers, Page 735, Feb-
ruary, 1917.

No. 4. Spark Gap, Page 113
June, 1917.

No. 5. Radio Transmitting Induc- |
tances, Page 537, December, 1917.

No. 6. Radio Receiving Tuners,
Page 685, February, 1918.

No. 7. Radio Receiving Condens-
ers, Page 766, March, 1918.

No. 8. Detectors, Page 30, 1lay,
1918.

No. 9. Telephone Receivers, Page
176, July, 1918. =

No. 10. Radio Amplifiers, Pagel|=
472, November, 1918,

No. 11. How to Make and Usc a
Direci-Reading Wave Meler and De-
cremeler, Page 874, April, 1919.

Radio men everywhere will un-
doubtedly like io obtain the complete
set of 1hese specially prepared papers
on the “How and W hy of Radio Ap-
paratus.” Also the following three
imporiant and timely papers on thel
“Calculation and Measurement of In-
N ductance,” by Mr. Secor and Samucl
| D. Cohen. -

Nos. 1, 2 and 3 “Calculation andy
Measurement of Inductance,” appear-|
Ying in the March, April and Sepiem-
{ ber, 1917, issues. E

Those nterested in these wvaluablef
papers can obiain prices of individual
back wnumbers containing them byl=
writing to the “Circulation Depart-|=
ment.”

i [T e

In closing, it may be said that the Ama-
teur Radio man will learn much by close
observation and the application of common
sense and everyday electrical technique to
his antenna structures. Don’s use faulty
lead-in insulators to bring the aérial cur-
rent into your radio shack—huy a good one,
even tho it costs a few dollars. An excel-
lent one is that made of molded Electrose,
with threaded tightening flanges. A hole
drilled thru the center of a piece of glass,
hard rubber or bakelite sheet, at least one
foot square, makes a very excellent lead-in
insulator. Don’t tie vour aérial so tight
that in a wind-storm it will hreak at the
first swing; suspend one end by a counter-
balance weight, or else by springs, so that
the flat-top can expand at least 5 to 10 feet
in a 100- to 150-foot span. Watch your
aérial’s behavior in your first wind-storm
and vou will learn more than by reading
several books on the suhjects.

T

[
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ARE YOU IN THE RACE

FOR POSITION -- POWER -- SUCCESS?

There is no ““handicap,” All contestants are eligible

ALL YOU NEED IS
GRIT —DETERMINATION—

TRAINING!

At the School of Engineering of Milwaukee can be secured the specialized
technical training prerequisite, if you would win to success in the great electrical
field. Special One Year Course in Practical Electricity.

Expert instructors, extensive and perfectly equipped laboratories-—careful,
scientific combining of theory and essential practice—these "and many more
desirable features have guided hundreds of ambitious young men to the success
for which they have striven.

Are You Less Ambitious Than They ?

Resolve to enter the race at once. Right Now! Get in line by clipping the
coupon foday. No matter what your previous education, there’s a starting place
for you here. Every phase of electrical instruction taught in a way to benefit
and aid you to success. R. O. T. C.—Physical Director—Fraternity House with
Board and Room at Cost to Stu- Scissors here
dents, School of Engineering of Milwaukee,

. 105-373 Broadway, Milwaukee, Wis.

Mark aml“Pmal] Sthe c'(?ugonl for Gentlemen:—Pleagse send me, without obligation, a
the new hoto-Story ulletins p CStorett 2D 4 Rt
and full particulars cor;cerning the c‘}l},‘gég E]t::i‘;ed. and full - information concerning - tho

course that interests you. Electrical Engineering (B.S. Degree 3 Yrs.)
Electrotechnician Course 4-Month Trade Courses

. . . 1 Yr. Practical Electricity Home Study Courges
School of Engineering of Milwaukee | I¥: Bocirian ' Sisehanical Dratiing pes
105-373 Broadway, Milwaukee, Wis. | Name ...
“An EIl 1 Tech s Address. .. P
n ectrica echnician’s ) 4
Institute” Oty e b vt . 353 - bt A b Suatelid. ... . e 5
Education.......... .. = 00 oldozco o ST o e (EOC '

This is the first practical storage battery for supplying the plate current for vacuum tubes
and is so far in advance of all other types that it is destined to maintain the leadership.

The numerous advantages of the lead cell are fully characterized in this battery. The con-
struction is rugged; the plates are of the best design and workmanship; the individual cell-casings
are made of transparent Pyralin and welded together to form a solid unit. Its capacity of 3 ampere
hours is sufficient for supplying current to a number of tubes simultaneously while assuring peak
voltage operation for long periods of discharge. With this battery, charging from A.C. sources is
easily accomplished with any type of “Tungar” rectifier without changing any of the windings.

TYPE ROAA—with liquid electrolyte ........... ..$17.50
TYPE ROAB—with non-spillable electrolyte .. .. .. .. .. .. ......... 19.50
€end for literature on this and other new Grebe developments.

A. H. GREBE & CO. Richmond Hill, N. Y.

You benefit by mentioning the “Electricai Experimenter” when writing to advertiscrs.
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AUDIOTRON
VACUUM TUBE PANELS

PARTS AND ACCESSORIES

Panel full XX Grade Conti-
nental Balelite Dielecto Steel
cut and whitened engraving.
All metal parts heavily nick-
eled. Switches for double fila-
ment tubes and arc or spark
reception. New type Back
mounted smooth running
rheostat. Panel also furnished
in maple with imitation black
bakelite finish.

No. 8B. Full Bakelite panel assembled......... $15.00
No. 8BP. Complete set of parts............... 12.00
No. 8W. Wood panel complete ......... ..... 12.50
No. 8WP. Complete set of parts. .. ............. 10.00

Send for free bulletins on panels, couplers, detectors, parts, etc.
Send cash with order and save all delivery charges. Dealers: write for proposition.

AUDIOTRON SALES CO., 311 Lick Bldg., San Francisco

’Q BIG 300 PP.
D UCK Wireless & Electrical

Catalog is now as it always has been, the largest and most
complete and dependable Wireless Catalog published. Mailed
for 12c in stamps or coin which may be deducted on first order
of one dollar. Catalog not sent otherwise. This catalog costs us
twice th= price of other catalogs.

Everything in wireless worth while is listed in this catalog. The experienced amateur will tell
you to see our_catalog before buying. You are thereby insured against an unwise purchase. It
is the Beacon Light to ‘gnide you right in the selection of your wireless apparatus. No bigger or
better values are obtainable elsewhere. Send for revised price list. It is yours for the asking.

THE WILLIAM B. DUCK CO., 230-232 Superior St., Toledo, Ohio

i Manufacturers of Reliable Instruments and

Distributors of All Prominent Makes of

RADIO APPARATUS

Everything essential to the successful
installation of a radio station.
Bunnell Apparatus is Sold by Dealers
Everywhere
Catalog 40-E on Request.

J.H.BUNNEL & C0. 32 Park Place, New York

A Special Feature,
The Straight Lifie
Radio Key.

f

= |

Eccentric Antennae |
(Continued from page 432)

the general efficiency of the aérial, but
serves to protect it from corrosion. As
to the relative merits of the two kinds of
wire, there seems to be some doubt. The
operaters using each kind declare their own
particular kind the best.

Side View of Special Recelving Transformer

Having Four Coils. 1 and 2 Are Primaries,

While 3 and 4 Represent Secondaries. This
Affords Very Fine Tuning.

There has also been some discussion as
to the relative merits of the two forms of
aérial—i.e., the flat-top and barrel types.
There is no doubt, however, that the barrel
type has far more capacity for the same
length than the other. But it also, appar-
ently, would help to increase the static in
the phones.

The United States Government has evi-
dently found some very excellent advan-
tages in it tho, for it has adopted the
barrel type for use on all its battleships,
and has practically abandoned the use of
the flat-top aérial on them. It was first
tried out by our battleships that were work-
ing in conjunction with the Allied fleet in
the North Sea.

No doubt the up-to-date Amateur will
be glad to give these different antennae
a try-out.

Phones

Rec. mauc.

{

Fig. 4

114

Acme Apparatus For Results

THE ACME AMPLIFYING TRANSFORMER
Type A-2

A very compact and efficient transformer especially
designed for repeating between tubes in Vacuum Tube
Amplifier Circuits.

Two-winding, closed magnetic type. Primary and
secondary of No. 40 enamelled wire, wound on one
leg, with a turns-ratio proved by exhaustive experi-
mentation to be the best. Supported on aluminum
castings, with bakelite panel and nickel-plated binding

posts. Shipping weight, 2 Ibs.
Type A-2 Ampylifying Transformer, $10.00
Same, unmounted 7.50

Inquiries solicited from responsible dealers.

ACME APPARATUS COMPANY

23 WINDSOR ST, CAMBRIDGE, MASS.

Hook-up of Special Variometer Coupler,
Provided With Four Coils, Two in the Pri-
mary and Two in the Secondary.

NEW HONOR FOR SIR OLIVER ]J.
LODGE.

On June 6th at Clarence House, the
Duke of Connaught presented to Sir Oliver
Lodge the Albert Medal of the Royal So-
ciety of Arts, which was awarded to the
famous scientist “in recognition of his
work as the pioneer of wireless telegraphy.”

BARGAINS IN RADIO MASTS.

What with the great epidemic of under-
ground antennae now sweeping Amateur
Radiodom, we should shortly see radio
mnsts given away for the asking. What?

You benefit by mentioning the “Electrical Experimenter”’ when writing to advertisers.
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COMMERCIAL
WIRELESS

Splendid opportunities now in the MER-
CHANT MARINE for Wireless Operators.
Salaries now being paid—Junior Oper-
ators, $85 per month; Chief Operators,
$110; food and quarters included. Equiv-
alent ashore from $35 to $40 per WE)Ek.
ur

Interesting and fascinating work.
graduates in all parts of the world as

operators, instructors, inspectors, etc,,
etc. Students from all over the country.
If you are interested in Commercial Radio
let the EASTERN RADIO INSTITUTE
train you. Endorsed by Marconi and
Government officials.
SUMMER COURSES.
start any Monday.

EASTERN RADIO INSTITUTE

899B Boylston St. Boston, Mass.

Day or evening
Send for prospectus.

NEW catalog just
off the press.

Seventy-six pages of
new apparatus for the
Radio Experimenter.
Send 4c¢ for this com-
plete catalog.

Haller, Cunningham
Electric Co.,

478 Market Street,
San Francisco, Cal.

THE BARR
MERCURY-CUP WIRELESS DETECTOR

The most effici-
ent Detector on
the market.
Tested by the
United States
Government
and Marconi
Wireless Tele-
- graph Co.
Inprpases the efﬁc1gncy of every wireless re-
ceiving set by making the signals clear, sharp
and distinct.

Instantly adjustable at a constant pressure.
For full information and price—write

THE BARR MERCURY-CUP DETECTOR
169 Columbia Heights Brooklyn, N. Y.

o | i
THE BARR MERCURY CUP DETECTOR
[ Per Dec 29 9%

ELECTRICAL EXPERIMENTER
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New 1 K. w. Quench-

ed Gap Transmitter
(Continued from page 427)

switch has been named a “Tone Clearer”
because poorer tone conditions due to
changed operation in the gaps may be
compensated for by rotating the handle
at the left of the holder as shown in Fig.
3. Precaution is urged never to use the
power changer or gap changer with the
current on, as the shaft and handle are
“alive.”

Each gap unit consists of two brass
discs which are bolted together thru their
centers. A silver ring elec‘rode is riveted
to one side of each disc. Two fish paper
gaskets, one placed underneath the Dolt
head and the other between the interior
face of the discs. Upon close scrutiny
these gaskets will be observed in the gap
in the photos herewith presented.

Proper cooling of the gap is afforded
by the two sheet metal parallel tlanges,
which are placed integrally with each gap
disc. These flanges join each other at
two edges only, the other two edges being
left open, forming a flue.

The resonance inductance which is fur-
nished with this set is of the iron-clad
type. It has two windings, one being for
full power operation, the second, which is
larger inductance, is for low-power oper-
ation. Actual operating tests show that
the natural period of the A. C. armature,
resonance, inductance and transformer
primary is 425 cycles. The operating fre-
quency ranges from 450 to 550 cycles.

One of the most unique parts of this
set is the combination flame-proof Morse
key and antenna switch.
with larger contacts for carrying audio-
frequency currents at low potential. It
is encased in a gas-tight housing of black
Japanned sheet brass, this housing mak-
ing the “live” parts of the key free from
all electrical contact with the power cir-

TELEGRAPHY

Both wire and wireless, and Station Agency taught
thoroughty and quickly, BIG WAGES NOW PAID,
some of our recent graduates procuring $138.00 per month
to start. Great opportunities for advancement. Our school
the oldest and largest—annual enrollment 600 students.
Endorsed by railway, telegraph, wireless and government offi-
cials. Expenses low—chance to earn Dart. Catalog free. Write.

DODGE INSTITUTE, 22nd St., Valparaiso, Ind.

cuit. The connection between the key
and the panel is made by two lengths of
tlexible cable, each five feet long. By
means of the antenna switch, both the
generator armature circuit and also the
generator field circuit are broken when
the switch is in receiving position.

The thermo ammeter is used in connec-
tion with the Weston shunt-block, one end
being grounded to the panel frame. It
reads from 0 fo 15 amperes.

The wave changing device that is used
in connection with this set, is built for
durability as well as the highest efficiency.
It consists of a fixt primary coil and
movable secondary coil. They are de-
signed to have, corresponding turns as
tuning points, and make simultaneous
contact with two selector arms. At the
left of the upper panel will be seen the
handle which varies the wave length. At
the left of this handle will be seen three
openings, the center one being encircled
by a white ring. The correct wave-length
of the set is read from this point, the other
two openings being for various calculations
of wave length. The right-hand handle on
the panel is used in connection with the
loading  inductance. Designated wave
lengilis of this set when operated on a
Navy standard are 600, 752, 952 and 1,905
meters. This set under laboratory tests
with a dummy antenna, the same as would

be used on a ship, has radiated as high |

as 18 to 19 amperes antenna current. It
has a daylight sending range from actual
tests of over 1,000 miles.

This set is at the present time being
used by the Navy and is installed on a
great many of the merchant vessels, and
has proven one of the most efficient sets
ever designed.—Photos courtesy, Emil J.

Simon.

You benefit by

The key is made |
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| Mechanical

| Engineering
i

Learn at Home!

Employers everywhere are looking for
men with mechanical ability. Splendidsal-
aries and rapid advancement are offered.

There is an easy, delightful way in
which you can learn right at home in
spare time. For 28 years the Interna-
tional Correspondence Schools have been
giving men and women just the training
they need for success in mechanical engi-
neering and more than 200 other subjects.
Hundreds of thousands have stepped into
good positions through I. C. S. help, but
never were opportunities so great as now.

Letthe I. C. S. help you. Choose the work you
like best in the coupon below, then mark and mail
ittoday. This doesn’t obligate you in the least
and it will bring you information that will start

you on a successful career. This is your chance.
Don’tletitslipby. Mark and mail this coupon now.

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 6199, SCRANTON, PA.

Explain, without obligating me, how 1 can qualify for the
position, or in the subject, beiore which I mark X.

[] FLEOTRIOAL ENGINEER

| Electrician

[} Electric Wiring

(] Electric Lighting

[] Electric Car Running

Heavy Electric Traction

Electrical Draftsman

Electric Machine Designer

Telegraph Expert

(1 Practical Telephony
MRCHANIOAL ENGINEER

Mechanical Draftsman

Ship Draftsman

Machine Shop Practice

Toolmaker

=

QHEMICAL ENGINEER
SALESMANSHIP
ADVERTISING MAN

BOOKKEEPER
terographer and Typlst
Cert. Pub. Accountant
Traffic Management
Commercial Law
GOOD ENGLISH
STATIONARY ENGINEER

Gas Engineer
CIVIL ENGINEER
Mapping

CIVIL SERVICE
Railway Mail Clerk
Textile (verseer or Sapt.
AGRICULTURE
Navigator Spanish
PonltryRalsing French
Auntomobiles Italian

Surveying and
MINE FOREM'N ORENG'RR

0
ARCHITECT -
Architestnral Draftsman -
H

PLUMBING AND HEATING
] Sheet Metal Worker

Name.

