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PRACTICAL OYN E

INSTRUCTION  Trade and Engineering Schools

Dept. 23, 39-51 E. Jllincis St., Chicago, Ill.

FINISH IN
3% MONTHS

Thousands of Electrical experts are needed to help rebuild the world. Come to Chicago
to the great shops of Coyne and let us train you quickly by our sure, practical way, backed
by twenty vears of success. Hundreds of our graduates have become experts in less than four
months. You can do the same. Now is your big opportunity. Come—no previous education

"Earn $125.00 to $350.00 A Month

In the Electrical business. Come here where you will be trained in these great $100,000
shops. Experts show you everything and you learn right on
the actual apparatus. You work on everything from

the simple bell to the mighty motors, gen-
erators, electric  locomotives,  dynamos,
switchboards, power plants. everything
to make vou a master electrician.
We have thousands of suce
cessful graduates. Just as
soon as you have tinished
we assist vou to a
good position, \We
1now have more
positions than
we can fll.

BE A COYNE

Trained Expert. Our Graduates
are given the Preference. They are
in demand Everywhere at big Salaries.

Our graduates are in demand becanse Coyne is known for its
\We are continually receiving letters,

We often have

LEARN DRAFTING

in just what you necd to know to become an
expert.

Day or Evening Courses

Don't worry ahont the money. Anyvone with ambition
can learn herc. Our tuition is low with siall easy pay-
ments if desired. All tools and equipment is furnished
free. Qur students live in comfortable homes in the best
section in Chicago—on the lake.

EARN YOUR WAY

Many students earn large part ef their living expenses by doing a
little work in their spare time. Our employment dept. furnishes

RS | COUPON FOR

Think splendid practical training. '
of it telegrams and telephone calls from contractors. manufacturing firms,
’ etc., secking our graduates to fill responsible positions. ;
many more positions than we can fill and the demand is steadily growing.
L]
We Make You an Expert in Less Than 4 Months
No need of taking from 1 to 4 years to
become an expert, we have proved this in
thousands of cases. The Coyne method of
practical training eliminates all books, useless
: theory and other non-esscutials and traius you

$REE BOOK S

Skilled Draftsmen are always in demand. Qur courses
are thorough—short—practical, preparing a man fully
to hold a position of responsibility. \We have more
positions than we can fill. We also have thorough
practical courses i Plumbing and leating and Meation
Picture Opcrating.

Send Today for Book
Write today, now, for the heok,
It tells what Coyne graduates
have done. What you can do. .
Fill in the ecoupon. check L 3

42 AR BERiEHEMm
COYNE TRADE AND
ENGINEERING SCHODLS
Bennett W, Cooks, Director
the trade you are most in- Oept. 23, 39-51 E. Illinois St.
terested in or send a Chicago, 1L,
postal card, do it nozw. @ Ilease send at once your big Free
Book—! am interested in
[ '] Electricity [ ] Dratting [ ] Plumbing
(C] Molion Picture Operating
{Check trade interested in)

Name

Address

You benefit by mentioning the “Electrical Lxperimenter” when writing to edvertisers

WWW.americanradiohistorv.com


www.americanradiohistory.com

March, 1919 ELECTRICAL EXPERIMENTER 761

; ™. FREE EXAMINATION COUPON,
The best investment of it :

the year— \ McGraw-Hill Book Co., Inc. 1

(ROFYS HECTROTY

Get at the
first-hand L™
facts about

electricity, taken \\ |
from work itself.

\ Gentlemen:—Dicase send me the Library ofl
Practical Electricity (shipping charges pre.
paid) for 10 days free examjnation. If satis-

\ factory, [ will send $2 in ten days and §2
\ Por month until $16 has been paid, Tf not
wanted I will write you for rcturn ship-

ping instructions.

Nane

Nome A

a mployer Q
”‘?ﬁsm OF no?&“\

\
This is the year of big things inelec- > " "7 1
= . - = : : tricity. Don't waste any time in getting AiouBDoSliG N
| ready for the big pay that awaits the elec- - ---o- 1
-trically trained man Don’t depend upon ' ........ |
amateurish or theoretical books or courses to 5%
give vou the necessary knowledge. Books writ- | 19 |

ten from practice by practical men are easiest
mastered, and when you do master them, youn are
an expert, ready to demand the salary of an expert.

KNOW ELECTRICITY
AS EXPERTS KNOW IT

You can now say to yom:elf “If others are earning $5,000 per
year and up in electrical practice, 1 can also do it. because Clofts
Library contains the same information that these men possess.’

READ THIS —

Electricity. from the sim-
plest principles, to complete
and economical aperation of
a central station—

Motors. generators,
tures, commutators, trans-
formers, circnits, currents,
switchboards, distribution
systems.

Electrical machinery of
every type, installation, oper-
ation and repair.

Wiring for light and power.
How to do it mechanically
perfect. in accordance with
the National Electrical Code.

Wiring of finished build-
ings. Underwriters’ and
municipal requirements. Tlow
to do the complete job, from
estimating it, to completion.

Illumination in its every
phase. The latest and most
improved methods of lighting.
Lamps and lighting effects.

A complete course in
mathematics as applied to
wack, A course which re.
freshes your mind, and gives
you mastery of all the short
cuts in figuring,

Electrical practice complete
Electrical practice as experls
know it. Electrical practice
by experts.

arma-

McGraw-Hill Book Co., Inc. A(CT

239 West 39th Street

Publishers of books for engineers since 1876

Croft’s Library does contain just the informa-
tion vou need to reach the big position. It con-
tains all the information you need in electrical
practice. Nothing is left out. You are told of every
detail in plain language and illustration.

Not one of the thousands of men who own the
Croit Library has said he could not understand
thc books. They are as clear as the elementary
readers and arithmetic you studied in school. And
yet they are thorough, and do not leave off until
vou are an expert. They are just as valuable to the
beginner as to the highest paid specialist, because
they are all practice.

No one interested in any branch of electricity, or who

cxpects to take up the work, can afford to be without
Croit's Library.

8 Beautiful flexibly-bound volumes,

pocket size, 3000 pages, 2100 zllustrattons
These eight handy. compact volumes are a work of art. Care- """
fully indexed for quick reference and for study. Every one of the

subjects are literally at the finger's end.
what you warit,

Not one cent in advance. Merely reiurn the coupon
above. Small monthly pay-
ments if you are satisfied,

Don’t wait another day if you want
to know electricity as experts know it.
Fill in the coupon now. We will ship
the exght voluines charges paid for ten
days' examination. Return themn at our
expense if thev are not entirelv satis-
factory. Pay only $2 per month for
eight months if you are pleased

No turning of pages for

New York

NOW

thing to edircrfisers.

Yau benciit by mentioning the “Eleetrical Experimenter' wwhen i
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Undersround Wireless

But the most spectacular featurc of Mr. Rogers' revo-
lutionizing invention probahly is his ""Sub-sea \Wireless.”
Scientists the world over, Marcofi included, declared it
an utter impossibility to communicate by wireless with
a totally submerpged submarine. Mr. Rogers, however,
goes right ahead and does it, not only in fresh water
but thru salt water as wrell. Indeed he establisht wire-
less communication with a submarine whose adrial wires
were 25 feet below the surface of the vecan!

Altho Mr. Rogers, during the war, gave most of his
atteution toward receiving inessages, he has made con-
siderable progress in underground radio transmission
as well. His cxperiments prove conclusively that, while
underground radio receiving is here to stay, underground
sending too will soon be practical enough, even for high
pawer stations. It is merely a question of good insula-
tion at present, and the end of this year, we are quite
confident, will bring the solution of the problem. The
Navy Department has just succeeded in transmitting
a distance of 50 miles with the underground system.

At first it wonld seem rcasonable that only long wave
lengths could be used with the Rogers system. But this
is not the case. Underground Radio-telephone messages,
seven miles distant, come in just as clear on 300 meters
wave length as does the Nauen (Germany) station with
12,600 meters wave length, This indecd is good news far
our amaleurs.

But in the meanwhile, all of our pet theories on wire-
less are thrown in a sad chaos. For we do not know as
yet liow the Rogers system works. We can now expect
a war to the knife between our wave-propagation theor-
ists and the new school of ground-impulse savants. MNr.
Rogers himself takes the view—and he is scconded by
Tesla—that the transocceanic messages which he receives
over his undergronud system are not Hertsian waves—
pure or cven conyerted—hut merely high frequency
ground impulses. o

The future may tell us which school is right.

I1. GrRNSBACK.

@||®@
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W= LSEWHERE in this issuc is disclosed in
r 2/l full deiait for the first time what U. S
hofr=—= Navy officials term as the greatest Amcrican

I 3 ﬁ War Invention: "Underground and Sub-
f ln}‘k sca \\ireless.”
—_— Last month we hinted editorially on the
theoretical aspect of the problem—this
month we are face to face with the accomplisht fact. The
war has revolutionized not only peoples, nations and the
whole world. but many hitherto unshakable scientific in-
stitutions as well. For over twenty ycars the wircless
aérial—the clevated acrial wire system—was synonymous
with the wireless art, The great radio station. the trans-
atlantic lincr, could not well be immagined without its
ubiquitous stretch of elevated wires. The greatest pride

91 of e radio amatcur, the acrial on top of his house,

\ which to him was symbolic of the young art, is doomed.
This change lias been brought about over night by the
magic wand of science and her servant—D>Mr. James Harris
Rogers, Amecrican, of Hyattsville, Nd.

The aérial wires, down for the duration of the war,
will never go up, at Icast as far as amatecurs and private
stations are concerned. As for the commercial stations,
their towers too are doomed shortly for the scrap-heap.
During the war Mr. Rogers developed underground and
sub-sea wirelcss—ior receiving at least—to a hereto-
forc undreamt of state of perfection. His raceiving
station at Hyatisville never mist a word transmitted
from French, English, Ttalian as well as German high
power stations. [He received his messages from Europe
when a thunderstorm, accompanied by terrific lightning,
was going on dircctly above his head. Recenily, too, e
has done aivay entircly with static.

When the big station at Arlington, near \Washington,
was out of touch with Furope, duce to statie disturbauces,
Mr. Rogers went right on receiving over his buried
undcrground wires, just as if static never existed, In-
deed the Rogers invention knows no static.  Static being
an atmospheric conditivn, a ground antenna naturally
will not be affected by it

| | —

L @ @) | =

The ELECTRICAL EXPERIMENTER !s publisht nn the 15th nf carh manth ay 232

Fulton Street, New York ere are 12 nurmboers per vesr Rubneriptlon price 13 $2.00 a

sear In T, 8. and possemilona  Capada and forelsn counirles. $2.50 a year 1 X, coin i3
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to erder of EXIERIMENTER FURLISHING 0L INC, yeu chBuge ¥nur address

notlfy us gromptly, in ordir that copls ar» not miscarried or lust A green wrapper in-
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How One Evening’s Study
Led to a $30,000 Job

A Simple Method of Mind Training That Any One

Can Follow With Results From the First Day
By a Man Who Made Formerly No More Than a Decent Living

HOPE you won't think I'm conceited or

egotistical in trying to tell others how I

suddenly changed from a comparative fail-
ure to what my friends term a phcnomenal
success,

In reality I do not take the credit to myself
at all. It was all so simple that I believe any
man can accomplish practicailly the same thing
if he learns the secret, which he can do in a
single evening. In fact I know others \\:ho
have done much better tban I by following
the same method.

It all came about in a ratber odd manner. I
had been worrying along in about the same
way as the average man thinking that I was
doing my bit for the family by providing them
with three square meals a day, when an old
chum of mine, Frank Powers, whom I had
always thought was about the same kind of a
chap as I, suddenly blossomed out with every
evidence of great prosperity.

He moved into 2 fine new house, bought a
good car and began living in the style of a
man of ample means. Naturally the first
thing I did when I noticed these things—for
he had said notbing to me about his sudden
good fortune—was to congratulate him and
ask him what had brought the evident change
in his finances.

“Bill,” he said, “it’s all come so quickly I
can hardiy account for it myself. But the
thing that has made such difference in my life
iately began with an article I read a short
time ago about training the mind.

“It compared the average person’s mind to
a leaky pail, losing its contents as it went
along, which if carried any distance would
arrive at its destination practically empty.

“And it showed that instead of making the
pail Jeakproof most of us kept filling it up and
then losing all we put into it before we ever
reached the place where the contents would

be of real use.

David M. Roth “The leak in the

When Mr. Roth first pail, the writer

dcle{m'i(r;.edl to e“hﬂt?th demonstrated, was

a or one al

S uld Temaln anyming forgetfulness,  He

he wanted it to. it was showed that when
because he found  his g

Imemoty to be probably memory fails, ex-

| paeret than that of :ulw

pagrgesithan, that, of oot perience, the thing

not remember 2 mz;-l's we all value most
2 seconds, e . . .
?:;:gt 50 l:‘mn)'5 things hlghly, 15 worthless.

that he was convinced he
conld Never succeed umtil
he learned to remember.
Today there afe Qver 1en
thousand people in the
United States whom Mr.
Roth has met at diterent
times—most of them only
once—whom he ¢€ah in-
stantly name on slzbt.
Mr. Roth can ami has
hundreds of times at din-
ners and lectures asked
fifty or siaty¥ men he has

He proved to me
that a man is only
as good as his mem-
ory, and whatever
progress a man ac-
complishes can be
laid directly to his
powers of retaining
in his mind the

never met te tell him B g
llieh- n‘am'.-s, businesses right things —the
and telephono numhers lhings that are go-

and then after tumming hl
| back while they ehanged |
seate. has plcked each one
out by mame. told him
his telephone number
and_business eonnection.
ese are only a few of
the scores of equally “im-
ssible” things that Mr.
can do. and set a
few years ago he couldn't
Temember a mMan’s pame

ing to be useful to
him as he goes
along.

“Farthcr on in
the article ¥ read
that the power of
the mind is only the

twenty seconds. Why ro sum total of what

around with a mind Jike

a leaky pail when. as Mir. we remember—that
says. “What 1 have | s if \ye read a book

Jdone any ope can do.’”
| and

remember

nothing that was in it, we have not added
one particle to our experience; if we make a
mistake and forget about it, we arc apt to
make the same mistake again, so our experi-
ence did not belp us. And se on, in everything
we do. Our judgment is absolutely dependent
on our cxpericnce, and our experience is only
as great as our power to remcmber.

“Well, I was convinced. My mind was a
‘leaky pail” I had never been able to remem-
ber a man’s name thirty seconds after I'd been
introduced to him, and as you know, I was
always forgetting things that ought to be
done. I had recognized it as a fault, but never
thought of it as a definite barrier to business
success. I started in at once to make my
memory efficient, taking up a memory train-
ing course which claimed to improve a man's
memoty in one evening. \What you call my
good fortune to-day I attribute solely to my
cxchanging a ‘leaky pail’ for a mind that re-
tains the things I want to remember.”

Powers’ story set me thinking. What kind of a
memwory did 1 have? It was much the same as that
of other people 1 supposed. 1 had nover worried
about my menory ome way or another, but it had
always seemed to me that | remembered fmportant
things pretty well. Certainly it never occurred to
me that it was possible or even desirable to improve
it, as I assymed that a good mewory was a sort of
natural gift. Like most of us, when 1 wanted to
remember sonething partievlarly J wrote it down on
a memorandum pad or in a pocket notebook, Eren
then T would sometimes forget to ook at my re-
minder. 1 had been embarrassed—as who has not

been 7—by betng obliged to ask some man whom 1

had previously met wbat his wame was, after vainly
groping throngh my mind for it, s0 as to be able to
mitroduce him to others. And I had had my name
requested apologeticaily, for the same purpose, so
that 1 knew I was uwo differeat than most men iu
that way.

1 began to observe myself more closely in my daily
work. The frequeacy with which 1 had to refer to
records or business papers concerning things that at
some previous time had come under my particular
notice amazed me. The men around me who were
doing about the same work as myself were no dif-
ferent than I in this regard. Aud this theught gave
new significance to the faet that I had Leen per-
forming practically the same subordinate duties at
exactly the same salary for some three years. 1
couldn’t dodge the fact that wmy wmind, as well as
most other people’s, literally limped along on
crutches, because it could not retain names, faces,
facts, and figures. Could 1 expect to progress if
evell 2 small proportion of the important things }
learned from duy to day slipped away from me? The
only value of most of my hard-won experience was
being canceled—abliterated—by my constantly for-
getting things that wmy experience had taught me.

The whole thing hit me pretty hard. 1 began to
think about the subject from z1) angics as it atfected
our bLusiness. I realized that probably lmndreds of
sales had Leen lost because the salesman forgot
some selling point that would have closed the order.
Many of our men whom I had heard try to present
a new idea or pian had fatled to put over their mes-
sage or to make a good impression because they had
been unable to remember just whit they wanted to
say. DMany decisions involving thousinds of dol-
lars had bLeen made umwisely heenuse the man re-
sponsible didn’t remember all the factls bLearing on
the situmation and thus nsed poor judgment. I kinw
now that there isn’t a day but what (he average
Lbustness man forgets 10 do from ohe to a dozen
things that would have increased his profits, There
are no greater words in the English lungunge, 1le-
seviptive of business ineffleicucy than the tye littie
words "1 forgot.”

Vou bencfit by mentioning the "Elecirical Experimentcr’ when writing to advertisers.
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I had reached my decision. On the recommenda-
tton of Powers, I got in touch at once with the
Independent Corporation shich shortly before had
pizblished the David M. Roth Method of Memory
Training. And then came the surprise of my life.
In the very first lessott of the course I found the key
to a good memnry. Within thirty minutes after I had
opened the bhook the secret that 1 had been in necd
of all my life was mine. Mr. Roth has boiled dewn
the principles perfecting the wemory so that the
methiod can albmost be grasped at a glauce. And the
farther you fotlow the method the more accurate
and reliable your memory becomes, Within an hour
I found that I could easily memorize a list of luow
words and call them off backward and forward
without a mistake. 1 was thunderstruck with the
ease of it all. Instead of study the whole thing
seemed like a fascinating game, 1 discovered that
the art of rememuering had bLeen reduced by Mr
Roth to the shuplest methed imaginable—it reguired
almost nothitlg but to read the tessons! Every one
of those seven simDle Jessonus gave me new powers
of memory, and 1 enjoyed the course so much that
1 look bitck on it now as a distinct pleasure.

The rest of my story is not an unusual oile amoug
American business men who have realized the value
of a reliable trained memory. My income today Is
close to $30,000. It will reach that figure at the be-
ginning of our next fiscal year. And two years ago
1 scarcely made what I now think of as a decent
living.

In my progress I have found my improved nicmory
to be priccless. Every esperience, every business
decision, every important name and face is casily
and defipitely recovded in my mind, and each re-
membered exverience was of immense value in my
rapid strides from one post to another. Of course, I
can never be thankful ensugh that 1T mended that
“leaky pail” and discovered the enormous possi-
bilitles of a really good menwory.

SEND NO MONEY

Mr. Roth’s fee for personal instruetlon to classes
limited to fifty members is $1,000. Bul in order to
secure nation-wide distribution for the loth Memory
Course in a single season the publishers have put
the price at only five dollars, a lower figure than
any course of its kind has ever been sold before,
and it eontains the very same material in perma
uent form as is givell in the personal $1.000 course.

So confldent is the Independent Corporation, the
publishers of the Roth Memory Course, that once
you liave ap opportunity to see in your own home
how easy it is to double, yes triple the powers of
your memory, and how easily you can acauire the
secret of a good wemory in one evening, that they
are willlng to send the Course on fres sxaminatlion,

Dou’t send any money. Merely mail the coupon or
write a letter and the complete course will be sent.
all eharges prepaid, at once. If you are not entirely
satisfled send it back any time within five days afier
you receive it and yon will owe nothing.

On the other hand, if you are as pleased as are
the thousands of other men and women who have
used the course, send only $3 & full payment, You
take no risk and you luve everything to gain s
matil the coupon now before this remarkable ofter is
withdrawn,

FREE EXAMINATION COUPON

L L P T TP T Y oYY TR LTI ]

Dndependent Corporation

Division of Business Education
Dept. R-1103 119 West 40th St., New York
I'ublishera of The Independent (and Harper's Weekly)
Please ~end me the Tnth Memory Course of seven lessons.
1 will elther remail the Course to you within five day

after its receipt ur send you $§5

Name.

-
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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, /earu 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 graduatcs
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 Oldest and Only Institution of
the Kind in America

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

Over 5,000 Graduates are Successful Men
| in the Electrical World

T ¥ No previous knowledge ol clectricity. mechanics or mathematics is
i neeessary to take this clectrical 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.

|
|
|
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New York Electrical School ‘
29 W. 17th St., New York, N. Y. ! Let us explain this course to you in person. If you can't
Please send FREE and without eblization 10 : call, send now for G4-page book—it’s FRELE to vou
.+ New York Electrical School
' 29 West 17th Street, New York
o mennaining the “Elcctrical Expermmenter when writing lo odecriisers. b
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33 Assembled Locomotives on One Ship

The Enterprise of American;War Engineering Which Enabled Thirty-Three Assembled Loco-
motives to be Delivered Cross Seas in a Single Ship, for Immediate Duty at the Front.

VER persevering American ingcnu-
ity and the knowledge that ‘‘over
there” thousands of our boys were
depending on us folks back home,
to keep our shoulders to the wheel,
takes records of the seemingly impossible

© 1919 by E. P Co.

in the Early Months of America’s Particlpation In the worlid War, Locomotives Were Shipt Overseas in Parts.
a Vast Amount of Valuable Time Was Lost in Dismounting and Reassembling the Parts.
Inp the Locomotives Intact, as Here Shown, Thirty.three of Them Having Been Sent Over in One Vessel.

Scene Looking Down in Hold.

deeds actunally accomplisht, read like the
magic of Aladdin’s Lamp.

As a specific instance, ]ct ns look at the
railroad situation in France when General
Pershmg arrived on the scene of action
with the first vanguard of American troops,
French Atlantic ports were ncarly 270 miles
from the fighting front. It was one prob-

lem to get supplies across seas infested with
mines and submarines, and still a greater
task to move this material with all possible
haste to the points where it would be most
needed. It is well known that the French
railroad system had collapst; all it could do

3XI2 INCH PLANKS
IRWHILH WHEELS EMBE DDED
THEMSELVES

was to care for the Frenclh army, and to
move the thousands of tons of material
necessary for the successful campaigning of
Pershing's army behind a few creeping
French locomnotives left at our disposal was
well nigh impossible.

General Pershing saw the immediate need
for American railroad equipment and one
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Note Bales of Hay.

of his first cables home was for the urgent
delivery of locomotives, cars and rails. He
made the \War Department see the need of
providing these facilities so that the Ameri-
can effort in the Great Cause would not be a
failare. And so it was that Army officials

-

i BALES OF HAY

/7~ FORPACKING

f ___.';\‘.\:
ENGINE TENDERS ; DATBAGS
S ~ ‘u’o HaY

In Consequence
Later the Scheme Was Evolved of Load-
Insert View Shows

undertook the buying and shipping of loco-
motives. The first locomotives sent were
in great big hulky cases—knocked dowi,
As vet they did not dream of sending them
completely” assenbled.

Once these parts reached France they
were put in the hands of a dozen or more

(Continued on paye 810)
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Five Conversations Over One Wire

Multiplex Telephony and How

HE story of the development of the
multiplex telephone and telegraph
system rcads like that of many
other inventions. It is a story of
long vears of effort to :lccomph:h a
great result The steam turbine, for ex-
ample. is but recently developed to be prac-
tically uscful and yet was suggested in
principle as long ago as 130 B. Dr.
Alexander Graham Bell was experimenting

science of telcphony since that science was
born in a Boston attic in 1873. Its possi-
bilities lie in the direction of cxpansion of
long distance service. Physically it can be
employed on any open wire telephonc line,
but practically it is not advantagcous to use
it on any short line, say less than 100 miles
in length. The h:ghly technical equipinent
required is so costly that it is cconomlcally
available only for long lines. There is at

It Works

now it has been carrying messagcs, which
come to Baltimore from \Washington over
the ordinary circuits and these are given
to the multiplex for transmission to their
destination,

For some years past the Bell System en-
gineers have sought to make it _possible for
anyounc to talk to anyonc else in any other
part of the country at any time. The
phantom circuit, which utilizes wires in two
ordinary cir-

THE SQUIER WIRED WIRELESS MULTIPLEX
TELEPHONE SYSTEM
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Muitiplex Telephony and Telegraphy 1s Now an Accomplisht Fact.

and Picture Dlagrams.

to produce a multiplex telegraph in 1872
1 three years r, W “nlc still warking on
[ he ¢ of the tcl"phﬁnc
tat { herardi, acting

licf erican Telephone
N Dr. Bell made these

X[ . iplex telephone and
legrap) L reality. The

2 1S c n's ef-
forts, but r > { umula-
ti ris Ire mbiers of
the 11 Z m necring
taff, coveri period It is one
of the greatest single niributions to the

present but one installation in service, that
on the Baltimorc-Pittsburgh line nsed in
the recent demonstrations. But for the
great amount of war work that has en-
gagcd our attention, the system would have
heen demonstrated sooncr, and it happencd
that the need for more circuits to handle
the trafiic betwcen Washington and the
war-work ccnter, Pittshurgh, determined
the sclection of the place 1o make the
demonstrations. There were sufficient
wires from Washington to Baltimore, but
not enough from Baltimore to Pittsburg.
The muluplex system. thercfore, was in-
stalled at Baltimore and for several months

www.americanradiohistorv.com

How It Actually wWarks Is Here Explained By Analogy
Five Telephone Conversations Can Be Carried On Over One Palr of Telephone Wires, Whiie
Telegraph Messages Fly Cver the Circult in Elther Directlon Stmuftaneousiy.

of two wires,
taking each
currént as it
15 delivered
into an ordi-
nary telephone and delivering it at its desti-
nation, thru auother ordinary tclephone, ¢x-
actly as it was formed at the sending point.
These five voice currents travel together
and are sorted for delivery at their destina-
tion. Not a tone or mflection of the speak-
ing voice is changed in passage. This result
is achieved by combining each voice wave
with a high-frequency inaudible carricr cur-
rent which has characteristics in degrees of
frequency that are entirely different from
those of other carrier curcrents. Sec the
various forms of the voice and carrier cur-
rents shown hercwith. The carrier current
(Continned on page 826)

&y 191 by . 1*. Co.
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V'.[ The Latest Style in Flashlights

POCKET flashlight with 1ts
small one-half or one-
candle-power tungsten bulb

operated by a small dry-

battery, has practically be-
come a household article the world
over. Flashlights are today manu-
factured by the million, while more
millions of people are daily clamor-
ing for them, Tens of millions of
flashlights were in constant use
during the progress of war-time ac-
tivities in Europe, and what a great
boon it has been to the soldier can
well be imagined. The accompany-
ing illustrations show a number of
extremely useful and not always
well-known applications of the
pocket flashlight which will prove
of practica) use on many occasions.

One of the latest and ingenious
arrangements for utilizing a flash-
light 1s that shown at Fig. 1, which
comprises an tlluminated note-pad
for use at night or in dark places,
The use of this illuminated note-pad
will prove very extensive undoubt-
edly, and for one thing it may often
prove of assistance in taking notes
at lectures, not o mention a very
wide application in the Army and
Navy. The illumination is so ar-
ranged that no noticeable glow is
seen, but simply the illuminated
square opening over which the paper
roll slides. A second paper roll is
included, so that a carhon copy can
be kept for record. The case when
closed resembles a kodak.

Figure two shows a self-con-
tained electric light mirror, in-
vented by Mr., H. Gernsback sev-
eral years ago. This unique mirror
has a small flashlight battery placed
in the hollow handle. Ou t?l’e front
of the handle a push-button is
placed and the wires to the lamp at
the top of the mirrer frame are
secreted within it.

Figure threc shows the gun-light
which has been quite cxtensively
cxploited, and while we have unever
had the opportunity of trying out a
fountain-pen flashlight or a larger
model flashlight attached to a rifle,
we have scen the pistol flashlight
used, and it proves one of the most
deadly combinations imaginable.

.i1s shown at Fig. 5.

All the marksman has to do is to
move the pistol about until the tar-
get lies in the ccenter of the sub-
tended Rashlight zone and then pull
the trigger. It should prove a fine
thing for hunting down burglars,
rats, cats, and what not.

A recently patented eye-diagnos-
tic lamp, known as a retinoscope is
illustrated in Fig. 4. This comprises
a very compact and efficient clec-
tric lamp and mirror, as well as
sighting device for the use of op-
tictans i examining the eye. The
flashlight battery is contained in the
handle of this efficient instrument,
and the bulb of the flashlight pro-
jects a beam of light on to the
small mirror, which is set at an
angle of 45 degrees, Thru the ¢en-
ter of this mirror there is a small
hole which is in line with a sight-
ing tube at the rear of the imirror
frame. It is used in the manner il-
lustrated.

The well-known flashlight com-
bination, known as the shave light,
Several va-
ricties of this handy device are on
the market and it .has proved a
blessing indeed to thousands of sol-
diers—officers and dough-boys alike
—who have often had to shave
dingy or pitch dark dug-outs and
other places of shelter on the bat-
tlefield. In the shave-light device
illustrated by Fig. 5, the flashlight
battery is connccted by means of a
small flexibie twin-conductor with
a lamp bulb placed over the mirror.