Present
Occupation

Street
and No.

State.

City

AN EASY WAY TO
MAKE MONEY .:::

content to

. plod along

on 8 small salary. Be independent. Go in the tire re-
smring business. One man says "‘I made $60.00 the first
ay.”’ Others average $200 to 3500 a month. Very little

capital needed. Jobs plentiful. Every motorist a posa-
gible customer. No experience needed. We teach you.

Wlﬂﬂre Repair Outfit

Improved Wrapped Tread Method
Used by Tire Manufacturers s

Does as good work as the big high 4
priced vulcanizing outfits. A boy (5
can use it., It’s the only vulcanizer ey
that has Automatic Heat Control, and £y
can’t undercure or overcure a tire. J
Requires no watching or regulating.

FREE Book 1

**How to Open & Tire Repair Shop.'*
It tells how to make big money. .
Don’t delay. Write quick. ¥

C. A. SHALER CO. -
2208 Fourth St.  Waupun. Wisconsin

mentioning the '“Electrical Experimenter’” when writing to advertisers, o
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KWMMMQ OO AR OTOTO! Loy mwg
jarstrse BRELECTRICITY]
) ENGINEERING k’ _ § Taught by a practical man. |
- COMPANY g A ) S Fows Voh

: : This is a course of study for the worker, not the idler, and one who wishes to
( B ? Y . g p 3
onsulting Electrical E{ learn the electrical business, or to make quicker and surer progress in this

4 Engineering 5 &l line, I can help. The work as designed, suits both experienced men and begin
2| We design and perfect electrical de- 4 4 ners as the instruction is actually handled by me with a view of meeting the
{ vices and apparatus. Power plants, 3 & particular needs of each student. V’lfhe prmcupa] requirement for success in
E{ electric railway maintenance and ;3 & my work is for the student to be willing and anxious to do his part, I do mine

Bl and I naturally expect and do insist that the students do theirs.

|- & I Promise Little But Do Much

I only make one promise and that is to satisfy you if you are in earnest and will
do your share. 1 cannot do it all alone for without some effort on your part, [

operation, and railway signals a
specialty.

Information supplied on
electrical subjects

Write us your needs and permit us g Bl my instructions are uscless to you. My course of study is not hard and one
«{ to advls? you and f‘""{Sh data, K| Ej with an ordinary education can handle it successfully, as I have made every J3|
Oul’fse"’lce ;S Prom:.tyhfe'lable and g Eé' effort to reduce the subject to the simplest possible terms. =
{ satisfactory, facts which are proven =
£ before our bills rendered are payable. ga] K?l RESULTS 2
B BURGESS BLUE BOOK ey ¢ Practical men recommend my course to others. Over 65% of my students are

engaged in electrical work. Over 11% of my present enrollment was obtained
through satisfied students.

FIFTY-FIFTY

All my dealings are on a 50-50 basis. I look at the proposition from your
viewpoint as well as mine, and do not expect you to do anything which I would
aot want to do myself, if I was in your position. While I naturally expect to
make money through my efforts, at the same time, MONEY is not my firs:
thought. No student is permitted to pay cash for his course on starting, the
payment being made in monthly installments. Also students have the privilege
of discontinuing the work if they find it is not just what they wish, and their
payments stop at the same time.

Send for my catalogue which tells the whole story regarding the way in which
the instruction work i1s handled, terms and what I have done for others.

size note book which is especially adapted
for use by electrical men and ‘electrical k2
students. It contains over two hundred
formulas for calculations and worked out B
problems, showing how the formulas are I;
used. Also drawings of electrical ma- g
=

d Our Mr. Burgess has prepared a pocket- é%

) chinery and devices, particular effort
being made in regard to Inside Connec-
tions. This book is recommended by elec-
trical men all over the country, is being
used in several technical schools, and is
being purchased by a number of electrical
establishments who furnish them to their
employees and customers.

2l The price of the Burgess Blue Book is h=

$1.00 and we refund the price if the book
does not meet with your approval,
BURGESS ENGINEERING CO.F

WML ”_ :..:” E ﬂ:l

Yorke Burgess, Supt.,
| BURGESS ELECTRICAL SCHOOL % s

ymm; A7 Ay v e A A a2 VA ra <

Yorke Burgess, Pres. and

Consulting Engineer

g 750 E. 42nd Street Chicago, Illinois j
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AMAZING AUDION DETECTOR
VALUES-$9.50 $11.75 $18.85 $22.00

Remarkably efficient and handsome audion control panels within the price limit of EVERY

AMATEUR, BUILT AND DESIGNED FOR THE AUDION, AS ONLY THE MAKERS OF THE

AUDION CAN BUILD IT. IN THE PAST, INSTRUMENTS OF THIS CALIBRE HAVE NEVER
BEEN OFFERED AT TWICE THESE PRICES.

GENERAL SPECIFICATIONS, ALL MODELS: Beautifu“y engraved and grained
genuine bakelite panels; 4 prong heavy nickeled tube receptacles; smooth running,

positive acting, adjustable rheostats; impregnated efficient mica stopping condensers;
— T adjustable or fixed grid leaks with polished nickel covers;
bakelite covered binding posts with new slotted positive
connecting feature; positive segmentally connected nickel
plated switches; 40 volt B battery of two 20 volt type
units cast en block with operating life of 6 to |12 months—
a remarkable advance in B batteries; handsome quartered
oak cabinets, round cofners, standard de Forest "Early
English” finish; perfect workmanship and expensive design ¥
throughout.
Type P-400 Audion Panel—Consists of tube receptacle,

grid leak and condenser, rheostat and binding post for
connection to tuner, A and B batteries on bakelite panel

7%" x 7%” without cabinet and B batteries. ...$9.50
Type P-401 Audion Panel-—Same as above with casbinet,
11.75
Type P-402 Audion Panel—Larger panel with 40 volt B
e battery in cabinet.. .. T T : $18.85
TYPE PSo 2'00 Typhe -500 Augion-fUltrau;Iion l:aneld- -Type P-402, Pamg
0—$22. with two switches for audion-ultraudion connection an
$ either 20 or 40 volt B battery in cabinet........... $22.00 TYPE P401—$11.75

NOTE: Al de Forest audion apparatus is sold without the tubes. Audion detector oscillator or amplifier tubes, $7.00 each additional.
Catalog sent on receipt of 10c in stamps to cover postage.

DE FOREST RADIO TEL. & TEL. CO., 1415 Sedgwick Avenue, New York City

You benefit by mentioning the “Electrical Experimenter” when wwiting to advertisers.
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Fit Yourself fx t Big Job

Don’t hesitate any longer.

ELECTRICAL EXPERIMENTER

Developing An Idea

By Nelsom Hall
(Continued from page 456) |

There is a greater

much, gathers up a large amount of in-
formation in his travels which he is ready
to impart to any one who will give him an
attentive ear. By pulling him to vour line
you can get what he knows and all he has
heard. In time he will make a good ad-
vertising medium if he is given “the dope.”

Then one can inquire in stores handling
such a line for the article. They will show
the nearest thing in stock and tell if they
have seen anything like it. Also it is good
to write to mail order houses, for they are
posted on a large variety of manufactured
commodities.

Trade journals and magazines have spe-
cial articles describing new inventions as
they come out and later advertise them.
One can find these articles Ly consulting
such as Pool’s Index, Reader's Guide to
Periodical Literature and The Industrial
Arts Index, which can be found in public
libraries. Often librarians will look up ref-
erences and sort out the articles if you will
write or telephone your request in time.
But usually it is best for one to go over
the references himself, for while the arti-
cles may not directly pertain to the subject
they may suggest something worth while
considering. Strange as it may seem, the
best part of some papers is in the advertis-
ing section. By taking papers going to the
class of people interested in your article
you can see what is being offered. It is
well to look over several different papers,
because advertisers do not confine them-
selves very closely and often try the dailies
as well as trade journals. A good paper
for general interest is the Saiurday Ewve-
ning Post; for office supplies, System; for
household supplies, The Ladies Home Com-
panion; for agricultural implements, The
Farm Journal or 1The Country Gentleman;
for tools, Machinery; for marine supplies,
The Marine Engineer; for power plant
equipment, The Electrical World, and the
ELecTrRicAL EXPERIMENTER, for what the
electrical experimenter and “bug” will want.
Nearly every public library has all of these
and many more along the same lines on its
files. But if one desires most of them can
be obtained from newsstands.

From the advertisers many circulars, cat-
alogs and leaflets can be had for the ask-
ing. In some libraries there is a file of
trade catalogs in the industrial department
that may be profitably consulted.

Sometimes going to all of this trouble
will not bring to light the fact that some
one has taken out a patent on this very
article and has not put it on the market—
yet. Hence it behooves one to make a pat-
ent search or have one made. Patent at-
torneys will make the search from a draw-
ing, model, or description if it is clear to
them, for a nominal fee. But it is usually
more satisfactory for one to make the
search himself; then he can see what has
been done and the looking about may sug-
gest something new. The Patent Office Ga-
gette is on file in public libraries and in
offices of many patent attorneys. One can
go thru the indexes of these, get the num-
bers and read the short description given
in the Gazette, and if it interests him send
for a copy of the original patent. These
can be obtained from the Commissioner of
Patents, Washington, D. C,, for five cents
each in coin or money order (no stamps
accepted). If one decides to have the
search made, be very certain that the attor-
ney has the idea right, understands how it
works, and sees the novelty of it. He
should be furnished with an assembly draw-
ing, lettered so it can be described, clearly
showing how it works, and laying special
stress on the novelty. A copy of the one
taken to the notary public is all right.

Some may think this is carrying the re-
search too far, but after an inventor has
developed an idea or two with much labo-
rious study and a fair amount of money
on experimental work he will then realize
the importance of looking ahead and find-
ing out what has been done by other in-
ventors and not do the same thing over.
Looking ahead will save the inventor much
annoyance and his company from financial
distress. Many Teslas and Edisons are
turned into insignificant positions because
they blundered in their first attempt and
lost heart.

TheMystery of Atmospheric Electricity
By Rogers D. Rusk, M. A.
(Continued from page 416)

particles the water vapor has condensed as
a liquid, formmg the large ions, while
about others it has only condensed as a
dense atmosphere, forming the intermedi-
ate ions. When the vapor pressure in the
air increases, the dense atmosphere on the
intermediate ions may change to a liquid,
as in Fig. II, and thus the intermediate
ions become largc ions in a fraction of
time. This theory is not at all conclusive
but it fits in with the observed facts het-
ter than any other, and is the only one
which explains how the intermediate ions
may suddenly become larger and more
slowly moving. As water vapor only con-
denses in this peculiar way on rigid sur-
faces under certain conditions. we must
assume that the centers of the intermediate
and larger ions are different fromn the
smaller ones usually found in gases and
that they contain some small, rigid dust-
like particle. This would also explain why
they are not found in dust-free gases even
tho the small ions are present, and why
they are commonly found in the air.

HOW ATMOSPHERIC PARTICLES ARE
ELECTRIFIED.

How these particles hecome electrified is
another and vital question. There are many
possible ways in which the phenomena may
be accounted for. The ultra-violet light

from the sun is a very powerful ionizing
agent, having the power to detach electrons
from the molecules of the air, as it passes
thru the air. This ultra-violet light is par-
ticularly strong in the upper and thinner
layers of the atmosphere, and tho the air
absorbs a great many of these waves on
account of their shortness, still a large
number reach the lower levels of the air.
Some more visionary theorists claim that
1ons and electrified particles are actually
carried in huge streams from the sun to
the earth, and there is some striking evi-
dence that this may be true during periods
of the sun’s greatest activity. Friction is
a great producer of electric charges, as is
evidenced by the action of the well known
friction static machine, and it is highly
probable that friction of the air and dust
particles in the air may be one of the potent
causes of the electrification of the air.
Again it may be due in part to radio-active
substances in the earth’s surface which con-
stantly give off electrified particles into the
air.

The mystery of the electricity in the air
is a double one and if we could discover
just how the ions are produced we could
more easily ascertain just what they con-
sist of. When these two questions are
solved we may he in a pomtlon to harness
the “electricity of the air” (o our own use.
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Radio Electrical Apparatus
Our new Bulletin Y offers a distinctive
line of Radio and Laboratory apparatus
including Transformers, Spark Gaps, Os-
cillation Transformers, Variometers, Vari-
able Condensers, etc., in fact, the most_
complete line built by any single manufac-
turer in America.

Bulletin R describes the Cambridge
alternating Current Rectifier for

Type 800 STORAGE BATTERY CHARGING

Balanced Variable i b
Glointd,  Supblicdl i Send 3¢ stamp for both bulletins

thes ize. Cnmount CLAPP-EASTHAM CO.

or mounted in

nickeled brass case for 131 Main Street Cambridge, Mass.
use with oil or other REMLER RADIO MFG. CO.
liquid dielectrics 62 Post Street - San Francisco

Pacific Coast Representatives

TRACO QUALITY

RECEIVING TRANSFORMERS

Used the world over. Insist on the genuine, bullt by its
& originators. Substitutes are expenslve, irrespective of de-
sign. We absolutely guarantee our tuners to give the max-
imum signal volume. Delicate refinement, uninterrupted
service and high class workmanship
unite to make TRACO tuners the stand-
ard whereby all others are judged. If
your Dealer does not
handle them, order direct
from us,
LIBERTY DETECTOR
VALVES. RADIO AM-
PLIFYING PHONES, type
used by the UNITED
STATES, BRITISH and
FRENCH GOVERN-
MENTS, now in stock, for
sale.

Send stamps for

The Famous 5A and 5C Models bulletins.
THE RADIO APPARATUS CO., Pottstown, Penna., U. S. A. H

SPECIAL $1.00

S ALE’ ONLY
L]

We have on Postese
hand 2,000 extra.
Carbon Ship. Weight,
Grain Trans- 2 1bs.
mitters as - Diameter,
per p}\oto- Rgduced Photograph of Trans- 31 i ’
graph. They mitter showing nickel plated case 4 1ns.

are first- and Hard Rubber Mouthpiece

class instruments and may be used for all kind of experiments, especially for
wireless telephone sets, where a heavy current is to be passed through. Slightly
used, but in perfect working order. Money refunded if not satisfied. A real
bargain. Order one or more today.

THE ELECTRO IMPORTING CO., 231 Fulton St., NEW YORK

Possibilities of High
Frequency Currents
(Continued from page 410)

You Need These Remarkable Books

No. 5. Wireless Construction | drowings how to build wireless

and Installation for Beginners apparatus, how to erect the aerial, wﬂ @@mgg
Describes in detail with working | connect and operate. 86 pages—93 COSTRVCTIO Vg@ i

dral:mn]g; how any handy boy can | illustrations. INSTALLA
make his own apparatus at lowest
possible cost. Describes simpler No. 3. Lessons in Wireless @@@Umm@@@
and cheaper apparatus than No. 6 PRICE
Book. 73 pages—67 illustrations. Telegraphy 25 cenns
No. 6. Experiment.al Wireless Explains in detail the principles
Construction and apparatus for wireless from
Explains in detail with working | aerials to end losses and Audions. |
Price, 25 cents each, Postpaid, Anywhere A e e §

COLE & MORGAN, Inc., Publishers, P. 0.Box 473 C. H. Sta., New York City

could hardly be called power transmission,
for only a very small portion of the
original energy eventually reaches its des-
tination in any case.

Very few investigators have given any
thought to the utilization of these currents,
for great power distribution.

Very new and strange phenomena are
apparent when these currents are working.
For instance, currents can be induced effi-
ciently in circuits without iron as a mag-
netic medicine. Hysteresis losses are prac-
tically eliminated. Without iron in a trans-
former, it would be lighter for a given
power than the present 60 cycle ones. It
would be more compact, thereby reducing
magnetic leakage. There is no saturation
point to consider because of an air core.
The reactive effect of a few turns of wire
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The Special Type of ‘““High Freauency” Inductlon Fur-
nace Redquired for_Enabling the “‘Carbon Free’’ Melts Is
Here lllustrated. The Tremendous Concentratlon of Energy
Produced by Inductive Actlon In a Comparatively Small
Volume Makes it Necessary to Maintaln the Inductor Coll
Cooi by Artificlal Means. To Accomplish This Cooling in a
Simple and Effective Manner, the Material Used for
Winding the inductor Coil Is a Thin Walled Flattened
Copper Tubing. It is Flattened and Wound Edgewise to
Obtaln the Maximum Possible Number of Turns to the
Inch. A Small Flow of Water Thru This Tubular Coll
Malntains it Always at the Temperature of the Tap Water
Used. The Melt. Which Is Located Within the Inductor
Coll and Which May be Only % to | inch Less in Diameter
than the inside dlameter of the Coil, May be Raised to a
Temperature of 2500° or 2800° C., the Coll Remaining
Under 20° C.

1s very great; but a small condenser will
cause resonance. Therefore the power
factor can be easily made unity.

Among the few original engineers in
this field of high frequency A. C. power
transmission is Prof. Dr. E. F. Northrup,
who was assisted by the writer at the
Palmer Physical Laboratory, Princeton
University, in extensive research along
these lines. With these currents, it was

possible to get results never before ob-

tained by any other investigator.

Advantages of High Frequency Transformers

With an air core transformer, having a
resistance load, more efficient results were
noticed than could be procured with trans-
formers having iron for a core. The losses
were mostly due to the resistance of the
conductors; but they were very small, as
the circuits were of large cross-section.
The hysteresis was negligible, due to the
absence of iron. Magnetic leakage was re-
duced to a minimum because the coupling
between primary and secondary was close.
The capacity was 10 kilowatts, with three
turns primary, insulated for 7,200 volts,
and one turn secondary, reducing to 2,400
volts. The circuit was resonant; therefore
the power factor was unity, or numer-
ically 1.

It remained for Prof. E. F. Northrup to
critically study these currents at low wvolt-
age. He found they could be confined in
a mass of metal, thereby producing a ter-
rific heat in a very simple and efficient
manner.

You benefit by mentioning the “Electrical Exferimenter” when writing to advertisers.
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“The Livest Catalog in America”

Our big, new electrical cyclopedi
No. 20 is waiting for you. Posi-

tively the most complete Wire-
less and electrical catalog in
print today. 180 Big Pages,
50@ illustrations, 300 in-

struments and appara-
tus, etc. Big ‘‘Treatlse

on  Wireless Teleg.

raphy.’”” 20 FREE in %3“12:2

coupons for our sons, FRER

1F60-paze Cyclope-
R E B dia No. 20

Wireless measures 7x5%”.

Weight % 1b. Beau-
tiful stift covers.

Send 6 cents in stamps or

coin for which we will send
our latest Cyclopedia Catalog
No. 20 as described,

ELECTRO IMPORTING COMPANY
231 Fulton St., New York City

MICA DIAPHRAGM TELEPHONES

We carry a complete stock of
Baldwin Mica Diaphragm Tele-
phones, both the old and new types.
Old type (type C).........$23.00
New type (type E)......... 26.00

(postage on two pounds extra)
High grade galena crystals 20c oz.

Send for circulars and price lists

PACIFIC RADIO APPARATUS COMPANY
1247 Forty-seventh Avenue
San Francisco California

AMATEURS! DO NOT OPEN
TRANSMITTING STATIONS
without first learning lo send and receive radio MSGS.
WYLGO WIRELESS PRACTICE SET

-&- The first need of every amateur, Hightone
: ,fﬁ- buzzer and key for learmning code. Also for
test buzzer and_four other purposes. With
code, wiring diagrams and instructions.
$1 00 Postage Qur new cat. “‘E’’ of electrical and wireless
J kxtra apparatus and code chart sent for 3¢ stamp.
THE WILCOX LABORATORIES yichica
MICHIGAN

On account of increased demand for Radio
Operators, we have concluded to give a
correspondence course aside from our regu-
lar day and night classes. Full course $20,

with FREE learning instruments.

Write for Literature, SOUTHERN WIRELESS
INSTITUTE, 22 St. Paul St., Baltimore, Mary-

land.
apparatus, Raw

—WI R E L ESS 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., Cleveland, O.
SUPERLATIVE

RADIO EQUIPMENT
THE BEST KEY_IN THE
COUNTRY

10 Amp. $7.75—20 Amp. $8.25
A three cent stamp will bring
bulletins of this and other higher
grade apparatus. Audlotren,
double filament detector, amplifier, oscillator, $5.00.

THE RADIO ENGINEERING COMPANY,
22 St. Paul St,, Baltimore, Md.

GET ONE!

Make your sta-
tion more
selective and
efficient for only
$10.50. Send 2-
cent stamp for

-. bulletin.
COLBY'’S TELEGRAPH SCHOOL, AUBURN, N.Y.

AMZRICAN ELECTRO TECHNICAL APPL. CO.
235 Fulton St., N. Y. City Cort. 3153

Batteries,-special type for Audions
Switch Points—Binding Posts. Knobs
—Levers—Rods—Sliders. Etc,

All parts for the Amateur
to make his own Apparatus.

Ac.ual
Size
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The present day development in. wire-
less has been to raise the voltage and fre-
quency, because under these conditions
maximum radiation of energy is brought
about.

After several years of careful experi-
mentation, a high frequency, electric induc-
tion furnace was produced that was appli-
cable for the production of heat in either
a conductor or non-conductor. Its extreme
simplicity, owing to the absence of iron
and a few turns in the inductor coil, leads
one to believe that along these lines lay
perfection in electrical mechanics.

At present there is in actual operation
under industrial conditions a 20 K.W. fur-
nace of this type. It is used for studying
glass at high temperature in zacuum or
under pressure.

A few years ago applications of this sort
were purely imaginary.

There is now under test a 50 K.W. unit.
Most all tests were carried on with the
damped oscillations of condenser discharges
up to 50 K.W., but the undamped oscilla-
tions of the high frequently alternator will
be used for greater capacity.

With the spark method for producing
these currents, a two phase field was used,
no doubt for the first time. Altho nothing
other than a half revolution of a circular
conductor on an axis in this field was
noticed, the writer is firmly convinced that,
with proper apparatus and research, an in-
duction motor could be made utilizing these
currents. A motor of this sort would be
WITHOUT IRON as a magnetic medium
and therefore extremely light. Proper de-
sign would undoubtedly make it efficient.

High frequency lighting has already
given promise to be eventually the means
whereby the much heralded “cold light”
may be produced. )

The fundamental principles involved in
producing these currents has been firmly
establisht in “wireless” and with these
methods, slightly changed, it is possible to
investigate a brand new field of “endless
wonders.”

In the last decade there has been mar-
velous advances in electricity; but these
have only paved the way for far greater
things.—Photos courtesy Pyrolectric In-
strument Co.

Practical Chemical
Experiments
By Albert W, Wilsdon

Y (Continued from page 418)

soluble glass as it is called. Into most
laundry soaps both sodium silicat and
sodium carbonat are crutched, as a filler
to soften hard water and to give addi-
tional detergent properties.

Toilet soap is made either by melting
raw soap, by perfuming an odorless soap,
after cutting in fine shavings and drying,
or by making the soap directly by the use
of pure materials. In either case the mass
is colored by metallic oxids or anilin
colors, and is perfumed by the use of es-
sential oils, and is then prest into molds
while yet fresh. To make a transparent
soap it is necessary to dissolve an ordinary
soap in alcohol, allow the insoluble residue
to settle out, and distill the alcoholic solu-
tion to jelly. This may then be prest into
molds and dried. Another method quite
frequently utilized is to make a cold .pro-
cess soap, with coloring matter and per-
fume aded, and then to add to the mass
more glycerin, or a strong sugar solution,
which renders it still more transparent. Soft
soap is made directly by the use of potash
lye, or by the use of soda lye and consider-
able water. The glycerin and the excess of
lye, if any, remain in the soft soap. This is
used in fulling or shrinking cloth and in
other manufacturing operations, probably
on account of the excess of alkali which it
contains. The salt lye which is drawn off
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Type L-1 Inductance Units

Pancake wound in Oak Cabinet with Bakelite
front. Can be used as Loading Inductances or
one can be used as a Primary and a second as
a Secondary constituting an excellent long wave
tuner, the range depending upon the size units
employed. To vary the coupling it is only
necessary to change the relative positions of the units.
Also can he used with great success as Tickler Coils
for Regenerative Reception. Furnished in three sizes.
Maximum wavelength obtainable, 5,000 meters $10.00
Maximum wavelength obtainable, 10,000 meters 11.00
Maximum wavelength obtainable, 15,000 meters (2.00
Shipping Weight 4 pounds.
Send stamps for complete catalog
of high grade apparatus.

WESTERN RADIO LABORATORIES
156 Second Street
San Francisco, California.

Q.S.T.

“All men having com-
mercial licenses should
report for jobs at once.”

Big shortage of operators!

Every student completing
the course has qualified him-
self to fill a position paying
$85-$130 per month and keep.

Short, thoro course — excel-
lent laboratory.

Dormitory — swimming pool.
Call or write for illustrated booklet.

Y.M. C. A.

RADIO SCHOOL

NEW YORK CITY

Manhattan Branch:

154 East 86th St.
Tel. Lenox 6051
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Marcy Ave. Near B'way
Tel. W’'msburg 3800

NEW-ORLEANS

WIRELESS SUPPLIES AND
MINERALS OF ALL DESCRIPTIONS

L. A. ROSE
4323 MAGNOLIA STREET

HERE IT IS
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from the kettle in which soap is boiled is
used for the manufacture of glycerin. In
this process the soluble soap and impuri-
ties are taken out by chemical treatment,
and mineral salts are separated by evapora-
tion and crystallization. The purified crude
residue containing about 80 per cent
glycerin is distilled with steam under di-
munished pressure.

It is false economy to use a cheap soap,
on account of the excess of alkali which
it usually contains, it injures the fabrics
washed, by causing the fibers to disinte-
grate and readily fall apart. There is a
great advantage in using a well dried soap,
as it does not so readily become soft in the
water and therefore does not wash away so
quickly. A laundry soap will lose 25 per
cent of water if the bars are piled and
allowed to remain for some time where
they are freely exposed to the air. Chev-
reul 1n his researches on soap said that the
cleaning action was because the soap was
decomposed, when brought ‘into contact
with the water, into fatty acid and alkali.
The impurities are set free by the alkali
and entangled by the fat acid salts, and
thus removed with the lather. Thus it
will be seen that vigorous rubbing is not
necessary to remove the dirt, tho, quite
naturally, it aids the process.

Ordinary soaps are readily soluble in
water, but if the water is hard from the
presence of lme or similar mineral sub-
stances, the alkali soap is decomposed and
an insoluble lime soap 1is precipitated,
thereby forming a disagreeable scum on
the water. Not until all this lime is thrown
down by the soap will the lather begin to
have a detergent action. On account of
the necessity for using hard soap in some
localities washing soda is used to break the
water; that is to precipitat the lime so
that less soap will be required. In order
to make a laundry soap fit for hard water,
sodium carbonat is added to it in the
crutching.

Experiment No. 1. To make a hard soap,
dissolve in a medium-sized beaker 15
grams of caustic soda (in stick form) in
120 cc. of water, and pour one-half of this
into a porcelain evaporating dish of at least
500 cc. capacity, add 60 cc. of water and 50
grams of tallow. Boil this solution for
three-quarters of an hour, carefully re-
placing, from time to time, the water that
has leen lost by evaporation; then add
the remainder of the solution of caustic
soda and hoil for at least an hour more.
Water should be added as before, bhut the
volume of the liquid may he allowed to de-
crease ahout one-third. Add 20 grams of
salt, boil for a few minutes, and allow the
liquid to cool. The soap will rise to the
top, and the glvcerin, excess of lye, and
salt will remain in solution.

Experiment No. &  Slightly acidify the
water solution separated from the soap in
the above experiment with dilute hydro-
chloric acid. If any fatty acids or im-
purities separate out, filter. Pour the
solution into a porcelain evaporating
dish, and evaporate to dryness on a water
bath. Dissolve the residue in strong
alcohol, filter or decant from the undis-
solved crystals of salt, and evaporate the
alcohol.  The slight residue will he sticky,
and give the sweet taste of glycerin.

Experiment No. 8. Cut a good quality
of soap into shavings and mix with hot
water on a water bath, until well dis-
solved. Add dilute sulfuric acid until
the solution is acid. Note that if the
soap is filled, the sodium carbonat will

cause an effervescence on adding acid. |

Heat on the water bath for some time
or boil slowly, and the fatty acid will
separate, forming an oily layer on the
top. When clear this may he separated
from the water by pouring on a wet filter,
and the sulfuric acid removed by washing
on the filter with hot water.

Washing soda, is often used, not only
to soften hard water, but as a stronger
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OUR PATTERNS DO THE WORK
No experience required. Anyone can paint all kinds of
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washing agent than soap. This is a much
better material than most of the so-called
washing powders on the market. It
should always be dissolved in a bottle or
other vessel, and used as a solution in
the quantities necessary. An excess dis-
integrates the fabrics, or rots the goods.
Sometimes the washing powders or liquids
on the market contain in addition to the
washing soda, a little soap or ammonium
carbonat or a small per cent of borax,
but they are much more expensive than
the common washing soda, and no more
efficient.

Experiment No. 4. To test a washing
powder for sodium carbonat, put a little
of it in a test tube and add a few drops
of hydrochloric acid. If there s a brisk
effervescence it will indicate the presence
of a carbonat, and if the gas that is given
off colors the Bunsen hurner Hame yellow,
it is an indication of the presence of

sodium. Bluing.

Bluing is the process resorted to in the
laundry to overcome the slight yellow
color of the clothes, and for the same pur-
pose in the bleacheries where new goods
are finished. Indigo was one of the sub-
stances most commonly used some years
ago. It was known to the ancient Egyp-
tians as a dye and to the Romans as a
pigment. The method of using it for
bluing, as it is insoluble in water, is to
tie up a lump in a cloth, and when soaked
in water the finely divided precipitat
which is in suspension will give a blue color
to the water, and to the clothes, which are
to be immersed in it.

Prussian blue (Ferric Ferrocyanid) is
also used for bluing. It is insoluble in
water and in mineral acids, but is decom-
posed by alkalies and dissolved by oxalic
acid. It is generally used as a solution
or liquid blue, but this imparts to the
goods a greemsh-blue color. On account
of the ease with which it is decomposed
by the alkalies, there is danger that iron
rust will be dep051ted on the goods if this
form of blue is used.

Experiment No. &. Make Prussian
blue by the action of Ferric Chlorid upon
potassium ferrocyanid in the presence of
a few drops of hydrochloric acid. Treat
this blue precipitat with an excess of
sodium hydroxid, and heat to boiling.
Notice the reddish brown precipitat of
ferric hydrat.

Experiment No. 6. Make some Prus-
sian blue as in the previous experiment,
and add to the precipitat, in the test tube,
a few crystals of oxalic acid, and warm
the mixture. Notice the intense blue solu-
tion obtained (liquid Blue).

Ultramarin is an interesting artificial
compound which is put upon the market
in the shape of small bluing balls. It is
similar to the native mineral called Lapis
Lasuli, and is a double silicat of sodium
and alummum containing sulfur. Like
indigo, it is insoluble in water and is
simply held in suspension in the liquid.
There is a difficulty in preventing the
formation of blue spots and streaks with
the solid blue. This blue is extensively
used for coloring wall paper and for
bluing white sugar.

Experiment No. 7. To show the pres-
ence of sulfur in ultramarin place a part
of a bluing ball in water in a test tube,
and add to it enough hydrochloric acid to
make the solution acid. Notice the odor of
escaping gas when the solution is warmed,
and test it for hydrogen sulfid by holding
above the mouth a piece of paper pre-
viously dipt in lead acetat solution. The
paper will turn black on account. of the
formation of lead sulfid.