One of the latest and most prac-
tical every-day uses of the flash-
light is in meter-reading. Sce Fig.

. The usual application of the
flashlight in this field involves the
carrying of an ordinary tubular
flashlight by the meter reader, but
the illustration herewith shows one
of the newer developments iu the
form of a flashlight meter camera.
With this clever device it is only
necessary to place the camera be-
fore the meter to be read, the but-
ton 1s prest, several flashlight bulbs
connected in multiple throw a
strong light on the meter dials, the
camera-shutter clicks simultane-
ously, and (Continned on page 821)

FOUNTAIN PEN STYLE FLASHLIGHT
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“T'he Border Wireless” and
“The Hun Within”

TEVE RANSOM (Wilkam S. Hart),
a 1ypical Westerner. who has been
reared on a rauch in Wyoming. which
was wrested from his parents by a
railroad company, becomes embittered
and revengeful, and taking the law into his
own hands. develups into a bandit. commit-
ting severa) daring robheries at stations be-
longing to the railroad company which had
lespoiled him and brought his aged parents
to death. He evemually becomes a fugi-
tive with a pricc upon Inus head and drifis
to Yellow Dog, Arizena, near the Mexican
border.
Elsa Miller is a telegraph operator at

Top Led:—Dolng the Kalser's Olrty
Scené from ‘‘The Hun
a  Paramount-Arteralt

Feature Film Orama.
Tep Right:=The Secret Service Hun
Seems to Be More Or Less Exelted
In This Seens from *The Hun
within.* Note the Elaborate Wire.
less Reeelving Set Used In This Re-
cent Screen Play.  Reality IS the
Keynste In the Phote Oramas of
To:day, Onte a Scap Box. Fitled
With a Few Oozen Binding Posls
and Same Magnet Colfs. Was Good
Enoubgh for 2 *'Prop’". Bul the Flim
Fans Nowadays Are a Wlise Lot.
Besldes. There May Be a Radlo
Amateur In the House, and Oh!
Boy! It There Is Anybedy That

Yetlow Dog. and the gwardian of ler
younger brother, Carl. Elsa is on her way
to deliver 2 me ¢ to Herman Brandt at
the Magde lines and is attacked by
Mexican lan Steve rescues and falls
in love with her and decides to remain at
Yellow Dog.  Frederick Brandt loves Elsa,

but she naware that the Mlagdelena
Mines ha e werted into the head-
quarters for German spies with a cleverly
conccaled wircle aratus by which
messages are tr *d to Mexico and
fr t i and then to Ber-

lin, FBrandt i cct communication
with Von Helm, hcad of the German Se-

cret Service in N York City

Steve  hecome uspicions of Drandt,
when lhe and his  assistant, Frederick
Schlc <press contempt for the Ameri-
can flag and the fighting abilitics of the

United States. Steve forces Brandt to kiss
the American flag. War with Germany is
declaredt. and Steve deterinines to enlist.
He calls on Elsa, determined to reveal his
past life to her, and invites her to ride part
of the way with him to Fort Scott: she
plainly evinces her love for Steve. Dur-
ing their absence Steve's shack is ransacked
by Brandt and Schloss: photographs of
Steve's father with an iuscription on the
back. reveals the fact that Steve's real name
1s Ransom, and not Allen—which name he
assumed while in Yellow Dog. Brandt
sends a telegram to the Sheriff at Willow
Springs, asking for information regarding

Steve and thus Icarns that Steve is a fugi-
tive from justice, Carl reveals the fact
that Steve 15 on his way to Fort Scott to
enlist. and Brandt forces the hov to tele-
graph the commanding officer at Fort Scott

lshe facts he has discovered regarding
teve
While awaiting cxamination at Fort

Scott, Steve overhears the conversation he-
tween the commanding officer and the tele-
graph operator, and makes his escape
through a window. He is pursued by the
oldicrs but cludes them and takes refuge
in a wooded canyon. Elsa learns of the
occurrence, but this does not shake her
faith in him. A day or two later, a code
message comes for Brandt, and Carl start
with it for the Magdelena Mines. He is
thrown from his horse and is lying uncon-
scions, when Drandt and Schloss and an-
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" her the nature of the message.

other spy ride by. They go thru his clothes
and find the mcssage, which is translated
with the aid of a code book. Carl. wlo has
regained consciousness, overhcars the trans-
lation of the message, the purport of which
is that General Pershing is on his way to
Europe and the Germans are planning to
sink the vessel on which he has sailed. The
two men take their departure, leaving their
man to watch Carl.

Elsa now appears and Carl whispers to
The Ger-
man, hiding behind the bushes, overhears
Carl and 1s about to shoot him, when
Steve, who has hicen hiding in the bushes

Can Outde Him In °*Roasting” a
Fake Wireless Or Electrieal 'Prop®!
—Well, We Have Falled 1o Meet
Him. He Gan Telk By the Color of
the Villan's Eye Whether He 1s Re-
celving Actual Dots and Dashes,
Qr Only 1magining It.  And His
Mands—Every False Move Is a
Heart-Stab to the_ Radic-Bug.

Lower View:—In This Scene Irom
“The Border V/ireless.!' an Art.
eralt Feature Sereen Pley., “8lg
BIN Hart" Glves the Hun Wireless
Qperptor & Small Instafiment of
What Js Coming to Him while
Pretty Wanda Hawley, Who Can
Actually Send Leglble "*Morse.™
Cancels the Wircless Message That

Has Just Gone Qut

all the time and witnest the entire pro-
cceding, kills the German. Carl is moved
to a comfortable position, and Steve and
Elsa ride to the Mine to prevent the send-
ing of the message, which would mean
the death of General Pershing, surprise the
Germans, and after a fierce battle, take
possession of the wireless apparatus and
succeed in sending out a call for help to
Fort Scott, after which they destroy the
wireless, The soldicrs arrive and make the
Germans their prisoners, The charge agzainst
Steve is disimmist and the story ends happily
with Steve and Elsa watching the soldiers
lined up for the sundown dress parade,

N a large city near New York lives

Henry \Vagner, a German-American

who left Germany years previously be-
(Continued an page 823)
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(zold and Silver Located With

OST probahly you will remember
having read some of those entranc-
ing fairly tales in your younger
days, wherein a person happened
to be gifted with such transcen-
dental intellectual powers, that he could for
example stamnp his foot on the ground or
simply make a certain sound when the lo-
cation of gold or silver would immediately
be made known to him. Of course this all
sonnds like “Bul-garia” to us nowadays, but
thanks to a twentieth century magician,
Prof. R. A. Fessenden, the brilliant Ameri-
can imventor and scientist, it has becomec
possible to do this identical thing, ie, to

project a sound wave, and by measuring its
RECORDING

Sound Waves

refracting vein. Hence this new apparatus
is intended for the location of hidden ore
bodies by means of measurements made on
the velocity, direction, reflection, refraction,
absorption and other phenomena of sound
waves transmitted thru the medium con-
taining the ore bodies, which is invariably,
of course, the earth. The inventor claims
that by this means he has been able in a cer-
tain test to determine the location accurate-
ly of a body of mineral, invisible to the eye,
at a distance of two and one-half miles,
and further, this test was witnest and veri-
fied by a nuinber of skilled engineers.

In starting to survey a piece of grouund
by this method, in which ore deposits are

bodies are indicated at the points H and I.

The oscillograph recording apparatus is
so0 adjusted that when the sound-producing
oscillator key, K, is deprest, a modcratcely
strong indication is produced on the photo-
graphic records of the oscillographs, R—O,
which fixes on the photographic records the
exact instant at which the key is deprest,
Simultaneously a sound wave is emtted
from the oscillator, O, which afier being
reflected as at G by the ore body H, or
reflected back as from J, Fig. 2, by the
body I, or reflected as from I’ by the ore
body I. or refracted as at LL, or possibly
proceeding directly thru the earth as shown
by the dotted lines M—N, reaches the in-
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Capyright, 1919, by Eﬁ P» (;.‘,'04

Now We'll All Be Rich, Thanks to Prof. Reginald A, Fessenden, the Eminen
Accurately Locate Metallic Ore Deposits in the Earth.

The Principle Invalves the Measuring of the Sound Velocity Between Various

t American Scientist, Who Here Tells Us How to Positlvelg and

olnts

and the Determination of the Direction from Which It Is Refracted in Each Case.

reflection and deflection scientifically by
means of suitable detecting and recording
instruments, to locate exactly the position ot
underground ore bodies, no matter what the
ore may be, whether gold, silver, lead, zing,
copper, etc.

As Prof. Fessenden points out in his
patent on this scheme of locating ore bodics,
his invention provides methods and appara-
tus whereby. being given or having asccr-
tained two or more of the following quanti-
ties, i. e, the time. distance, intensity and
medium, one or more of the remaining
quantitics may be determined. For ex-
ample, being given the distance between two
points in a mine, and having deterinmed the
time required by a sound wave to travel
between the two points, it is then possible
to draw calculations in regard to the prob-
able nature of the rock between the two
points; also, if an echo be observed or a
refraction of the sound, it is possible to
estimate the distance of the reflecting or

suspected, a space may be laid off about
five miles square, as the accompanying illus-
tration shows. This gives an arca of twenty-
five square miles under survey. At each
corner of this square there are driven four
drill holes, A, B, C, D, which are filled with
water. Toward the bottom of these water
filled holes there are placed sensitive sound
detectors, such as microphones or small Fes-
senden oscillators, Dy, Ds, Ds and D.. Thesc
sound receiving devices are conuected to
the secondaries of transformers as indi-
cated, and to oscillographs of the photo-
graphic recording type. These oscillographs
employ the quartz-fiber Einthoven galva-
nometers. In one of the wells there is
placed a powerful sound producing appara-
tus, O, preferably of the Fessenden osciila-
tor type also. This is connected thru it:
leads, with the primaries of the transform
ers in the oscillograph cirenits and to the
alternating current dynamo, A—D, when-
ever the key K is deprest. Hidden ore

www.americanradiohistorv.com

dicators or microphones, D:, Dy, D: and Dy
and is recorded on the oscillographs R—O's,
3, 4.2 and 1.

Instead of using the alternator to produce
the sound at the oscillator, O, a condenser
discharge may be employed to actuate a
sounder, the condenser key on being de-
prest charging the condenser from a bat-
tery, and on the key being released and
coming against a second contact, it dis-
charges the condenser thru the sound pro-
ducing mechanism. The patent describes
this auxiliary sound producing mechanism.

Since the oscillograph photographic strip
moves along thru the machine with a regu-
lar and known velocity, the distance on the
strips between the records produccd thru
the transformers whenever the key, K, i
deprest, and the records made by the sound
waves reccived, whether direct or by re
flection, refraction or eccho, will indicate
the distance between the drill aud holes and

(Continued on puyc 828)
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Sorting Tobacco Leaves by Electricity

ANY ingenious machines and de-
vices have been invented and are
widely usced in the manufacture of
tobacco products and all modernly
cquipt cigar and cigarette fac-
tories bristlie with machinery. The more

striking is the fact that the tobacco growers
and planters have been much neglected by
the genius of inventors.

Thus we sce that

L

Sorter.

The Latest Device in the Tobacco industry is This Electric_Leaf
it Sizes the Leaves as They Pass Along and Deposits Them
In the Corresponding Compartments Below.

By GEORGE HOLMES

ceeded, and the semi-clectric “Leaf To-
baceo Sizing and Sorting Machine”, illus-
trated here is the result. This machine
also marks as a milestone the opening of to-
bacco growing to mechanical development.

In this machine, which is also shown dia-
gramatically, the tobacco leaves are simply
placed upon a feeding belt by an operator
in front of the machine. This belt brings

rollers, which stand vertically in the path
of the motion of the clamps. As long as a
leaf is between the contact rollers, a me-
tallic electric contact between the latter is
prevented, but a low voltage circuit will be
closed thru themn the moment the tip of the
leaf passes out. As the contact rollers are

co-operating with a series of contact seg-
ments arranged at the centre line along the

£F

Another View of the Electric Tobacco Leaf Sorting Machine. Two
Leaves Can Be Seen Sllding Down Toward the Open Compartments.
The Inventor Is Seen Operating the Machine.

tobacco is grown today with the Porrs of bench, one of these segments will
same primitive methods as it was Clomps be swept by a contact brush from
100 vears ago. ! the clamp in circuit with the

The inventive spirit of our pro- Clomp Qoener. | _Clemp Goener rollers. An eclectric current will
gressive age, which benevolently s P A then pass thru the rollers, said
gave a helpful lift to almost every how ... R ~h . LH0m particular segiment and one of a
trade and industry and handed so Feeding belt. ] number of solenoids will attract
many Jabor-saving appliances to ‘ its armature and thus open one of
agriculture, past in silence the v e ~T3 the covers, which can be secn ar-
extensive tobacco plantations of @ _; 4 LB U b ranged under an incline at both
America and the world. y = g W sides of the machine.

Upon thc initiative of one of At the same time an eclectro-
the biggest tobacco growers in o magnetic stop will emerge from
the world, a New York inventor Goen Cover B 5 \ the flat table and, being in the
and engineer, Mr. H. Hartman, 3 centre line with the clamps, will
took up the problem several years 6 “gpm force the latter to open, and to
ago of tobacco planting and han- Crosed coers JJ e drop the leaf upon the table, from
dﬁng right at the farms. And where it will be blown the next
what he saw there set him to i [ Ll moment by ecomprest air over the
thinking. He soon noticed that b edge of the table and slide by
one of the most costly operations gravity downward to fall into the
at a tobacco plantation is the # box arranged below the open
sorting of Ilcaves by their different = A cover. According to the length
length, Every leaf is taken by of a leaf, a certain contact seg-
hand at both ends and measured — ment on the table will be in cireuit
and placed according to its length — 2 with the contact rollers only at
into a different box. I I the moment said leaf passes en-

So-called sun-grown tobacco is Solenadts Soanods tirely thru the rollers, and only
usually sorted or “sized” Ly two that particular cover connected

ches, 1ile shade-grown to- Steps with said segment will open, as
ba hich is used for wrappers. interinediary relays will at the
is "sized” partly Ly inches and | ] same moment interrupt for a pre-
partly by two inches. This work === S o ~ determined timie the cosnnection
1s done aiter the leaves have l)et\\'cen ‘a“ fOllO\\!illg chlnc“ts

End-wlise Sectional Vliew of the Tobacco Leaf Sorting Machine. and their respective solenoids,

The Receptacle Doors Are Opened by Solenoids Controlled by There are as many segments and

the Sizlng Mechanism at the Top of the Machine. solenoids as there are different

covers. The first section, having

labor ch single  the leaves below two curved clamp openers  five boxes, will receive the five shortest
leaf wn on an  which always open two pairs of clamps, leaves. If a leaf is longer, no segment will
er t arm, L tobacco can  carried by two endless roller chains moving  come into contact in said first scction, the
if sorted into different  under %0° horizontally to the feeding belt  cleciro-magnetic stop will not appear and the

£ over a distribution table or bench. The <clamp will carry that leaf into the second

Af y ents with three grad-  clamps, after having been opened during  section where the same process will be re-

1]y improved machin motion by said curved opecners, grip the peated. The second section provided with

hic r. Hart at his Jcaves at their stem and pull them over the  five boxes of longer dimensions, is an exact
workshop and laborat e finally suc- table and thru a pair of resilient contact (Continued on page 810)
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Hospital Ship Fitted with Gyroscopic

ERHAPS you are familiar with the
mechanical device known as a “gyro-
scope”’, which possesses reinarkable
seli-centering or stabilizing properties.
The Sperry airplane stabilizer, as well
as the non-rolling ship stabilizer, utilizes
this clever device. It involves the simnple
phenomenon that if you take a heavy steel
or other wheel and spin it at high specd.
then the spinning wheel and its attached
frame will tend to preserve the same plane
of rotation. This is daily demonstrated by
the ordinary bicycle. Hold the bicycle clear
of the ground and have someone turn the

Stabilizer

two gyro wheels is 25 tons each. The
weight of the two casings is 25 tons each,
The diameter of the gyro wheels is 9 {feet,
and of the casings 12 feet. The bearings
used are standard roller type and self-
aliening, ftted to 12-inch shafts. The
power used to drive the gyro wheel is a 75
H.P. A, C. electric motor in cach. The
casing was made absolutely vacuum tight
and the gyros run in 30 inches or nearly
perfect vacuum. The bearings receive a
continuous bath of oil, pumnped at the rate
of 200 gallons a minute, properly screened
and cooled. In 35 minutes the gyro at-

THE PHOTOELECTRIC SENSI-
TIVITY OF BISMUTHINITE
AND VARIOUS OTHER
SUBSTANCES.

A recent contribution to the Bureau of
Standards scientific papers by Dr, W, \W.
Coblentz summarizes the results of an in-
vestigation of various substances (1) for
an mcrease in electrical conduetivity caused
by the action of light upon them, and (2)
for photoelectric activity when they were
charged to a negative potential, in an evac-
uated chamber, and exposed to light. Pure

—

The Principle of the Gyroscope—the
Pecullar Property Possest by a Rapidly
Revolving Body of Trying to Preserve
Its Original Plane of Rotation, Has
Been Taken Advantage of by Naval
and Marine Englneers. Here We See
the Largest Naval Hospital Ship Ever
Constructed Being Fitted with Stabiliz-
ing Gyros to Minimize Roiling at Sea as

Much as Possible. The Final Tests
Showed That the Gyros Reduced the
Rolling Some 90 Degrees,

pedals rapidly. Now tryv to turn the bicycle
sidewise while the wheels are rotating at
high speed. You will find it very difficult—
all because of the law above stated. Thus
the naval engineers hawe discovered that by
placing one or more powerful gyros in a
ship, that the ship will not roll to any ap-
preciable extent in a heavy sea. Hospital
and war-ships are therefore being ftted
with giant electric driven gyros for the
purpose of keeping them on a more even
keel in stormy weather. The improvement
in gunnery from warships so equipt and
stabilized 1s readily apparent.

One of tlie accompanying photos shows
Gyro unit No. 2 of the twin set just being
transferred by a hundred-ton S-leg crane.
A second photo shows a close-up of the
two Gyro units, while the third photo
shows the relative size of the Gyros with
the ship and also the massive traveling
cranc used to swing them into the ship.

These Gyros were installed in a Naval
Hospital ship so that the wonnded on board
would be subject to the lcast amount of
rolling, that to the present time is very ap-
parcnt on all ships, especially in Dbad
weather. The final stabilizing test with the
Gyros was found to reduce the rolling some
90 degrees, so it can be readily seen that
they do help some.

The combined weight of the unit was 100
tons and the ship was the largest hospital
ship ever constructed, The weight of the

tained a speed of 1100 R.P.M (working

speed). A trial speed of 1,600 R.P.M. was
attained, the current cut off aud the gyros
ran for three and onc-half days, gradually
dropping in speed to “Dead”.

The side of the ship had to be cut away
in order to install the gyros and thcy were
slid into place by means of skids; the time
required to slide them into place was 7V
minutes. Besides the 75 H.P. A. C. motor
in each gyro, a rotarv-converter is used and
another 75 H.P. motor is used to precess
the gyros from lcft to right to meet the roll
of the ship. This last motor is controlled
by another sensitive gyro (small and of
high speed) located on the ship’s bridge.

The two gyros were located amidships
below medi-centric height and they ran in
opposite directions to each other; that is,
the port gyro ran clock-wise and the star-
board gyro ran anti-clock-wise, both at the
same speed. To reduce the vibration of the
gyros to a minimum they were balanced by
the plug-mcthod and it took several ex-
perts two months to balance themn, so per-
fect must the rotational balance be, Two
years were required to complete the gyros
and others of larger size are being con-
structed for super-dreadnought work.
These will enable more accurate aim to
be had in firing from the ship. Gyros of
smaller size are also iustalled on sub-
marines and destroyers, Loth classes of in-
stallations giving remarkable results.
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The Two Upper Photos of the Gyros
Being iInstalied In the Glgantlc Naval
Hospltai Ship Are Interesting. That at
the Left Show the Powerful Travellng
Crane Used to Swing the Two 50 Ton
Gyros In thru the Side of the Ship.
The Right-hand Photo Shows a Close-
Up of the Two Massive Electric Driven
Gyros, Just Before They Were Swung
Into the Ship's Hull. A 75 Horse.power
Motor Drives Each Gyro Wheel in a
Vacuum Tight Casing

gallinm and silver sulfid were found to
have but small photoelectric activity when
charged to a negative potential and exposed
to light. No change was observed in the
electrical conductivity of tellurium, boleite,
pyrite, silicon, and mixtures of the sulfids
of lead and antimony, when exposed to
light. An increase in conductivity was ob-
served in crystals of bismuthinite, cylindrite,
molybdenite, selenium, stibuite, boulanger-
ite, jamesonite, and silver sulfid when ex-
posed to light.

Experiments are described in which some
of these substances were joined thru a bat-
tery to the grid circuit of an audion am-
plifier and a telephone. The light stimulus
was interrupted by means of a rotating
sectored disk. as used in Bell's selenium
photophione. When using a cell or crystal
of selenium the fluctuations in light inten-
sity produced a sufficient change in con-
ductivity to cause a musical note In the
tclephone. Similacrly. in some samples of
bismuthinite and of molybdenite, a change
in conductivity was produced, which caused
an audible soind in the telephone recciver.
Further experiments are in progress {o de-
termine to what extent and for what wave-
lengths this is a true photoelectric change
(increase) i conductivity, and to what ex-
tent it is causcd by fluctuations in temper-
ature with a resultant change in resistance
within the crystal.
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Searchlights of the Deep

Wonderful Fish of the Ocean Depths, That Carry Their Own Lights.

N former vears, when the depths of the
ocean were still unexplored, it was the
common belief that its surface was an
uncven monotonons plain, unenlivened
by precipices and mountains,
hills and valleys. But these ideas
have been thoroly repndiated by
numerous expeditions sent out to
investigate and explore, as iar
as possible, the conditions exist-
ing at the vast bottom of the sea.

The higher parts of the ocean
bed, the gentle slopes, the preci-
pices, and the plateaus, which
connect the extensive levels of
the ocean, are oi such an immen-
sity that they can not he com-
pared to anything found on the
land. Decp basins of continental
extent are interrupted by gigan-
tic marine mouuntains, while table
lands rise from the greatest
depth with almost sheer and per-
pendicular walls.

Only those animals which live
near the surface of the ocean
and which have ventured within
rcach of the nets of fishermen,
were known in the last century.
These nets seldom if ever pcne-
trate more than five hundred
feet. But when speaking of the
deep sea, a 1,000 foot depth or
more is to be considered.

Altho depths of 12,000 feet are
common thruout the ocean, a
depth of more than 30,000 feet
has been reached between two
small islands of the Malay Ar-
chipelago.

Three hundred feet below the
level of the ocean the light is so
diffused that it is gloomy, and at a depth of
six hundred feet our cye can not detect an
infinitesimal ray.

Photographic plates sunk in the Sargasso

Plant,

Luminous Valenclennellus: 11—

Organ of
Glands Which Secrete the Lighting Fluid:
2—Opaque Membrane: J—Reflector; +—Lens,

A Wonderful

By Dr. E. BADE

seas show, at a depth of three hundred feet,
all of the different colors of the rainbow ;
at a depth of 1,500 feet many of the rayvs
can still be found: at a depth of 3,000 feet

Deep Sea Flsh Carrying

Nuttingl Gilbert.*

some of the rays, altho to a much smaller
degree, are still present; and at a depth of
6,000 feet no rays can be detected.

Light docs not play such an important
role in the existence of animal life as it
does in the existence of plant life. Plants
cannot exist without light. But animal life
can and does exist where semi and total
darkness prevail. Marine animals living at
a depth of 3.000 feet are usually colored
black. But those which find their existence
just above this dividing line are dark gray
to red in color,

But far more wonderful than the absence
of light is the fact that animals can with-
stand the enormous pressure which exists at
these depths. It is a simple matter to esti-
mate the pressure exerted by the water at
various depths. The weight of a cubic foot

Luminous Organ of Gigantactics:
Feelers: 2—Opaque Membrane; 3—Reflector;
4—Glands Which Secrete the Light.

1—Papiliary
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Its Own Electric Light
This Is a Cute Little One by the Name of “Polyipnus

of water is equal to the pressure exerted
by it. This pressure becomes greater the
deeper we go down, and down In the pro-
foundest depths it exerts a pressure of
thousands of pounds to the
square inch. A result of the
pressure is that the tissues of the
fish are loosely knit together, and
when this enormous pressure is
released by bringing these deni-
zens of the deep to the surface,
the internal pressure of the body
becomes so great that the fish
literally cxplode.

Therefore it is no wonder that
when the deep sea fish are vio-
lently torn from their natural
habitat they are invariably in a
mutilated condition.

But in these depths of the
ocean, where gloom and semi-
darkness prevail, the conditions
of life are far different from
those of the surface waters, The
brightly colored algae and sea
weeds, the food of many fish, are
the children of the sun, while the
sinister inhabitants of the pro-
found depths are scavengers,
which kill and devour each
other.

The faint almost tnfinitesimal
light which penetrates this utter
darkness is insufficient to light
up the paths of the fish. They
do not see their way; they only
feel their way by mieans of lat-
eral organs when they come in
the vicinity of some boulder or
rock. In this darkness we find
the most unique and fantastic
forms of life—the deep sea fish
—which live in perpetual darkness. There,
searchlights play thru the watery night,
faintly illuminating the vast depths with
a cold, death-like glow, a thing man has, as
vet, not created,

This wonderful light is produced auto-
matically by the fish, Tiny glands secrete the
lighting fluid, reflectors throw it outward,
and one or more lenses magnify and control
its intensity. (See the illustrations herewith,)

{Continucd on page 830)

-

Luminous Organ of Chaullodus:

1—Opaque
Membrane; 2—Glands Situated In the Inner

Body: 3—Central Part of the Inner Body;
4—Lateral Part of the Inner Body,
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THE UPS AND DOWNS OF A
THEATER CHAIR.

| E said it, friends, “the ups and
1 dowis of a theater chair”, and

we might add the "downs and

ups’—for can you imagine in

vour wildest moments of philo-
sophical ecstasy what our theaters are
going 10 look like when Mr, Frank Adsit’s
electrical clevated opera chair is adopted
by our theater managers, No, you giest
wrong. This is not a phoney patent, but an
Lionest to goodness U. S. patent, Our ar-
tist has endeavored to show scveral of the
incidents which might and likely will ocenr
if this invention comes into vogue, and who
will gainsay that it will not—for have not
forty-eight” states—iried and true—gone
clean dry- without a whimper? This won-
derful motor-operated theater chair is also
a real boon to the proliibitionist inspector,
for all he has to do is push the button and
the occupants of the chairs will rise “high
and dry™ without a word. Coming down
to the rcal philosophy involved in the de-
sign and operation of this newest theater
chair, we find that the inventor has pro-
vided for causing it to rise and fall when-
ever a person wishes to pass in frout of
one of the chairs in order to get to his
seat. to one side or the other, by means
of three distrinct electromechanical agen-
cies, to wit: 1—by means of an electric mo-
tor and screw-gear; 2—by means of nc
chanically driven worms placed nnder the
floor and screw gear ; 3—by means of com-
prest air.

A small electric motor is connected with a
pinion and gear which in turn drive a ver-
tical screw in the base of the seat. This
screw registers with an “internal nut” (no.
Ella. not the "nut” in the chair) in the pis-
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You Must Not Fall to Visit the Summer Resorts This Year,
For Example—Behold This Wonderful Amphiblan of the Sea. Air and
The Inventor Patented and Described Everything But the ‘Fare."”

Than Ever Before.
Earth.

They Promise to be More Alive

Anyhow, We

Are Going to Take Out “Accident Insurance’ Before Starting on a Trip.

ton of the chair as the detail illustration
shows, so that when the screw is turned in
one direction, the chair will be raised, and
when it is turned in the other. the chair
will be lowered. The running of the motor
is positively controlled by the push button
placed on the arm of the chair.

Opera Seat

ELECTRIC
MOTOR

Behold, the Rising and Falling Electric Opera Chalr.

“1¢'s a Hard Job to Keep the Old Man at

Home Now,” s the Complaint of Some Wives, But Can You Imagine What Show wifey Is
Golng to Have to Keep "His Nibs” at Home by the Fire-side with His Slippers on, When the

10-, 20- and 30-Cent Vaudeviille Show Around the Corner Affords Such an Enticing,
chanalian and Irresistible Saturnalla as This?

Bac-

Wow! Wow! Three Booms and a Tiger for

Inventor Adsit ('at’s it).
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AN AMPHIBIAN LAND, WATER
AND AIR HYDROPLANE.