Anilin colors made from coal tar are
the basis of most of the liquid blues upon
the market at the present time. The
soluble blues from this source are very

numerous, and they are prohably as satis- |

factory as anything for this purpose.
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STARTLING NEW ELECTRICAL TREATMENT
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You can now try the wonderful new Violetta—Violet Ray Machine—10 days free in e Farache Obesity
your own home. Give yourself daily treatments—at less than 1 cent per treatment. Rid Barbers’ Iteh Eczema Paing
yourself of headaches, catarrh, constipation, lumbago, insomnia, nervousness. Relieve Biackheads Yo iDiseates farzlsals
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through every cell, tissue, and organ of the body. Electricity in its highest remedial best ‘pain chaser’ and ‘soother’ 1've had the
B . 2 good fortune to find. I¥s WONDERFUL. It
form. Wonderful and painless even to infants. No other form of electricity for home cured my brother of neuritis. As for myself I use
use is so amazing in its results. it for facial treatments and general massage. I

cannot say too much for it.”

Dr. Bert H. Rice, of Vinton, Iowa, says: “I have
’ E I I IN YOUR ggod t:*results with the Violetta ﬁigh Frequency
OWN HOME Instrument in all cases of neuralgia. Almost in-

stant relief in Facial Neuralgia.”

You can try the Violetta in your own home on our 10 days’ trial plan. Not one cent K. L. Allen, D.C,, 205 Boone National Building,
do you have to pay if you are not pleased. Why suffer from physical ailments or from Boone, Iowa, says: “I have had very good results
the handicap of a sallow, pimply, imperfect skin when you can try this wonderful treat- with the application of High Frequency Current in

cases of Paralysis, Rheumatism and Neuritis, and

ment in your home without risk. Tllg Vi;)letta is used by thousands of physicians and thitkditiatareat halphinVdr ugicast healingiy’
rugless healers as well as by such prominent Dr. Daniels. Lisbon, North Dakota, says: “Have
beauty specialists as E. Burnham, Chicago. Yvette used the VIOLETTA in such cases as Goitre,
Parlors in eighteen cities, and hundreds of others. Bronchitis, Pluerisy, Neuritis, Neuralgia and Lum-
Every penny you pay returned instantly if you are bago, and find it very beneficial. In fact, I would
not pleased with the Violetta after 10 days’ trial. not be without it in my office.
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amazing results of Violet Ray treatments.

ron. BOOK FREE

Just send your name on a post card or use the
coupon below for convenience. We want you to
know what physicians, drugless healers, sanitariums,
beauty specialists and individual owners say about
Violet Ray treatments with the Violetta. We want
you to know how it removes pain as if by magic—

how it clarifies the skin almost over night—why it

S _:1\_ IS B s painless, harmless, even to infants.
BLEADON-DUN CO. Dept. 2H. ‘ MAIL COUPON OR POSTAL

326 West Madison Street, Chicago, Ill.

We will tell you about our 10 days’ trial plan

Please send me your free book and 10 and prove to you that no other machine ever

days’ trial offer on the Violetta Violet made is in the Violetta class. The only
Ray Machine. This incurs no obligation self-contained Violet Ray Machine on the
on your part. market. Sold direct to you or through

vour electrical dealer. Write today for
NI e o bt - - M i - ' bt v free book and trial offer.
BLEADON-DUN COMPANY,
AdATES Sy iy e ST 8 o e T § e e Bauias Dept. 2H.
326 West Madison St., Chicago, I
[0S State.......... R
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Experiments in Physics

By Johm J. Furia, A.M.
(Continued from page 417)

the card is turning thru 180 degrees the
image remains if the speed of the card is
sufficiently high. The image of the reverse
side strikes the retina while the image of
first side is still on it, and hence BOTH
objects appear to be in view. This is the
fundamental principle of the motion picture.

Figure (4) is another example of an
illusion due to persistence of vision. A
black star is drawn on a blank card. If
the card is placed on the forefinger and
spun around, the star will disappear and
TWO circles will appear as in B, the inner
one black and the outer one gray. As the
card is spun around the image of the points
of the star and the image of the white card
between the points strike the eye in rapid
succession, so that due to persistence of
vision, hoth black and white are seen and
the result is the gray circle or mixed shade.
Since the center of the star is all black, the
center circle is black.

Even tho money is not of much use to
many of us now, the following interesting
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device for “Making Money” provides a fif-
ting conclusion to any performance. A
small miniature clothes wringer is brought
forth. A piece of paper is cut to the size of
a dollar bhll. The paper is inserted in the
wringer, the handle is turned and a brand
new, crisp dollar bill comes out from the
other side! This may be repeated indefinitely
(provided the performer is a inulti-million-
aire). Figure (5) tells the secret. The two
rollers are not two distinct rollers, but are
made of a continuous piece of goods wound
as in B. Beforehand the performer has
wound some dollar bills into one of the
rollers and then on performing the “stunt”
places the paper in the other roller. As /e
winds the paper into one' roller, the dollar
bill is unwound from the other roller. If
the apparatus is well made and carefully
put together, a great deal of fun can be
gotten from it without the modus operandi
of the illusion being discovered.

(To be continued)
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Diploma Awarded to the Electrical Experimenter by the United States Government
To Show Its Appreciation of the Patriotic Service Rendered During the War by
America’s Greatest Electrical Magazine.
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help of the International Correspondence
Schools, I can do. If the I. C. S. have
raised the salaries of other men, they can
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to advance, they can help me. To me,
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quiet of your own home will bring you a bigger
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to us to prove how we can help you. Just mark
and mail this coupon.
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E.[. Co.’s High Grade Radio-Instruments
FOR SCHOOLS AND LABORATORIES

aT

These

work.

No. 771¢

Radio Telephonic & Telegraphic Transmission

developments in Radio during the Great War are embodied in this apparatus. Educational Institu-
tions and Laboratories can now procure the most modern Radio equipment at a reasonable cost.
The undamped Wave Generator illustrated is exceptionally well constructed of heavy aluminum.
The Arc chamber is flanged in order to offer the greatest cooling surface. The Arc takes place
across two solid special Tungsten electrodes which have been found particularly efficient for this

oscillatory currents.
No. 7710—1, K.W. Sustained Wave Generator, as illustrated, operates on 110 V D.C. Size 6% x 6% x

Shipping Weight, 35 IDS. ; DELCE. auiias jur ik« hut 44 s 460 F850m - 1 g ook gl 0 e 5 5 0ke 18 28 10 s Bl § @it o 8 1 s e e e $5

REASONABLE PRICES

Arc for Generating Undamped Waves for

instruments are the acme of perfection in Radio Transmission. The latest and best

The electrodes are fully adjustable, permitting very precise adjustment of the emitted

815.
0.00

expended in the design of a Radiophone set which should meet all requirements as to
practicability and compactness combined with highest efficiency. It includes all apparatus
necessary for transmission. The Arc is similar to the one illustrated elsewhere on this page.
No. 771 1—Complete Sustained wave Radiophone and Telegraph Transmitter, inclosed in a beautifully
finished cabinet; size 14% x 9 x 12%"”; weight 50 pounds; as illustrated; price................ $150.00

This complete Radiophone Transmutter is unquestion-
ably one of the finest pieces of Radio apparatus ever
placed on the market. A Radiophone might have been
sold heretofore; but it was felt that in justice to the
purchaser, no instrument of this nature should be sold
unless it were possible to obtain efficient results there-
from. This transmitter is the result of great effort

The Vacuum Tube =
Socket illustrated
was designed to be
used by those who
are desirous of as-
sembling their own
vacuum controls and
who need a good
socket to hold the
bulbs. It is well de- No. 7715
signed, durable and

reasonably priced.

No. 7715—Vacuum Tube Socket; 214 x 214
x 1%4”; weight 1 pound; price........ $1.50
This Tube socket is adaptable for both re-
ceiving and transmitting tubes.

'strument. It is of great consistance in amplify-

The Short Wave Regenera-
tivereceiving cabinet shown
is built in accordance with the
most modern methods of re-
ception. In work with oscil-
lating audions it is necessary
that all. losses be diminuated
as it was found that tuning
should preferably be done
with inductance alone, with-

No. 2712 . C
out using variable condensers.

This Receiving set will be
found fully up to the mark in comparison with
the highest priced set on the market to-day, yet
its cost is well within the reach of all. No. 7711

No. 7712—Regenerative Receiving Cabinet set, as illustrated; size 163; x 75 x 8”; weight 25 1)0;15110dz(:)
LR T T T T R LR R R R T, 4

TheTwo StepAm plifierillustrated is undoubtedly one of the finest instruments offered to
the experimenter. It is an example of unsurpassedly efficient apparatus combined with
exceptional mechanical skill in its design and
construction. Two Vacuum Tube sockets are
mounted within the cabinet which also contains
the two amplifying audio-frequency transform-
crs which were especially designed for this in-

ing live and radio telephone currents.
The telephones are plugged in any of three
jacks mounted on the panel, permitting the
use of either one or two steps of the amplifier
or simply cutting the amplifier out entirely.

No. 7713-—Two Step Amplifier, as illustrated; size
7% x T3 x 8”; weight T pounds; price........ $55.00

No. 7714

The Vacuum Tube Control Cabinet is one of the essen-
tial instruments of the modern radio station. The
Vacuum Tube holder, fillament, rheostat, grid con-
denser and grid leak are mounted within the cabinet, the only part on the exterior being the rheostat
control knob and dial. The construction throughout is on the same high level of excellence with the
other instruments illustrated on this page.

No. 7714—Vacuum Tube Control Cabinet, as illustrated; size 6 x 7% x 63 ; weight 5 pounds ;
PLICE o v me o ar £ 2 v ERE TENE I 2 (S AT o oy - o ST R ot o T (o O @ 5 - PR DS [ ] § - e $25.00

No. 7713

B P. S. No Tubes furnished by us with these instruments.

| THE ELECTRO IMPORTING C0. D

MANUFACTURERS
231 FULTON STREET N. Y
SEE OUR FULL PAGE “AD” ON FAGE 392

You beuerit by mentioning the “Electrical Experimenter’” when writing to advertisers.
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Telephone Solves “Lower
Berth’” Sqguabble.

(Continued from page 408)

The disadvantages of this system of dis-
tribution of cards are numerous, the great-
est one being that while one agent may en-
tirely fill his cards, another may not, and
thus there will be vacancies in spite of a
heavy demand at some other window.
Added to this there is a good deal of time
wasted while the ticket agent is trying to
get in touch with some other agent who
has a berth open, not to mention your good
time and patience wasted while waiting for
him to get the desired information.

But this new system which has been in-
stalled in the Grand Central Terminal ob-
viates all this. All the time and energy
that were formerly wasted are now saved
by the creation of one central telephonic
distributing system, which has been in-
stalled on the second floor of this railroad
terminal and known as the Pullman Dis-
tributing Office. It is kept open all night
long, and in it are maintained all the rec-
ords and diagrams of every parlor and
sleeping car operating out of the terminal.

Altogether this office takes care of the
seventeen groups of ticket offices spread
over New York City, Weehawken, and
Yonkers.

This whole system was built especially to
order for this railroad company, the idea
being the outcome of a long and exhaustive
study of the problem by Mr. Neil Mooney
and Mr. Devlin, of New York City.

The equipment proper consists of a dis-
tributing board 18 feet long, 3% feet wide
and 215 feet high. For its whole length
this is surmounted by a rack containing
pigeonholes which accommodate 190 sets
of diagrams. This distributing board ids
built in three sections, with four operators
to a section, each operator being assigned
a certain set of trains. On the table in
front of her is a set of signal lights, and
she is equipt with head ’phones and a
mouthpiece as shown in the illustration.

In all of the seventeen groups of ticket
offices taken care of a duplicate set of but-
tons 1is given to each ticket agent. (Sec
illustration.) He is also furnished with a
key showing which operators are taking
care of certain trains. By this method the
agent in Yonkers or at any of the other
stations presses a button, and instantly a
light flashes before an operator in the dis-
tributing room, who answers “All right”,
—then the conversation runs like this:

TI(‘lS\FT SELLER:

“Chicago.
“Thursday, April
wer,

PULLMAN CLERK, at Distributing Board:
“All right.”
TICKET SELLER:
1776 (meaning railroad ticket number).
PULI MAN CLERK:
“Lower 12.
::Car 42,
“Chicago.
:Thuriday, April 10th.

TICKET SELLER
“Lower 12.

10th.

(repeats) :

“Thursday, April 10th.
“1776.

Translated into good English language
this means that a lower berth is desired on
train No. 25, the 20th Century Limited, on
Thursday, April 10th, New York to Chi-
cago. This formula reduces conversation
to a minimum, and is very strictly adhered
to. No girl is given “another chance”.

At one side of the room are several
desks which take care of nothing but tele-
graphic requests for reservations. Nearly
a thousand requests per day are received,

and it is easily seen that this forms no small
part of the day’s work.

Because of this concentration of distribu-
tion space may be sold until two minutes
before the train leaves, when the diagrams
are sent by special messenger from the dis-
tribution office to the conductor of the
train.

There is one more feature that deserves
mention, and that is the entire absence of
all bells. All the signals and calls are
made by different colored lights.
time a bell rmgs is when one of the dif-
ferent circuits opens, or a fuse blows, in
which case an expert electrician is imme-
diately set on the job, and the trouble is
fixed up very quickly.

Possibly a word as to the operators them-
selves would not be amiss. They are all
well educated girls, some of them from col-
lege, a number of them having husbands
in the American Expeditionary Force. The
majority of them have been chief operators
at some other exchange, and all of them
have exceptional ‘“‘speaking voices.” The
head of that department, Mr. Devlin, was
very careful to make clear the difference
between the “speaking” and the “talking”

r “telephone” voice. A beginner there is
paid $87.50 per month, and the more ex-
perienced operators get $125. In return
the company demands a most rigid disci-
pline while on duty, but at the same time
evervthing is made as pleasant as possible
for the girls. On the floor above is a big
rest room fitted up with easy chairs and
sofas, where the girls may go whenever
they feel sick or faint.

Taken all together, the New York Cen-
tral Railroad is doing its best to present to
the long suffering public a good and effi-
cient method of coping with the Pullman
proposition, and they feel that their present
method is nearly 100 per cent efficient.—
Photos courtesy New York Central Lines.

Twin Cell Design 1
of Dry Battery
(Continued on page 413) .:

each consisting of flat zinc strips 15/16 in.
wide by 24 in. long, bent in the form of a
letter “M.” The maker points out that these
zinc anodes present to the material con-
tained in the cell a surface of around 90 sq.
in., as against 42 sq. in. in a round design.
It is therefore claimed that the density of
current per square inch is greatly reduced
witlt an increase of lifc of the cell that is of
great practical importance.

The common positive electrode can be
used with either negative electrode sepa-
rately or together by joining the two nega-
tive electrodes by a connection. This is the
way the battery is furnished. Either half
of the battery will give 114 volts, so that
when only one-half the cell is used, the re-
maining half is kept fresh. The battery
measures 124 in. by 3 in. by 6 in.,, and
weighs 2 lbs. 2 oz. The outside case is
waterproof and non-conducting. On test
it is claimed the battery has shown a
voltage of 1.5 to 1.55 and on short circuit a
current of 35 amperes.

Sent up by Italxan scientists, a balloon
carrying recording instruments reached an
altitude of 23 miles and found the lowest
temperature, 70 below zero, 12 miles from
the earth’s surface.

You henefit by mentioning the “Electrical Experimenter”

The only -

Becume a
Doctor of

chlrnpfactlc

Atvwaexd Schn Spins! Audjusiosenl

'l‘hm is the d:y of dmgless hea.liugl In Chirgpractic

has made a forward step. Look nt the newspapers
and magazines—note the trend toward the principles
of drugless healing, especially Chiropractic.