HE accompanying iliustration shows

one of the latest inventions in the

realm of hydroplanes and this par-

ticular species might well be classi-

fied as an amphibian of the first
water. As its inventor states in his patent,
—yes, he has really been granted a patent
by Uncle Sam on this marvelous contrap-
tion—his airslup may be used in the air,
thru water or upon the land with equal
facilitv. The inveutor provides in his de-
sign for the combination of a lighter than
air or buovant flying machine with a water-
tight passenger compartment. Thus he has
given us a vehicle which may be usced on
inundated or marine surfaces, and the
vehicle is further provided with wheels, in
suich 2 manner as to move readily over any
ground surface. The machine is fitted with
suitable motors, planes and rudders, all of
which are accessible and controllable from
the interior of the enclosed cab of the air-
ship. This remarkable hydroplane should
prove a great boon to the management of
suinmer resorts, who are forever on the
watch for something really new and novel.
As our illustration discloses, a great va-
riety of pleasure is afforded the passengers
who embark on a voyage of adventure in
this hybrid airship.

The superstructure consists essentially of
a cylindrical metallic tube having a cigar-
shaped front end and an outer wall formed
of a number of longitudinal ribs, which are
in turn connected to an inner encircling
band, thus forming a substantial frame-
work for the ballonets or gas bags, which
are used to give the airship the desired
buoyancy. The car attached to the super-
structure and ballonet frame at the bottom,
is provided with windows and doors, all of
which may be sealed hermetically from the
interior of the car, so that the car may be
run thru the water, fully snobmerged. when
desirable or nccessary, and i any event the
passengers are assured of a most delightful
trip among the fishes.

At the rear end of the car is a revolving
screw for propelling the hydroplane thru
the water, while a rudder is also used 1o
control the direction of the airship in its
flight thru the water. On top of the bal-
lonet supersiructure, the inventor places tw
masts for the snpport of a radio antenna
one of which may act as a flag pole. A

(Continued on page 815)
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esla’s Egg of Columbus

How Tesla Performed the Ifeat of Columbus
Without Crackmg the Egg

ROBABLY one of the most far-
r ing and revolutionary discover-
ies made by Mr. Tesla is the so-called
rotutn netic ficld. This 1s a2 vew
and wonderful maniicstation of fog'ce

~a magnetic cyclone—producing striking

=

Flg. 2.

Flg. 3. Insert:

phenomena ‘hich amazed
the world when they were
first shown by him. It re-
sults from the jomit action
of two or more alternating
currents dchinitely related to
one another and crcaung
magnetic fluxes. which, by
their periodic rise and fall

Flo. . This  hitherto  unPublisht
photograph |8 l!!remely Enteresting as
n Iho»! not only **Testa's Eleclrle
£9o™ apParatus In the center of the
background. but alse a comPrehenslve
view of 2 corner of hls Tamous Hous-
1on Street laboralofy of a decade 290,
At the lett may be seen a number of
Tesla’s osclliators or hiph Irtuuenty
generators, while In the rear may be
noted a large high freoueney trans-
former of the 4piral type, the dlameler
of which was = little over nine feet.
The electric enp epparatus comprlsing
8 two-phese A,C, ¢ircutar core and
winding, rests on 2 table. and this
partteular model measured aboul twe
feel sc¢rom. In making the demon-
stratlons, Tesla applled as much as

. from a two-phase alternator
to the exelting eolls, and 10 Intense
was the revolvlng magnetie fleld ereated
In the surrounding sBace, thal small
delleately plvoted Iron dises would
revolve In sny part of the hail, and a
great many other devices eould he
simultancously operated from this

accordine 1o mathemati

with any speed desired. Loung ago, when
Tesla was still a student, he conceived the
idea of the rotating magnetic field and this
remarkable principle is embodied in his fa-
mous induction motor and system of 1rans-
mission of power now inn universal use.

)
— |f|
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In this issue of the EvLrctricat ExrEri-
MENTER Mr. Tesla gives a remarkable ac-
count of his early efforts and trials as an
inventor and of his final success. Unlike
other technical advances arrived at thru
the usual hit and miss methods and hap-

THE SMALLER BALLS
REVOLYE ARQUND THE LARGER
CENTRAL EGG BOTN MOYING
AROUHD THE FATH OF THE
REVOLVING MAGNETIC

FIrelkD

——
POLISHEQ
WOOQEN
PLATFORM

I

2 PHasE
MAGNET
\ WINBING

Copyright, 1910, by E. P, Co.

tllustrating the Polyphase Coll and Rotating Megnetic Fleld Which Caused Copper Eggs to Spiln.
Detall of Coil Apparatus Showing Coll Connectlions to Different Phases.

hazard experimentation, the
rotating field was purely the
work of scientific imagina-
tion. Tesla developed and
perfected, entirely in his
mind, this great idea in all
its details and applications
without making one single
experiment, Not even the

R S L R LML OEG

megnetiec field when thus exclted. The
frequency of the 1two-phase A.C.
enernlzing the ¢olls, was varled from
25 to 300 eyeles, the best results belnp
chialned with @ufrents of from 35 to
30 eyeles. This faboratory was lighted
by Testa's vacuum tubes, seversl of
whieh may be geén on the celling. snd
esch of whieh emitted 50 C.P. The
coll restine on three legs and observed
In the Jmmedlate foreground s the
rrlm: of a resonant Tesla trens.
ormer which eollected energy from en
osclllatory  elroult  enclrcling  the
laboratory. no matter In what positton
the \rensformer was placed. A low
tenslon secondary of one or two turns
of heavy cable (not vislble) was pro-
vided for stepping down the enerpy
colleeted by *‘mutual Induetion,” eond
supplied the current to Incandeseent
lamps, vacuum tubes, motors end
other devices. When the elreult
around the hall was stronply exelted,
the secondnry furnished emeroy sl the
rate of aboul thres.quarters of one
horye-power.

LA

usnal first model was used.
When the various forms of
apparatus he had devised
were tried for the first time
they worked exactly as he
had imagined and he took
out some forty fundamcnial
patents covering the whole
vast region Lie had explored.
He obtained the first rota-
tions in the summer of 1883
after five years of constant
and imensc thought on the
subject and then undertook
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the equally dilhcult task of finding believers
in his discovery. The alternating currént
was but imperfectly understood and had no
standing with enginecrs or electricians and
for a long time Tesla talked to deaf ears.
But, ultimately, his pains were rewarded
and early in 1887 a company bearing his
name was formed for the commercial intro-
dnction of the invention.

Dr. Tesla recently told the editors an
amusing incident in this connection. He
had approached a \Wall Sireet capitalist—
a prominent lawyer—with a view of getting
financial suppert and this gentleman called
in a friend of his, a well-known eungineer
at the head of one of the big corporations
in New York. to pass upun the merits of
the scheme. This man was a practical ex-
pert who knew of the failures in the indus-
trial exploitation of aliernating currents and
was distinctly prejudiced to a point of not
caring cven to witness some tests. After
several disconraging conferences Mr. Tesla
bad an inspiration. Everybody has heard
of the "Egg of Columbus.” The saying
goes that at a certain dinner the great ex-
plorer asked some scoffers of his project
to bualance an egg on its end. They tried
it in vain. He then took it and cracking the
shell slightly by a gentle blow, made it stand
vpright. This may be a myth buot the fact
is that he was granted an audience by
1sabella, the Queen of Spain, and won her
support. There is a suspicion that she was
more imprest by his portly bearing than

. =

i

™

Flo. 5. This lilustration shows one of Tesla’s high fre.
quency osclilation Oenerators and a_bank of his high fre.
unnnef lamps llghted by the same. These highly evachaled,
pas filled fubes were operated In difierent ways. In some
cases they were connected to one wire only: In other in-
stances 10 two wires. In the manner of ordinary Incandes.
cent lamps. Often. however. they were aperaled withoutl
any connection fo wires at alk. Le. by ‘‘wireless eneroy”.
over Qulte appreclabre distances, which eould have heen
oreaﬂr extended with more power. The esclllator comprises
a Tesla high potentlal lransformer which Is excited from a
condenser and circult controlier. as described In his palents
of 1895. The primafy exclting element comprised a powerful
electro-magnet actuating an armature, and this circult was
connected with 10 volf. 60 cycle A.C. or D.C. When the
osclitator was pul Inlo operallon, the Interrupter actuated
by the efectro-magnet cannected to the 110 volt clrcult, be-
came simultapecusly the sPark gap for the high ﬂulanﬂal
exciting clrewlt, which Inciuded this vibrator, spark gap, 2
high tenslon condenser and the primary of the high fre-
Quency Te¢sha transtormer, The lamps were connected fo the
sscondary of the lalter the termlnals of which are seen In

the rcar of the machine,

ELECTRICAL EXPERIMENTER

the prospect of his discovery.
\Whatever it might have been, the
Queen pawned her jewels and
three ships were equipt for limn
and so it happened that the Ger-
inans got all that was comng to
them 1 this war. But to return
to Tesla's reminiscence. He said
to these men, “"Do you know the
story of the Egg of Columbus?”
Of course they did. “Well,” he
continued, "what if 1 could make
an egg stand on the pointed cnd
without cracking the shell?” “If
you could do this we wouid ad-
mit that vou had gone Columbus
one better.” “And would you be
willing to go out of your way as
much as Isabella?” "\We have
ne crown jewels to pawn,” said
the lawyer, who was a wit, “but
there are a few ducats in our
buckskins and we might help you
to an extent.”

Mr. Tesla thus succeeded 1n
capturing the attention and per-
sonal interest of these very busy
men, extremely conservative and
reluctant to go into any new en-
terprise, and the rest was easy.
He arranged for a demonstration
the following day. A rotating
field magnet was fastened under
the top board of a wooden table
and Mr. Tesla provided a cop-
per-plated egg and several brass
balls and pivoted iron discs for con-
vincing his prospective associates. e
placed the egg on the table and, to their as-
tonishment, it stood on end, hut when they
found that it was rapidly spinniig their
stnpefaction was comnplete. The brass balls
and pivoted iron discs in turn were set spin-
ning rapidly by the rotating field, to the
amazement of the spectators. No sooner
had they regained their comnposure than
Tesla was delighted with the guestion: Do
you want any money?” “Columbus was
never in a worse predicament,” said the
great inventor, who had parted with his last
portrait of George Washington in defray-
ing the expenses of the preparation. Before
the meeting adjourned he had a substantial
check in his pocket, and it was given with
the assurance that there was more to be
had in the same bank. That started the
ball rolling. Tens of millions of horse-
power of Tesla's induction motors are now
in use all over the world and their produc-
tion is rising like a flood.

In 1893 Mr. Albert Schmid, then Super-
intendent of the Westinghouse Electric and
Mig. Co. constructed a powerfn) rotating
field ring with an egg made of copper, and
larger than that of an ostrich, for Dr.
Tesla's personal collection at the Chicago
World's Fair. This piece of apparatus was
one of the most attractive novelties ever
pubiicly shown and drew enormous crowds
every day. Subsequently it was taken to Mr.
Tesla’s laboratory and served there permna-
nently for demonstrating rotating field phe-
nomena. In his experiments it was prac-
ticable to use as much as 200 harsepower
for a short time, without overheating the
wires and the effects of the magnetic forces
were wonderfully fascinating to observe.
This is the very ring indicated in the accom-
panying photograph (Fig. 1), giving a view
of Mr. Tesla’s former laboratory at 46
E. Houston Street, New York. It 1s shown
in detail in Fig. 2, and the mode of wind-
ing is tlostrated in diagram (Fig. 3).
Originally the two-phase arrangement was
provided but Mr. Tesla transformed it to
the three- and four-phase when desired. On
top of the ring was fastened a thin circular
board, slightly hollowed, and provided
around its circumference with a gnard to
prevent the objects from flying off.

Even more interesting than the spinning
ega was the exhibition of planctary moiion,
In this experiment one large, and several
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F19. 4. Thfs photograph represents A collectlon of a few of Tesla’s wire-
less lamps, such as
over the world from central wireless plants, The
corner at the bottom are iliuminated, owing te the fact that a high
frenuency osclllator was In operatlon some dislance away when this
photeOraph was being taken.
tor experimenial research werk In determining which was most efficlent.

he propeses te use In lighting Isolated dwellings alt
two tamps at elther

These tubes were filled with varlous gascs

small brass balls were usually employed.
\When the field was energized all the balls
wonld be set spinning, the large oue re-
maining in the center while the small ones
revolved around it, like moons about a
planet, gradnally receding until they
reached the outer guard and raced along
the same.

But the demnonsiration which most im-
prest the andiences was the simultaneons
operation of nnmerous balls, pivoted discs
and other devices placed in all sorts ol
positions and al considerable distances from
the retating field. When the currents were
turned on and the whole animated with
motion. it presented an unforgetiable spec-
tacle. Mr. Tesla had many vacunm bulbs
in which small. light metal discs were
pivotally arranged on jewels and these
would spin anywhere in the hall when the
iron ring was encrgized.

Rotating fields of 15,000 horsepower are
now being turned out by the leading manu-
facturers and it is very likely that in the
near future capacities of 50,000 horsepower
will be employed in the steel and other in-
dustries and ship propulsion by Tesla’s
electric drive which, according to Secretary
of the Navy Daniels’ statement, has proved
a great snccess.

But any student interested in these phe-
noniena can repeat all the classical experi-
ments of Tesla by inexpensive apparatus.
For this purpose it is only necessary
to make two slip ring connections on an
ordinary small direct current motor or
dynamo and to wind an iron ring with four
coils as indicated in diagram Fig. 3. No
particular rule need be given for the wind-
ings but it may be stated that he will get
the best results if he will use an iron ring
of comparatively suta!l section and wind
it with as many twrns of siont wire as prac-
ticable. He can heavily copper plate an
egg but hic should hear in mind that Tesla's
egg 15 not as inuocent as that of Columbus.
The worst that can happen with the latter
is that it imght be,—er—over ripe! but the
Tesla egg miy explode with disastrous ef-
fect becanse the copper plating is apt to
be brought to a high teinperature thrn the
induced currents. The scinsible experi-
menter will. therefore. first snck out the
contents of the egg—thus satisfying both
his appelite and thirst for knowledge.

Besides the rotating field apparatus A7,

(Continued on page S08)
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iy Inventions
By Nikola Tesla

MY FIRST EFFORTS IN INVENTION
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SHALL dwell brietflv on these extraordinary expericnees, on
account of their possible interest to students of psychology
and physiology and also becausc this period of agony was of
the grealest conscguence on my mental development and
subsequent labors. But it is indispensable to first relate the
circnmstances and conditions whiclh preceded them and in which
might be found their

A

Similar obscrvations might probably be made in cities where the
consnmption of tea is excessive, These delicious heverages super-
excile and gradually exhaust the fine fibers of the brain. They also
interefere seriously with arterial circulation and shounld be enjoyed
all the more sparingly as their dclcterions effects are slow and
imperceptible, Tobacco, on the other hand, is conducive to easy

and pleasant thinking

partial explanation
From childhood 1
was compelled to cou-
centrate attention upon
myself.  This cansed
me much sutfering buc.
to my present view, it
was a blessing i dis-
gnise for it has tanght
me to appreciate the
iestimable valuc of in-
trospection in the pre-
servation of life, as
well as a means of
achievement. The
pressure of occupation

ing as well as vivid caolors.

pen.
mert.

OYS will be bovs. the teorld over.
exception to the wnirersal rule, as this, his second auto-
biographical article elearly proves.
Mr. Tesla in his own imimitable, delightful way, here paiuts
with a literary artist’s brush his ewn intimate boyhood in charm-

We have often heard of Tesla. the dreamer.
entitivd to the epithet, Itis early bovhood certainly fails to reveal
it. Tesla did not allow much grass to grow under his feet while
a boy, for he assuredly 1was a strenuous, red-blooded youngster.

You will wish to read all about the greatest inventor’s early
boyhood. It is doubly raluable because it comes from his own
We promise you an interesting twenty-minutes entertaia-

and detracts from the
intensity and concen-
tration necessary to all
original and vigorous
cfiort of the intellect.
Chewing gum is help-
ful for a short while
but soon drains the
glandular system and
tnficts irreparable
damage, not to speak
of thec revulsion it
creales. Alcohol in
small quantities is an
excellent tonic, but is
toxic in its action when

The Boy Tesla was no

But if he is

—EDITOR.

and the incessant _

absorbed in larger

stream of impressions
pouring into our cousciousnecss thru all the gateways of knowledge
make modern existence hazardous in many ways. Most persons
are so absorbed in the contemplation of the outside world that
they are wholly oblivious to what is passing on within themsclves,
The premature death of millions is primarily traceable to this
cause. Even among those who exercise care it is a common
mistake to avoid imaginary, and ignore the real dangers. And
what is true of an individual also applies, more or less, 10 a people
as a wiiole,  Wimness, in illustration, the prohibition movement.
A drastic, if not unconstitutional, measure is now being put thru
in this country to
prevent the con-

amounts, qtiite immate-
rial as to whether it is taken in as whiskey or prodnced in the
stomach from sugar. But it should not be overlooked that all
these are great eliminators assisting Nature, as they do, in upholding
her stern but just law of the survival of the fittest. ILager reform-
crs should also be mindful of the eternal perversity of mankind
which makes the indifferent “laissez-faire” by far preferable to
enforced restraint. The truth about this is that we need stimn-
lants to do onr best work undcr present living conditions, and
that we must exercise moderation and control our appetites and
inclinations in every direction. That is what T have been doing
for many ycars, in
this way maintain-

sumption of alcohol e

and yet it is a posi-
tive fact that coffee,
tea, tobacco, chew
ing gnm and other
stimulants, which
are {reely indulged
in even at the
tender age, arc vast-
Iy more injurions to
the national body,
judging from the
number of those
who succumb. So,
for instance, dur-
ing my studecunt
years I gathered
from the published
necrologues in
Vienna, the home of
coffee drinkers, that
deaths from hcart
troublc somctimes
rcached  sixiy-se
per cent of the total.

This Photograph Shows in the Background the House in Which Mr, Tesla's Family Resided.

The Edifice at the Right |s the **Real Gymnasium’'® Where He Studied.

Gentleman Is His Uncle, Lthe Metropolilan of Eosnia, Who Was a Great Statesman and
Who Thwarted the Designs of Austria Upon Serbia at a Critical Period.

ing myself young in
body and mind, Ab-
stinence was not al-
ways to my liking
but 1 find ample
reward in the agree-
able cxperiences I
am now making,
Just in the hope of
converting somc (o
my precepts and
convictions 1 will
recall one or two.
A short time ago
! was returning to
my hotel. 1t was a
bitter cold unight,
the ground slippery,
and no taxi to be
l had. Half a block
| behind me followed
] another man, evi-
dently as anxious as
mysclf to get under
(Cont. on page 839)
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The Ecclesiastic
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An interesting study of the great inventor, contemplating the glass bulb of his famnous wireless G e
light, A full description of the incvention will appear shortly in the ELECTRICAL EXPERIMENTER.
T'his is the only profile photograph of Alr. Tesla in exvistened, 1t was taken speciaily for the

ErLecTRICAL EXPERIMENTER.
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Oldest and Newest Styles m
Trolleys

FERY interesting indeed from a histor-
\ ical point of view are the accompany-
iny photographs, which show respec-
tively the oldest and newest style in trol-
levs, in the greatest trolley town in the
universe, Brooklsn, N. Y., the home of the

passengers tumbled out post haste and
helped the crew (he was a fine fellow) pull
the car oif the horse! And you paid as
vou cutered, Oh! yes. If you d);'dn't pile up
front and slip your jitney in the fare box,
the driver (he was the whole show) bawled

March, 1919

ley cars, but the complete details for the
distribution of the current had not been
fully worked out and develaped to any ap-
preciable extent. About the only thing
electrical around this ecarly trathe carrier
was the "bell,” and more often than not
this was simply a large clapper intended
10 he yanked with a piece of cord. Horse-
drawn trolleys, or “horse-cars” as they
used to be caited in the good old days, ouly
disappeared fromn the strects of New York
about a year and a half ago. Up 1o this
time horse-cars were also used on Hous-

ton Strcet—the greatest at-

|

[t. -

traction ever to out-of-town
visitors. They talked ahout
them for weeks and weeks
and weceks,

I'hotos courtesy B. I, T. Monthly

HISTORIC ELECTRIC
SWITCH - BOARD
AND DYNAMO.

By J. Locketz.

HE electric switeh-

board, together with

the 15 kilowatt gencra-
tor shown in the accom-
panying photograph forms
a very interesting link in
the history of electric light
and power development,
This switch-board, as well
as the dynamo, date hack
over thirty years and were
used until recently by a
western railroad when it
was superseded by modern
apparatus. The historic
switch-board and dynamo
have been donated 1o the

The Newest and the Oldest
leys.”

tors to Propel It,
Much as Its Early
Below,

1T LR PR

in *Trol-
The Large B. R. T. Trolley at
the Top Has Two 45 Horse-power Mo-
Forty-flve Times as
Predecessor, Shown
Which Boasted of the Prodlg-
jous Amount of 2 Whole Horse.power.

Dunwoody Institute at Min-
neapolis,

The first thing that one
notices on these old style
switch-boards 1s that they
are made of wood. A

Brooklyn "Rapid” Transit. The phato-
graph is of an old horse-drawn car of the
vintage of 18%9. Conductor Buck is seen
standing alongside of the car, and it is in-
teresting to note that the motormen in
those days did not wear uniforms. Shades
of Frank Julian Sprague! If the motor-
men of today only wore frock coats like
this one does. He would be so busy recip-
rocating the attentions of the female pas-
sengers and passing the tea cups that we
would never get on the job. Well, as we
were saying, this was the latest style car—
in 1889 and what is al<o interesting, Con-
ductor Buck is still with the B. R. T.

The larger photograph shows one of the
very latest Brooklyn Rapid Transit Com-
pany's elcctric trolley cars. which instead
of being rated at (2) horse-power, as was
the 1889 model, develops the prodigious
amount of 90 horsc-power (each car having
two 45 horse-power motors). or forty-fire
timesas much, Note the great length of the
modern clectric trolley car and its greatly
increased passenger carrying capacity com-
parcd to the old-timer of a generation aco.
Now we can speed alonz home from the
theater or from husiness in an electric trol-
lev at the rate of thirty miles an hour and
think nothing of it, but thirty vears ago our
fathers and crandfathers had to be coutent
to travel homeward after business or the
opera in one of these two-by-twice soap-
hoxes on wheels, pulled Ly two horse-pnwer,
but not always two poweriul horces. When
heavy snows came, it wauld sometimes re-
quire six to eizht horses to pull the car,
especially if heavily lnaded.

But several of our friends recollect snme
intercsting experiences. For instance when
the horse-car got uncontrollable white de-
scending a hill! llere's what happened
many a time; the car knncked the horse
down and ran up on top ¢ f him: then th

you ont properly. When you didn’t have
the change, the motorman past you an en-
velope containing change for your bill, and
‘ou then selected the fare and deposited it
in the fare box. This wonderful mechani-
cal masterpiece had an oil lamp inside it
so that the driver could see that you actu-
ally deposited the fare.

E]ectricity was a long time finding its
way to trolley roads. The electric motor
was developed at that time sufficiently
to be adaptable for the propelling of trol-

wooden switch-board was
all right some yecars ago
when 110 or 220 volts potential was con-
sidered a fairly "high” one, but nowadays
when we have power developed at such
tremendous voltages as 50,000 to 100,000,
and cven as high as 150,000 volts, there is
required a better insulator than woed, snch
as marble.

_ The 15 kilowatt generator will be famil-
iar to electricians as one of the famous oid
Edison machines of the bi-polar, vertical

(Continued on page 808)

A Wooden Rallway Switchboard of Hlistoric Interest.
Early Vintage, at the Right, Is Also of Interest.

The 15 K. W. Edison Dynamo of

The Motor and Controller at Leéft Are of

Modern Bulld.
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A “White Coal” Motor

From tinme immemorial men liave been
active in tryving to evolve methods that will
relieve humauity from physical toil. The
worldwide campaign for increased efficiency

© Internatlonal Film Service
Model of the New Tidal Motor and

is in a large degree dependent upon this
same desire to be relieved from physical
labor and there is a demand everywhere
for cheap power, which can, as everyvoie
knows. be best supplied by water power,

[t is claimed by Government officials that
the United States has more than 40,000,000
horse-power of undeveloped water power
within its boundaries. If this is true, it
represents an amount of power correspond-

Its Inventor,
P. J. Griffin, of Boston, Who Is Seen at the Left. A Mov-
Ing Current of Water Works the Device.

the Tides

ing to the amount of encrgy that would be
derived from about 300,000,000 tons of coal
worth about $600,000,000 a year in the boiler
furnaces.

A new motor, shiown in
the illustrations, invented
by Mr. . J. Grifin of
Boston, is designed to
harness the encrgy of the
tides and generate clec-
tricity by this means,
The 1’hite Coal Mlotor,
as it is known, is built
on unique principles, be-
ing almost devoid of re-
sistance. With this sim-
ple motor a farmer may
harness the latent power
of the nearest siream
and generate his own
electricity at very low
cost. Flowing water is
the only power used to
generate the electricity.

Mr. Grithn, the inven-
tor, is shown on the left
in the photograph.

The inventor makes
use of two sets of
crosses, used as arms and
mounted on a concave
shaft. Secured bhetween
| the outer ends of said
arms are a set of Haps or
wings; these wings or
planes are held in place
on one of their vertical
edges betwecn the outer
ends of said cross arms
by means of a rod (or
pivot, to make a circle of 358 degrees
irom one side of the concave shaft to the
other or opposite. On account of the gbove
radins these wings or Aaps take advantage
of the same currents in its reverse, identi-
cally as that of the forward serving with the
same continuons motion without any change
whatsoever of any part of the device.

This invention is a cross or disk, not a
wheel: it becomes a motor when wholly

Mr,

779

to Harness

submerged in_a current of water or fluids.
he action of said forces upon the power
producing planes or win@s causes it 1o ro-

tate and hence it hecomes a wheel produc-
mg imotive power on the upper end of an
e i 1 7%
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As Will Be Seen, This New Tide Motor Is a
Cross or Disk. It Becomes a Motor When
Wholly Submerged in a Current of Water.
The Pivoted Wings Are Actuated by the
Water Current, Thus Turning the Vertical
Shaft, to Which a Dynamo Is Belted.

upright shaft. \ith this motor wholly sub-
merged in water the inventor claims 1500
h.p. 10 60 square feet of surface of biades
with between a five and six-mile current.

Insulating rods, tongs and similar ap-
pliances have becn so perfectly developed
to-day that linemen often work on charged
wires carrying as high as 40,000 volts with
comparative safety.

A “RADIUM DETECTOR.”

A new detector of radioactizity has been
evolved by a California inventor, Mr.
L. M. Karnasch, and it is a highly sensi-
tive scientific apparatus, counstructed on the
principle of an Electroscope, by means of
which it is possible to distinguish radio-
active substances from others. It is
ciaimed that the presence of ra-

the plate and on this wire is placed a small
“indicating flag.”

Detection of the presence of Radium is
accomplisht by the use of two of these
detectors placed on a flat surface, prefer-
ably a glass top table and at a point of
height, convenient for observation. The
detectors are placed six inches apart and

dry wool cloth or silk. The application of
the generator to the detector causes the
latter to hecome actively charged.

After the detectors have hecome charged,
the small flag raises aud stands ont i a
horizontal position. The substance to be
tested is placed under or near the metal
part of one of the detectors, without touch-
mg it. The second detector is

dimmm in  quantities less than
100,000,000th part of a pound
can be detected with absolute
certainty.

The Radiwin Detector consists
of two insulating stands, 1o each
of which is fastened a small
“flag.” A generator, in the form
of a stick of electrite or hard rub-
ber composition, 234 inches long,
5% of an inch in widih, and 1/16
of an inch in thickness completes
the outAt. The detector is
mounted on a small sulfur com-
ponnd block which forms a 34
of an inch cube. A small piece
of aluminum sheet extends hori-
zontally 34 of an inch from the

-

located about six inches away
without any substance near it
and it is used as a check upon
the first detector., The flags of
both dctectors are then observed
for a period of five minutes.

If the flag of the detector near
whiell the substaiice or ore has
been placed, drops froin the hori-
zontal position with greater rap-
idity than the “check up” de-
tector, the substance is then ra-
dioactive. The strength of the
radioactivity can be approxi-
mately determined with this de-
tector by noting the period ol
time it takes to discharge the
detector. The flags will fall in

]

cuhe and has a width of ¥ an
inch; it is bent into an “L” shape,
the vertical side of which stands
from ecach side of the upright aluminum
34 of an inch above the top of the cube.
There is a thin wire stretched taut across

of the ‘“'Electroscope.”

At Last] A Real Radium Detector. It Works on the Principle
Radioactive Substances Will Dissipate the
Charge Rapidly on the “Test"” Detector, Causing tts Flag to Fall

an initial charge is imparted to eaci one
by means of the brisk rubbing of the
generator stick between a folded piece of

www.americanradiohistorv.com

about 8 or 10 minutes when a
~vcak radioactive substance is
emploved, such as Uranium Ni-
trat, while Carnotit and pitch blend will
cause the flags to fall in from two to three
mintuites.
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Popular Astronomy

saturn—The Ringed Planet

: By ISABEL M. LEWIS

OI' THE U. S. NAVAL OBSERVATORY

Very Recent Discoveries Tend to Procve with irrefutable Evidence That the Rings of Saturn Are Not at All Solid as Has Long Been
Thought. Instead, the Entire Ring System 1s Made up of Tiny Little Moonlets, the Largest of Which Is Probably Not More Than
Four Miles in Dlameter. These Little Bodies in Thelr Rotation Around Saturn Revolve as Independent Bodies Floating Free in Space
Without Touching Each Other. Collislons, However. Once in a While Are Bound to Occur. In Our {lfustration the Arrow Polnts to One
of These Littie Moonlets, and in Order to Show Its Slze. We Have Deplcted Upon It the Lower Part of New York City, as It Would
Appe if Viewed from Space about One Mile Above. This illustration Strikingly Shows the Tremendous Size of the Saturnian system.

RLY ryone, with the excep- ner of the origin of the entire solar system  Therc is an interesting law known as
few unusvally carth-  which it is now agreed conld not have fol- “Roclie’s Law.” however, named from its

s, has ielt at some  lowed the course outlined by tlie Nebular  investigator. that states that no satellite

strong desire to l{)‘ppthe’sm oful_a I’ia:.:c The theory of the  of a planel can exist iutact within 2.4

‘ n 1 Licautic Saturn is mvolved in times the radius of the planet. This

wonders ns thru a telescope  the theory of the origin of the solar system  limit is spoken of as “Roche’s Limit™ and
h th 1 us Wwish t and every theory advanced to explain the  applying it to thc planet Saturn we find

r re is 1o he grat manner in which the solar system came into  that the rings of Saturn fall within this

sual ring system xistence must satisfactorily explain the  limit. Tt does not necessarily follow from

T 1 nterpart i cause of this peculiar appendage of Saturn,  this that the minute particles of which the

rings are composed are the shattered re-
mains of one small satellite but rather that
they are the material from which a satellite
might have been formed were it not so close
10 the planet. Within “Roche’s Limit” the
mutual attraction of the various particles
for cach other that would tend eventually 1o
gather them into one body is overcome by
tidal forces that arise from such close prox-
imity to the huge plauet. The stress and
strain of such forces is so great that no

;'-9’63 vfl'tah"ehat.sf,&‘i’,';';'n ';g?t;gaaez{‘:: c%%‘i"sbel; grouping of particles can take place. This

an Actual Photograph of the Planet. cxplains, possibly, why the rings continue
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to exist in their
present condition.
The total mass of
the tings 1s
known to be very
small, for they
do not disturh
the notions of
any of the nearer
and smaller sat-
ellites. tho tiny
Mimas six hun-
dred miles in di-
ameter is  only
thirty-one thou-
sand miles be-
yond the omter
cdge of the outer
ring.

An interesting
observation  was
made a ycar or
so ago of the
passage of the
rings of the plan-
et hetween us and
a star. Tho the
light of the star
was diminished
to omne-fourth of
its normal bright-
ness when the
rings past before

MERCURY

and Our

it, at no time was Saturn’s Rings. The
its light entirely
eclipsed by any of the particles. It was

computed that if the diameters of any of
the individual particles had amounted to
as inuch as thrce or four miles the star
woutld have been temporarily eclipsed. An
upper limit for the size of the moonlets
was thus obtained. The average diameter
of the particles is probably much less than
thrce miles.

The thickness of the ring systemn is not
over fifty or one hundred miles, but its
total diameter is one hundred and seventy-
two thousaud miles. There are, in all. three
concentric rings (see Fig. I) The faint
inner ring, known as the - ‘crape” ring, 1s
invisible it a telescope under four inches in
aperture. According 1o extensive measure-
ments by Barnard of the dimensions of the
planet and its ring system the width of this
inner ring is eleven thousand miles. Just
beyond the crape ring 15 the cluef, bright
ring. eighteen thous‘md miles in width. [t
shades gradually in brightness from its
juncture with the crape ring to its ost
luminous portion at its outer edge, which is

HvrtRICa

Comparative Slzes of the Nine Satellites of

Saturn, Arranged in the Order of Their Dis-

tances Outward from the Planets {Reading

from Top to Bottom), Titan Is the Exact

Duplicate of the Planet Mercury in Size, and

Japetus Is Very Nearly Equal to Qur Own
Moon in Size.

lets (See Large Drawing on Opposite Page).
Own Moon Were Laid Side by Side, They would Just About Cover the

Moon Is Just Wide Enough to Bridge the Gap Existing between the
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fn Order to Understand How Tremendously Large the Saturnian System s,
jected upon the Rings of Saturn All of the Minor Planets,
Understood That These Rings Are Not Solid, But Are Merely Composed of Small Little Moon-
Be Noticed That If All the Minor Planets

It will

Outer and the Second Ring.

separated from the third or outer ring by a
gap two thousand two lhundred miles in
width, known as Cassini's Division. The
third or outer ring is cleven thousand miles
wide and is less bright than the central
ring. The inner edge of the inuer ring is
but six thousand miles above the surface of
the planet. On account of the curvature of
the planet the ring system is invisible from
the north and south pole of Saturn. As is
the case with the satellites of a planet the
inner particles of the rings revolve around
the planet more rapidly than the ounter par-
thIcs The innermost particles of 1he crape
ring require but five hours for one journey
zround  Saturn while the outermost par-
ticles of the outer ring require one hundred
and thirty-seven hours, or necarly six days
to complete one revolution.

In addition to the gap in the rings known
as Cassini’s Division several other fainter
divisions exist, 1f a group of moonlets
were to revolve around the planet in the
positions marked by these gaps their
periods of revolution would be com-
mensurable with the periods of several of
the satellites of Saturn. As a result the
attraction exerted on such particles by these
satellites would gradually disturb their mo-
tion in such a way as to draw themn away
from these positions. It is owing. there-
fore, to the attractions of the satellites of
Saturn for the moonlets that these gaps in
the rings exist.

1t results from the disturbances produced
in the motion of the moonlets by the other
satellites of Saturn that collisions are
bound to cccur occasionally among the va-
rious particles. When 1wo particles collide
the period of revolution of one or hoth of
them ts reduced and as a result collisions
tend to bring the moonlets gradually closer
and closer 1o the surface of the planet. The
dusky inner ring, it has been suggested,
tmay consist largely of particles whose
periods have been continually shortened by
collisions.

Saturn inay, therefore, lose its ring sys-
tem in the course of time thru its gradn-
ally being drawn down upou the planct by
collisions of the various particles until ail
of the material is finally swept up by the
planet. Such a change would probably re-
quire millions of years, however, as col-
lisions are prohablv, on the whole, infre
quent. It is possible that the ring system
of Saturn may have been much more ex-
tensive in the past than it is now and other
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including the Earth,
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memhers of our
solar system may
have had such
appendages
the far distant
past.

The appear-
ance of the rings
of Saturn as
viewed from our
planet changes
periodically as a
result of the
revolutions of the
earth and Saturn
around the sun,
whiclhh places
them in con-
stamtly changing
positions with
reference to each
other. The rings
lte in the plane of
Saturn’s equator,
which is inclined
twenty-seven de-
grees to its orbit
and twenty-eight
degrees to the
Earth's orbit.

Since the posi-
tion of the equa-
tor remains par-
allel to itself
while the planet
is journeying around the sun it happens
that half the time the earth is elevated
above the plane of the rings and the
remainder of the time it lies below the
plane of the rings. Twice in the period
of Saturn’s revolutions around the sun,
which occupies nearly thirty years, the
carth lies directly in the plane of the
rings and at this time the rings entirely dis-
appear from view for a short time. The last
disappcarance of the rings of Saturn took
place in the fall of 1907 and the next disap-
pcarance will occur in Novemnber, 1920. Be-
tween these two dates the southern surface
f the rings remains the visible one. Half
way between the two dates of disappear-
ance the nng: are tilted at their widest
angle with reference 1o the earth and they
are then seen to the best advantage. They
are now becoming narrower and narrower
and as the date of their disappearance ap-
proaches they will appear more and more
like a line of light extending to either side
of the planel’s equator. E\ en in the most
powerful telescope the rings entirely disap-
pear from view for a few hours at the

Our Artist Pro-
It Should Be

Breadth of

Flg. 1 Shows the Dimensions of the Ball and
Rings of Saturn and the Orbits of the Five
inner Satellites.

time the earth lies exactly in the same
planc. It is at this time that the ball

{Continued an page 821)
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How Jimmy Saved the Bank

S the hands of the big clock in the

e of the First National Bank

bointed nine. oid Mr. Hutchinzon

past between the long rows of desks
towards the door of the hig burglar-

proof safe. For the last teu vears he had
past along thar sanc isle and at exactly the
s:ame hour. He reached the door and put
his hand on the huge nickle-plated handle.
by means oi which ihe door was pnlled
open. The great wceight was so delicately
balanced that only a shight pull was neces-

Jimmy Turned to Mr. McGinnis-—'*That Motor That Draws the Bolts is Exactiy in the Mlddle of the Door, |sn't it?*? he Asked.
All Eves were Turned Inqulringly on Jimmy, Who Stood on the Desk

Exactly. . .

Holding a Push Button in His Hand and Listening Intently With
Then a Click Which was Unmistakabie.

sary to open it. but this time it did not
vield to the usual effort: Mr. Hutchinson
applied all his streneth to the task, but the
door did not yield an inch. \What could be
wrong?

Mr. Walluce, the president of the bank
had wanted an absuluely burglar-proof
safe, so his Lrother, an Electrical Engineer,
had undertaken to design onc, which he
claimcd would foil the cfforts of the most
i It had a marvclous
time-lock ¢omsisting of five ¢locks timed to
a hair. These, Leginning at nfteen minutes
tu cizht. ¢l ed e different contacts in
a special molor circuit; that is, the first
conlact v.a vsed at a quarter to eight,
the next at ex cight, and <o on at in-
tervals fi uniil the last con-
tact was closed at a quarter to niug, starting
c 1

amubitl

The current for this motor was bhreught
in thru the top of the safe. Two holes bad
been made here which were comparatively

. But What are You Going to do?”’ Said Mr. McGinnis,
His Ear Giued Agalnst the Door.

ELECTRICAL EXPERIMENTER

By F. W. RUSSELL

small av 1he top and botiom but which
bulged out at the center. Heavily flanged
brass rads had heen set in these holes and
porcelain molded around them. These were
protected by a thick layer of councrete which
covered the safe on all sides, excepting the
front. The currcnt which operated the
clock contacts. was supplied by a small stor-
age battery kept in the safc and charged
every day.

Mr. Hutchinson's first thought was that
he mmght have been too soon, tor even his

i\ 2T,

ot e Al
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"No sir! no sir!” He raced on, getting
his breath in gulps. "l went there at the
usual time sir, and the door would not give.
1 kuow I was uot ahecad of time, for I
waitcd wearly five minutes and tried again.
I puiled with all my might, sir.”

He paused and looked inquiringly at the
secretary, who had sunk into one of the
large ifeather arm chairs against the wall,
and sat gazing at the floor. Suddenly he
got up and looked at his watch, started to
sit down again, changed his nund and be-

~ a4 -
SusRY WIRES

A C " WUNTTR
FAELD ACTING ON |
DYOR I

“VYes, Yes,

Suddenly a Low Mum Was Heard and

A Cheer Burst From the Surrounding Bank Attaches—Jimmy Had Saved the Bank.

almost machine-like actions might have for
once been at fault, but no, the huge clock
above the saic by which the time mechanism
was sct every evening. showed exactly
twelve ninutes to nine. The safe was three
minutes late alrcady! Ie tried the door
again in order to be sure that he was in no
way at fault, for he took great pride in his
reputation for punctuality and promptness,
and to his mind nothing could li¢ more
bumiliatiug than to he laughed at by some
of the bank clerks siinply hecause of some
thoughtless mistake, But his utmeost cxer-
tions were futile. ‘Fhe giant door did not
vield a fraction of an inch. He proceeded
hurriedly, to keep from being questioned, to
the office of Mr. Mcfsinnis, Mr.. Wallace's
secretary, who took charge of affairs when
his chief was away.

‘Mr. MeGinnis,” he gasped Dreathlessly,
“the safe won't open!”

Mr. McGinnis gazed at him in blank
astonishment.
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gan to pace the long office thoughtfully.
Mr. Mcé’innis was a man who had never
the experience of anyone, been known 1o be-
come visibly excited, but Mr, Ihutchinson
could sec that he was now making a stroug
effort to contain himself. Finally he came
to a halt before Mr. Hutchinson. and with
his cyes still on the floor he began:

“Hutchinson, that safc must he opened!
| have no idea what can be the matter; I
have no ideca how to open it—but it nust
be done. There are some papers in there
that must he gotteu at by noon, or we will
Lie practically roined. We can borrow
cnough money to carry us thrn the day,
but those papers have got to be attended
to. Mr. Wallace as you know, left vester-
day morning for a short cruise on his yacht.
[ do not think he knows of any way to
open it, but it would he best to ask him
and inform him of the situation.”

“Ask him? How are you poing to ask
him?" inquired the impatient Hutchinson,
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Mr. McGinnis looked at him reprovingly.
“He keeps in touch with his home thru Ins
son limmiy's wireless, We will go and sec
him at once: you must go with me.”

They left the building together and hailed
a passing taxi. After giving the dircciion,
Mr. McGimis settled back in the seat with
the outward appearance of a man without
a worry. Mr. Hutchinson sat with clasped
hands, and sitently shook his head. He had
no faith in this wircless husiness, or in fact
in anyvthing, now that the safe which had
always been his pet had failed him. They
stopt on the way, and Mr. AlcGinnis ex-
plained the situation to the Citizens Na-
tional Bank, securing a sufficient loan to
carry them thru the day. The car soon
cleared the crowded down-town disirict
and sped along the smooth strects, nntil
after 2 short ride 1t drew up before the
white marble home of the \Vallaces.

The door was opencd by John, the butler,
who informed them that Jimmy was at
home. He was at that moment in his work-
shop, or in good American, his "joint,”

\Was the gentlemen’s business very im-
portaut? [t was. Well John might venture
tnto those dangerous regions if that was the
case. John went off slowly showing no
enthusiasm for his task. There were mem-
ories still fresh in his mind of elcctrified
door-knobs that stuck to the hand, and one
rug in particular on which he had shown
a surpnsing amount of activity, He ap-
proached the door cautiously and knocked.

“Hello, who 1s it?” came a voice from
within.

“Mr. McGinnis and Mr. Hutchinson are
down-stairs wishing to see you.”

“I can’t come down, am too busy; tell
them to come on up.” Jiummy said this last
standing in the open door. He was a tall
slender young fellow, but well built, with
a shock of brown hair, above a pleasant
face. He was a typical “Bug”—always had
a binding-post or a piece of wire i1 his
pocket, and spent all his time collecting
“junk” or “makimg somethin.”

Mr. McGinnis and Mr. Hutchinson were
shown up and entered the room. It was a
regular *joint” all right; wire on the floor,
hung fromm the ceiling and draped along
the walls, switches nailed up here and there,
and tahles and chairs covered with tools and
apparatus. Jimmy swept two chairs clean,
but his visitors remained standing.

“Jimmy,” the secretary began hurriedly,
for the first time in many ycars not paus-
ing to weigh his words, “The bank is in
great danger. The safc won't open and
there are some very important papers in it
which have to be attended to. 1 want you
to call your father, and ask him if there
is any way to open it. You can get him,
can't yon*”

“What’s this, you say, the safe won't
open?”’ burst out Jimmy, looking dazedly
at Ar. McGinnis.

“Yes. yes, and [ want you to ask your
father if he knows any way to open it. [
say, vou can get him, can't you?'

0, snre, of course, just a minnte."”
Jimmy dashed to his wireless table and
threw in the antcnna switch. In a moment
the hum of the rotary gap was being
drowned Ly the high-pitched spark, as the
call of his father’s vacht was being tapt out
rapidly. After the second trial Jimmy was
answered Ly the Yacht's radio operator.

After a few minutes, Jimmy rose from
the table with a downcast loock. The two
men could read his mind before he had
opened his mouth. *“Ile don’t kunow—he’s
all excited. Fhat's natural enough tho.
He's coming right hack.” Jimmy stood for
some time looking at the floor in a thought-
ful attitude. Finally, as Alr. McGinnis
started 1o go, he called him back. “\Wait a
minute, there ought to he some way to open
that safe; sit down and thiuk; there is no
use getting excited.”

Mr. McGinnis was {ar {rom being ex-
cited. "There is no use,” he said, starting
to go again. “You know how your Uncle

ELECTRICAL EXPERIMENTER

brags about that safc, and he knew what
lic was doing when he designed it, \We will
just have to wait and see what happens.”

“No, yon have got the wrong dope,” said
Jimmy, his right hand idly turning the rotor
trevolviug mamber) of a medium size 220-
volt induction metor on an adjacent able.
"I'll admit that my Uncle is a bright wan,
but Lie may have mist something. Let's
see: that storage battery nuist have gone
wrong because that motor is as simple as
they go. You know an induction motor
has—oh! ['ve got it! maybe?”

Mr., Hutchinson gazed at lnm in wounder.
Mr, McGinnis after his first astonishment
rushed up to hiin and grasping him by the
slioulder. stammercd out, “\What—what—
what do yvou mean?”

“Don’t bother me,” said Jimmy, busily
rotling up a long extension cord, “just tell

g LRI R 8 L TR A

THE APRIL NUMBER “E. E”
The April wumber of the Eiec- =
 TRICAL LEXPERIMENTER will abound =
- with new and refreshing  articles.
Among those in preparation there
arc the following attractiz'e contri-
butions:
“Aly Inventions”—Na. 3 of a serivs
by Dr. Nikola Tesla, the ciminent
clectrical scientist,  This paper will
describe his wonderful discovery of
= the “Revolving Magnetic Ficld ' —the
: foreruuncr of the Tesle induction
motor, which has revolutionized the
lecirical porwoer idustry, =

“Do 1'ircless H'aves Travel Above
the Earth or Tiru 1477, by Dr, Lec
de Forcest. An ecxclusive feature ar-
ticle which you caw't afford to miss.

Electricity—the Hotel Scrvant of
- a Thousand Ulses. How it furnishes
cocry conecivable want to the hotel S
gitest—all at the push of a buttou,

“New X-Ray-less Photography of
the Bones”, by Charles Battell
Loomuis.

“Wil Maen Freese the Earth to
Death? Can He Evhaust the Heal-
Giving Radium?” by E. T. Brousdon, =

“The ‘Noiscless’ Phonograph — it
don’t  annuvy  the  ncighbors”—by
Thoinas Reed,

“Putting 't Ouer’ on Fritz. Some =
redio and other tricks of the war,” by
K. K. Sammerin.

“New Freneh and Anrerican Adu-
dions".

“A New Lightweight Comunrercral
= Radie Trunsnutter™

“Experiments  in Radio-uctivity”. -
Part 11, by tvan Growford. :

“Some New Regeucvative Vacumm
Tube Circuits”, by Samuc! . Colien.

Bestdes “Experinental Mechanics”,
Newe "Lxperimental Chemistry Ques-
tions and uswers”, “Physics”.
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me. have you got 220 volts A. C. at the
hank ?”

“Yes, yes,” stammered Ar. McGiunis.
“Yes, but what——"'

Mr. McGinnis obeyed, and Mr. Hutchin-
son trailed out after him, not having re-
covered his senses as yet. The car was
out in front and the two got in. In a mo-
ment Jinmy came running down the steps
with a large black bag, which was appar-
ently very heavy. The big car dashed thru
the streets, narrowly missing several be-
wildered pedestrians and shaving passing
vehicles Ly the fraction of an inch. As the
car drew up in front of the bank, Jimmy
was out over the door in an instant, drag-
ging his bag along with him. When the
secretary reached him, he was busily run-
ning the extension cord from a near-by
lamp socket to the safe, in the mean time
warding off a swarm of inqguisitive baunk
clerks. When he had finished and had at-
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tached the two loose cord ends 1o two more
protruding {rom the motor, he turncd 1o
Mr. McetGimis—*That motor is exactly in
the middle, isnt it?”" hie asked.

“Yon mean the onc that draws tlie bolis?
Yes, yes, exacily; | remember that from
when your Uncle explained it to me. \What
are you going to do?”

“Roll one of these desks over here”, was
all the answer they got. ‘The order was
obeyed by half a dozen clerks, who suon
had onc of the big flat 10ps on the required
spot. DBy piling some large books aud a file
cabinet on top of this. the required level
was soon attatned. [immy lifted up his bag
and took something out of it.

Just then a little man in great cxcitement
burst thrn the group. *tiood heavens!" he
exclaimed. “So it is true. [ couldn't be-
heve it. \What are you doing, lames, my
boy !”

“Little idea of mine, going to try 1o open
it said Jimmy, “don’t get excited tho; it
may not work.”

“Going lo try to open it?” Alr. \Wallace
queried dazedly. He had just arrived amd
had driven to the bank at top speed.

“Ugh, ugh,” said Jimmy, Then turning
around, “Give us a little juice over here,
onc of you fellows!” In the scramble
which followed somie one accidently pushed
the button, and the juice was on.

All cyes were turned inquiringly towards
Jimmy. who stood on the desk lolding a
push button which was connected to a round
black object on top of the pile of books.
Suddenly, he prest the button aund bent his
ear to the door of the safe; a low hum was
lieard on the inside and then a click, which
was ummstakable.

A cheer burst from the surrounding
clerks, and as the desk was rolled away,
Jimmy grasped ihe big nickle plated handie
and swung the door wide open. But the
mystery was yet to be explained and all
eyes were again turned on Jimmy.

“"How did yon do it, son? How did you
do i1?” gasped Mr. \Wallace, looking with
mingled wonder and pride at his young
hope ful.

*Oh, it's nothing!" said Jiminy, “You see
an induction motor has no electrical wire
connection between the ficld and the arma-
ture.”  All nodded understandingly. “And
so | figured that if | used a bigger and more
powerful ficid, I ought to he able to spin
that armature from the outside; so | just
lined them up and you know what hap-
pened. Simple hetle thiug, isnt it, when
you come to think aliout it?"

“James, you kvow that thing—that trans-
former you were longing for in that cata-
log the other day? How much does it
cost?” asked Mr. \Wallace, as he sa1 down
and began to fill out a check.

(TiE =ND)

DO IT ELECTRICALLY.
\When Milli Ampere first saw Volt
Her charms past all resistance.
A spark coiled in his heart poor colt—
He needed prompt assistance.
And she, tho plighted to old Watt,
Could alternate affection,
So let her cye bolt glances hot,
Right in poor Volt's direction.
The current of \Watt's wrath flowed strong!
He vowed VoIt should not meter.
For daughter "oly ’hase had long
Hoped that \Volt would be sweeler.
And so to Ailli Ampere, he
A stern note did transimitter,
Requesting she transform, and be,
1i possilile, less hitter.
So Milli Ampere flirted not,
But knew that it was wise
To regulate the rage of \Watt
And with him synchranize.
Then Volt with Poly Phase did fuse-
From her he did not roam
They rectified divergent views
And started a small Olhm.
=1, F. Leggett. in [Vestern Electrie
News.
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Submersible Boat Resembles
Sea Monster

HE peculiar looking submersible
one-man hoat shown m the accom-
panying view has for its primary
object. 0 its inventor, Mr. Worth
R. Barringer, of Denver. Colorado,
states—to provide a vessel of this charac-

Sleeves made of rubber or other suitable
tlexible naterial are attached on the frout
of the body on cither side to accommodate
the arms. These are fitted with suitahle
gloves to reccive the hands of the oper-
ator. To submerge, the “human fish,” a
collapsible tank

is arranged on
the under side
of the body.
The tank s
equipt at its
lower end with
suitable valves
and hand-holds.
There is also
provided a pipe
connecting the
comprest air
tank to the
upper eud of
the collapsible
bellows tauk, in
which pipe line
there is placed
a suitable valve.
When it is de-

‘él,‘:‘ . sired to sub
s = ST, _
s [t : inerge. thel\be']-
_ = — g s ) TOWS  tauk 1s

. i P ELECTRIC, MOTOR collapsed, the
B _ air being ex-

pelled frown the
tauk thru snit-
able wvalves.
This results in
the displace-
ment of the ves-
sel. so that it
will submerge.
\When the op-

With a Little Ingenuity Amateur Mechanics
Submersible Boat of the Type Here Shown,
into Flexible Rubber Extensions, the Same

Electric or Compréest Air Motor May

ter constructed so as to contain a single oc-
cupant and provided with suitable mcans
whereby submercency of the vessel as well
as its travel thru the water may be con-
trolled by the occupant. He nentions,
among other advantages, that it should
prove useful and convenient for submarine
observations and in the removal of sub-
merged mines and for various other similar
and analozous purposes. Also the inventor
claims that his device can be used as a
diving suit, and can be rcadily donned by
the individual.

The hody of the submersible diving suit
is preferably made of aluminum. The front
or nosc portion of the body is provided with
transparent panes or windows, as shown,
thru which the occupant can see either to
the right or left and forward. Suttalle rul-
ber or other flexible water-proof compari-
ments are adapted to receive the lower
limbs of t‘he operator.  An clectric motor

at-

ing 1 | (dri the
at-

1l My €,
ub-

1 I1t is als

r he 1 hich s
PP cur orage bat

erator desires
to rise to the
surface, he
withdraws his
arm from one
of the sleeves and opens a comprest-air
pipe valve fromn the storage tank into the
collapsible bellows tank, thus expanding it
and causing the vessel lo rise, owing to the
increased buoyancy.

Finally, the inventor mnentions that it will

Can Construct a One-Man

The Arms and Legs Fit
as In a Diving Suit. An
Propel the Device,

March, 1919

of course be understood that the vessel may
be provided with an oxygen supply tank,
so as to afford an ample supply of oxygen
durintg prolonged submergence of the ves-
sel. If there is anything under the heav-
ens that this inventor forgot, we have failed
to perceive it in looking over his patent, but
he might have conscientiously attached a
09 cent alarm clock to the rear wall of the
mmer compartment so as to arouse the sul-
marine explorer from prolonged slumber,
which might result disastrously in the event
the "‘ship” became uncontrollable and started
off on a long journey toward foreign
shores. \We presume the sailor carries suf-
ficient tea biscuits in his box 1o weather the
vovage, and providing he has the fore-
sight to procure a few dozen choice tea and
bouillon capsules as adapted by the United
States Army for emergency rations, he
should have a delightful cruise. Bon
voyage!

PREDICT AERIAL MAIL SERVICE
BETWEEN EURCPE AND
AMERICA.

All mails between Europe and the United
States eventually will be carried by air-
plane, according to Lord Morris, who has
championed a movement before a I’arlia-
mentary committee for the establishment of
a port of call for Atlantic a¢rial liners on

the west coast of Ireland.

Already, he says, a regular daily mail ser-
vice by airplane is maintained hetween Eng-
land and France without interruption by
the weather.

BRITISH TANKS CARRY THEIR
OWN “CARPET.”

The photograph herewith shows a giant
British tank ready to go into action. This
tank is fitted with a new superstructure,
which comprises a rugged steel wire tunher
“carpet.” It is used to breach shell-holes,
gulleys and trenches, in making advances
over rough ground. This “carpet” is quickly
unrolled when needed. and is very effective
on muddy ground. The giant caterpillar
treads or lLelts do not grip into the mud
when the carpet is used, and thus one of the
greatest drawbacks to the use of the tanks
has been overcome. This photograph is
one of the most remarkable taken during
the war and shows British infantry rein-
forcements accompanied by tanks, all await-
ing orders to "get into it.” The smoke from
the battle almost obscures the tanks and
men in the background of the picture,

@ Tndirvond & Cndervond

Unhampered by the Heavy Shellfire, This Re.enforcement of British Infantry Has Been

Brought to the Front ano Are Awaliting Orders to Get into It,

One of the British Tanks

with the New Superstructure, Which Is Used to Carpet the Mud Which the Caterpillar

Wheels Do Not Grip, Is Advancing,

The Smoke from the Battle Almost Obscures the

Tanks and tMen In the Background of the Picture.
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Experimental Physics

By JOHN M. FURIA, A. B., M. A., (Columbia University)

Radio-activity—Experiment 108.

RAP a photographic plate i a
Zpiece of perfectly opaque blaclk
paper. Lay a coin un tap of the
paper and suspend a pinch of the
mineral Uranium a little above the

coin. Set this aside for a few days, after
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Fig. 10! ,,

The Crookes "Spinthariscope,”” Which Dem-

onstrates In a Popular Way the Wonders of

Radium. These Can Be Purchasea On the
Market.

which time develop the plate. A shadow
picture of the coin such as one would

LESSON NINETEEN

radio-active than cither Uranium or Thor-
imn,  After a tedious and difficalt re-
research she succeeded in separating a few
hundredths of a gram of this hitherto un-
known element from several tons of pitch-
Llende. This new clement which she nained
Radiuw proved to be a million tines inore
radio-active than Thorium or Uranium.
Radium has attracted the attention of the
foremost scientists the world over.