You can now become a Doctor of Chiropractic
through home study during spare time! We teach
Kou thoroughly either b! mail or in class. You can

1 Makes no differ-
ence where Jou live or wfmt you do—{ou should be
able to qualfify for this great profession, Some of
our graduates report that they

Earn $3,000 or More a Year

Dr, M. D. Moore, Ky., writes of hnvmg‘ﬂ patients
in one day at §2 each ‘br. L. H. Roc ew Jersey,
$5,650a year. Dr. A, H. Morrow, of Ilfmoxs, Teports
earning $22a day. We could name many other Chiro-
practors who are making Food incomes. Seethefacts
in our Free Book. It'sonl uesnon of preparation
on your part to_enter & profession that is paying
othera $3,000 ,000 or more a year, Think whatit
would mean to you to earn such an mcome and tobe
Kour own boss with gour own hours, Ien’t this the

ind of life you are desirous of leading? Well, it 18
now within yourreach. Truly thisis a chance for YOlll

22 CHARTS FREE

$15Set of 8 Anatomical Charts
and $16.50 Set of Nerve
and Pain Area Charts

Yee, free to you with-
out a cent, now of later. OurLessons Teach You
As an inducement to se- How to Make Spinal
Adjustments for the

curequick action, wewill
veabsolutely free, our Speedy Relief of
Headache Neuralgia

Ee book; & $16
set of eight Anatomical 2
Charts, beautifullylitho- Indigestion Neuritia
graphed in lifelike col- Lumbago Catarrh
ors, and ulso_a complete | r:lep-y Fevers
get of colored Narve and P eurisy Jaundice
PainAreaandConcussion Constipation Dyspepsia
harts, regular value, Rheumatism Paralysie
$16.50. Asthma, eotc.

Learn At Home In SpareTime

We train you b&mt.il You can learn at home in
your spare time. You receive the personal instruetion
of men who are prominent in this at profession.
Give us a portion of your spare time, and we will
quickly train you to become a Doctor of Chiropractie,
ready to step out and take your position of prestige
in the world.

Mail Coupon NOW! 7, oieve, Jour

that you don’t like—work that doesn’t fit with your
ambition? Here’s the chance you’ve been lookmidfor
—the opportunity your ambition has sought!

coupon today and see the success thnt may be yours
a8 a Doctor of Chiropractiec. Don’t d

AMERICAN UNIVERSITY
I Manierre Bldg, Dept.550 Chicago, Ill.
. Without cost or obligation, send me bz maﬂ post-

I’ md drour nege:}lustrated 72-pnge boo! d your '

lt NAME .. .eveeesassssssssasassssssccccscssscscscssscscace '

|

H Street and NoOwe.c.oeiee  corateiessscrcesccsssccsssencs I
Cit¥eeeureresoreconcrocacnsesasnconcse Btate..ccceacencae

e OLIVER Oil-Gas Burner

makes any stove OF range @ gas stove.
o coal or . "Cooks and bakes
better. No fires to start. You r
Inte lame. Saves money, work, dirt.
Burns coal-of kerosene!, Simvle

i safe, easily rotin or nken out, No
damage stove, 8 lifetime.
Thouslnds of delighted uurn In gsa

equals 8. CO!
Oliver l!l| Gas Bumer&. Machlna Co.

1345 N, 7th St.. St. Louis. Mo.

You can be quickly cured, if you

STAMMER

Bend 10 cents coin or stamps for 70- ge book on Starn.
mering and Stuttering, “Iis Canse an Cnn. It tells how I
cured myself after stammering for 20 years.

Benjamin N. Bogue, 758 Bogme Building, Indianapolis

when writing to adwvertiscrs.
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OFFER No. 1
Wireless Course

The most comprehensive Wireless Course
ever printed. Contains 160 pages, 350 il-
lustrations. Size of book 634"x10”. Very
fine flexible cloth cover.

FREE with a year's subscription.
Add 5c¢ for postage

T TN

TRt

OFFER No. 2
Experimental
Electricity Course
- This masterpiece contains 160
pages, 400 illustrations. Size
of book 5”x9”. Printed on ex-
tra thin paper, so book can be
slipped into pocket. Hand-

some flexible cloth cover.
FREE with a ycar’s subscription. Add 5c postage

LRI

1

1

OFFER No. 3

How to Make Wireless
Sending Apparatus
By 20 Radic Experts

How to Make Wireless
Receiving Apparatus
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 book :
: contains 100 pages and
from 88 to 90 illustra-
tions. BOTH books
FREE with a year's sub-
scription. Add 5¢ for pegrage

b

U e

e i

N

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
supply 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 publishers 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’S THE OFFER

Subscribe 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
d you either books shown in one of the above offers. If you subscribe for two years,
Gentlemen: \ two offers will be given, etc.

Please enter . ) ]
subscrip- 6‘1 If you are a subscriber at present take advantage of this wonderful opportunity

ELEE%&[}Z‘?:A;ER¢ “\ 3 anyway. If you do, we will extend your present subscription.

EXP | . e B

N erim of .o A A This Offer Limited. Act Now.
year. .for which I en- )‘ i

dore merewith 3.0 T\ S EXPERIMENTER PUB. CO.

.

once FREE your book..... oj% , _- 233 FULTON STREET NEW YORK CITY

as per offer No....

You benefit by mentioning the ““Electrical Experimenter”’ when wn'tina—to adveriisers,
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A Tell-tale Submarine Net

(Continued from page 406)

holding the net sets in motion the signaling
alarm devices provided by the inventor.

The anchoring devices at each end of the
net each comprise a buoy in the form of a
cylindrical body or tube containing an air
chamber and ballast at the lower end. The
lower end of the buoy is connected with a
number of chains having weights or anchors
at their lower extremities, and all of which
may he adjusted and set to maintain the net
or nets at the usual depths traveled bv sub-
marines. A series of nets can be arranged
at various levels so as to form an effective
barrier wherever required. The buoys re-
main in their original position, even if the
net is detached by the submarine, and can
be used for replacing another net.

Each buoy carries a float chamber having
a dependent stem extending into 2 chamber
at the upper end of the main buoy and on
this stem is placed a spool carrying a cable
When the net is pulled away from the
anchoring devices, a set of catches disen-
gage the spools so that the floats rise to the
surface of the water and are carried along
by the net. The float will thus serve to
indicate that the net has been torn away
from its anchorage by a siibmarine en-
meshed therein, and moreover indicate the
position of the sub-sea raider. At the same
time a set of wmarker floats rise fron: the
buoys to indicate their position.

In order to detect a submarine that has
enmeshed with the net during the night, the
float devices have suitable illuminating
means which are easily set into operation
by electric current. The float chamber ~on-
tains a storage battery or other sourc: of

current connected in circuit with lamps
adapted to be illuminated when the circuit
is closed, by a special time-clock devica con-
nected with the release mechanism of the
buoys. At the same time that the signal
lamp circuit is closed in the floats, by means
of the time-clock arrangement, an aérial
bomb or rocket is projected into the air as
shown in the accompanying illustration, this
bomb being arranged in a barrel having at
its lower end a charge of explosives, which
is ignited by a spark plug connected up with
an electric battery and spark coil circuit
within the float. The bomb is fitted with a
fuse_which will cause it to be exploded when
it reaches a certain height. A red light or
flare may be produced on the floats when
the bomb is projected. For this purpose a
charge of red light or other signal powder
is arranged wm a compartment within the
float chamber.

ELECTRIC SHIP WELDING
SUPERIOR.

The displacement of riveting by electric
welding in ship construction is being con-
sideied in English insurance circles, with
regard to possible reduction in rates. It
is clabmec¢ that welded plates stand the im-
pact tes. as well as riveted plates, but
underwriters require further information
on the question of the results of stranding
and collision. The cost of electric welding
is stated to be much below that of riveting,
and if similar insurance rates may be se-
cured will undoubtedly supplant riveting to
a grea’ «xtent.

A New Cam Regulator for
Auto Dynamos

(Continued from page 415)

A number of voltage regulators have been
developed, but of these onlv two—the buck-
ing-winding system and the third-brush
system—have been gener: lly used. To these
has been recently added a third, the Cam-
Regulator System.

This system is very different from the
usual systems both in principle and in op-
erating characteristics. Some of the chief
advantages claimed for it are as follows:
The voltage is held more nearly constant
than is the case with the other systems.
Ideal battery-charging conditions are pro-
vided, since the amount of current de-
livered to the battery is large when the
battery is discharged, and small when the
battery is full. The battery is not neces-
sary to the proper operation of regulator.
Hence, in an emergency the generator
can be operated with the battery dis-
connected, and in some cases the battery
can be dispensed with altogether.

The generator for this system is of the
simple shuntfield type, and voltage regula-
tion is effected by inserting resistance in the
field circuit. This principle is the same as
that employed in ordinary power-generator
service, but the method of application is
quite different.

In power service the voltage of a genera-
tor is kept constant by increasing or de-
creasing the amount of resistance in series
with the shunt field as the voltage tends to
rise or fall. With the cam-regulator, how-
ever, a fixt amount of resistance is always
used but the voltage is regulated by varying
the length of time during which this resist-
ance is in the field circuit. How this is ac-
complisht can be best understood by re-
ferring to the diagram of the cam-regulator.

This device consists of four main parts—
a magnet coil and core, a set of .contacts, a
cam mounted on the generator shaft, and a
resister. The resister is so connected that it

is short-circuited when the contacts are
closed, and in series with the shunt field of
the generator when the contacts are open.
The arm carrying the lower contact rests on
the cam and is moved up and down with
every revolution of the generator shaft.
The upper contact is mounted on a pivoted
arm, and when the generator is not in op-
eration, it is prest against the lower contact
by a spring finger.

With the engine running at low speed, as
in starting, the contacts are together and
the resistance short-circuited. When, how-
ever, an increase in the engine speed brings
the voltage of the generator up to the op-
erating point (7 volts), then the magnet
comnes into play.

The coil of this magnet is connected across
the brushes of the generator, and when the
voltage rises above 7 volts, it has sufficient
strength to draw the upper contact away
from the lower, thus inserting the resist-
ance in series with the generator field. Im-
mediately the voltage starts to fall, and the
magnet drops the upper contact, closing the
points and cutting out the resistance. This
increases the voltage again, and the magnet
picks up the contact, only to drop it imme-
diately afterwards. Since the strength of
the magnet’s pull depends upon the voltage
of the generator, the higher the voltage the
longer the upper contact will be held, and
the fewer will be the number of closings per
minute. This is equivalent to an increase
in the amount of resistance.

The operation of opening and closing the
contacts takes place so rapidly that the eye
can not follow it, nor can the variations in
voltage be noted on a voltmeter. In prac-
tice the regulator is adjusted to hold the
voltage at approximately 7 volts at all op-
erating speeds and under normal loads.

—Photo courtesy Westinghouse Elec. &
Mfg. Co.

DRAWING
Bigz Pay—Easy

Pleasant
Work

Draftsman earri $150.00 to $300.00 a
month. The work is pleasant and the
hours are short.

You can get this big p% too. All you need.is the
new 1919 edition of the yclogedia of Drawing and
a little of your spare time T

aday. and we give a year's consulting seérvice free.
See the FREE éxamination offer below.

Cyclopedia of
DRAWING

4 big volumes exch 63§x8)¢ in , bound in gen~
uirie American Morceco and trimmed in gold
1578 pages and more than 1000 fllustrations
plates, diagrame and blue prints.

The only books that thoroughly cover
Mechanical, Structural and Architectural Drafting
in a non-technical way. You dou’t have to know
anything about the subject to understand them.
They begin at the beginning and tell you every-
thing about Blue print Reading—Mechanical

Drawing—Machiné Design—Machine Drawing—
Structural Drafting—Architectural Drawing and
Lettering—Shades  and  Shadows—Perspective
)r,an%—Freeuand Drawing—Pen and Ink Rend.
ering—Typographical Drafting—Drawing Instru.
ments and Their Uses and hundreds of other
things connected with the work.

We o™ FREE!
. WEEK ERbhas
You can have these books for a whole
week free without sending one cent. Just send
the coupon below and all4 yolumes will come to
you at once by express collect. Use them as if
they were your own—go through them thoroughl
and send them back at our expense if you don't
want to keep them. If you do keep the books
send us only $2.00. You can send the batance of
our special introductory price — only §13.80 the
same way—$2.00 each month.
Remember you don’t take any chances. The ritk is all
ours and the benefits will all be yours—Send the
coupon today

American Technical $Soclaty
Dept. D 256 CHICAGO, U. 8, A.

e cost is only 7 cents

American 1

Dept. D 256 g
“CHICAGO, U. 8, A:
Please send me the d-vol-
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shipping charges collect. I will
send you 82.00 in 7 days an y
.each month until the IHeclll price of I
13.80 is paid, and you will send me a I

. It
e not to buy 1 will return the l.

Name.......
Address, .
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WANTED

e TE TR N

AlL CLERKE
00 first year
AL 2
Examinations p Fralll)klin lxiatitute,
7’ ept. J-101
everywhere V4 Rochester, N. Y.
8irs:—Send me at once, free of
C;mmqn ) O charge, sample Ra;llway g{au eEgv
education &Y amination questions, list of other
sufficient O U. 8 Government positions now open
/  and free book describing them.
Life A
Job, »# Name.......o...o L,
s AQATESS . i e e e e s

Yiolin, Rawailan SuHar

Ukulele, Bultar, Mandolin, Coreet or Banjo

Wonderful new system of teaching note music by mail, To firet
pupils in each locality. we'll give a $20 superb Yiolin. Mandolin,
Ukulele, Guitar, Hawaiian Guitar. Cornet or Baujo absolutely free.
Yerysmall charge for lessons cnly expense. We guarantee success
or no charge. Complete outfit free. Write at ance—no obligation.

SLINGEBLAND SCHOOL OF MUSIC, Dept. 422, CHICAGO, ILL,

You benefit by mentioning the “Electrical Experimenter” when writing to advertisers.
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of the month.

YOU will find many remarkable opportunities and real bargains in these columns.
made every month by reliable firms, dealers and amateurs from all over the country.

Advertisements in this section seven cents a word for each insertion. .
be included at the above rate. Cash should accompany all classified advertisements unless placed a t b
Ten per cent discount for 6 issues, 20 per cent discount for 12 issues. Objectionable or misleading advertisements not accepted. -
vertisements for the October issue must reach us not later than August 22.

The Circulation of the Experimenter is over 115,000 and climbing every month

Opportunity Ad-lets

It will pay you to read and investigate the offerings
No matter what you may be seeking, whether sup-

plies, automobile accessories, the opportunity to make money, or anything else, you will fing listed here the best and most attractive specials

No advertisement for less than 50c accepted. Name and address must

by an accredited advertising agency.

EXPERIMENTER PUBLISHING CO., INC., 233 Fulton Street, New York, N, Y. e

e e
Automobile Accessories.

T AT 00T KT T D A D M IS TREE AT ke
Postcards.

O 00000 O A T T
Exchange Ads.

Battery Charging Pays BigEProﬁts. City cur-
rent or gas engine operates. Easy terms. Hobart
Brothers, Troy, Ohio.

Fords run 34 miles per gallon with our 1919
carburetors, 4Use cheapest gasoline or half
kerosene. Start easy any weather. Increased
power. Styles for all motors. Runs slow high
gear. Attach yourself. Big profits for agents.
Money back guarantee, 30 diys' trial.  Air-Fric-
tion Carburetor Co., 270 Madison St., Dayton, O

Auto Motors and Supplies. Buick, Hupp,
Franklin, Michigan, Everett, Hudson, Chalmers.
Both water and air cooled motors, $40 each
and up. Bosch Magnetos, é!s each and up.
Presto Tanks, $s. Coils, Carburetors, Head
Lamps, Horns, Air Compressors, Generators,
Starters. Write for bargain bulletin second-hand
auto accessories. Johnston, West End, Pitts-
burgh, Pa.

Attention! Device for carrying curtains in top
of auto; complete directions; easily attached.
Send $.35. No stamps. Johnston, ¢ Rutherford,
Binghamton, N. Y.

Iin i
Agents Wanted.

Beginners. Complete “Mail Order System.”
C, Box 1003, Atlantic City.

10 to $25 a day profit. Biggest summer seller.
Concentrated fruit drinks. Just add water. De-
licious drink in a jiffy. Six popular flavors.
Bestever Products "Co., 2426-SE-9, Polk St.,
Chicago.

Insyde Tyres, inner armor for automobile tires,
double mileage and prevent punctures and blow-
out. Quickly applied. Costs little. Demand
tremendous. = Profits unlimited. Details free.
American Automobile Accessories Co., Dept. 54,
Cincinnati, O.

(Agents. Big returns, fast office sellers; par-
ticulars and samples free. One Dip Pen Co., 12
Daily Record Bldg., Baltimore, Md.