Before procecding with the following ex-
perinents let us note carefully the follow-
ing characteristics of Radiumn. The Radium
atom is heavier than any other atom. Ra-
dium constantly cmits three distinct kinds
of rays namely alpha, beta, and gamma
which 1 shall refer to by «, B8, and ¥ re-
spectively. o, 8, and ¥ rays all afiect photo-
graphic plates, discharge a charged clectro-
scope and are detlected by magnetic fields.
« and B, both impart electric charges to
hiodies they come in contact with. In par-
ticular, the @ rays arc not as pcnctrating
as the B and v rays: thcy are deflected by
a magnet in a direction opposite to the di-
rection of deflection of 8 rays and travel
at about 20,000 miles per second. The £
ravs are like cathode rays and they travel
at from 50,000 to 180.000 miles per second.
The v rays are not deflected by a magnet
but they have greater penetrating power
than either the o or B rays. Froin these

properties we¢ conclude that « rays are
streams of positively charged particles
(atoms of Heliwm) ; B rays are negalively
charged particles like cathode rays, i. ¢,
electrons and v rays are irregular pulses
like X-rays.

| ¢
y
Gold lear-- }. ..
& !6 r A
Frg. 98 “

A Sensitive Model of Gold-teaf Electroscope
Suitable for Use in Radio-Active Measure-
ments.

Experiment 109,
The goldleaf electroscope, one of the old-
est electrical measuring instruments
known aud which was described in the

obtain after exposurc to X-rays will
appear on the plaie. This is precisely
the experiment that Henri Becquerel,
of Paris, performed in 1896, which
led him to the couclusion that
Uraniwmn is a source of rays thet af-
fect photographic plates and which
have the power of penetrating opague
obfects just as X-ravs do. The rays
are known as Becquerel Rays, after
their discoverer, and the phenome-
non is called Radio-activity. Shortly
after Becquerel's discovery Madame
Curie, of Paris, assisted by her hus-
band—Prof. Curie, inade an investiga-
tion of all the known elements to as-
certain which of them possest this
samme remnarkable property that
Uranium possesses. She found that
Thorium in any of its compounds
was a radio-active substance (Thor-
tum is the chief constituent of Wels-
bach gas mantles). Duriug the inves-
tigation Madame Curie noticed that
Pitchblende (the crude ore from
which Uranium is extracted) which
consists of Uranium Oxid to a great
extent. discharged her electroscope
(a test for radio-activity) about four
times as fast as pure Uramum does.

Crie atvifron 7ons
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Frg. 103

Hoalworlts 81
100, (700‘/‘0/75

lesson on "Static Electricity,” was used
merely as a detecior of the preseunce
of an electrical charge. This same in-
strument in a delicate form is used to
measure electric currents of very
small magnitudes where other instru-
ments fail. In Fig. 98, A is a metal
case (a cocoa can serves admirably:
in fact an authority on the subject of
radio-activity made the statemnent
that he secured better results with a
home-made cocoa can electroscope
than with the fancy priced, highly
polished commercial instruments).
A metal rod E (about 1/32 inch
diameter ) passes thru an insulating
plug D, madc of ebonite, amber or
sulfur. C and F represents insula-
tion of the same material as D. B
and G are metal rods like E. bent as
in the figurce (hairpin with the enamel
scraped off is quite satisfactory). H
is a narrow strip of gold or aluminum
foil about one and one-half inches
long and 1/32 inch wide. (The nar-
rower the strip the more sensitive the
| electroscope). To cut the aluminum
or gold foil the following method has
been found best. Place the foil be-
tween two sheets of thin paper,

EE

She concluded that the radio-activity
of pitchblende was due to some un-
known element in it more powerfully

Almost Unbelievable is the Fact that the Disintegration
of 1 Gram of Hydrogen Liberates Enough Energy to Raise

1,000,000 Tons to a Height of 300 Feet.

AN )
—_——

o
.
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Press the cdge of a razor flat against
the “sandwich” and carefully saw

(Continued on page 300)

.B.
Fig 59
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Flg. 100-A—Set-Up of Electroscope. Telescope and Scaie far Conduct-
ing Radlum Measurements.

Successive Experiments in Charging and Discharging the Electro-
scope Used in Radic-Active Measurements.
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HONORARY MEMBERS

CAPT. WHG. BULLARD, USN. NIKOLA TESLA.
PROF. REGINALD FESSENDEN.

Manager, H Gernsback

Mazrch,

1919

DR.LEE DE FOREST.

Amateurs Win
Alexander Wireless Bill Is Killed

HE Alexander Wireless Bill and its
amendment 4s reported in our last
two issues has been killed. On Jan-
uary 15th the MNerchant Narione
Committec and the House of Repre-
sentatives gave the Administration’s move-
ment toward Government owncrship of
public utilities a very definite set back. By

= ——_——

By H. GERNSBACK

impossible to put the bill thru at this ses-
sion.”

As our readers will remember irom our
January issue, the original Alexander bill
proposed to make all wireless stations Gov-
ernment owned, and the present wircless
law, the act of 1912 was to be changed to
such an extent that the amateurs were to

testing letters, which not only reached Ar.
Alexander’s committee but every Congress-
man and Senator of the United States as
well. This unparalleled unity of the Ameri-
can amateurs had an instantanous effect in
Washington, and cven before the hearing
started, a number of amendments, all of
which favored the amateur more or less

ES— —

v - —

A Modern St. George.

ous vote it tabled the bili which was
Ori1z . AY y Departmen 1 1Kt
P all radio ste
As our readers will rememher from our
Tanuary issue the hill w sored and
1 S L 1 e
Baokhead made a motion a the bill
i lexand naracte tl
pl ] eless tas He
‘In vie ha erence

of opinion both in the Committee and in
the House on this subject. it weahl be

be eliminated entirely from the Radio field.

The Alexander hill and our views thercof
were printed in full in our January issue.
As this issue, however, did not appcar oun
the news-stands until the 15th of December,
and inasmuch as the hearings on the bill
1 few cays ecarlier hefore Mr. Alex-
ander’s Committee at Washington, the
E It EXPERIMENTER Sent out some
50,000 lctiers to amateurs apprising them

the impendine measnre. This movement
had its immediate result, and official Wash-
ington was deluged with a storm of pro-

www.americanradiohistorv.com
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Yes, Mr. Alexander, We Cannot Tell a Lie, He Did it with His Littie Pen.

were rushed thru, printed and distributed.
There were at least three amendments of
which we have record. Oue of them, the
last one dated December 11 was printed in,
full in our February issuc. Before the hill
was definitely killed, however. we had in-
formation whiclh tended to show that the
Government was not ready to make wire-
less a Government ownership affair.  As
far as the amateur was concerned we were
not at all disturbed, for we said:
“As a matter of fact as thiugs stand
(Continned on page 835)
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Americaqs Greatest War Invention
The Rogers Underground Wireless

(Special Interview to the Erretrical EXPERIMENTER.)

By H. Winfeld Secor

(Associate Member Institute Radio Engincers.)

An invention which has been termed the greatest American war achievement is the Rogers underground and sub-sea radio system. The Rogers
system docs away entirely with aerial wires, and it is only a matter of months now before all aerial wire systems the world over will be pulied
down. Wonderfut things have been accomplisht by the new Rogers underground system, chief of which is the total elimination of static and

the increase of the loudness of re:eiv_ed sig.nalst which is aften as high as 5000 times the usual strength.
almost entirely nmow. The Rogers invention is of tremendous importance and revolutionizes our previ

Interference, too, is done away with
ous

ideas on wireless to an extent

never dreamt of before. We urge cvery onc interested in radio to read the accompanying authoritative article which discloses the full technical

data ou the new system for the first time in any periodical,

HE greatest invention in the

field of wireless telegraphy

since Marconi first placed

commmercial radio-communi-

cation on a firm basis by his
historic experiments in Italy, and
later in England, is without a shade
of doubt this latest triumph of
radio research——the “Underground
and Sub-sca \Wireless”, conccived
and developed to a working stage
by an American scientist and inven-
tor, James Harris Rogers. Mr.
Rogers is known as a second Edi-
son, among his towns-people in
Hyattsville, Maryland, where he has
lived for tnany years, and now the
whole world acclaims him.

0PN 000 STTULIT MGG N TR A e ¢ o S0 1

It 1s Revealed Now That the
Navy Department Had Been
Using a Powerful Undersea
Wireless During the War. The
Instruments and System Were
Invented hy James H, Rogers,
of Hyattsville, Md.,, and were
Adopted by the Navy Depart-
ment as an Invaluable Addition
to the Wireless System of the
Navy. The Two Lower Photos
Show the Inventor, Mr. Rogers,
in His Laboratory at Hyatts-
vilte.
LTIV ROV DTS00 TNRT TR TE ) N e R 0
Who is Mr, Rogers?

James Harris Rogers.
practically unknown a few
years ago in radio circles,
except by a few select radio

men who were investigat-
ing his inveuntion for the
Navy Department, has
practically becomne over-
night the center of all at-
tracttons in the field of
science. Mr. Rogers is a
son of the confcderacy and
a veteran of the great Civil
\War. He has followed clec-
trical cxpcerimenting cver
since and has been a strong
devotee of radio telegraphy
since Marconi performed
his first experiments in this
new branch of applied
science. Fle is a rehned,
cultured southern gentle-
man who makes you feel at
home at once; an invariable
attribote of all of the truly
great., Alr.Rogerswasoncof
the first inventors of the
“printing telegraph” and his
full-sized working models
saw actual commercial ser-

Baltiimore and Washington, also in
New York, back in 1880. These
were seen by the writer and are
wonderful pieces of mechanism.

The Rogers laboratory, which

comprises several large rooms, is
lined on all sides with glass cabinets
containing electrical apparatus
which he has invented from time to
time thru his studious career. A
novel and original high frequency
generator was another of the de-
vices that , greatly interested the
writer. It employed a jet of water
slunted by a large capacity, the
stream of water being connected to
a high potential source of direct
current. High frequency currents

Top Photo Shows Artenna
Wires Being Placed in River by
Mr. Rogers' Assistants. The
Inventor Has Found that His
System Works Just as Well
Under Wwater as Thru the Earth.
All of the High Power Stations
in the World, from Nauven and
Lyons to Honolulu, Are Heard
In Mr. Rogers’ Laboratory at
Hyattsville, Md., Shown in the
Center and Lower Views Here-
with. The Author of This Arti-
cle Also Heard the Transatlantic
Stations Coming in Loud and
Clear. Mr. Rogers’ Invention Is
the Greatest in the War and (s
so Recognized by the Govern-
ment.

W T

of any range up to the lunit
of audihility, or about 30,000
cycles per second, could be
readily obtained with this
apparatus. The riter
merely cites these facts to
substantiate the standing of
Mr. Rogers in the scien-
tiic ficld. Hundreds of
other electrical inventions
hhave been made by this
modest genius of the quiet
little Marvland town of
Hyattsville, and the princi-
pal outstanding fact of ali
of his work is that he can
show you a working model
of each of these inventions.
unlike many other inventors
whose ideas exist ouly on
paper, and which otten fali
down, miserably., when uc-
tually built and tested.

In this connection it is in-
teresting to consider for a
moment that not one of the
new wircless “'static and in-
terfercnce preventers” pro-
posed to the government
radio experts during the
war, proved practicable

vice on a circuit between E'holos by Internatlonal Film Scrvice
Copyright-1819-by E. P. Co.
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The Recgers Undersea Wireless Opens Up an Entirely New Fleld to Submarines and Ship Communication.
that Submarlnes Had to Come to the Sturface to Intercept Radio Messages, but the Rogers Invention Has Upset All This.
Test a U.S. Subsea Boat Submerged Off the American Coast to a Depth of 8 Feet and Picked Up Nauen, the German Station.
Feet Stations with Wave Lengths over 12,000 Meters Were Easlly Picked Up.

of 21

Oificial recoznition of Mr. Rogers as
the vne and only original inventor of “Un-
der-zround and Sub-sea Wireless Commun-
ication,” was soon forthcoming, and here it
is in brief. These two ofthicial letters of
recomnition of Mr. Rogers' wonderful and
revolutionizing  invention represeat but a

Hyattseille, Md.,
Junuary 13, 1919,

Nr. Nikola Teslu,
New Yeork City, N. Y.

Dear Dr, Tesla:—

I haze just read <ith greal in-
terest your article tn the Elcetrical
Lrperunenter,  For ycars I have
been a firm beliczer in the theory
that far distunt acrials were acti-
ated thru the mediom of the Larth
and nat thren the cther aboze, and it
is a seurce of great satisfuction that
so {llustrions a personage as your-
self has held te the same belicf. [
raze neer met o scicatist who seonld
eniertain such a proposition wntil [
demenstrated to them results de-
seribed in the cuclosed paper, illus-
trating «ne of the zcays | hove
found for utilizing the encrgy so
clearly and  forcihly described by
you. I am, vereretheless, confranted
by some who sall not give up old
theortes, I} vou swouid do me the
great honor of writing a fewe lines
upon the seiemtifie featiore I would
deent it a greot facor.

Shonldd you chance to be in Hash-
ingt v at any time I will be highly
gratified to hate you visit my lub-
cratory and witness the resudis ob-
lainicd

Pery sincerely

(Siyned) J. larris Reogers.

very small fraction of those he has received
from radio cngineers of high repute in all
parts of the world, congratulatinng him on
his masterly work. The Navy Department
has just permitted information on the
Rocers system to be given out, and how
well theyr kept their secret during the World
\War, during which time this svstem has

Accomplisht.

heen in use by the Navy Department, may
he judged by the fact that radio men every-
where are amazed al this fecat. The dis-
tingnished radio savant Prof. George W.
Pierce of Harvard University, congratu-
lated Mr. Rogers heanily when he first
tested and heard the new system work
thru salt water, which he at first thought
alisolutely impossilile.

Below we wive the two letters of official
recognition by the Navy Departinent of
Mr. Rogers' accomplishments, which are all
that we have space for.

Iu response to an inquiry from Clarence
1. Owens, director general of the Southern
Commercial Congress, Admiral Gritfin, U.
S, N., chief of the hurcau of sicam en-
ginecring, wrote under date of Deceinber
27. 1918, as follows:

“In reply to vour question regarding the origin-
ator of the underground radio system. you arc
advised that Mr. J. H, Rogers of Ilyattsville. Md.,
was the ofiginator of this system, There have heen
uther claiinants to methods of undergronnd radio
signalling. but none were uscful, within the Navy
Department’s knowledge to the extent of heing a
valuable asset to the gemeral scheme of radio comn-
munications, The introduction of Mr. Ragers’ re:
ceiving system marked the beginning of the use of
underground aérials for receiving, to great ad-
vantage over raised aérials, and has been valuable
to the Navy during the war. )

Kear Adimiral Strother Smith. then Capt.
Smith, wrote Mr. Rogers on December 7,
1917 :

“IL ix a great pleasure to ine to feel that 1 hace
been instrumental in bringing the result of your
work lefore the Navy Depariment and assisting
somowhat in putting it into acinal practise, Ount
of the many thousand ideas preseniled you e€an
realize that a very, very small percentage are valu-
able and 3t is worth at least a vear’s work to get
onc that I feel will give lasting benefit to the ser-
vice that I take pleasure in svrving.”

_ The Navy Department Interested.

I'hru Dr. George H. Lamar and Senator
Blair Lee the discovery and the status of
the patents were hrought 10 the attention
of Sccretary Daniels of the Navy. Secre-
tary Daniels ordered inquiry into Mr
Rogers' claims, which showed that his in-
vention worked, al requested Sccretary
Lane to give special consideration to pend-
g patent applications.

Secretary Daniels then  submitted the
Rogers system to Rear Admiral (then Cap-
tain) Strother Smith, who called into con-
sultation Capt. Hooper. These officers
marle a thoro study of the system and found
it practicablc. Capt. Hooper ordered it in-
stalled at New Orleans first and since then
it has lwen employed at Delinar, N. J.,* and
other stations.

At the time of wriling this article the Belmar

Trans-Allantic Recciving Station is still employing
the Rogers underground antenna,

www.americanradiohistorv.com
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Marconi Recently Stated
On a Recent
At Depths

Transmission to Submarines Has Also Been

For a decade Mr. Rogers has been study-
ing radio subyects, and long before the
United States entered the war he had ex-
perimenied with the problem of ridding
acrial cominunication of this static atmos-
pheric electricity. He disagreed with all
authorities who believed that the air, and

S A A T

To the American Radio
Amateur:

ITHIN the next fcw months

peice will be declared and the
amateir will he allowed to operate
his station as hefore. Thanks to
Mr. Jamnes H. Rogers, it will nat,
however, be nccesary for you to
pul up an aerial again—at least not
for recciving. Elevated acrials will
be a thing of the past, and well
they may.

But ordinarily the amateur would
not be permitted to use the under-
ground aerial system on account of
Mr. Ropers’ fundamental patents.
The writer, however, in conversa-
tion with Mr. Rogers, prevailed
upon him to allow amateurs the
free use of his revolutionary, as
well as epoch-making invention.

Mr. Rogers thru the ELrcTRICAL
ExrerimuNTER therefore wishes lo
announce that he personally has no
objection if mmateurs use his sys-
tem privately. It should he under-
stood that the inventor only gives
this permission to amateurs as such, =
and that this permission, of course, *
does not cxtend to firns Qr carpu-
rations or to individuals engaged in
commercial Radio work.

We wish to congratulate our
readers upan this important deci-
~  sion of Mr. Rogers, who certainly
deserves the everlasting gratitude
of all Amcrican Radio Amateurs,

f H. GeRNSHACK. ?
T TN ol o e

not the earth and water, was best suited
for wireless communication,

At first Mr. Rogers psed the earth alone
for sending messages 1o amateurs stationed
near by, Using an audion Lulb, he then
buricd a wire from his labhoratory and heard
Philadclplhia and other stations, Further
experiments were conducted at a laboratory
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near Bladensburg,
which he calls
“Mount Hooper.” in
honor of Commander
Hooper of the Navy,
wha rendered excel-
lent service in adapt-
ing the invention to
the needs of the
Xavy Department.

When Mr. Rogers
first stated that mes-
sages could be re-
ceived and sent from
submarines when
submerged it was
unanimously declared
to be impossible and
the officials of the
Bureau of Standards
were not alone in this
belief, as no less a
personage than Mar-
coni declared at a
banquet given in his
honor in Washington,
that when wireless ]
was used on sub- |
marines, “it was
necessary for the
submarine to come
to the top in order
to catch the ether waves.”

To demonstrate more clearly the under-
ground system and to show how it could
be used in trench warfare, Mr. Rogers
constructed an underground station, wholly
inclosed beneath the surface of the earth.
there being no visual existence of it out-
side. This place
in Prince Georges
county was visited
by some ver
noted men, includ-
ing Dr. Abrahain,
the head of the
French Scientific
Commission, who,
upon entering the
cave at Mount
Hooper exprest
his amazement
and remarked, SN 5
“the Germans =
can’t get us here.”
Lieutenant Pater-
not, of the French
Scientiic Commis-
sion and the radio

| -

Afmafp/zerrc
envelgne
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G

ELECTRICAL EXPERIMENTER

Another View of Mr. Rogers in is Laboratory. Nte the Glass Instrument Cases, and
In the Background May Be Seen His Early Printing Telegraph Model.

ground?” He became so obscest with this
conundrum that he finally asked sevcral
prominent radio savants this question.
\What do you supposc the answer was?—
“It is dissipated in the form of heat in the
ground,” they answered. But still Mr.
Rogers thought they were wrong and now

789

he has proved it
Another early idea
of his in the theo-
retical aspect of
radio - communication
was as follows, and
very logical it was,
tao, as you will agree:
He held that if the
outer crust of the
earth 1s a conductor,
and the surrounding
atmospheric envelope
is an insulator, then
how infinitely better
must the former be
for the transmission
of any form of elec-
tric current.

To Mr. Rogers’
mind it was nore
reasonable to suppose
that the energy liber-
ated at the base of an
atrial was propa-
gated thru the earth
as well as thru the
cther above, and that
an elevated aérial. at
great distance, would
be actuated by them
as effectually as if
the waves reached the same point thru
the ether above; when the waves thru
the carth rcached the basc of the aérial
the potential of the plate would be raised
and lowered and the aérial would accord-
inglv be energized. Thus was his basic
and original idea conceived and settled upon.
Mr. Rogers’ first

&

Lect Roilro,

Aeral wire wmsvioted
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Rydver

trial with the un-
derground wire-
less to nearby
radio amateurs
began about seven
years ago, but his
theory of the rea-
son why it must
work was formu-
lated over ten
years ago. Fur-
ther, he conjec-
tured that much
less power would
be required to
propagate a wave
or current thru the
earth's conducting

6,500 vt

7a one 3ep. ore uib
Lvdion Ree crrot

crust, which for
representative of one thing has
France, also heard | ”' smaller geomet-
his native stations /// 2 i rical dimensions,
talking and ex- 7 7 / e than to propagate
prest equal satis- [/700C 7 i i it thru the insulat-
faction, pleasure /2970077795 7 pene 073 ing atmospheric
» P 77 //ﬁ 2, /d/ 7 g P
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ground and Sub- Mo by Mr. Rogers, an
sea Radio.” He m the course of
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study of the correct—it
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How I Invented the Audion

By Dr. LEE de FOREST

Written exclusively for the Electrical Experimenter

HE first conception of a detector of
Hertzian waves which should employ
the medinm of heated electrodes or
heated gas came to me as follows:
In the summer of 1900 1 was ex-
perimenting on a new type of electrolytic

PeF W B24635 - 1906
[/

A

Fig.t

e

The First State In the Development of the
Audion by Dr. Lee de Forest. The Aerial
and Ground Were Connected to Two Elec:
trodes Placed In the Flame of a Bunsen
Burner, wlth Successful Resuits.

detector, doing this work at night in my
room in Chicago. The receiving apparatus
was placed on a table beneath a \Welsbach
gas hurner. A spark c¢oil which 1 was using
as my source of oscillations was located in a
closct about ten feet distant. One night 1
noticed that whenever 1 closed the switch
of the spark coil by means of a string run-
ning across the floor from my table to the
coil, there was a decided change in the il-
lumination from the Welsbach burner. The
Yight from the gas mantel increased very
perceptibly and resumed its normal low
brilliance as soon as the sparking ceased,
This phenomena continued and imprest it-

self strougly upon my attention. My first
thought was that 1 had discovered a new
form of detector of Hertzian waves, of ex-
traordinary sensitiveness, and was, natural-
Iy. much enthused, as any young invcsti-
gator would have been under similar cir-
cumstances. But upon closer investigation
of this novel phenomena 1 found that when
the door of the closet was closed, or al-
most closed, the effcct of the spark upon
the gas burner ceased! This proved con-
clusively that T was dealing with sound
waves coming upon a sensitive flame and
not with electrical waves.

The delusion lasted, however, long enough
to force upon my mind the conviction that
heated gas molecnles were sensitive to high
frequency electrical operations, and 1 deter-
mined to investigate further at my first op-
portunity and actually discover evidence to
substantiate my theory. I was unalle to do
this until the fall of 1902 or '03 when |
returned to my gas mantel experiment. I
first attempted to investigate the new de-
tector phenomena by using two needles of
steel, or platinum. placed close together in
the incandescent \Welshach mantel. These
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Here the Placing of the Two Heated Elec-

trodes In a Vacuum Bulb Is Carried Qut, as

Well as the Final Adoption of the Cold

“*Wing.” This Device Works Egually Well

with Both Electrodes Hot, Thus Disproving
Any '""Rectification' Theory.

Later the "Third Electrode’” Resolved Itself

Into a Grid, Which Was Placed Between the

Wing and Fllament, Where It Could Act

with the Highest Efficlency. In This Form

1t Has remained Practically the Same to the
Present Tlime.

two needles were connected to a dry bat-
tery and telephone receiver. I was, how-
ever, unahle to obtain any appreciable cur-
rent hetween the two clectrodes in the
mantel. I then investigated the flame of a
Bunsen burner and soon found a point in
the ontside envelope of the flame where an
appreciable current did pass between the
two electrodes, making a soft fluttering
sonnd in the telephone receiver. (See Fig.
1, Patent No. 824,638, issued in 1906.) Then,
connecting one electrode to an antenna and
the other to the earth, I heard for the first
time signals in the telephone receciver; sig-
nals which represented clearly the sound of
the transmitting spark. HHere at last was
actnally demonstrated my carnest belief in
the existence of this new detector principle.
My next step was to enrich the gas flamne
by putting a lump of potassium or sodium
salt in the flame directly below the two
platinum electrodes. This increased ioniza-
tion caused increased flow of battery cur-
rent, and a corresponding increase in sei-
sitiveness of the new detector. 1 did con-
siderable work then with various types of
Bunsen burner arrangements for perma-
nently enriching the gas flaine, etc., and set
up a laboratory type of flame detector which
was actually used in 1903 for rcceiving sig-
nals from ships down the Harbor of New
York.

The inconvenience of supplying a source
of rras for the new detector was, of course,
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olrvious, and 1 sought for other means of
obtaining the necessary hcated gas and
The electric arc first

heated electrodes.
Por. N 84387 1907

Hete We Find the “Third Electrode” Placed
Inside the Bulb, Where It Logically Be-
longed, as Dr. de Forest Polnts Out. Fig. 4
Shows the First Use of the “Stopping”
Condenser,

snggested itself. I anticipated that while
this arc would be a detector, it would be
exceedingly irregular and noisy in the tele-
phone receiver. This was found to be the
fact. The battery fed the arc thru the
primary of the transformer, in the sccond-
ary of which was connected the telephone
receiver, and, altho at timmes the looked for
response to electric waves was thus ob-
tained, the noise in the telephone receiver
from the arc was so deafening that the idea
was abandoned.

The next plan which suggested itself to
ine was to use incandescent hilaments in an
enclosed chamber. This arrangement as
well as the gas detector, was illustrated in
my patent No. 979,275, which hears the first
date of November 4, 1904. This patent ap-

(Continued on page 817)
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The Flest *Three Electrode’ Audion Had a
Plece of Tinfoll Wrapt Around the Qutslde
of the Bulb—a Principle Frequently “Redlis-
covered,” as Was the de Forest Electro-
magnetic or Coil Electrode, Fig. 4.
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Gigantic 1,400 K. W. Radio Station
at Lyons, France

NE of the most powerful wireless

stations yet designed is that now

nearing completion at Lyons,

France, and we are indebted for

the following description of this
remarkable and extremely high power radio
station, representing the very latest ad-
vances in radio eugincering, to Dr. Lee de
Forest, the well-known American radio
engineer and scientist who has recently re-
turned from a trip thrn Europe. Dr. de
Forest stated

huge antemma pointing toward the south.

The acrial conductors at the station end
are fan-tailed together as shown and a large
twisted cable forming the lead-in, leads
down thru a cupola on top of the building,
mnderneath wlich there is a large and very
elaborate circular antenna switch fromn
which lead separate conuecting aérial wires
to the various transmitting apparatus, sev-
eral distinct types of which are installed in
this station.

of the main building there are i1stalled two
150-K AV, spark sets. Thesc are somewhat
similar in design to the well-known Fessen-
den spark transmitter at Arlington near
Washington, D. €, and those who are fa-
miliar with that station and the hnge <ou-
denser and tuning transformer dimensions
and cquipment there used, will have somwe
idea of what this apparatus looks like. The
high tension leads from the step-up trauns-
formers, pass thrn large plate-glass parti-

tions to the

that apparently condenser and
no expense was | 4. THE New [400 KW, Rapio Station &1 LyoNs FRANCE oscillation
blfmgd spared 13 IO AR transformer
the design an N- i — ‘ . s room. The con-
construction of \ A - f,{/ﬁlig%ﬁ:;ggfgo m“’ﬂ_@—: densers are
this now fa- \ R"N’Ci‘,/ P ’ : ) “ placcd in b‘anks
mous Lyons L s g hod ”D__ |- and provided
station, and A . S | .~ enac uso ¥ ¥ with necessary
that the engi- - 1\/_ N olfernator 20,000~ O switches, bus-
- - ~ s,
S e o0 ~yles - k. bars e, o
p | Y thi g Os¢. Jrerrs? —, .{»;p/m' Py set 'mu//tp(mg system 150 #W - = connecti n_ 4
e‘f:fr‘ybz“';g - AN - : A1 them up in
carte blanche, = il Centrol gérdl Sw. [ — series, parallel
for there seems | —— L : 2
to be no limit 1~| N s | G ) el
to the appar- CaSiTas : e p7 e | gara Bl &5 TEY
atus installed, Cond Bomks TGS ————— 1 2¢ necessary.
and In con- ( - — I 1 The oscillation
: 3l - T R transformers
templation for H N \\\\ = r T
installment at 1] ¢ 8] | F ; : ] \ [ are very inter-
this powerful || , : " . RN, csting as they
station. e a_l : lead-in thru cypole § i | are liuge af-
A glance at _— ,"’j’s"_"_’ﬁ"’ : : — enbuiding fairs, each
the map shows ogeld S i ! L A spiral being
; cagper ribbars’ 3
that Lyons lies ;,a%{/,’ﬂ ﬁ;;,}[ Two 250 KiY biwell are Ger's O | Zonweonlenne|| composed of
southeast of Asilalors Antenne currents 320 amp. i many turns of
Paris, and : i heavy copper
X N =s Sding ruck 300 AN 5o ¥ DC Gen. ! i i-
about half way W= torrgng onc N ohesed C Aoder strip, the di
between Paris __:\ ose tronst oy Aot mensions of the
1 - INW Belherod ser 3 H q
and Marseilles. e ‘“ﬂpfﬂ,,ami y, strip being 8
This station has |erer or osc A _ = oy inches wide by
been, and is at || ‘ronsr g L Ll —— 200" 403 —--—aao:| Boinch thick.
the present copes] gl ] | ' I The convolu-
time, handling gpes) m s Lwert OrC s€F {203 /1 ol tions of the
all of the offi- o Hoomm T l|usky aew o con “I helix in cach
ial Govern Couplag tantl honckes I 3 ' ; Bl case are well
cia S | i !
en radio supported and
?:aﬂ‘ié t th A Plan View of the Powerful New Radio Station Located at Lyons, Frante. There Are Six Different in,;IZallcd on
g 0 € and Distinct Forms of Transmitters Installed in Duplicate as Shown. The “Receiving Rooms' Are .
United States, in a Wing of the Building, Not Shown Here, Running Eastward from the Point Where the 150 K. w, large porcelain
communicating Spark Sets Are Situated. This Wing Includes a Laboratory, Tape Punching Room, Quarters for the insulators, and

principally with

the powerful

new naval radio station at Annapolis near
Washington, D. C. The Lyons station is in
daily communication, and has been in con-
nection with various parts of the Continent,
as well as Africa, different countries of
Asia, and many other far-flung places m all
parts of the globe.