Signs for store and office windows. $50 a week
easily made. Chicago Sign System, G 326 River
St., Chicago.

$10 Daily refinishing chandeliers, brass beds,
automobiles by new method, without capital or
experience, Free particulars and proofs. Write
today. Gunmetal Co., Ave. D, Decatur, Il

Wonderful Chance—Men’s shirts and furnish-
ings at wholesale rates, or make $10 daily start-
ing real business. Goodell Co., Duratex Bldg.,
New York.

We may have it. Money getter. Sample 25
cents. Box 802, Raltimore, Md.
TN T T VT T TS ST T R AT T e e

Patents for Sale.

Wireless apparatus patent for sale. High merit.
Information, pictures, address Mr. Teele, 13
Genessee St., Buffalo, N. Y.
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Scenery for Hire.

Collapsible Scenery for all plays. Decorations.
Amelia Grain, Philadelphia.

0 1L LTI EYEIET T LT Lo B s
Old Money W anted.

We Buy and Sell Old Coins. $2 to $500 each
paid. Keep All Old Money; you may have valu-
able coins. Send 1oc. for I‘?éw Illustrated Coin
Value Book, 4 x 6. Guaranteed prices. Get
posted. Clarke Coin Co., Box 110, Le Roy, N. Y.
UL O OO D RO AR PR RO RO T TS

Salesmen Wanted.

Salesmen—Commercial Travelers and City
Salesmen, no previous experience necessary;
trained men earn from $200 to $1000 monthly;
%epare now by mail for the “big_paying jobs.”

rite for free book and special offer today. In-
terstate Commercial Institute, 1133 Broadway,
New York.

Five Prettiest Women Cards, hand colored,
25¢c.  Chas. Durso, Dept. 41, 25 Mulberry St.,
ew York City.

Rare Real Photos: Bathing beauties, models,
the kind you want. Sample, dime. Write. Ar-
tiste, Auburn, Ind.

T AR AR T D

News Correspondents.

Earn $25 Weekly, spare t.ime, writing for news-
papers, magazines. Experience unnecessary; de-
tails free. ress Syndicate, 566 St. Louis, Mo.
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Jacobus Advertising Service

SALES COMPELLING LITERATURE

1073 Sanford Ave. lrvington, N, J.

July 17, 1919

ELECTRICAL EXPERIMENTER,
N. Y. City.

Attention, Mr. DeMott.

Gentlemen :—Herewith two small
ads. for next issue of your two maga-
zines. We also expect one along in
a day or so from a Cartoon School
out in Pennsylvania, but he is making
a drawing for same and no doubt this
is what is delaying it. As soon as
we receive it we will rush it right
over to you.

Your magazines are pulling good
for us and it all seems to be a good =
class of trade, which indicates your =
readers are wide awake and answer =
ads.

Very truly yours,
H. JACOBUS.

S SO A

Cameras, Supplies—Photo Developing.

Clean, Neat, Perfect Kodak Finishing at the
lowest prices. Work returned the same day re-
ceived. Send film for sample print and copy of
catalogue on developing, printing, enlarging and
hand coloring, also copy of Photo Crag Maga-
zine, which will help you make better pictures.
Photo Craft Co., Box 69, Ann Arbor, Mich.

For 15¢ we will develop and furnish {:rlnts
from one, six or eight exposure film or enlarge-
ment 8x1o, your favorite negative, 2oc to show
quality and service. Associated Photo Company,
Sta. A 12, Cincinnati, Ohio.

Roll Eilm Developed, 6c. Prints, 2c up. Send for
price list. The Blad Photo System, Wareham,
Mass.

Mail us 15¢ with any size film for development
and six velvet prints.” Or send six negatives any
size and 15¢ for six prints. Or send 35¢c for one
8 x10 mounted enlargement. Prompt, perfect
service, Roanoke Photo Finishing Co., 255 Bell
Ave., Roanoke, Va,

Exchange, Buy, Sell. Wireless, electrical
goods, etc. Large list 6c. State what you have
and want. Zehrbach, Box 250, Hiram,

Wanted Tribune light car or parts. State low-
est cash price and full particulars. Van Deurs,
325 Beta Place, Glendale, L. I.

Photographs wanted of Autolite and Hoyt
(Gray-Davis) automobile Ammeters. Also speed-
ometers. Will pay $1.00 each. Write Victor Todd,
Rainbow Lake, New York.

Amateurs! Complete Audiotron regenerative
cabinet, $18.50. Write for photo and particulars.
H. Springfels, 70 E. Utica St., Buffalo, N. Y

Let’s swap! What’ye got? What d'ye want?
Free Advertising. Three months, dime. Swap
Bulletin, Wayne Congress, Detroit.

Sell—Gilbert’'s F§Io Electrical Set. Tank devel-
oping outfit. i Write. James

) ine condition.
Raiford, Route 1, Bessemer, Alabama.

2-$4.00 3-slide tuning Coils, sell for $2.50 eacli.
1-Murdock Loose Coupler, cost $8.00, sell for
$5.00. Instruments used only z months. Pre-

aid. Sidney Kronengold, §508—sth Ave., Brook-
yn, N. Y.

For Sale—DeForest audion on panel, Oscillation
Transformer and sending, receiving switch, $8.
Also I.C.S. Electric Lighting Course, $20. Stamp
for particulars. Eldred Hall, Solvay, N. Y.

Sell; Curtiss 3-ft. Biplane, $8.50. Guaranteed
to fly. Complete arc light, $8.00.  Send for pho-
tps. Merlin F. Harrod, New London, O

5000 Met.er Coypler and other instruments for
sale. Write quick. Ritchey Hume, University,
Mississippi.

For Sale—Transmitting set, including 2" coil,
helix, condenser key and gap, $15.00. AFso Knapp
dynamo-motor, $4.00. H. Hilton, zo Jewett St.,
Amsterdam, N. Y.

Amateurs. Write me for list of Radio Appara-
tus for sale at big bargains. All in good order;
closing my station. endell Holst, 3619 N. St.
Louis Ave., Chicago.

65 Chemical Set .00. Bricktor, $4.00. Lionel
Gates, Coalport, 'Pis A

. Sell 1/20 H.P.,, 110 volt, 60 cycle continuous duty

induction motor, $7; 40 watt dynamo, $4.50; 20

watt dynamo, $2.25; volt and ammeter 81.25.

Adolph ‘Gedeon, 3296 W. soth St., Clevelanc{, hio.
For Sale or Exchange—$40 Hawaiian Guitar out-

fIi’t, $25. Write. Arthur Ellwein, Wrightsville,
a.

Chemical Laboratory for Sale. 100 Chemicals—
50 pieces of apparatus, cheap. Louis Dotte, 205
West St.,, West Hoboken, I\}) J B

Must Sell. Send stamp for list of electrical
goods. Earl Cook, Benardston, Mass.

Bar§ain. 1 K.W. Thordarson transformer, brand
r&ew{{ 21.00. Crawford, 13 Ten Broeck St., Albany,
For Sale. Blue prints for connecting A.C.

motors. See ad under “Blueprints.” harles
Chittenden, E

Sell—Valuable electrical Stereopticon.  First
money order gets it. Thompson, 36 John St.,
Worcester, Mass.

Exchange! Over 100 “American Boys,” also
other Magazines for something electrical, letters
answered. W. Leslie, Oak Hill, Ohio.
.Trade—Movinf Picture Camera, 150 ft. capa-
city; for small Iathe. Ora Coppock, Tipton, Ind.

For Sale—Nickel plated; short model Valve
Trombone. Ralph D. Kors, Humboldt, Neb.

For Sale—Audion, complete, except bulb, $6.50;
Walnut case, no bulb or battery, $3.50; Blitzen,
%4 K. W. transformer, mounteg, $10.00; Audion
coil, $1; 55 galvanized pole steps, $1.00; Double
variometer, $2.50; Telegra’gh outfit, $1.00; 3o Algier
stories, $z.50. Rule D. gbert, Tiffin, 8hio.

Will Exchange 5 H.P. gasoline engine for shot
gun. Schmelzers, go St. Marks Place, New York.

Sell—Electrical apparatus. Thompson, 36 John
St.. Worcester, Mass.

Sale—22 Remin}%ton Rifle $5.00. Two telegraph
sets $4.00. No. 6 Erector $5.00. Electric Miroscope
$4.00. W. Grus, so5 Clinton Ave., Oak Park, Il

You benefit by mentioning the ‘‘Electrical Experimenter” when writing to advertisers.
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Business Opportunities.

Battery Charging pays big profits with HB
Equipment. Electric Light Generators and
Motors can also be furnished on easy payments.
F‘}Jll'l information free. Hobart Brothers, Troy,

io.

Storage Batteries. Make the plates yourself, we
will tell you how. Sample plate 4oc. indsor
Specialty Co. (not incorporated), 5419 Windsor
Ave., Chicago, Ill.

Castings, Blueprints, Engines—Gas and_Steam,

% H.P. up. Gears, Pulleys, Pumps, Fittings,
mall Boilers. Complete circulars for stamp.
Latest models. Universal Gas Motor Co., 364
Monadnock Block, Chicago.

Storage Batteries charged by alternating cur-

P

Cash for Old False Teeth. We pay up to
$35.00 per set (broken or not), Also iuy dis-
carded gold jewelry, gold crowns, bridges, plat-
inum, diamonds, watches and silver. Send now.
Cash by return mail, Package held 5 to 10 days
for sender’s approval of our offer. U. S. Smeft-
ing Works, Dgpt. 73. Chicago, Ill.

TS e

Formulas.

Whiskey. I will not sell a million formulas for
$1.00. My little book of selected formulas will
ut you wise. Every formula has been care-
ully selected and plainly printed. Tells you how
to make excellent whiskey or Beer with a good
Kick at small cost. A few good formulas are

rent. Inexpensive, Simple and Efficient; In- il
structions_and Print $1. K. & S. Engincering, X;?*:xtl}\;laas r%lx.t;gnbti’l?.d ‘)It};xs. S)?nn;lélettzoPOOII(’r;sg
Box 124, Sewickley, Pa. Ward, Box 503, Baltimore, Md. Dept. D.

Magnets: Larlge Horseshoe Magnets. Will
lift 12 lbs. Mail $1, stamps or Money Order.
parts of S. or

Parcel Post Prepaid to al
Canada. West Sli).de Novelty Co., Drawer No. 8
Wabash P. O., Pittsburgh, Pa.

Motor Winders.
Charles Chittenden.

100 induction motor winding diagrams, 1, 2, 3
phase, star delta. 2 to 12z poles inclusive. Post-
aid, $s.00. W, Glass, 2108 South Broad St.,
hiladelphia, Pa.

Electrical Workers and all others who are in-
terested in Electrical Work in the Reconstruc-
tion that is taking place, To send us their name
and receive descriptive literature of our Modern
Blue Print Chart Method of Electrical Wiring.
Souvenir information card included. Electrical
Wiring Diagram Co., Box C. 173, Altoona, Pa.

See ad under “Blueprints.”

Lava Insulation is not molded but individually
sawn, lathe turned, milled, drilled, threaded. No
limitation on form, only on size. Kilned at two
thousand degrees, Hard, strong, accurate, fire,
acid proof. sk for book. American Lava Insu-
lator Company, Chattanooga, Tenn.

OO T A L R
Chemicals.

Radioactive and Rare Metal Salts. An opportu-
nity for experimenters to become acquainted
with radioactivity and rare metals. Ten salts
in neat tubes—Thorium, beryllium, unranium,
cerium, and others. Price only $1.75. Radio
Chemical Supply Co., 915 Westcott St., Syra-
cuse, N. Y.

Chemicals—We have the best chemicals at the
lowest prices. Write for circular. Jos. Simp-
son, 3880 Windsor Place, St. Louis, Mo.

Experimenters—August list and 10 formulae—
§c.. Chemicals and laboratory apparatus for ana-
ytical and experimental work. Do your reactions
ever go wrong? Qur chemicals for_ analytical
work are guaranteed c.p. C. C. Frane, Eureka, Iil.
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For Advertisers.

Jacobus Ads. Are Business Builders. Booklet
Free. Jacobus Advertising Service, 1073 San-
ford . Ave., Irvington, N. J

“Quick-Action Advertising—How it is Building
Business for 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 adver-
tisers, a copy of which will be gladly mailed to

ou upon request. It tells you how to talk
f‘;usiness with 1,000,000 intelligent, interested and
responsive Americans every month—men who
know what they want and who have the money

to bufr it. Write for particulars and rates today.
Douglas Wakefield Coutlee, 225 West 3gth St,,
New York.

Advertise—24 words in 100 magazines, $1_lists
Stanford Co., 308 Hostetter Bldg., Pitts-
burgh, Pa.
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Personal.

500 Successful
trade secrets.

Winchester, Ind.
B B

and

money-making formulas
Charles Dynes,

Postpaid 2zsc.

Motors, Ergines & Dynamos.

Small Motors and Generators from bankruptcy
and receivers’ sales. Motors for all phases of
current. Immediate delivery. Less than one-
half regular prices. See display ad on page 459.
Johnston, West End, Pittsburgh, Pa.
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For Men.

Send us your dull razor blades. We re-edge
them Good as New, any kind, 2}4c each. Prompt
service and satisfaction guaranteed. Dealers
wanted. Keenedge Company, Inc.,, 184 Washing-
ton St., Chicago, 1l

Detectives Earn Big Money. Travel. Great
demand. Experience unnecessary. We train
you. Write for free particulars, American De-
tective System, 1068 Broadway, N. Y

Dredge’s Necktie Valet removes wrinkles (with-
out ironing) from neckties. Sample 2sc. Dept. E,
190 Pilgrim, Highland Park, Mich.
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Wireless.

Enter a New Business. Earn $3000 to $6,000
early in professional fees making and fitting a
oot specialty, openings everywhere with all the
trade you can attend to; easily learned by any-
one at home in a few weeks at small expense;
no further capital required; no goods to buy;
job hunting, soliciting or agency. Address
Mtephenson Laboratory, 18 Back Bay, Boston,
ass.

5009, Profit Monograming Autos. ‘‘Perfect”
transfers. Irvin J. Wolf, Sta. E, Philadelphia.

$30 a Week. Evenings I made it with a small
Mail Order Business; continued my regular job
daytime. Free Booklet Tells How, 2c postage.
Albert W. Scott, Cohoes, N. Y. .

. Make $4.00 a Day S.ilverirﬁf Mirrors. Complete
instructions, 1oc (coin). oyd Stultz, Middle-
town, Maryland.

Build Up an Income in Qil. Others are doing
it—Why not you? Today is the opportunity,
Join our easy monthly paymentv\?l?n now—it
may mean hundreds in profits. rite for in-
formation. National Oil Drilling Co., Dept. K,
Houston, Texas.

Dollars Yearly in Your Back Yard. No gin-
seng, mushroom dﬂ)e. New ideas, Investigate.
Particulars free. etz, 313 East 89, New York.

Money-Making Farms. 19 States. $10 to $100
acre. Stock, tools, crops, often included to settle
quickly. Write for big illustrated catalog. E. A.
‘SYtrout Farm Agency, 150 E C Nassau St., New

ork.

Breed Canaries—Profitable pastime—Particulars
free—Bird Farm, Lynnhaven, Virginia.

Mechanical Toy Soldier window at-
traction. o inches high. = Salutes, turns head,
points wit]?l finger, etc., as set. Well made,
nicely dressed officers, privates, Uncle Sam, etc.
Electrically operated. Does some stunt every
half minute or oftener as set and will salute
soldier and pay no attemtion to other if de-
sired. Representative wanted in each city and
town, Write for prices. The John M. Biggs Co.,
Box 324, Chattanooga, Tenn.

Radio Amateurs; Here is an opportunity for you
to secure a very efficient amateur radio set com-
plete. Photos and description furnished on re-
ceipt of postage. Address Clarence Bornofska,
1322 Lincoln St., Racine, Wis.

Victory.

Radio Apparatus of Quality. Manufactured to
our own_ specifications. Radio Engineering
ompany, Baltimore, Md.

Complete Course on compiling and selling
names by mail to advertisers. Description free.
Globe Publishing Co., 120 Syracuse, N. Y.