At first this may sound somewhat exag-
gerated, but when the great capacity of this
radio station and the extremely efficient ap-
paratus nsed is considered, it will seen all
the more reasouable and possible. To begin
with, the Lyons station has a very large
aerial, comprising twenty strands of phos-
phor-bronze cable stretching away over a
distance of 2,400 feet and supported on eight
stee] masts, each of which rises to a height
of 650 feet. The masts are placed about
800 fect apart. It is interesting to note in
this connection, as Dr. de Forest pointed
out. that the engineers responsible for the
design of this station have found that con-
trary to the generally accepted idea con-
cerning the dircctive effect of inverted L
acrials of this type, that where great dis-
tances and long waves are concerned, the
comparative efficiency of transmission in
any certain direction about the antenna dovs
not differ appreciably. The general direc
tion of the present antenua is north and
south, as the arrow shown in the plan view
of the station indicatcs, the frec end of the

Personnel and Administration Office.

The lay-out of the station buildings has
leen well planned, and the larger bmild-
ing, containing all of the long distance
radio transmitting equipment, is in the form
of a cross. West of the large building there
are two small structures, a small one con-
taining a 3-K.W. high-frequency generator
of the Bethenod (French) type, having a
speed of 6,000 r.p.m. operating at an antenna
frequency of 80,000 cycles: The building
next to this houses a 150-K.\W. arc gen-
erator of the Elwell type, and this trans-
mitting set has an antenna lead running to
the central aérial switch in the main sta-
tion building. This particutar sct is of
great intcrest to Americans, as it is the one
which has been used in transmitting all of
the official Government messages to the
United States. It has been operated right
along with a United States naval radio
crew, and has been very busy night and
day. The powerful! arc-oscillation gener-
ator has been in use continuously, and has
often been run (wenty-four hours at a
stretch, only shutting down the arc period-
ically for renewing the electrodes.

The following description of the main
station transmitting cquipment, which is be-
ing installed in duplicate, is giveu in the
order of its installation, the first apparatus
described being the older.

In the long northerly wing of the station

www.americanradiohistorv.com

one of the coils

on each trans-
former unit is made movable for adjnsting
the coupling, or distance between primary
and secondary, in the imamer here illus-
trated. As will be seen, the movable pri-
mary coil is placed on a small truck mounted
on four wheels, which rest on a pair of in-
sulated tracks. The coupling is changed
whenever desired, by simply pulling on one
or the other of two ropes attached to the
carriage in the manner indicated. When a
change in inductance is to be made in one
of these oscillation transformer windings,
it 1s accomplished by changing the position
of one of the lead cables connected to the
spirals, the end of the cable being fitted with
massive clamps, which mmay be fastencd at
any point desired on the spiral.

The eastern wingz of the main station will
shortly contain two radio frequency al-
ternators, as the plan view shows, one of
these being of the General Electric-Alex-
anderson design, rated at 150 K.\V., and the
other set being of the Bethienod (French)}
design, rated at 150 K.\V. also. These sets
are tuned and adjustcd to operate at an
antenna {requency of 20,000 cycles. By
means of thc cleverly arranged anterna
switch-gear, either of these sets can be con-
nected up to the antenna. Also, when nec-
essary, two such sets may be connected in
parallel to the antenna for extra long range

(Countinued on page 817)


www.americanradiohistory.com

ELECTRICAL EXPERIMENTER

March,

1919

Experiments With Ultra

1.THO the majority of experimenters

are interested in {he subject of
X-Rays, linle attention has been

given to the study of the wdtra-

ziolet ravs. These rays have heen
extensively studied by Finsen and other in-
vestiators and were found 1o have a wave
length of ahout .0002 mm. This is far too

By J. C. MORRIS, Jr.

AMake two disks of metal about 5 inchies
in diameter. Place one of these on top of
an eclectroscope. Suspend the other about
Y inch ahove the electroscope. Now charge
the clectroscope with either positive or
negative electricity. Focus the ultra-violet
rays between the plates. The electroscope
will soon be discharged, due to the ionizing
(rendering con-
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ductive) elfects
of thesc rays.
LExperiment
No. 3: — Start a
small induction
coil and separate
the secondary
terminals just
beyond the
spartking dis-
tance. Focus the
*ujtra-violet rays
on the spark gap.
The spark will
now jump the
gap, due to the

Some of the Most
Conductted with Ultra-violet Light.

Herewlth.
of the Future.

shorl @ wave to be scen by the human cye,
but their produetion is usualty accompanied
by manifestations of visihle hght,

All of the apparatus required 1o produce
these rays is extreimnely simple and is to he
found in ncarly every experimenter’s work-
shop, Iig. 1 shows how the apparatus i
conmected: C, is an induction coil giving a
spark 1 inch or more in iength; L, is a
Leyden jar or other form of high voltage
condenser; H, is a coil consisting of 10 or
more tnrns of heavy wire (a good wireless
hetix will do very well) aud G, is the gen-
crator of the sltra-tiolet rays. It consists
of a spark gap whose terininals are com-
posed of iron or steel nails. A convenient
form of cencrator may he made out of a
short lemth of card-board tuhing, thru
which the nails are driven. A gap of §
mcl must be left herween the nails. A
smalt opening must be cut in the tube for
the rays 1o pass thru. A (uartz (not glass)
window may be placed in the opening, if
desired. Sce photograph. A small spark
zap may he placed at X, it desired,

The following are scome simple experi-
ments with the ultra-ciolet rays.

Expeciment No. 1:—Secure if possible a
piece of willemite (which is a natnral
silicat of zinc). When the willemite is ex-
posed to the ultra-violet rays it will
fluaresce with a pale greenish color. This
is a test for these rays.

Several other substances besides wille-
-nite will fluoresce when cxposed to these
rays. among these are sodium silicat,
fluorescin, acsculin, sulfate of quinin, also
platino—barium-cvanid screens, such as are
used for X-Ray purposes.

Experiment No. 2:—Oune of 1the most
pecubiar propertics of the ultra-violet rays
i~ their ability to lomze air; that is, to make
air a partial conductor of electricity. The
fullowinz  three experinents demonstrate
this property of thesc rayvs.

Interesting Experiments In All
The Simple Apparatus Requlred
for Producing These Rays In Quantity Is lliustrated and Described
Ultra-violet Rays Will Solve Some of the Great Problems

wnizing cffects
of these rays,

Exvperiment
No. 4:—Take
two small metal
sheets and scparate them a short dis-
tance apart, Connect these plates in series
with a powerfnl high voltage battery and a
very sensitive galvanometer or telephone re-
ceiver. No current now flows, duc to the
resistance of the air gap. Focus the rays
between the plates and a minute current
will now flow, due to the ionizing effects of
these rays.

Experiment No . g:—Start the generator
of the ultra-violet ravs. Place a picce of
glass in frout of the opening and examine a
picce of willemite. It does not fluoresce.
Substitute a picce of quartz or of ice in the
place of the glass. The piece of willemite
will now fluoresce. This cxperiment shows
that glass is opaque to these rays, while
quartz and ice are transparent to them.

Fxperiment No. 6:—There are certain
substauces which are able to transform the
short ultra-violet rays into visible rays of
light, A Geissler tube is a generator of
these rays and may bhe used to show the
fluorescence of certain substances. Make a
fairly dilute solution of sulfate of quinin.
and add a few drops of sulfurie acid. I'ar-
tially immerse a Geissler tube into the so-
lution and connect with an induction coil
or preferably to the positive pole of a
static machine. \While the tube is heing
operated 1he solution wiil appear to ve lignt
blue in color.

Other substances

Sclence Can Be

besides  quinin  will
fluoresce.  Some of these arc aesculin
(from horse chestnut bark), fluorescin,
and hydroquinon, such as used in photog-
raphy.

These are only a few of the many in-
teresting experiments which can Le per-
formed with these rays. The photograph is
a picture of the anthor's apparatus for gen-
crating these rays. The study of the ultra-
violet rays is exceedingly interesting and
will amply repay the time spent in making
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-Violet Light

the apparatus. It represents an nncommaon
tield for experiment and one that holds
much promisc for the future of science.

WORKSHOP ACCIDENTS.

It is well to know what steps should he
taken in the case of the minor accidents
that may happen to handicraftsmen and
experimenters in the prosccution-of their
hobhies. These are mostly in the nature of
cuts, scalds, and bruises. It is a good plan
to keep a tump of alum handy to stop the
bleeding in the case of small cuts. Taoilet
ahun, sold by druggists, is the best, and i~
frequently used by those who shave them-
selves,

A simple clean-cut wouund should be
cleansed in cold water under the tap, which
generally stops the bleeding at the same
time, after which the sides should be
brought together carefully and supported
by strips of sticking plaster held in position
by a bandage.

Wounds inflicted by rusty nails and other
pieces of metal often lead to serious inflam-
mmation or blood-poisoning. These ill ef-
fects may he prevented by the following
very simple remedy. Place a little brown
sugar on a fire shovel amd heat until it
smokes, holding the wound in fumes for
several minutes. A few scraps of clean
woolen rag will answer the same nurpose,
but sugar 1s best. Peroxid of hydrogen and
todin tincture are reliable solutions for
treating wounds which involve abrasions.

Some boracic ointment shonld always be
kept available in case of burns and scalds
resulting in a raw surface, or a strong so-
lution of washing seda may be nsed. Se
vere burns, and in particular those caused
by splashes of molten metal, are best
treated with raw linseed oil poured over the
burn and covered with a pad of lint.

i

Folp

(1]

Hook-up of Spark Coll, Condenser, Induc-
tance and Spark Gap for Producing Powerful
Ultra-viotet Rays.—Fla. 1

Sinall splinters of steel or wood are often
rn into the flesh and cannot be removed
with the fingers alone. In the absence of a
pair of fine pointed tweczers an ordinary
sewing needle may be employed. Heat the
end of the necdle, or dip it in peroxid of
hydrogen, iodin, or carbolic acid and water,
to kill any germs on it before touching open
cut. Slip the eye of the needle over the
protruding end of the splinter, give it a
twist to make it grip, and then raise the
necdle when the splinter will come out as

well in most cases. |
Contributed by H. J. GRAY.
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Wood Finishing for the Amateur

HEN the experimenter is con-
structing a picee of apparatus,
whether it be an mstruinent cabs-
net or one of Tom Reed’s famous
clocks, he iz confronted with the
proflem of ﬁmshmg the woodwork on it,
if suwth there be, \We often find that this
last process is neglected to a degree where
it 15 a detriment to the appearance of thc

By ARNO A. KLUGE

water stains are commonly used for such.

Water stains are very penetrating, and if
properly made will bring out the grain of
the wood very heautifully. instead of cloud-
ing it as most oil stains do. Their ehief
fault lies in the fact that they raise the
grain, involving additional sandpapering to
obtain a level surface, but this 1~ offset by
the additional beauty of the finished

instrument, and as “looks is everything” t product.
the nainitiated, we should give the
imatter a little more time and study.
There are a number of general
prociazes used in finishing a piece of
wood, namely @ Sandpapering. Stain-
mp. Filling, Shcllackmg, \arnishing.
Huliving, and Polishing, in the order SAND PAPERED
i whicl they occur. Each of these SURFACE 0F w0oD 1
will L treated separately, also any STAIN -
syuhdivisions which may coine under FILLER | |
thems; but we should bear in mind SHELLACKING
hat it is not always necessary to use -
- VARNISH

all of them, and so the finisher should
knoow the exact processes he is going
1 tise before starting any piece of
wark, Also, all of the material re-
quired should be at hand, so that the
work may proceed expeditiously and
without waste of time.

The first operation, that of sand-
papering is to give the wood an abso-
lutely smooth suriace and prepare it
for the filling. It is assumed, of
course, that the wood has already
heen planed reasonably smooth. so
that No. O sandpaper is about right
for the job. A sandpaper block about
four inches square and one inch thick
ahould Te prepared, taking care that
one of the four-inch surfaces is per-
fectly flat, with no high corners. The
prece of samdpaper 15 placed under-
m:at!t the h[nd: the surplus sides

THE SUCCESSIVE
trmed E" and the sandpapering done  STAGES OF FiNISH-
ACROSYE the grain.  Neter sand- NG A WOODEN CABINET

paper with the grain, as this produces
hiny grooves on the surface, especially
with soft woods,

should be

me other precawtion
nofed,  Fle carefol when sandpapering
clage bto the edges, they will be
rouftded off i you hear down too
hard. If desiced, a picce of scrap
wonad whise surfaece is Aash with the
work ey be Faidl up against the
eilge, 50 that the sapdpaper will pass over
10 this piece when it reaches the edge of
the work. After these operations are com-
pleted, dusting off is in order, and it should
e dane thoroly, to remove every particle
of dirt from the surface.

We are next ready for staining the wood,
il we desire to change its color in any way.
Femember, however, that staining is only
rezorted to when we do not wish to finish
it in its natural state, but have decided
either to emphasize its own eolor, or give it
another in imitation of some other wood.
Most hard woods are more beautiful in
their own color than they are in a false
dress.

There are two kinds of stains in common
use, and both have their faunlts and good
points. These are: Oil stains, in which
the pigments are reduced to a workable
cousistency by "the use of turpeutine,
naphtha, etc.; and water stains, which, as
indicated by the name, use water in prep-
aration, and hence must use water-soluble
pigments. The main advantage of the oil
stains is that they do not raise the grain
of the wood, and du not show the laps of
the brush strokes upon soft, open grained
woods such as white pine, poplar. ete.
Upon hard woods, hawever, they do not
penetrate deep enough to be desirahle, and

POLISH |

Be Carrled Out
Must Be Thoroly Sandp

This lllustration Shows Clearly the Successive Stages to
in Polishing a Wooden Cabinet.

Hlgh Polish ill Be Hard to Attain.

In addition to the two classes of stains
just wmentioned there are the aniline stains
which have practiecally supplanted all the
others. When buyiug colors for the aniline
stains, it is necessary to name the color, as
aniline black, aniline red, or whatever it
may be. Some good formulas for each
class of stains are wiven herewith, these
having been conpiled by a cabinet maker of
many years' experience. and their accuracy
can be vouched for. Ready-made stains
can be bought almost as cheaply. however,
and if time is an asset, these are advisable.

Mahogany. Boil logwood c¢hips 1 a closed
vessel with twice their hulk of water for several
hours: sirain. and add a small quantity of chlorid
nf 1in to give i1 rediess. Twa coals are necessary

Walnut  Permanganat of Potash...... 1 ounce
ounce
quart

Dissolve, strain, and appls several coats.
Cherry. Rednee the mahogany stain for cherry.
Oak.  Asphallum Gum. .. ....... ... .. '3 pound
Turpentinie ., .............000.. 1 pint
Ehony. dissolve exiract of logwood in wood
aleohol to 1he sirength desired, <train, and apply.
Develop the color by going over the work wit E
solution of munat of iron. made by mixing equal
parts of it and alcohol.
Yecllow. Turmeric Powder
Aleohol
Allow this to stand several days,
Strain for use. applying several coats.
Aniline Mahogany. ﬁlsmarl\ brown.,...l ounce

¥ ({37 sooseancoano 3 quarls
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ered or Eise the Much Desired

shaking it often

- . . [ 4
above farmula it tyvpical of all

Jhe
stains.

Antique Oak.  Ihssolve aspballum in naphtha,
making a2 wvery thin  mixtueg: the pller used
should he the :lnllqnc biler.

The third step is fitling the wood, if stain-
ing has heen necesiry, and by this we en-
deavor to level up the surface, and get a
mirror-like smoothness. 1t is best ta pur-
chase fillers ready-inade, as it is difficult to
get the proper consistency. They consist of

very fine silex stone, i1 a mixture of
half linseed o1l and half turpentine,
with the proper coloring matter
added. After the filler has been ap-
plied, and its ¢olor begins to change
to a dull flat appearance, it is time to
rub it off, using a piece of flax or
hemnp tow for the purpuse, and rub-
bing until the surface is quite smooth.
the work should not be allowed to
dry thoroly.

After- nlling, shellacking is re-
sorted to with hardwoods, in order
to close up the pores completely. and
prevent the sinking in of the vanush.
which would otherwise leave tiny
pinholes on the varnished surface.

« Pure grain alcoho! shellac. either the
orange or the white, should be nsed,
mixed in the following proportions:

Shellac ... . viiiieenninnnennn 4 pound

anilme

After allowing the shellac to dry for
six or cight hours, sandpaper with
No. 00 sandpaper. being ecareful of
the corners, and also to use hut little
pressure, so as not to cut thru the
coat of shellac. \With new sand-
paper it is best to rub two pieces to-
gether several times to remove the
danger of scratching.

\When applying varnishes a brush
suited to the size of the work should
he used, and the operation should he
performed it a room teniperatnre of
at Jeast 70°, to insure free Howing.
Altho it 1s impossible to tell just how
to varuish successfully, practise being
the only way to learn. a few simple
rules may be given. Apply the var-
nish with the flat of the brush, along
It the grain; then rub it out crossways
to get an even application; finally
finish it off with the grain. Care
should be taken not to skimp on varnish,
and yet at the samec time not to put too
much on. This is another matter where
practise is the only real teacher,

After one coat of varnish has been ap-
plied and is thoroly dry, ‘the surface is
rubbed sinooth, using ground pumice stone
and a pad of ruhlnng felt. The finer grades
of pumice stone, as F and FF, are the best,
as there is less danger of scratching thru
the varnish. One should alwavs rub with
the grain and not bear down too hard at the
heginning or end of the strokes. Some lin-
~eced o1] should he at hand as rubbing oil,
the felt being dipt into the oil and then into
the pumice stone, a quantity of the latter
thus adhering to the felt. Cleaning off
should be done at once, using soft cottou
waste for this purpose. Woods having
coarse fibers should not be rublhed until
two or more coats of varnish have been
applied, waiting each time until the previ-
ons coat is dry. This is necessary or the
fibers will come up above the surface, thru
the varnish.

Having rubbed the surface perfectly
smooti we may now gwc it 2 hich polish,
or we may leave it with a “dead™ finish. 1f
polishing is elected we may proceed in

(Continucd on puage Sl
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ILICON is the central element in the
mineral world. like carbon is in the
animal and vegetable kingdom. Un-
like earbon, silicon never occurs m
the free state. Next to oxyzen, it is
the most abundant element. Oxygen is es-
timated to make up nearly hali of the solid
crust of the earth. and silicon to constitute
about a third more. lis occurrence is chiefly

Gircvler Glass Furnoce

eE

Fig, 160, A Clrcular Glass Furnace: A—Fire

Clay Pots. B—Openings for Introducing
Blowpipe. C—Chimney. D=—Sourc¢e 0f Heal.
E—Roof, from Which Heat Is Reflected

Downward,

in combination with oxygen in quartz and
silicon dioxid (Si0O:). This non-metallic
oxid is often further united with some
metallic oxid, such as aluminum oxid
(ALQO.) to form a silicate. It is, further,
the chiei constituent of nearly all rocks,
and consequently, also of the soils which
have resulted from the decomposition of
rocks. It is also found in ashes of many
plants., having assisted to make up their
mineral structure. Despite the fact that
this clement is so widely distributed. the
eleinent itself has been, until recenily, sep-
arated from its compounds only with such
great difhculty that it was only a curiosity.
By the present mcthods of reduction it 1s
no lonuer difficult.

History.

Amorphous silicon was first separated
and isolated in 1810 by Berzelius in an im-
pure form. Later, in 1823, he obtained the
pure clement, by fusing togcther iron, car-
bon, and sitica {Silicon Dioxid $10:). De-
ville prepared the crystalline variety in
1834, I*hipson in 1804 first reduced it by

magnesium.

Occurrence.

As previously stated, the element does not
occur in the free state. Its affimity for
X)yEen 1§ so great at a high temperature
that in carly ages, when the earth was a
molten mass, the silicon all combined with
oxygen to form silicon dioxid (Silica
Si0.), this later uniting with metallic

oxtdes to 1orm silicatces.

Preparation.

Silicon is best prepared by
mixing ¢ parts of powdered and well-
dricd white sand (5if€)) and magnesium.
This mixture I ]udCt:(A in a test tube and
heated with a Bunsen flame. The reaction
«oon begins with a glowing which rapdly
¢tends thruout the cntire mixture.

\morphou

Si0; 4+ 2Mg = Si+ 2MgO

ELECTRICAL EXPERIMENTER

By ALBERT W. WILSDON
Thirty-Fourth Lesson

SILICON

The cooled, hardened product is pow-
dered and then washed with dilute Hydro-
chloric Acid to remove the magnesium
oxid. The product thus obtained is an
amorphous, brown powder, which, when
heated in air ignites and burns with the
formation of the dioxid $iO..

Silicon is insoluble in water and acids,
except hydrofluoric, which dissolves it
readily.

The crystalline variety is prepared by
fusing sodium silico-fluorid with aluminum,
or zinc and sodium:

Na: SiFe + 4 Na =4 NaF + Si

The liberated silicon dissolves in the
{fused metal and on cooling crystallizes.
The crystals are separated from the mass
by treating successively with hydrochlaric,
boiling mnitric, and hydrofluoric acids.
Crystallized siticon is also prepared in an
electric resistance furnace fromn pure silica
sand and finely pulverized foundry coke.

8$i0:.+2C=S8i+2CO

Properties,

The silicon of the silico-fluoric process is
in the form of dark, octahedral crystals,
possessing a degrec of hardness, sutficient
10 scratch glass. They withstand white
heat without igniting and resist the action
of a)l acids except a mixture of liydro-
fluoric and nitric, which, when hot, dis-
solves them slowly.

The silicon product of the electric fur-
nace is in the form of crystatline masses
of a dark silver lustre, It is quite hrittle
and mclts at 1420°C.

righly
refrraocrive

No? highly refreciive
70 light

EL

lllustrating Varlous Cptical

Properties of Glass.
Glass.

\What a common substance! Among the
many neccssities of daily lifc, few manu-
factured articles arc more important than
glass. The importance of this substance
will he brought home forcibly when we
only mention that without it the sciences
of Chemistry and Physics and all branches
utilizing the micrascope and telescope (see
Fig. 161) would probably never havc hcen
advanced to their present elevation. Bac-
teriology and its atlied studies would have
Lbeen unexplored, and as a result the lives
of many who have been cured by micro-
scopic ¢xaminations and subsequent proper
treatincnt would have been sacrificed. Aside
from the fact that it is an everyday neces-
sitv, being employed among other cqually
important uses, as a container for the mitk
which is dclivered in the morning, the
glasses used for drinking purposes; in rural
districts as chimneys for lamps: and in
large cities and dwecllings for clectric lamp
and gas bghting. It would tax the reader

Fig. 161.
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too much to even for a moment try to
imagine what kind of an existence we
would have without our glass windows. It
would mean that we would have no use for
clocks, as our time would be controlled
solely Dy the sun and wmoon. Imagine if
you can such a supersiructure as the Wool-
worth Building, as well as many others,
practically a city in itself without windows.
Tt is true that there may have becn substi-
tutes, but it is hard to conceive of anything
which would compare with glass.

What is this substance which we could
hardly do without? (enerally spcaking, it
is an amorphous mixture of the silicates of
calcinm or lead with those of an alkali
(Potassium or Sodium), obtained by fusing
sand (Silicon Dioxid), lime or lead oxid
with soditm or potassium carbonat. The
cheaper grade of glass contains instcad of
the alkali carbonats a mixturc of either one
of thc sulfates and coal dust. Thus the
sulfates are reduced to sulfids, which forn
silicates with the sand. Upon the composi-
tion depends the degree of fusibility, hard-
ness and refractive powers of the glass.
Thus we must distinguish between the va-
ried kinds.

Lime (Plate) Glass: This grade is much
cheaper, harder and less fusible than “lead™
glass. It is either a soda or potash-lime
glass. The soda-iinte glass, which is readily
fusibie, is the commoner sort, such as is
used where cheapness is desirable, such as
is used for window glass, plate glass, bot-
tles, etc. The potasi-glass, also known as
Bohemian and Crown glass, is a silicate of
lime and potassium. This kind fuses only
at a high temperature, and is harder, and
withstands the action of water and acids
better than soda-glass. For this reason it
is used extensively for the manufacture of
chemical glassware, which must withstand
fairly high temperatures without fusing.
Potash glass is used for Leyden jars.

Lead (Flint or Crystal) Glass: Litharge
(PbQ) or red lead replaces the calcium
oxid of lime glass. This kind is used for
cut-ware, optical glass, such as lenses and
prisms, being heavy, possessing great luster
and brilliancy.

Replacciment of a portion of the lead
oxid by thallinm oxid or boron tri-oxid,
causes the refractive property of the glass
to be increased considerably. The horon
glass is called “strass” and finds usc in the
manufacture of imitation gems.

The varied colors of glass are obtained by
the addition of various metallic oxids or
salts. DBluc glass is ipade with cobaltic
oxid or cupric oxid; Fielet glass, by nsing
manganese dioxid; Red by metallic copper

(Continued on page 331)

Fols made of refraclory fire cloy
for 177047g §/055

er

Fig. 159. The Ingredlents Used In Mak-
ing Glass Are Placed In Refractory Fire
Clay Pots Such as This, and Then
Melted at a Great Heat In a Furnace.
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Thls department will award the following monthly prizes: First Prize, $3.00; Second Prize, $2.00; T;lrd Prize, $1.00.

The
and for

Malke sketches on separate sheets.

urposet aof trhgs depart;_lﬁenldis _tgc_)l %ﬁlrﬂi\uale gxxzaréanentgs gsv?rds ?ctchomglishir: x Y
¢ most useful, practical and origin ea_subm to the itors o is department, 2 monthly series of pri i

For the best ldea submitted a prize of $3.00 1s awarded; for the second best idea a $2.00 prize. and for the third Lo et L
article need not be very elaborate, and rough sketches are sufficient.

We will make the mechantcal drawings.

€ new things with old apparatus or old material,

best prize of $1.00. The
Use only one side of sheet.

SECOND PRIZE, $2.00

SIMPLE RECTIFIER MADE FROM
POLARIZED RINGER.

The naterials required are: a low-re-
sistance polarized telephone bell, two pair
of binding posts, preferably rubber-covered.
about 3" of 14” x 1/16” brass or copper
strip, and a plain wooden base, 4" x 3.
and two silver dimes.

Remove the pgongs from the bell and
mount it on the base by ineans of two
oblong blocks of wood, to the ends of
which are screwed the attachment lugs on
the bell; the blocks i turn being screwed
to the base. Bend up 1” of each brass
strip. To the upper portion solder half
of a dime, previonsly filed to a smooth sur-
face. Solder the other two halves of the

imes onto opposite sides of the hammer;
sec sketch for arrangement of parts. These
two strips must be held down to the base
by a pair of small screws. The two pairs
of binding posts should be placed at op-
positc ends of the base. onnect as in
wiring diagram.

. Ground en frome

e Siver dimes
3 3
£
—0 wovac Q——
ee |

Simple Rectlfier Constructed From Polarized
Ringer.

This rectifier will only handle currents
from 1 to 9 amperes without dangerously
overheating and operates best on 25 cycle
frequency. Connect the terminals leading
from the coils directly to the 110 volt A. C.
current; direct current at about 50 volts
D. C. will be obtained at the other termi-
nals, due to auto-transformer action and
drop due to resistance of contacts. Lubri-
cate the armature pivots.

Contributed by GEORGE LUNGE.

FIRST PRIZE, $3.00

HOW TO MAKE A TABLE LAMP
FROM SHEET METAL.

Cut four pieces of sheet iron, brass or
copper. as per Fig. 1, solder togcther and
then cut one piece as in Fig. 3, and fasten
to this. Then cut one piece like figure
2, and bend as on dotted lines, making a
stand three inches square and twelve inches
high. Put this thru the opening in the
complcted base until it strikes bottomn, then
solder securely; cut a lhole for the cord
about one inch from the top of the base.

Next cnt one piece (Fig. 6) for socket and
solder socket base securely to this. then
wire up, putting wire thru base and solder-
ing top on. For the shade holder cut four
pieces of 14" iron or brass wire and solder

as in Fig. 4. For the shade cut four
|
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R
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» St L ; f‘@.;
= m
The Finished Table Lamp.
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It is a Simple Job to Cut Out the Parts far
Making the Table Lamp Here Shawn. Cop-
per or Brass Gives a Fine Finish.

peces (Fig. 53) and solder; then fasten
to holder. You can glue a picce of felt
on the bottom of lamp. A ten-cent can
of Alission Green enamel will make an
attractive color for the lamp, if it is 1o
be used in the den.
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The shade may be made quite artistic
at small expense by cutting out the side of
the shade in some such pattern as shown.
These arc backed up by pieces of grouud
glass cut after the pattern of Fig. 5. or
figured glass may be purchased rcasonably
at any hxture shop. 1f made of brass
the lamp nay be polished and lacguered or
given an oxidized copper finish. Such a
lamp will prove very useful in the camp

and bungalow,
Contributed by M. F. HOLMES.

THIRD PRIZE, $1.00

HOW TO MAKE A COMRBINATION
VOLT AND AMMETER.

A combination meter can be made from
a burned out or otherwise damaged wind-
ing of a volt or ammeter of the permanent-
magnet pocket 1ype.

Remnove the o?g) winding and rewind with
No. 26 silk covered or enatneled magnet
wire, fastening the negative end to the
shell or negative terminal, and the other
end 10 the positive terminal. This is the

Le

Details are Here Given for Building a Com-
bination Vait-Ammeter From a Pocket Style
Voit Meter or Battery Gage.

weak current reading, such as for old cells,
coils, etc.

The volt reading is obtained Ly connect-
ing a resistance (R) of varied size at J,
and terminal V, which is tested by a dry
cell reading approximately 1Y5 volts.

The amperes are now read by connect-
ing a piece of No. 22 or 24 copper wire
(A W.) in shunt with the coil at J and
a suitable switch, SW, to the case. The
proper length may be found by testing with
a cell of koown ampcrage.

Contributed by L. W. CAMERON,

BB LT ROT LRI 12

AUTHORS!1!!

All matter intended for publica-
tion-——not only by us, but by any
olher magazine or newspaper as
well—should be written on one
side of the paper only and in ink.
If it isn’t, somebody else must copy
part of it off on another sheet be-
fore it is given to the printer.

Imn Nty
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HOME-MADE PERISCOPE FOR
READING TEMPERATURES
AND OIL GAUGES.

The submarine commander has found the
periscope invaluable {or readily locating en-
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A Peacetime Periscope to Make Reading of
Scales Easy in Inaccessible Places,

emy  vessels and obtaining his bearings
under war-timne conditions, and any clec-
trician or enginc room attendant, who has
once used one of these home-made peris-
copes for reading meters, oil gauges or ther-
mometers in inaccessible places, will never
be without one. To make one of these per-
iscopes, procure a picce of round or square
metal tubing about two inches across. The
tube may be of any length desired. Two
small mirrors of suitable size are pro-
cured at a ten-cent store, and these are
placed at an angle of 43 degrees, one at the
bottom of the tube and the ather at the
1op of the tube, in the mamer shown. The
image of the scale is reflected in the top
mirror, thence down the tube onto the face
of the lower mirror, and then out thru the
opening in the tube to the cye. In some
cascs. these meter-reading periscopes are
fitted with flashlight bulb at the top and a
push button and battery on the base of the
tube suitably secured in place, in order that
the gauge may be illuminated.

MAKING FLEXIBLE.-CORD
COVERS.

Cut a strip of cloth, any kind and any
length, half an inch wide, fold it length-
wise as in Fig. 1, with the wrong side out
if there is a wrong side, and sew a line of
machine sdtch down the side as shown.
Dont try to sew too necar the edce.

Next, run a piece of stont twine thrn
with a tape needle. as shawn in Fig. 2
When thru, gather the upper edge of your
cloth tube torcther, as in Fig. 3, and sew
it to the picce of twine. Don't try to tie
your twine, as that makes rather too large
a knot to start thru easily.

Now hold the other end of the twipe in
onc hand (or if vour tube is very long. tie
it to a door-knob) and with the other hand
work the puckered end down inside, with

ELECTRICAL EXPERIMENTER
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EDITED BY S. CERNSBACK

a_motion like pulling on a glove-finger,
(Fig. 4). Once started. there is not the
slightest difficulty.

Fig. 5 shows the end of the operation.
with the completed tube coming thru, right
side out. with the seam concealed, and with
the extra flap serving to stuff the tube and
make 1t plomp and round. The conductor.
composed of 2 dozen braided wires from
your old Ford secondary, is run thru with
the tape needle, and there you are. Cost
per vard, exactly $0.00.

I have a particular affection for this in-
vention because | had a dollar on it once
—about the only dollar I ever did wring
from Science. The stenographer was aim-
ing to replace a broken belt-loop on her vel-
vet coat, and was stumped to know how the
tailor had got the seam inside. Recogniz-
ing my old process, 1 was explaining it 1o
her when the boss came in and bet me a
dollar I couldn’t do it. The girl made the
tube, 1 ran the string, manipulated a second,
and “Psst!” thru it went, like a rat two
jumps ahead of the feline. The boss
handed over his dollar, while the stenog-
rapher said something which in polite

N

.
HRHITTINNN

Pst! An Alcove Secret! Our Friend Reed
Tells Us How the 'l;gllors Got the Seam
Inside.

ladies’ language is equivalent to—"“Well,

I'll be d—d!”
Contributed by THOMAS REED.

ANOTHER STORM GLASS OR

BAROSCOPE.
Potassimn nitrat........ Gr. 30
Ammonium chlorid..... Gr. 36
Ahsolute aleohol........ F1.Dr. 6
Aleohol .. ... .......... F1.Dr. 6

Put the mixture into a lottle 18 inches
in length and 34 inch in diameter, and cover
the mouth with a picce of perforated
plaster,

If the weather is to he fair the insoluble
matter wili settle at the boitom of the tube,
while the liquid remains pelluecid; but previ-
ous to a change for rain, the cnmpound will
gradually rise, the fluid remaining trans-
parent. Twenty-four hours before a storm
or very high wind the substance will be
partly on the surface of the liguid, appar-
ently in the form of a leaf; the fluid in
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such cases will be very turbid and in a state
resembling fermentation.
Contributed by ARTHUR SCHALLER.

NEARLY PERFECT — WHAT
1/1000TH INCH ACCURACY
MEANS.

Such is the perfection of modern ma-
chinery that 1/1000th of an inch is a large
error in metal working, tho a sixty-fourmn
of an ineh was near enough for the crafts-
man of fifey years ago. OUptica) goods, like
lenses and prisms can now be made with
surfaces accurate to 1/50,000th of an inch
without undue difficnlty, and for the most
exacting purposes of scientific research it is
possible to make a flat or curved surface to
an accuracy of oue millionth of an inch.

But even such marvelous accuracy as this
falls far short of theoretical precision. If
the most perfect mirror could be magnified
until the molecules became visible, it would
appear anything but flat. In fact, when
X-rays were discovered this forin of radia-
tion appeared not to be subject to regular
reflection like a beam of light falling npon
a mirror. This has since been found to be
due to the fact that the most perfectly pol-
ished surface is relatively rough to the ex-
ceedingly short waves of X-rays, just as a
sheet of paper is rough to ordinary light,
and so refects it diffused.

Contributed by H. J. GRAY.
PREPARATION OF PYROMORPHIC
CARBON.

Pyromorphic carbon is a substance which
takes fire spontaneously. It is prepared
from lead tartrat. To prepare the lead
tartrat mix solutions of tartaric acid and
lecad acetat. Lead tartrat is precipitated.
This is filtered, washed and dried in the
air. Next an ampoule is prepared by draw-
ing out a test tube. (See diagram.) The
tartrat is now put in the amponle and
heated until no more white Fumes are
given off. It is then sealed at the constric-
tion before cooling. After it is thoroly
cooled and if the tip is broken off the sub-
stance when sprinkled out will burst into
flame before reaching the floor.

On heating, lead tartrat decomposes, leav-
ing lead and carbon. These are in such a
finelvy divided state that they absorb oxygen
—thereby bursting into flame.

LIGHTING A BUNSEN BURNER
WITHOUT MATCHES: If a crystal of
potassium ¢hlorat is rubbed on the side of a

Jest tube,

Finished ompoules
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An  Interesting Chemlcal Experlment of
Spontaneous Combustion.

safety match box, tiny sparks of flame will
result. This is due to the comhustion of
the phophorous on the box with the oxygen
ofi the potassium chlorat,

Contributed by JOE BRENNAN.
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Storage-Battery Ventilation for
Submarines

(1.285.659; issued to Bruce Ford)

A mecans of ventilating the hattery
cells 1o the extcrior of the shell of
a submarine whether submerged or
on the surface, and an automatic way

i

of accomplishing this object, Each
one of the cetls is closed and a vent
pipe is connected to its interior.
which is arranged to discharge thri
and to the outside of tbe boat. An
arrangement of inlet and outlet
valves and an air pump regulates the
discharge of the gascs, acid. electro-
Ivte. etc.. that may escape fromn the
cells by accident.  Also a means of
air_circulation s provided around
and between the ceﬁs for regulating
the batcery temperature.

Electroiytic Process

(1.282,262; issued to Matthew ML
lerritt)

A new improvement in the manu-
facture of copper or other mctallic
sheets by electrodeposition on a
rotating cathode. By proper correla-
tion of the proportion of the surface
of the cathode which is immersed,
to the speed at which the cathodce
is rotated. the formatiom of rough
deposits on the deposited sheet
caused by liberated bydrogen may be

Also the

reduced to a minimum.
burning of the deposits by the use

of a high current density may he
eliminated. while maintaining that
ravid rate of deposit which results
from a high current density. Also
the coarsely crystalline formation of
the shcet which results from a high
amperage during the deposit, may be
avoided by the use of an oily or
greasy coating over the surface of
tbe mandrel, whicb is preferably
reated with mercury.

Annealing Metal Wire by
Electricity

(1,285,887 issucd to Herhert Alex-
ander, Wyndham T. Vint and Ar-
thur lmbery)

Annealing and tempering of travel-
ing steel and other metal wire has.
reviously been accomplisht by its
eing made to form a part of an
electric circuit, the ohmic resistance
of the wire with the requisite amount
of current flowing automatically
roducing the desired heat. This
invention improves on this process
in that it comnsists of a means for
the gradual heating of the wire when
first entering the apparatus or after
emerging from a cooling bath there-
in, or at both stages of the process.
A periodicity of over 25 cycles per
second is of advantage in overcom-
ing the tendency to the production
of any electrolvtic phenomena which
may occur.

o
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Cotlapsible Wireless Telegraph
Pole

(1,285,940: issued to Leon Choda-
sowski)
Atta-Boy, Leon! Why didn't_you

think of this before the war, Now
we don't need it, thanks to Mr.
Roger's underground radio. A wire-

less telegraph pole of the collapsi-
ble type for elevating the wireless
antenna. It consists of a Hexible
and inflatable bag adapted for ar-
rangenent in pole formation wben
inflated and carrying wires near the
top. The device is so made as to
be readily filled with gas and emp-
tied as desired. A means of earry.
ing the gas in tanks with the signal
corp _section may he provided for

the filling of the bag., or comprest
air may be used.

(T
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Means for Recording Sounds

(No. 1,286,259 issued to Thomas A.
ison

This invention relates to an im-
?mved method of recording sounds.
ts object is the making of records
for talking pictures. Where only 2
single horn is used to catch the
sound waves a very poor impression
is received on the record and many
of the sound waves arc not caught
at all. In this invention the sound
waves are collected at a plarality
of points which are so separated as
to cxtend over the field or scene. It
also intensifies the impulses before
they reach the recording device. A
number of microphones and the re-
ceivers arce connected in serics while
the battery and tbe primaries of the
induction coils, corresponding in
number to the receivers, are also in
series with cach other and the micro-

. a
%

1 e s e §

phones, The secondaries of the in.
Jduction coils are in series with each
otber and the recorder. Therefore
o matter on what part of the stage
a performer may be. a recorder will
always be ncar and enable a com-
plete record of the sound waves to
be taken,

Apparatus for Treatment of
Magnetic Ore o
(No. 1,286,247, issned to Edward W,

avis

A device whereby it is possible 1o
derhagnetize magnetite ores, found in
certain sections of the countrv. Dy
means of this protess it becomes
readily possible to quickly classify
the various grades of the ore. A
hopper having an_ open top into
which the ore is discharged thru a
sr_oul. This hopper also has an in-
clined conical spout leading from it.

A coil encircles this cone thrn which

an alternating current is past. This
conical shape has the effect of grad-
vally reducing the influeuce of the

e 0o

current on the magnetic
ore, and also prevents it from reach-

alternatin

ing 2 neutral point. The finer par-
ticles float away over the edge of the
tank by the overflow of excess water
and are remagnetized, while the
heavier particles settle on the bottom
of the tank.

Stahilizer for Flying-Machines

(No. 1,286.860, issned to Fraunk
White)

A simple appliance to be used
with any type of airplane for auto
matically controlling the balancing
surfaces of the machiue, thereby re-
lieving the aviator to that extent.
It comprises a holijow sphericai bady
in_two sections, with a liguid-tight
joint between the top and bottom.
1t is adapted to contain water or
-other liguid, and is suspended by

upwardly extending arms from the
hangers. The arms are cofinected
by means of pivots so as to enable
the body 1o swing in any normal
dircction of flight the ‘plane might
assume. Any shift of tlus spherical
hody tends to raise or lower a disc
which floats on the surface of the
lignid and this shifting disc auto:
matically adjusts the planes and
keeps the machine in equilibrium.

Wireless Apparatus and Method
kerefor

(1,279,850; issued to William Du-
bilier)

The apparatus consists of a sim-
ple, Iigﬁt weight electromagnetic
vihrator intended to produce oscil-
lations, As a closed circuit condi-
tion exists at starting the oscilla-
tions. a high primary potential is
not necessary, and therefore a direct
current source of energy of low volt-
age is sufficicnt to operate the appa-
ratus. It operates most efficient]y
when the period of wvibratien of
tbe spring o? the vibrator is in a se.
lected ratio to the natural frequency
of the oscillating circuit: that is to
say, when such period of vihration

—— W0

I
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is either equal to or a harmonic uf
the natural frequency of the ascil:
lating circuit.

Target Apparatus
(1,286,215: jssued to Clarence II.
Brainard)

Eacb plunger is so set in the tar-
get that it immediately absorbs all
the kinctic energy of the baliet on
impact and then drops the ballet
mto a receptacle. At the samne time
the movement of the plunger actu-

ates an indicator by closing a switch
arranged in the path of th: movin
pluriger, and electrically connecte
in the circuit with one or more an-
nunciators, properiy numhbered.

Process and Apparatus for Induc-
ing and Stimulating Rainfall
(1,284,982 jssued to John G. Bal
sillie)

An electrical conductor is used to
formm a path for the flow of cnergy
between earth and clouds. The lower
end of such conductor being con-
nected to the earth and the upper
end having a terminal of electricaily
conductive material. To secure ef.
fective connection between earth

and clouds it is necessary to have
thie vpper terminal consisting of a
great number of fine metallic points.
Faor practical pucposes this upper
terminal consists of a mat or fabric
sheet of counsiderable surface. with
a great multiplicity of electrically
conductive points, and its area is
1w to ten square yards.
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Our_Amateur Laboratory Contest is open to all readers, whetber subscribers of not, The photos are judged for best arrangement and efficiency of the appa-
ratu To increase the interest of this department we make it a rule not to publish photos of apparatus unaccompanicd by that of the owner. Dark photos pre-
ferred t thi-toned ones.  We pay $3.00 prize each month for tbe best photo. Address the Editor, *With the Amateurs" Dept.

T T T T P Ty Ty T T L e L L T T T L L L

“Amateur Electrical Laboratory™ Contest

THIS MONTH'S $3.00 PRIZE WINNER —E. J. J. GOBRECHT

HE accompanying photograph shows the laboratory of this manth’s prize winner, E. J. ]J. Gahrecht, wha has certainly one of the most inter.

I esting that we have bad submiticd for some time. Fverything is systematic. and there is sufficient space to have a place for everything awd
cverything in its place. At the extreme right may he seen an claborate switchboard containing several knife switches as well as a spccially
made beavy current rheostat. current ter. switchbourd lamp. testing lamps, telephone transmitter, ctc, Storage batteries can he charged from
(his switchboard when desired. and severa)l of them may be scen on the laboratory bench in the background. The table in the foreground contains
an electrolytic interrupier €ferating a spark ¢oil, a pair of home-made Levden jars and a small Oudin high frequency coil having a primary wound
with copper rihhon Several small dynamos and wmiscellaneous tuning coils. loose couplers and rheostats arc to he secm about the laboratory
showing that the owner has becn actively iuterested in the theoretical and practical study of electricity and wireless. The usual collcction of
“miscelianeous” comprises telephone parts, hoxes of serews and mnails, wet battery elements, chemicals, etc. A goodly assortment of tools arc on

[ T T L T L LT TT YT TP L I

ha for the construction of the various apparatus which the anthor happens to be interested in. Note the beautiful model of a nonoplanc
suspended in front of the central window of the laboratery, also_the partly constructed model airplane fuselage on the floor just under the
l center tabl Also do not miss the large sketch of Dr. Nikola Tesla on the rear wall, presumably enlarzed and sketched from the supplement
siven with the “Electrical Expcrimenter” several years ago. There is a phonograph in the laboratory to stimulate ideas at odd mioments when

the owner’s “think tank’™ goes dry, TFhis is a good specimen of what the average American boy can do in making up an attractive and useful
work-shop in which to try ou: his ideas and supplement his theoretical studics with the actual application of the principles involved.—E. J. J,
Gobrecht, [anover, IPa.

HONORABLE MENTION (1 Year's Subscription to the “ELECTRICAL EXPERIMENTER"') — WM. H. MOORE

IVE lerewith contents of my laboratory. Among the usual requisites of such a laboratary there are: 1| KAV, high frequency outfit, a Mignon
I udi cabinet, 15,000 meter coupler, ingether with smaller conplers, *phones, storage battery and condensers. [ also have a mator-generator

st with which 1 charge my own and other batteries. The chemical division [ think, is fairly complete. It contains a retort, pipettes, a hurette,
flasks, beakers and all reagents necessary for any ordinary experiment or analysis.—also !rinoj. ring stand, poarcelain crucihle, evaporating dishes,
mortar and pestle, U-tube, drying tuhes, conical and cylindrical graduates. hydrometers. balance. etc. The electrical division contains ameng
sther thibes. several motors, magnetos. ele.. also an arc light, rcsistance, step-dnwn transformer. telephone transmitter and that inevitable collee.
fon of miscellaneous articles commonly known to the profession as “junk.” 1 also have a set of Marconi-Victor Code Records and receive
3t e.—Wui. ll. Monre, Charleston, W, Va,

at a speed of from I3 to 20 words per
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Science n Slang

ous, yet a man of the world of

QUEER man you will find him, Cap-
tain A, J. Stokes, deep aud studi-
He has nosed

sport and levity.

into every port in the seven seas
and has seen the Amazon River looking
It is needless to say he is independ-

east.

Benny Franklin, the .Lightning-rod Kid.”

ently wealthy. Yet it is evident that he has
a speaking acquaintance with the more seri-
ous things of life, and has thummbed the
pages of History and Science in his speedy
course of life.

To-night he sat across the fireside from
me at the club. In his hand he held a copy
of a current electrical periodical. Seeing
this, I ventured to ask, “\What have you
framed up in your noggin as being the right
dope on the origin, use, nature and future
of Electricity?”

He looked over at me and smiled a quaint
smile. “That was just the sort of thing I
was thinking of, the nature and future of
the something we are wont to call 'Elec-
tricity’—but how happened you to ask?”’

“Oh, I don't know,” 1 replied ; “I was just
wondering about it myself—and I just won-
dered what you entertained as to it.”

““This Tiled Roof—the Hon. W. Gilbert—Is
Gullity of the Term 'Electricity’.”

1. From Amber to Juice
By Emerson Easterling

ILLUSTRATED BY TIIt: AUTHOR

“I have smoked a carload of Havanas
over this subject,”—he lit a cigar and lolled
back iu his chair—"from books and men I
have gained some certain amount of knowl-
edge concerning our ‘Juice'.

“Way back in the dawn of History, when
the dim diffused light of the dawning day of
experience made its vague appearatce thru
the hydrous cauopy that surrounded our
terrestrial abode, the unknown force mani-
fested itself before unsecing eyes. Accord-
ing to some authorities, we are not in-
formed of any observations until a Thales
of Miletus, only six hundred years before
Christ, carved his discoveries of the funny
things that amber would do when rubbed.

“Also a bird by the name of Theophras-
tus, who seemed to be an authority on gems,
noted that when he shined some of his
sparklers on his pant—(oh, excuse me!
That duck wore a tablecloth) that the said
sparkler would attract small objects like
pith balls and lint from his culinary garb.
Besides Thales and Rastus and a very few
other guys who were ‘o', old Jupe himself
made the pith balls animated by the fric-

tional pertormance engendered by light-
ning.

““Mike Faraday, Who Successfully 'Vamped'
Dame Electra Out of a Bunch of Her Dark-
est Secrets.”

“Funny it took so long from Creation
before the old timers ‘got hep’ to those pri-
mary examples, isu’t it? But I suppose that
is what the bunch that will be here years

anon will say of we present moderns.

i course Cleopatra must have drawn
sparks from the red nose of some enamored
Gaul when she shuffled across the Persian
rug and did a Can-can before the Hun's
grandad, some spicev tnorning on a winter
visit up in Gallia. We know that it was
static electricity, but the Egyptian Boss
didn’t. Neither did the Dutchman. As for
that bird—it probably struck him as a se-
vere charm of lis friend, Miss Itolemy,
esq. Had you been there and slipt her
the ‘info’ that it was what we have chris-
tened ‘Electricity’ that caused the prickling
spark to play betwen Her Royal Ilium and
Dutch’s crimson beak, she would have
looked at you as foolishly as could have

www.americanradiohistorv.com

been possible for such a sagacious female
as the daughter of the Nile to look, and
perhaps confess that you were talking rag
time to lter. Stie might proffer the chatter,
were slic in the mood, that as ncar ‘Elec-
tricity’ as she could come was the Greek
noun 7hexrpor and the Latin Electrum, and

“Andy Ampeére, Whom Thanks Are Due for
Such Latter-day Questions as: ‘How Many
Amperes Has a Volt?."”

that they meant to her uo nore nor less
than 4A/BER! Hecre she would probably
jerk an amber dodangle from her enchant-
ing locks and sneer, ‘How could this sting
me here!’ clapping her jeweled digits on
an also jeweled hip, ‘You are dismist from
court. [Lack of evidence!” Whereupon
you would be forced to consider yourself
at bay. That was a way Cleo had about
her—right or wrong.

"Nevertheless you would be right and
Galvani would not be as skeptical as the
Queen. No doubt, he would swallow it
whole and believe you outright. Then he
would more than likely demonstrate his
recent discoveries on the freshly murdered
{rogs and calves. Of course, the Bologna
physician was deluded. We all know that a
Prof. from the Pavian University had to
set the populace right after Doc’s assertion

(Continued on page 812)

“prof. Volta of WET Battery Fame.

This
Bird Would Have Invented a DRY Battery

Even if He Had Lived in

Sure as Nails, X
America.”’

‘Bone-dry*
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be answered:

2. Only one si
penciled matter considered.
Sketches, diagrams, etc., must be on separate shcets.

ELECTRICAL EXPERIMENTER

The '"Oracle’ is for the sole benefit of all electrical experimenters,
the benefit of ali, but only matter of sufficient interest will be publisht. Rules under which questicns will

be answered by mait free of Charge.

4, If a q}l.lick answer is desired by mail, a nominal charge of 25 cents is made for each question.
: or Intricate calculationa a speclal rate wilt be charged.

research wor
are answered.

March,

1919

Questions will be answered here for

1. Onty three gucstions can be submitted to be answered.
e of sheet to be written on; matter must be typewritten or else written In ink, no

Questions addrest to this department cannot

If the guestions entall constderable

Correspondents will be informed as to the fee before such questions

COLLINS-SANCHEZ HIGH FRE-
QUENCY 3-INCH SPARK
APPARATUS.

1983) George Ly, West
meglires :

Q. 1. In the Novcmber. 1915, issuc of
the ELECTRICAL ExPrRIMENTER vou publisht
an article on "High Frequency Currents
and Apparata,” by H. Winfield Secor. Fig.
2 shows the circuit of a Coflins-Sanches
high frequency circuit. 1 would like to
have the following questions amswered in
the "Oracle”:

(1) The resistance of the magnet coil
annd hew to construct it.

Phila.. Pa..

Prim. Coil $ torns P
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This High Frequency Coll Operates on 110
Voits A, C. or D. C. it Produces a 3" Flam.
ing High Frequency Spark, The interrupter
Coll Has an iron Wire Core 53" Diameter by
3',% Long. Wound with a Coll 214" Long of
No. 28 D. C. C. Magnet Wire, Outer Diam-
eter of Coil 13;". Vibrator Fitted with 14"
Diameter Silver Contacts. Condenser 5C
Sheets of Tinfoll 213" x 314", Placed between
Mica Sheets 6 MalshThlck and Measuring
by 4%,

t2y 1he capacity of the condenser.

13) The size of the Oudin coil.

\. 1. Wec zive herewith diagram of the
Collins-Sanchez high frequency apparala.
including the dimensions of the interrupter
magnet, the condenser, and the proportions
of the Oudin hich frequency coil, the latter
being hest encased in a wax mould thoroly
:urluuu';;ll: ;:

10,000 METER LOOSE COUPLER.

(984) Paul H. Gebser, Roscville, P, T.
Cal., writes for data on a 10.000 meter
loose coupler.,

A. 1. We give below data regarding the
construction of a loose coupler for 10,000
meters ;

Primary. 8 x 12 wound full No. 24 s. c. .
wire,

S0 PPN T AT A Y

ODD PHOTOS WANTED AT —
$1.00 EACH!!!

Now s the time to wmake your
Kodak pavy for itsclf in a real practi-
cal way. Ii'c are after interesting
Photographs of owt-of-the-ordinagry
clectrical. vodioe and scientific sub-
Jects ond are willing to pay $1.00 cash
for cwery onc we can use. Please
bear in wind that for half-tone re-
production in a magaszine, a photo-
graph should be particularly sharp
and clear.  Of course, if a subjeet
happens to imtercst us particularly
well, we can have the pholo re-
louched. For the generel run of sub-
Jects, howeever, it dacs not pay to go
to such cxpense, Therefare, please
tuke poins to properly focus and cx- |
posc yaur pictures. [t often happens
thot o really mediocre subject well
photographed wins approzal over an
creellent subjeet poorly photographed,
And don’t send us plate or filsn “"nega-
tives”,; send wnmounted or maunted -
“prints”, preferably o lieht and dark
ane.

As ta wwhat to photograph: Well, —
that's hard for us to say. M’c leave
that up te you, and ciery reader not
hias the opportunity to become a re-
porter of the latest things in the yealm
of Electricity, Radio and Seicnec.
But, please rementber—it's the “odd, =
novel or practical stunts” thet e ere =
interested in. Every photo submitted
showld (e accompanicd by a bricf de-

© seription of 100 ta 150 words. Gioe
the “facts"—don’t warry ubout the
style. We'll attend to that, Euclose —
stamps if pliotos are to be returned
cand place a picee of cardboard in the
cnwrclope with them te prevent miuti- =
lation.  lLook around your toien and
sce wlat vou can find that's inter-
esting.

Address photos to—IEditor "Odd
Photos' | 1ZLECTRICAL EXPERI MENTER,
233 Fulton Streel. New Yark Cily.

=
=
b
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Secondary, 7% x 1214”7 wound full No.
30 s. c. ¢, wire for crystal detcctor.

For use_with audion, wind full with one
layer of No. 34 s. c. c. wire.

NITROGEN RADIATOR FOR

ELECTRIC HEATING.
{935) llarry 1. Genders. Wedneshury,

www.americanradiohistorv.com

England. asks the Oracle Department:

Q. 1. 1 would be obliged if you wonld
give mc a few particulars regarding the
Portable Electric Nitrogen Radiator, as
described on page 464 of November, 1918,
issuc of “E, E" [ presuric the radiator is
simply- filled with nitrogen at ordinary at-
mosplieric pressure. | should like to know
if an ordinary hot water radiator could be
converted to one of the above type? Also
would it do if simply filled with air at at-
mosphcric pressure? [ suppose the effi-
ciency would not be as great as with mi-
trogen filling.