Switch Points. Binding posts, switch levers,
and small parts, send z2c. ﬁ)r catalogue describing
these and other goods. A. W. Bowman & Co., 23
Church St. (Harvard Square), Cambridge, Mass.

Wireless, improved switch-knob lever, com-
plete, 2sc; brass switch points with screws, 25c
dozen; agnet wire, 22-24, soc, 26-28, 6oc half
pound, postpaid prices. Amateur paris our spe-
cialty. Electro-Novotoy Shop, 2100 Fifth, Char-
lotte, N. C.

Panel Wireless Sets and Parts. Heavy rub-
ber Knobs. $1.10, post extra. Klaus, Eureka, Il

“Bargains”—6000 34" Spark coils without vibra-
tors must be sold at once. Send 4oc and 12c
postage. Also 34” Spark coils with vibrators,
at 8sc and postage. A. Dubs, 1534 Pitkin Ave.,
Brooklyn, N. Y.

10,000 feet strandcd aerial cable, seven strands
number 22 pure copper. he meed of the hour.
t cent per foot, $9.00 per thousand. L. A. Bates,
8 Moen St., Worcester, Mass.
NS m i

For Inventors.

Inventors join National Institute of Inventors,
118 Fulton St., New York City; membership so-
ciety 1,900 strong; will help protect, develop,

finance and market your invention. Absolutely
no charge. Write for booklet.
“Sell or Finance Inventions.” Read Money

Talks Magazine. _Send for free sample copy.
70-B Park Place, Newark, New Jersey.

Inventors. Protect yourselves. Record your
idea before expogsing it to anyone, even to me.
Paul E, Klein, M‘?E., Consulting Engineer, Regis-
tered Patent Attorney, 21 Park Row, New York.

Are You Self-Conscious, embarrassed in com-
pany, lacking in self-control? These troubles
overcome. o Veritas, 1400 Broadway, New
York City, N. Y.

Get Vital Strength.
Wonderful resulty. Intensel
free. Winslow H. Chase,

The Salesman Wins. Thousands of positions
open. We teach traveling salesmanship by mail
and guarantee offer of position or refund_tui-
tion. For interesting particulars, address Kan-
sas Vocational Bureau, Miltonvale, Kansas.
[T s st s issiemi LTS

Retain youthful vigor.
interesting booklet
ashington, D. C.

Novelties

Here Boys! Make a Toy Aeroplane. See our
Nifty ad., page 454.

600 Mechanical Movements, also illustrations
and explanations of so perpetual motions. My
book, Inventors’ Universal Educator, 4th edition,
tells how to procure and sell a patent for your
new invention, Government 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
grove of great aid in perfecting inventions. Tells

ow to select an attorney. Has valuable informa-
tion regarding Patent Sharks, Selling Agents
and Brokers. Price $1. Postage free. Fred G.
Dieterich, 603 Ouray Bldg., Washington, D. C.

Inventions Wanted, Cash or royalty for ideas.
Adam Fisher Mfg. Co., 205 St. Louis, Mo.
Inventors write me about patents. Mi:‘ fees
u

payable monthly. Booklet free. Frank ller,
Washington, D. C

“Let’s get started once more, fifty completc,
uaranteed radio receiving sets, $1.65 each.”
Iureka Manufacturing Company, Independence,
owa.

“Quick-Action Advertising—How It Is Buildin
Business for the Progressive Advertisers o
America”; A little story of results told by the
advertisers themselves—not the publishers.” You
will be interested in reading this little booklet
which we have preﬁared for prospective adver.
tisers, a copy of which will be gladly mailed to

ou upon request. It tells you how to talk
gusiness with 1,000,000 intelligent, interested and
responsive Americans every month—men who
know what they want and who have the money
to buy it. Write for Earticulars and rates today.
Douglas Wakefield Coutlee, 225 W. 39th St
New York.

Start a Profitable Business manufacturing
“Puffed Crisp.” Delicious confection. hirl-
wind money-maker. Machine, Instructions com-
plete $6.50. Samples 10c, Bestever Products Co.,
2426-PE-g, Polk St., Chicago.

Blue Prints, 236 A.C. diagrams,contains 54 single
phase, 42 two phase, so three phase Star, 40 Delta,
12 Star-Delta.” Appendix 68 changes of voltage,
phases, speed, cycles, etc, 10 samples 2s5c.
Particulars free. Charles L. Chittenden, 811 West
18th Street, Kansas City, Missouri.

Salesmen—New proposition that nets $100 to
$200 weekly. Give moving picture shows at
schools, colleges, universities, chuches, .
C. A’s, clubs, lodges, societies and homes. We
furnish complete outfit. rite for particulars.
W. H. Wade, Dept. 5, 14 N. Michigan Ave.,

Chicago.

Make Big Money opening safes and setting
combinations. Wayne Strong, P. O. Box 1430,
Los Angeles, Cal.
gt oL s e

Motion Pictures.

Eleciric Arc Generator halves expense. Your
engine operates. Easy terms. Hobart Brothers,
Troy, Ohio.

Earn $1200 A Year in Spare Time writing photo-

lays. Experience unnecessary. Send_ for free
Eook, valuable information, special prize offer.
Photo Playwright College, Box 278 E-s, Chlc.ago.

Photoplays Wanted. Big prices paid. You can
write them. We show you how. Free particu-
lars. Rex Publishers, Box 175, Es, Chicago.
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Continued on Page 486
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Printing.

Dear Reader. If Occuit, New-Thought and Sci-
entific books appeal to you, send for my catalog,
it’s free. I have books on Personal Magnetism,
Concentration, Spiritualism, Clairvoyance, Seer-
ship, Will, Mind, Hypnectism, Messmerism, Char-
acter Reading, Healing, Mysticism Success,
Salesmanship, Mechanics, Entertainment, etc.
A. W, Martens, J-49, Burlington, lowa.

World-Romic System. Masterkey to all lan-
guages. Six textbooks, $1.44; French chart, 37¢.;
panish, 37¢.; aviation dictionary, $1.50; French-
i Languages,

English aviation dictionary, 6ic.
143 W. 47th St., New York.

A Magazine Published for Boys by boys. Year,
25c. Single copies sc. Hoosier Boy, Brazil, In-
diana.

“Chicago Mysteries”” Illustrated Book, zsc.
Catalogue, 2c. Paul Duff, 2713 Mozart, Chicago,
111

Nature Laws every married and engaged person
should know, 45¢ (no stamps). entral Com-
pany, 599 Ninth Ave., New York.

American Made Toys Wanted. An opportunity
for homeworkers on small scale and manufac-
turers on large scale. Unlimited quantities
needed of Toy Soldiers. Army, Navy, Marines,
Cannons, Machine Guns, Warships and other
Toys and Novelties. Greatest chance for in-
dustrious people for independent business. Enor-
mous defmand and future in Agmerican Made
Toys, all over United States, Canada, Mexico
and South America with over 50,000 10 cents
stores and toy dealers. This new American in-
dustry stands out conspicuously. Factories are
established, people trained, machineries made.
Christmas Sets needed in millions this year.
The great hit for 1919 without any competition.
We are buyers of these goods all year, payin
fixed prices. Attractive prices offered for painte
goods. Experience or tools unnecessary. Hun-
dred and more made complete per hour. Casting-
form outfits from $3.00 up. If you mean business,
send for booklet and information free. Toy Sol-
(‘l{xerkManufacturing Co., 32 Union Square, New

ork.

To Get Better Pictures. Read the amateur
photographers’ weekly; illustrated; weekly prize
competitions; print criticisms; many unique fea-
tures; $1.50 per year; three months’ trial sub-
scription 25c, Xbel Publishing Company, 401
t'axton Bldg., Cleveland, O.

Old E. E. Back Numbers. We have some valu-
able old E. E. back numbers on hand as follows:
1915—Jan., Feb., March, April, May, June, July,
Aug., Sept., Oct., Nov., Dec., price each 3sc. 1916
—Jan., Feb., March, May, June, Nov., Dec., price
each 3sc. 1917—Jan., April, May, June, Aug., Nov,,
Dec., each 3sc. 1918—March, May, June, July,
Aug., Sept., 35¢; Oct., Dec., each 20c. 1919—Jan.,
Feb., Mar., Apr., May, June, July, Aug., 20c. We
can fill orders at once upon receipt of your re-
mittance and if you have not these numbers
already, now is your chance to get them, as they

robably will be snapped up very quickly.
%xperimenter Publishing Co., 233 Fulton St.,
New York City.
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Tricks, Puzzles and Games.

Tricks, Puzzles, Jokes, toys, gamnes, novelties,
doll and cane racks, plays, wigs, stage sup-
plies, escapes and illusions. Large 1917 cata-
logue free. Oakes Magical Co. Dept. 549, Osh-
kosh, Wis.

Magic. Entertain at home. Tricks, puzzles,
novelties. Big Catalogue A, =zsc. Martinka
Co., Inc., Harry Houdini, President, 493 Sixth
Avenue, New York City.

Black Art Hindoo experiments. 1919 edition,
25c. Invisible ink. Free trick. Catalogue each
order. Lindhorst Magic X Shop, St. Louis.

Magic—Card Tricks. Sensational escapes, jokes,
novelties. Everything in the amusement line.
Large illustrated catalogue of a thousand tricks
free. Write today. Largest amusement goods
manufacturers in the world. Heaney Magic Co.,
Desk 205, Berlin, Wis.

Illusions—Stage Tricks with 500 Illustrations.
Catalog 15c. Small catalog free. Hornmann
Magic Company, 304 West 34th St., New York.

Ventriloquism taught almost anyone at home.
Small cost. Send today 3c stamp for particulars
and proof. O. A. Smith, Room Ré2g, 801 Bige-
low Street, Peoria, IIl.

Ten Magic Numbers, Hallowe’en Fun, $i.co.
Belle Mason, Binghamton, N. Y.
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Health.

Cigarette, pipe or chewing habit conquered.
Nature’s method. Guaranteed. Write for free
brochure. Edw. Woods, TA-300, Station F,
New York.

Tobacco or Snuff Habit Cured or no pay; $1
if cured. Remedy sent on trial. Superba Co.,
SA, Baltimore, Md.

Tobacco Habit Cured--$: prepaid. Harrison, 105
Walker, Evansville, Ind.

Instruction

Questions answered. All subjects. Details
free. Answerall Information Bureau, 51 Cliff
St., N. V.

Free Advice? No! Our advice is the best.
We advise on any subject, no matter how com-
plicated; we have the best experts. We also
make translations from any language. Tell us
about_your problems. Any one can understand
us. Our charges are nominal. We invite your
correspondence. Phone, Forsyth 16go, if you
wish. A trial will convince you. Remember,
poor advice is dear at any price. Paragon Tech-
nical Bureau, 329 East Fifth St.,, New York City.

(nim

Telegraphy.

Telegraphy (both Morse and wireless) and
Railway Accounting taught thoroughly and
quickly. Big salaries now paid.. (reat oppor-
tunities. Oldest and Largest School—est. 4s
ears, Catalog free. Dodges Institute, 7th St.,
alparaiso, Ind.

Wanted, Men. Become Auto Experts. $35 Week,
Earn while learning. Franklin Institute, Dept.
J. 806, Rochester, N. Y

Men wanted for Detective Work. Write J.
Ganor, Former U. Government Detective,
Danville, Il

Secret Service Operatives and Detectives are
in demand. Earn Big money. Travel every-
where. Fascinating work. Learn this profes-
sion by home studf!. Particulars free. American
School of Criminology, Dept. E., Detroit, Mich.

U. S. Government Wants Clerks. Men—women
18 or over. $1,000-$1,600 year. Permanent clerical
positions. List positions free. Write immedi-
z&tel%. Franklin Institute, Dept. J. 26, Rochester,

SO

Stamps & Coins.

California Gold. Quarter size, 27c.; Half dollar
size, 53c.; dollar size, $1.10; large cent, 1820, and
catalogue, 10oc. Norman Shultz, Kings City, Mo.

Stamps—61 All Different Free. Postage, 3c.
Mention paper. Quaker Stamp Co., Toledo, O

1,000 U. S. and Foreign Stamps, including Mex-
ican Villa Dollar, 25c. W. Parker, 77 Kens-
ington Heights, Meriden, Conn.

100 Different Stamps 12¢c.; 200, 27c. Michaels,
5600 Prairie, Chicago.

Best One Cent Approvals in America. F. P.
Hand, 1117 So. 6oth g., Philadelphia, Pa.

100 Different Stamps, 10c. 100 U. S, z5¢.
Buckey, 412 Bowen, Dayton, Ohio.
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Stammering.

St-Stu-t-t-tering and Stammerin cured at

home, Instructive booklet free, Walter McDon-

nell, 105 Potomac Bank Bldg., Washington, D. C.
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For the Hair.

Don’t Use Soap. Shampoos containing Soap or
Alkalies injure the Hair. “Tricon” Herb Sham-
poo made from Mexican Amole, and other Roots
and Barks contain neither. Cleanses the Scalp,
removes Dandruff, stimulates Growth, restores
Softness and Gloss. 10 cents postpaid. Agents
’Y_Vanted. W. L. McDaniel, Box 916, El Paso,

exas.

Do You Want Hair? You can have it by us-
ing The Ekdee Hair Cerate. 95% of baldness
curable. hin hair made thiclg. (Not a dye.)
One month’s trial sent postpaid for $2z.10. '}"he
gkdee Company, 800 Union Ave., North Portland,

regon,

I 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, 10c. John Hart Brittain, 150 E. 32nd St.,
BA-300, New York.

e

Song Poems Wanted.

500, 3 x 6, 2 Color Circulars, neatly printed and
sent prepaid for only $1.00. Robinson’s Print
Shop, Portland, Conn.

500 Two-Color Letterheads, $2.05. Samples-
Free. Printshop, 1915 S. Kedzie, Chicago.

100 Bond Letterheads and Envelopes, $1.25
Postpaid. Garland Miller, Trimble, Ohio.

1000 Letterheads, Envelopes, Typewriter Let-
ters, $2. Circulars, Labels, $1; samples. M. Le-
mond, 65 Broadway, Brooklyn, N,

100 Engraved style visiting cards, soc.; 100
emblem cards, yoc. " H. Gregory, Warwick, N. Y.

Attractive Gummed Labels Samples Free!
Edward Harrison, “Guaranteed Printing,” Balti-
more,
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Miscellaneous

For Sale. Choice Silver Black breeding foxes.
Reid Bros., Bothwell, Ont., Canada. o

Steam-No-More for eyeglasses and auto-wind-
shields. Send ten cents for twenty-five cent
sample, Gray’s Sales Agency, Port Huron, Mich-
igan, Dept. J.

Mansfield’s Automatic water and oil finder a
proved success, silver medal awarded. Particu-
lars from Edwin A. Mansfield & Co., 94 Victoria
Road, New Brighton, England.

Shoes for Everybody at reasonable prices. Save
money and send for free descriptive circulars,
Central Sales Co., 500 Ninth Ave., New York.

Wanted. Small Gasoline and Steam Engines,
Small Lathes, Drill Presses anl other light ma-
chinery. Will pay high cash prices for good
material. Johnston, West End, Pittsburgh, Pa.
R R

Patent Attorneys.

Patents—My fee ?ayable in monthly install-
ments. Send sketch for advice. Booklet free.
Frank Fuller, Washington, D. C.

Millions spent annually for ideas! Hundreds
now wanted! Patent yours and profit! Write
today for free books—tell how to protect your-
self, how to invent, ideas wanted, how we help
you sell, etc. 212 Patent Dept.,, American Indus-
tries, Inc., Washington, 5

Patents Procured, Trade Marks Registered. A
comprehensive, ex&)ericnced, prompt service for
the protection and development of your ideas.
Preliminary advice gladly furnished without
charge. Booklet of Information and form for
disclosing idea free on request. Richard B, Owen
130 Owen Bldg., Washington, D. C., or 2278-'f

oolworth Bldg., New York.

Inventors. Send sketch of your invention for
advice regarding patent protection. Twenty
years’ experience. Handbook on patents sent
Free. Talbert & Talbert, Patent Lawyers, 4822
Talbert Bldg., Washington, D. C.

John M. McLachlen, Atty. at Law, Patents,
Trade Marks, Cogyrights, 410 Mclachlen Bldg.,
Washington, D, C.

M. F. Miller, Ouray Building, Washington,
D. C., Patent Attorney, Mechanical and Elec-
trical Expert. Best quality of work and results.
Moderate charges. Advice free.

Patents. Foremost word free. Write now.
Metzger, Washington, D. C

Patent Attormney. Electrical enginec'r, mecharI
cal expert; thorough personal service. Frank
Ledermann, 21 Park Row, New York.

Patent Your Own Inventions. Save attorney’s
fees; we prepare applications; furnish full 1n-
structions and give satisfaction. Free informa-
tion. Carl Larsen Co., Park Row Bldg., New
York City.

Inventors’ Adviser. Sent free on request, Wm.
C. Linton, 918 F St. .W., Washington, D. C.,
363 University St, Montreal, Canada.

Patents promptly procured by personal expert
service, nformation on request. James
Lyles, Washington, D. C.

Patents. Prompt, personal efficient service by
an Attorney-at-law skilled in all branches of
Patent practice. Over 12 years’ actual_ experi-
ence, fuPl information upon request. B. P. Fish-
burne, 324 McGill Bldg.,, Washington, D. C.
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Phonographs and Supplies.

Write the Words for a Song. We revise poems,
write music and guarantee to_ secure publica-
tion. Submit l?oems on any subject. Broadway

Studios, 197C Fitzgerald Bldg., New York.

Write the Words for a Song. We write music

and guarantee publisher’s acceptance. Submit
oems on war, love or any subject. Chester
RIusic Co., 920 So. Michigan Ave.,, Room 263,
Chicago, Il

Only Poems having commercial possibilities ac-
cepted. I revise poems, compose, arrange, edit
and autograph music for Chicago’s best music
firms. Irving Ginrich, 646 Belden Ave., Chicago.

Build Your Phonograph. ‘“Perfection” high-
quality spring and electric motors, tone arms,
reproducers. Wonderful results. Big saving.
New catalog and building instructions mailed
for ten cents. Indiana Phonograph Supply Co.,
Indianapolis, Ind.

Build Your Own Phonograph and manufacture
them for profit. Drawing instructions, parts,
price list, blueprints, etc., complete, sent f{ree
upon request. Write today. Associated Phono-
graph Co., Dept. E-1, Cincinnati, Ohio.

Make Your Own Phonograph. Particulars free.
DeSelO-PhonE, . (). Box 720, Attica, Indiana.

“on benefit by mentioning the “Electrical Experimenter’” when teriting to advertisers.

qs



September, 1919

GREATEST TOY SENSATION OF THE DAY!

FGHTING, DRERDHAIGHT

Here is 8 el of

Uncle Sam' hting

monsters. Eight

big guna, each

of which flashes, at

correct intervals,

from twelve to

twenty times. Extra

u;\munihgrl\ ulAvLays

obtainable 50~

Iulel harmless. Can be opernted indoors or out. Now
f' Here's your change to see a bateleship in actlon. an:

t beat of it s you c 0“ N the ship and commaod the ficin

nuueltl By havin, o or_more HBattleships, vou can arrang

E TING E BATTL S in sour own home. Price ¢

three tor 40c, or & flset o

S cents ner oks

W-rlhlp znd Ammunition, 18c

ships for $1.50 postpald, Extrs ammunition,

sterlousGhost

Thials nalt vntlyobkd
t there s

TOOTH-ACHE STOP

EsSY 1O USE
i

Stops the Pain; Stops the Tooth
Squeeze o littla in hollow
the Ache Bten stantly;
ens, forming an anti-

of tooth:
the b

ve it rendy for the mext bsd ste
tack. 280 per tube, postssld.

“SAFETY 1st” PINS

INKLESS PEN
WRITES with WATER % oozt

' and show o its own I
pour armpathy Wearone and sho¥ | Fotniable et cotor:
T amiy for wearing ut amareur | cheaper then fountain 3
Ehestricais and the like: Twon: {on Tecter'with ane dip'in oialn s
$iin gold plsted (plcks) N e L W iche; Prosed Rl

1
lstod 8o cach, ‘wa for 10s p-pdv Deruible Holder 10 CENTS, 6 for 254

SIMPLEX
TYPEWRITER
ONLY $2.50

Chesp But Good.

se It
We Guuranlee the
Writing.
o Thoush ap murvetecsly
Ny pr v b v
(AT AT e o AR
m o

9 th ‘b a
now about it e utes, and s
Every bustneat man must h

mlk

femibla gen writies
no-sccount and sl
ml{ deserves fte e ftls Bt o do lhn
yion.and to do it well You should n.

iphabet, the nymers.

 positl 0 e

s e
\’l. moves the rachet
'+ ihn

o
ng. so thnt

!; ety pempiier
oo for u cqcomnl.u.

Johnson Saith & Co., Dept. Ell 3224 N

SQUIRT
r?vuc

g-ek'd in

Halsled St Clncaga

A wonderful etle Inatrument produc;
el | eurprish

ing o rions both

wiirthing;. Wi

apo! e bones of vour finger

lesd in & Jead pencil, the interios

g ins . and m

siar myater
2}",,;_,.,,.:‘;." been abls o sstiafactor u
PRICE 20 CEN l’rlce |0 cents; 3 for 2% 0.

. oostpaid, J. 7% < Bt by mail, po-wdu

without knowia;
s most amusing to

% lho resson

With e bunch of thess bils,

gne| for sach peraon of l ted

‘and sn¢ you
o e o your 0

“wv ROPE spl.lc'mc

USEFUL KNOTS, HITCHES, SPLICES, ETO.
Mow olﬂ-nnl Knots Are Made and wn-( Thoy Are Yued Far.
note to Use and Knots to Avold,

A moal practical bandbook glving complete and
eimple direction for makiog the most useful
knots, hitches, rlulnz, splices, etc. Over 100 Llus
trations. All about wire rope attachments, lashing,
blocks, tackles, etc. 37 Horaldic Kpote Rlustrated.
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ELECTRICAL EXPERIMENTER

Boys. you can have Movles at your own home with this latest model

MOVING PIGTURE MAGHINE

Uses Standsrd Films same as the larger machines. Very casily mansged.
Simply turn the handle. Good Variety of Films always obtainable

PRIOE com'rl.u $2.65 Postage 5c, extra

including Flim.
Extra Flima, {50 cach postpald
THIS IS A GENUINE MOVING PICTURE MACHINE

and the motion pictures are clear, sharp and distnci.
The Moving Picture Machline is finely constructed, an¢
carefully put together by skilled workmen. It Is made
of Russlan Metal. has a beautitul finish, and Is oper-
ated by a finely constructed mechanism. The project-
Ing tenses are carefully ground and adfusted, triple
polished, standard double extra reflector, throwlng a
ray of light many fect, and eniarging the plclure on
the screen up to three or four feet in ares. he
light {s produced by a safety carblde generator,
such ag iz 1sed on the largest automoblles. This
throws 4 @r:zllng white light on the scrcen.

It {3 a solialy constructed and durable Moving
Plcture Machlne. The mechanism 1s exceedingly
simple and s readlly operated by the most inex-
The pictures shown hy this marvelous
Moving Picture Machine are not tho common,

lite-1lke photographle reproductions of actual
acenes, places, and peopls which never tire its
audiences. This Moving Plcture MAachine has

JOHNSON SMITH & CO.
Oept. € [|.3224 N. HALSTED ST., CHICAGO
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INVISIBLE INK | LOVE LETTER INK

“The moat confidential Writing written with thls re-
markable Ink vanishes en-
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It desired), leaving the paper
QUITE BLANK 15¢ p. pd.
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SERPENT'S eécs

Each box contains 12 Eggs,
whieh are no larger than
® grain of oats.
When lit with a
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feet long, which curls and twists about
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“The Bahy"” ".:’.“2';.‘3:'.‘:' Revolver

A HANDSOME AND MOST EFFECTIVE WEAPON
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these magnificentBicy-

cles absolutely without

costing you one cent?
HUNDREDS OF OTHER EXPENSIVE PRESENTS ALSO GIVEN

AWe have secured un enormous quantity of very beautiful colored pictures, cos.

REE!

- | slsting of art, floral, landsca)
less than half their value.

, religious, patriotic, etcy, and are going tn selt them ‘l
any stores would charge from 25 to SO cemts each fur

‘and | 1hem, but & very [ortunate purchase permits us to sell them at the astonishingly Tow

price of 10 cents each, st which price they ore irresistible, and will certainly go fast

Now sll you have 10 do is 10 send us your name and address and we will seno
you 2§ of these beautiful pictures, withoul say charge whatsoever These pictures
you are to sell at 10 cents cach, When s0ld. send us the money, and we will send
sou goods OF YOUR OWN SELECTION from our 300 page cataiog to the value
of $2.50. Remember, you get these gocds as a premium for selling the pictures and
sending us Lhe money. You don’t have o pay a cent for them. Many of our agents
have sold the whole 2§ pictures in one day, some have sold them in the evening
Dne agent go!d six on the way home {rwm the post office, another sold some before
he got out of the post office, Another ageni sold the entire lot In one house. People
are wild te get theve pictures once they see umn. and you will bave no difficulty in
disposing of them I{ you will only show th

Remember, you have our entire catalog to sclect your premiuma from, and there
are hundreds of presents such as Air Rifles, Guns, Moving Picture Machines, Musical
Instruments, Camerss, Printlng Presses, Typtwn ers, Books, Puzzles, Games, Tricks,
Toys and Novelties, rubber stamps, bousehold labor-saving devices, etc., and we ere
sure you would Like to get m:ny of them, especially if you can do so without bav.

img to pay sny money for

By continuing the sale of our pldurs you ¢an ¢am the magnificent Bicydle illus-
trated. We will give you presents of equal value to the pictures you scll. Send in
your lpplluuon 8 once, and we will send you the fxm lot of piclures immediately,
accompanied by our big catalog of over a thousand diffcrent articles lo select your

rerminms (mm You don't have to send oy moncy. We trust you absolutely.

JOHNSOH SMITN & CO,, Dept, ELL, 322‘ N. Haisted St., CHICAGO
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SAFETY RAZOR'
TROPPER

SHARPENS EVERY KIND OF SAFETY RAZOR BLADE
. Sharpens the Gillette and Durham Duplex bath edges at one time
MLSQ SHARPENS THE GEM JUNICR, EVER READY. KEEN.KUTTER, MARR
CROSS, CLARK. AUTOSTROP. STAR CRUSTEEL, AND ALL OTHERS
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[More Than 25,000 Volts

No pain. shock or mus
cular contracuion, Entire-
ly harmless — powerfully
effeclive,

perfectly safe.

erator is superior in

lightness of Electrode

This type Violey
Ray Instrument
is designed with
light handle,
easily manipu-
lated;the mostof
the apparatus is
contained’ in a
case giving
ample space for
electric units of
efficient size.

is fine for Insomnia,””

-, voe

COUPON

ELECTRICAL EXPERIMENTER

restoring normal

I cannot recommend

Ray Generator,”"
find it sueh a help in
nervousness.”” “‘I would not part with it for five
times the price. It is sure a little wonder.”
am more than pleased with the Generator; the
whole family are using it.””
was suffering from lumbago and could not move,
and my wife brought over the Generator and in
less than ten minutes the lady was greatly re-
lieved.”” ‘“Your QGenerator is_just the thing for
me, That tired feeting has left me, and I fi

1lke myself again.”” ‘’It hay relieved me of the
nervousness and also it has helped
deal in uging it for the treatment of rheumatlsm.””

BoOoK FREE

OR BOOK

and Special Information

physical
You can treat yourself.
uses shown on coupon below.

Users Get Wonderful Results

(Voluntary Testimonials)

““The Renulife Violet Ray High Frequency Gen-
efficiency because of its
perfect character and control of current, compaet-
ness and perfect insulation. The smallness and
holder is also a great
advantage.”” ‘“The doctor told me that the trouble
was lhardening of the arteries.
it a year ago. I would not be without it for all
the money in the world.”
it too highly.” °‘I have been using mine now
for a week for Sciatica and I am highly pleased
with results.”” ‘I think it is one of the bes
little machines that was ever invented.””
used it with excellent results for the restoration
of hair and stiff and sore rheumatic finger joints.””
“‘Am well pleased with the Generator, and the
kind treatment received from your Company.’
“My Generator has stopped my neurltis.'”
house shonld have a Renulife Violet Ray High
Frequency Generator, for the treatment of Neu-
ralgia, Neuritls, Sore Throat,
Cramps, Headache, Stiff
ness, Rheumatlsm, Paralysis—in short, pains of
all kinds.”—M. D. “T have been much relieved
by the use of your Vio “It

I wish I had got

Kernels in Neck,
Neck, Muscular Sore-

‘‘A neighbor lady

RENULIFE ELECTRIC CO..
1209 Marquette Bldg., Detrolt, Mich.

Please send without obligation, your book °‘Health,

explain-

ing Violet Ray treatments with Renulife Generators; also give
full particulars as to its appliceation for ailments checked below,

REATS SUCCESSFULLY

. .Abscesses ..Faclal Neuralgla ..Piles

. Asthma . .Goitre

.Baldness ..Hay Fever
.Blackheads

sosssovsr s s~

..Falling Hair ~p

Arteriosclerosis ..Gout

;. Infantile Paralysis

..Enlarged Prostate ..Paralysis
Write your name and address in margin below and cut out

with coupon

..Braln Fag .. Insomnia Skin Dlseases
..Catarrh ..Lameness ..Throat Dlseases

. .Colds Locomotor Ataxia ..Spralns
..Chilblains Lumbago - .Toothache
..Dandruff Nervous Affectlons . Weak Eyes

. .Deafness Neuralgia .. Wrinkles
..Eczema Neuritls ..Warts and Moles

nts

There is no “quackery’” or uncertainty about Renulife Violet Ray.
It is not claimed to be a “Cure All,” but it has proved in thousands
of cases a practical health-producing, revitalizing agent—powerful in
conditions—yet gentle,

soothing and
Get full information regarding

How Renulife Benefits

Science has demonstrated a strange rela-
tion between electricity and life cells. This
instrument harnesses a tremendous current
of electricity and applies in the form of
Violet Rays so that the body welcomes and
responds to it in a marvelous manner—no
pain—shock or the slightest harmful effects.
A few seconds of Renulife Violet Ray gives
more benefit than hours of the old time bat-
tery methods—because a thousand times as
much voltage is made use of.

The irresistible, revitalizing powers of
Renulife Violet Ra{y reach every nerve cell,
fibre and part of body. Blood is en-
riched and purified by a flood of oxygen,
giving addedj.7 vitality and strength. Assimi-
lation and digestion improved—functions
retored to normal—extra supply of fresh
blood quickly brought to area treated, re-
moving congestion and supplying nourish-
ment. While relieving pains and aches, the
manifest results of disorders, it removes
the deep secated cause, combines the benefits
of electricity, vibration, exercise, stimula-
tion and oxidation.

Get Book ‘“‘Health via Violet Ray’’
Learn the whole marvelous story of the
Violet Ray—this method that works with
nature to restore and build up. Learn how
you, at home, can now use these great cura-
tive forces of Violet Ray—heretofore only
available at big expense from physicians or
beauty doctors. Send coupon or postal
card now and receive free book describing
uses, quoting low prices (within the reach
of all) and explaining liberal Trial Plan.

Renulife Electric Co., Inc.
1209 Marquette Bldg., Detroit, Mich.

CANADIAN RENULIFE ELECTRIC CO., Ltd.;
1209 Netting Bldg., Wiudsor, Ont.
Toronto Office: 612 C. P. R. Building.
[Live Sales Representatives
write for proposition

qeptember, 1919

Unequaled for
neuritis and rheu-
matism

Increases energy and
vitality

Treatment for nervous-
ness and general
debility

Ozone most beneficial
for catarrh, throat and
lungs. Also anemia

Stops falling hair —
promotes hair growth.
Wonderful beauty aid

Chicago Office
Room 410
123 West Madison

Copyright. 1919, R. F. Co.
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