A. 1. With reference to couverting an
ordinary hot water radiator to an clectri-
cally heated tvpe, most probably with a little
ingenuity vou could do this, but, of course,
it will not he as efficient as the nitrogen
filted radiator. There arc several electrical
radiators on the market on the principle of
the simple forin as you suggest, i.e, com-
prising nothing morc than a suitably pro-
tected and insvlated electrical heating ele-
ment, which is caused to cither heat up
water with wlich the radiator is filled, or
in some other wav to produce heat in the
ordinary manner.

LOW VOLTAGE, HIGH AMPERAGE
DYNAMO BRUSHES.

(986) John Voorhees, Jr,
Square, Pa., sayvs:

Q. 1. I have a Jow voltage, high amper-
age dynamo fitted with copper leaf brushes.
How can I apply carbon brushes?

A. 1. Concerning the replacement of the
copper leaf brushes on your small dynamo
by carbon or woven wire brushes, the ap-
pended diagram, we believe, will cover your
requirements very nicely., Many of these
small dynammos arc successfully changed
over in this way. The brush holders being
either of the round or square pattern, should
be clamped or in some way scecured to the
hrush holder studs on vour present rocker
arm. You can obtain the round type brass
brush holders complete with springs and
brushes from any clectrical repair shop or
electric fan dealer.

Kennett

Zfanl
remelcol
Qoposie E

"

Proper Setting of Carbon Brushes on Low

Voltage Dynamo, These Replacing Flat

Copper Brushes Which Did Not Prove
Satisfactory.

Whiien the round type of brushes are used
{Continucd on page 802)
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Test LessonIn

Draftsmanship

let us tell you about
the Chicago*“Tech”
method. The free
lesson will show
you how well
equipped you are to
follow Draftsmanship. Enroll
in the course only if you decide that you
can take it up to advantage. No cost,
no obligation on you to make this in-
vestigation. Send the coupon.

Send for this free lesson which explains
the Chicago “Tech” method of teaching
Draftsmanship by mail. Positions at big
salaries are now waiting for competent men.
Even draftsmen of limited training and
experience are snapped up and paid
good salaries. If you are dissatisfied
with your opportunities, learn Drafts-
manship. Chicago “Tech” will train you
in the most practical way in the short-
est time. Mail the coupon today and

Draftsmen always command
good salaries. And now when
American industries are to be called up-
ob to meet vaot foreign and increased do-

mestic demanda. the opportunitiee are greater
than ever. This ia the time for you to prepare
for a better position—a higher salary.

Come to the College or

Learn At Home

Hold you present poeitien while training., OQur experte will instruct
you hy mail. Only your epare time is required. You avedirectly under
practical draftemen and engineere. You are taught exactly the work
required in the drafting rooms of big concerne. No time put in on un-
necessary studies, This means thorough imstruction and carly graduation.

Easy Payments

The feea for Chicago “Tech’” Courses are very moderate—and you can pay on easy
terms. And aleo, You obtain in & few months what it would take
several years to ncquire by ordinmary methods. You canget an early
atart. You zTe eoon ready to take a paying bPosition and to guickly
get back the cont of your course. Then keep on earning more.

FREE Instruments

Every etudent of the Chicago '"Tech’’ mail courge in Draftemanship receivee
this eet of instrumente, or g cash creditin case he already has a eet. These
instruments are of the same make and sizes o are nsed by high ealaried
experts in draiting rooms of factories, shops. railroads, etc. Yon wee them
while learning—then take them right into your practical work.

3

345 Chicago “"Tech’ Bldg.

Chicago Technical College Ehlago. i,

: Send the Coupon—Now
Auto and Gas Engine Course €n € Loupon—INo
All about sotomobile mechanism—its construction, operation and REPAIR— The eooner yon are prepared the sooner you will be holding a job that pavaa large ealary
tangbt by mail. Yob train directly under the Chicago **Tech'' antomobile ex- and opene the way to advancement. Many executives, general managera and saperio-
perts.  Splendid opportunities open now. Send coupon and get 61l the facts. tendents began asg draftsmen.
is i i Other institutions ask you to pay firest—and then to find out later how well qualified
arn 18 1 pare ime 2 : 5
Principles of the Automobile, 2bout olis snd bow to test them. Swlnih you are for this profession. We send you the free lesson first and place you under no obli-
Fvery point made clear shout the banic  nd Circalating systems. Overation in dit- gation atall. Diecover your qualifications before you pay anything.
prineip of gro Q. ias and 1':‘&5"'5“"f‘""'""di,lni:\""l'l'"ﬂdt‘ﬁmi" The coupon
electrie cars. Wit tranemiseion syaterns ing systems compl: ilustrated,ete. . a — L —— — — — — — — —— — — — —
SRR = e ol cotamer cial s, otc.s etes Batteries. Electricalprinciples ex- willbringtheTest [
i 5 ined. jve diagral i b
Gasolinme Engines. All dbont the  Unined [ImEhss COTERES) Vibrion, Bessonifree el CHICAGO TECHNICAL COLLEGE,
different t.v'pé:. .Acmplelgmur;einm otc. . ote, so information | Chi ""Tech” Buildi Chi
“Bower Planta ond Transmiscons,  M2sneto frnition. Prineiples snd about the profec- 315 O e
Apblication of Po: . 2 i practical operstion wvarious types sn g _ ithout obligation to me, plesase 8cnd me yobr ] 2ASON A
pD Power by 4-68 |2 cylinder 1 tion of various tybes snd sion of Drafts Without ob! le d me your FREE Test Lea ©
ethcinen. Typesaf clutches. gearo, drives. :Z:tf?&-‘l’ﬁfﬂﬂgm'ﬁlxhﬂ;ﬂfstzsi::: FrrElED Gl G I olhcrmterestinglj:erg(ure_ eovering the aubJechpdnealcd belm‘w.
“f:'i > il O e " Sl explained. Complete i every pomt. o Bil/ A Crslabont Mark X opposite work in which yon are especially fnterested.
rbu 5 Ao . . -
Svetems. Al meii?odndc“l:nns::&zd’t A"S;\;:l:'r:En:‘_;‘e‘g.l"gg:;:'f_fp’;r;".'_f:; Chiengo "'Tech' | 0 Architectural Drafting 0 Plan-Reading—Building
:i?" irx.\&l;:l- |ko;“ tol :st.c ascline and T”"“B"“i" ‘.‘m,‘;ml vleetric, buttery— methods, the Lfie”k' 1 Machine Drafting O Plan-Resding —Shop Men
ml en. Refulation, care aad man- own in detall with diagama and full ex- terms. ete. arl I Electrical Drafting O Estimating
aZement, €tE,, etc., ele. Planations, Chargwng. Botor sad Sener- ith X the branch ; r i
Lubrication and Cooling ANl stor adjustments. vee.. pte. ! e U 2 Structural Drafting 0O Surveying
Know How to Find and Fix Troubles 1‘3,“,,“,'?,.‘35,2,‘.5:;%?,:,’; e e 8 Dt
buefut”eomsbike&a inl&g?:im: in s:imreppi: work. Equipe you for E}:,iuh l'avi:r to gtnn a ;":l':‘:b ':_f;“‘;sr:ug: | O Builders’ Conrss 0 Autos ond Gas Frgines
Iness. leman OF Lra: reDajr m: i w ho Know 10 | 9 « wWrite
Thia course maKes you proncn.)-u- h.;;are:’;u‘\'.' wm‘;le & job a3 an Sfpm\ o‘;tent;?h gtating facts about
competent men now available. ) ) Yourssif and asking l .
“]RITE Send the coupon and get catalog and all information onr advice which
A about the Cou-se, the small fee and the easy terms. will be freely given. Nl . e
this sent on request. Majl coupon naw, Mail either the cou- .
pon ot letter today.
I Gity. State..

College or [lome Study? State which..
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Preserve Your
PLonograph Records!

A—Ordinary Steel Needle. few

ELECTRICAL EXPERIMENTER

THE ORACLE.
(Continued from page 800)

a sufficient number of them should he em-
ployed to take carc of the comparatively
heavy current of these low voltage ma-
chines. Sometimes two or three can be
placed in a row on most of the small com-
mattators. Also a very good brush for this
machine, and onc of the very best that the
Editor of this Department has come in con-
tact with in his cxtensive motor repair ex-
perience, is that having a spccnal grafite-
carbon bhrush body about 114" wide by 34"
thick, with a woven wirc corc or center.

WINDINGS FOR SMALL A. C.
INDUCTION MOTOR.

(987) Harry Ostuess, River Falls, Wis.,
asks:

Q. 1. The diagram herewith shows an
induction wotor which 1 wish to wind so
as to operate satisfactorily on 110 volts, 60U
cycles, A. C. Can you give mc data for

March, 1919

commercial A. C. induction motors below
14 hop. in size. They are abow 4” thick
and have a slot in them so as to fit over the
half-projection of the pole shoe. One or
two laminations on either side of the pole
shoe are then bent over and lnmmered down
to retain the plaie in position. The rotor
will revolve m the direction of the plates;
to reverse the direction of the rotor, the
plates should be placed on the other hali-
projection of the pole shoe so as to face
m the opposite direction, or else the stator
frame should he reversed in position, All
of the shading plates, of course. must be
placed on the same relative side of the
stator potes in any case. To reverse the
direction of a motor supplied with a start-
ing winding instead of shading plates, the
leads Cnmlcctmg this circuit to the 110 volt
supply are reversed,

THE ARMSTRONG AUDION
CIRCUIT.

Build Your Own PHONOGRAPH,

I¢’s Easy With Our Help

A frw hours Interesting work
saves many dollars sud glhes
youi & machine exactlv to sult
sour ideals. \Ve furnish molors,
tone arms. cs«w midterial, blup
prints  and  full  Instructions.
Plays any tecord. You can make
fine profit building phonographs

\Weltn Todey for Our Free
Klue Primt Offer.  Agents
ranted for our ready built
{’boraleon:

CHORALEON CO,
703 Maager Bldg., Elkbase, lnd.

Vielie, Bawallao Goitar

Gkalele, Golfar, Wandallo, Coros! or Banjo
wwd.mx new syrtem of tenchlu, notemaile by mail. To frnd
pils in each localisy. we'll give & $20 saperd Yiolia. Mendolia,
E’lul:le Gaiter, HawsiisaGaiter. Carnet o Banjn absslately free.
Yoryswall charge for lesnons colyexpense. Wa guaraoteesacoss
er no charge. Complets natfit Lroe. Writs st once—no obligation.

SLIRGERLAND SCHOOL QF MUSIC, Oeol. 422, CHICAGO. ILL
QUICKLY

ANGUAGES =55

n sLice learning s tane—snd aa ** Qur Disc Recorda
repeat lh- rrect accent nd ;,mnnnclnuon until you
koowit, P- and (riand, -rnl rlanru-n-mdlbbm
LANGUAGE PHONE METHO

— And Roseathasl’s Practicat Lin=uistry

War has created onlimited rtanityea for

those who know langunces ‘fcpars naw 1o

betler your powition or Inaene your huslnean

Lot oM hd e d hlarl in leadin

2 W. A‘Ih St

= \r B
HE I.A CUAGE
91t Puvnam Buiiding,

N. Y

B—as the ordinary needie wears down, starting and runnming coils? 2
;‘;«nlzg_ tﬂl":h:“‘;l;n:‘:lm:fr-" r-":;.“o A'. 1. With r.ega‘rd to your query con- ‘lgl-(;gs'?gr.JOhn M. Burrcll, Pntsburgh, Pa‘,
:ﬁc:l;‘ :‘:-:Lms a tendeney Lo wear cerning the rewinding of a small 12 pole : .

B e i - A. C. duction motor, we are pleased to Q. L. Data on condensers, inductances,
= Bl il g e parallel give vou the following sugestions on your  ©I€, for the “Armstrong” regenerative
— ounly and lensthens the record e probl'em' audion circuit.

™ SO o7 Gty To start with you might try winding cach A. 1. Herewith is a typical Armstrong
Un nr'a of the stator poles “ nh a coil composed of regeuerative receiving circnit.  As alt di-
Fors AR s . four layers of No. 20 D. C. C. maguet wirc. mensions are given in the diagram, we
. These coils are hes! W ound on a form in a  deem it unnecessary to go into further de-
Semi-Permanent Silvered sinall winding jig or in the lathe, and tied 1ails.
NEEDLES
Replace steel needles! .
Thes play 50 1o 100 times fe o
without wearme oul

Use Sonora Needles for mellow- sgrers 50 eng

cr tone, grcatcr economy, con- 52 5¢€2

ventence and for loneer record E i

life, 5]

Loud—J\fe dsuim~—~Saft % ’fﬂ scC ‘ ’

30c. per card of 5 Sol L

AU all dealers oF writo Y sec. 2oy Ol 4
\ 9 Cu 0’0’” 52 s —

,:Sunum lil;unngl:apl,l S3 L /

Fales Company, Jnc, ¥y

GEORGE E. BRIGIITS0N, Presldent

B Ezecutite Offices: § I I l I , 7
279 Broadway, nepi. ¢, New York L v | %0 s0vol Ja
L . 2, 1anl. S o {75y cens)
se Sonora Needles on olf makes of steel -
fradle records __
CAUTION! Bewars of slmllarly con. -
strucled needles of Inferlor quality, ]
«t
| - . Arrangement of Armstrong Regenerative Audion Circuit for Receiving Undamped Signals.

The Dimensions of Inductances and Capacities Are Given in the Figure.

sy means of four springs, onc in each cor-
ner of the form so as to hold the coil in
shape. In repair shop practise, thesc coils
are sometimes wound on a form in the
manner mentioned, and afterward taped
with white cotton or linen tape, using nar-
row tape in this instance, or if only a wide
tape can he obtaimed, then this should be
split. The coils may be given a coat of
hlack asphalmm but in ost cases a piece
of fish paper is placed around the pole-
picce and the coil then placed over this.
and after all the coils are in place, the
windings are treated with a liberal coat of
orange shellac. All of these running coils
should he conuected to give alternatc north
and south polcs.

Regarding the starting coils, these may
he composed of about 20 turns of No.
D. C. C. mnagnet wire, wound on a form so
as to slip over onc side of the pole-face
Then all coils are connected up in serics
to give alternate north and south poles. It
may be said that the running coils and 1he
starting coils are connccted up I two cir-
cuits: the starting coils being invariably
provided with an automatic centrifugal
switch mounted on the shaft of the rotor
so as to open the circnit as soon as the
motor has attained synchronous spced.

In this conection, we hclieve you will do
very well 1o try the copper or brass shading

slates which are also extensively cmployed.
These are used on a number of the

ARC WELDING QUERIES.

(989) Wm. S. . Torrington, Conn.,
writes:
Q. 1. Can arc welding be done with

regular city lighting circuit of 110 volts
A. C. rectificd to D. C.? Would cominon
iron wire resistance be sufficient or would
a special fow voltage transformer be neces-
sary ?

2. Can oxygen be produccd by ‘he
elcctron51s of water by 110 volt D. C.?
Would a solution of acid be necessary to
act as a conductor? Would the oxygen be
pure cnough to usc for welding, brazing

or burning out carbon in motors? Could
any useful amount be had?
A. 1. Concerning arc welding you will

find very valuable infornation on this work
contained jn a recent paper by Mr. Horner
on the electric welding of stecl ships rcad
liefore the Philadelphia Section of the
American Institute of Electrical Engineers.
Cop} of this paper can be obtained by men-
uonmg the subject and the author, and
writing to the Secretary, Mr. F. L. Hutchin-
son, A. I. E. E, 33 W. 3%h Strect, New
York City.

Also yot will find a very good article on
this dubject in the December issue of the
ErectricaL ExpeRIMENTER. A typical arc
welding outfit is illustrated and described
therein, inchuding A, C. motor and D. C.

(Cantinued on page 804)
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“Humanize”

Your

Talking Machine

If you have been using an ordinary reproducer on
your phonograph or talking machine, you have been
missing the rea/ music. You have failed to hear the
beautiful overtones which musicians listen for—you
have heard but a poor imitation of the composition
as originally played or sung by the artst. The true
tone coloring is not—can net be—faithfully repro-
duced by ordinary reproducers.

It took ten years of hard study and constant experimenting

to develop and perfect the one reproducer that does faithfully
bring to life all there is in the record. It is called the

Ellis “Music-Master” Reproducer

Now being used by thousands of music-lover owners of talking
machines—and every one of them enthusiastic in
praise of its wonderful merits
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Below we reproduce just a few of the thousands of unsolicited testimonial letters we have reccived.
Read them—they are more convincing than anything we could tell you.

What Satisfied Users Say

MR. J. H. ELLIS You musthear the *““Music-Master’’

Milwaukee, Wis. . . o

My Demr e BN _ ' to appreciate its great merit
It is delightinl to listen to records played with your ‘Musie- Words cannot convey to you an adequate idea of how much
Master” Reproducer; it brings out certain niceties and details 1 bad this wonderful Lttle device will do to improve the playing
decided could not be recorded or else not reproduced. of records. You must see it—hear it—compare the effect
Your reproducer cert:u_nlé is 2 marvel. _ i with any and all other reproducers yon know of; then you
Last week when Galli Curci sang here with tbe Chicago Opera will understand why every music-lover awner of a phonograph
Company it was necessary for me to explain to one of my advaneed who hears the '""Music-Master’” Reproducter wants to own one.

students that it was not Galli Curci, in person. singing in your

Jaboratory next to our “Studios'’ but one of her records played with .
your *"Music-Master” reproducer. FOl’ all machlnes—
This proves that the little invention speaks for itself which should
be very gratifying to yon. Plays all Records
Wishing you success, | remain. y . . .
- Very truly yours. 5 No _r?agtter whaé_style, Slzde or make of “Ifﬁnge'??ch'"ﬁ you
M - . ave 1t 1t uscs disc records yonn can use the is *'Music-
FLEETWOOD A. DIEFENTHAELER, Director. Master” and enjoy the real music. The *Music-Master” is

easily pnt on any machine—it does not barm the records;

A Chicago customer says— in fact it prolongs their life, because it is much lighter in

“Your latest Ellis **Munsic-Master” Reproducer reached me several e
days agf vl iiav_e e it 0&“ in evf_ry sh?pcb o furnril e weight than other reproducers.
1s sumply a revelation. a wonder, a thing o eauty an a joy . .
forever. I am delighted beyond my fondest dreams. I tried one. of Write Today for Full Details
Caryso’s bardest records with the loud steel needle, also my hardest I . .
band records and mever a blur or discordant mote. Fill ont and mail the coupon below. If you will also enclose
“] spend my spare time enjoying the marvels of the “Music-Master’ 10c in stamps, I will send you a valuable little bookiet en-
and the longer | nse it the harder it is to stop. \We bave never titled “'Pointers on the Care of Talking Machines and Rec-
enjoyed our records as completely.” ords’’ But, send the conpon for full details about the **M usic-

Master” Reproducer whether or not you wish the booklet.

One enthusiastic user says—

“There is more music in my records than | imagined possible = - SCEEE b~ — | - == MECSSEEIEE - B - e e S
until I discovered it by mcans of your Reproducer.”
An_lgther\lllser ﬁays—- . . MAIL THIS COUPON NOW!
“The **Music-Master’ Reproducer hrings out the musical and
tone coloring true to Lifc."p msieat 2 J H. ELLIS,
And another— P. O. Box 882, Milwaukee, Wis.

“The reproduction of the human voice is wonderful and the , .
rendition of violin as true to the artist's performance as when making D Please send me full information about the

the record ¢ven to the down tonch of the bow.™ Ellis “Music-Master” Reproducer.

Still another says— i I enclose 10c in stamps. Please send me vou

*I would not sell my Ellis “Music-Master™ for a thonsand dollar . 2 : .
unless I first got another equally good.” o booklet “Pointers on the care of Talking Ma-
chines and Records.

J. H. ELLIS, Patentee and Manufacturer Name B o0 o o IO
P. O. Box 882 MILWAUKEE. WIS. COAddress .o
: City o i . State
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If You
Need

Training

We gaarantee at any time daring
the firat year of your enrollment to
refandtha entire amoant poid if ime
mediaiely apon the completion of 10
examinatione youa nof.fy the echool
Yoaareno! satisfied with the Coaree

Better still, it means if we make

good, YOU MUST. More than
that, it show’s we're confident in our
ability to fit you for the Big Job—and
the pay you'd like to get. If you
want to succeed, but are handicapped
by the lack of training, NOW is the
time to make us MAKE GOOD. We
can't come to you—but the Coupon
below will bring us together in such
a way that you can’t lose a cent,
We're ready to make good. YOU
CAN IF YOU WANT TO,

NO STRING TO OUR OFFER

‘There’s no quibbling about the American
Schoo! guarantee, You're cither salisficd or
Jou ore not. After the tenth examination, if
you feel that you are not getung practical,
money-making instruction, owliedge you
can cath in ca, Simply notify us you are not
satisfied with_the Course and you are not
out onecent. Weaccept studentsonno other
basis but that of satisfaction or money back,

IS YOUR MOVE

You've read our Guarantee—you know that
training will pave the way for promotion
and better pay —you know you can’t hape to
really get anywhere without specialized in-
instruction—so why not GET IT? The fisst
move for a bigger and better future is to
check and mail the Coupon. We'll(r)romplly
mail you Free Bulletin and full details of
Money-Back Guarantee.

AMERIGLN SCHOOL

OF CORRESPONDENCE
Dept. G7143 CHICAGO, U. S, A.

SOUNDS convincing, doesn’t it?

Explain how I can qualif
for the position checke
~—Hign School Course «—Shop Sopetinteadeat
—-Electrica) Enginecr waLawger
~-Telephone Enginevr ~Blosinces Manager
- Architect A 0ditor i
«.Drattsmon end Designer ....Certificd Poblic Accoontart
.--Building Contractor —Stenographer
Stroctural Engineer «usBookkveper X
Mechanical Enginees ~—Fire Insurnnce Adjuster
Civil Engineer .—Senitary FEnginecr
Siearn Engincer ~~Avtomobile Engineer

Name

Addresa . o renccD
training agaln open to

L CTR CA ciriiians, Qrser 3000 men
crained for electrieal In

dustries In experience of more than & quariel of a ceniury.
For tnen of stobltico and tlmited tire. Condensed courec In

Electricat
enables
ENGINEERING ;i
tn secure
good positions and promotions. Theeretical and Practical

Electriclty. Msthemstics, Steam and Gas Engines, Mechanl-

- INONEYEAR

electrical machinery, Course with diple-
mz, complete. .
Thorcughly eq

lormoltories,
\Wrile for catalog. 27th year upens October

BLISS ELECTRICAL SCHOOL
260 Takoma Avenuve, Washington. D. €

> MOVING PICTURE BUSINESS
Small Capital Starts You

on our easy payment plan. Begin
now aod get your share. We sell
everything,. Write woday.

Atlas Moving Picture Co.

ELECTRICAL EXPERIMENTER

THE ORACLE,
(Continuwed from page 802)

generator, as well as regulating inductances
for conirolling the arc voliage, which is
about sixty to scveny volts usually.

A. 2. \With reference to producing clec-
trolytic oxygen from water. would advise
that this s done right along commercially,
and f{ull information as to the apparatus
uscd may be obtained by communicating
with the Intermational Oxygen Company,
New York City.

This method of producing oxygen (as
well as hydrogen) by passing a direct cur-
rent thru vats comtaining water is used in
the Army Balloon Corps; the lighter or
hydrogen gas being used in this casc for
filling the halloons while the oxygen is used
for oxy-acctylenc welding outfits, flame
throwers, etc.

The method of producing the gas consists
in increasing the conductivity of the water
by adding sodium bicarbonat or sulfuric
acid, and a series of multiple and alter-
nately charged, perforated mctal plates are
immersed in the water, onc set of plates
heing positive and the other negative. Hy-
drogen gas collects at the cathode or nega-
tive pole, and oxygen gas at the anode or
positive pole. You would do well in this
connection to look up any chemistry book
and also refer to some of the back lessons
of the “Experimental Chemistry” course
publisht momhly in the ELECTRICAL Ex-
PERIMENTER, where this electrolytic ap-
paratus has been described.

The production of the two gases
causes the decomposition of the water
into its constituent elements due to the
passage of current thru the water. The
large clectrolytic generator used at the
Army Balloon School at Fort Omaha,
uses bicarbonate of soda. The weight
of the oxygen gas liberated by a cer-
tain quantity of electricity will be about
eight times that of the hydrogen gas, but
the oxygen mas will occupy only one-hal{
the space that the hydrogen gas occupies,
since a given volume of hydrogen gas is
approximately one-sixteenth as heavy as
the same volume of oxygen gas, and as a
result the volume of gas collected in the
negative electrode chamber will be prac-
tically twice the volume of gas collected in
the positive clectrode chamber.

THE MAINTENANCE OF WIRELESS
TELEGRAPH APPARATUS, by Percy
\V. Harris. Cloth bound, pocket size, 434
inches by 7Y4 inches. 127 pages, illus-
trated. Publisht by The Wireless Press,

Ltd.. Loudon. Price 90 cents.

A handy pocket manual primarily intended for
he radio operator ahoard ship who usually handles
Marconi _¢quipinent and as such it serves its pur-
pose. Mueh of the material has heen covered in
many other previous warks on this subject so that
a partial list of the contents will serve to give an
wdea of the ground covervd. General information,
such as the care of the wircless cabin, taking over
the ap'paralus, inspections, etc, Preparing iustalla-
tions for laying up, ransmitting apparatus, marnine
switchboards and their care, inotor starters. con.
verters, keys, Lransformers, condensers, disc dis.
chargers, receiving apparatus, the care of the samr,
also the replacing af paris, the aerial and its fil-
tings, the Jead-in and the care of insulatora,

A very complete chapter on the storage battery
is included, which explains how to take carc of
the battery while in actual use, also some remarks
on storing away the baitery if 1t is to be taken out
of scrvice for any length of time. A brict con-
clumng chaprer weats on the Marconi wavemeter
and its adaption to the measurements aboard ship,
such as the wave length of the transmitied and in-
coming wave lengths. )

This hook is very hricf in its explanations and
e -Tposcs on the part of the readcr a previous

vledge of the theory of radio circuits and ap:
paratus. Similar books have appeared on this sidc
f the Atlantic which have been much Dbroader in
& ope s0 1.1r'as the commereial ship radio cquipment
s Cone

1ed at ar rate
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MODERN WIRING DIAGRAMS AND
DESCRIPTIONS FOR ELECTRICAL
WORKERS. by Horstmann & Tousley.
208 pages. 207 illustrations, size 634 x 44%
inches. Cloth bound $1.00, leather bound
$£1.50. Publisht by Frederick J. Drake &
tompany, Chicago, 11l

This work forms a tried and true iriénd of the
clectrician and wireman. There are over two
hundred diagrams of electrical apparatus covering
every conceivahle device with which the every-day
clectrician will come in contact with and be called
upon to connect up. including diagrams and con:
neetions for various types ots bell and telephonc
circuits, including the inter.communicating system
so widely used in residences and offices, = One
scction deals with connections of telegraph instru-
ments and diagrams are given showing the con-
necctions for the elccirical writing instrnment known
as the “Telautograph.” Other sections deal with
the connections of X-ray and gas lighting appara.
tus, primary hatteries, storage cells, locaung fauls
on curcuits, electric lighting c¢ircuits and arrange-
ments for two and three-way switching, house and
oftice building wiring, theater lighting, cte., etc.

Other descriptive chapters, together with com-
ilete \Vlrlﬂ%\'toﬂnl‘(‘tlﬂ!lb' are Iven COVErin arc
amps, the Nernst lamp, the &opervHewiu ﬁamp.
cte,  Recording wattmeter hook-ups arc given as
well as “*demand mcters’'; diagrams, also circuits
for shunt and compound-wound motors, automatic
starters, drum coutroller connections, street car
hook-ups, elcetric automobile circuits, direct cur-
rent and alternating current dynamo and switch-
board connections, the action and conncction of
motor-generator compensators, transformers, switch-
boards, ground deiectors, storage battery charging
panels—with and without hoosters. testing of cir:
cuit troubles and the vsc of the Wheatstone bridge,
wiring tables giving the size of wire for various
loads and circwit rons, et cetera. The closing chap:
ter treats on electric signs, flashers and display
ligh*ing.

THE BOY'S BOOK OF SUBMARINES,
by A. Frederick Collins. Cloth covers,
illustrated, 220 pages, size 5 x 7V inches.
Publisht by Frederick A. Stokes Com-
pany, New York. Price $1.35.

A most interesting exploring trip into the How
and Why of the submarine in Ylain everyday lan-
guage that we may all read and undcrstand, The
mmportant part played by this work is that It
slves tbe uninitiated a clear and c¢omprehensive

igest of just how the “terror of the scas' operates
and functions.

From the theor{ to the completed submarine
cach detail is caretully explained as the following
list ol contents shows,

he First of the Submarines—How to Make and
Work a Model Submarine—How a_real Submarine
is Made and Works—The Heart of the Submarine
—Making and Shootini the Torpedo—2M\laking the
Submarine Deadlier—The Wonderful “Eye of the
Submarine—The Marvelous Tongue aw
the Submarinc—The Crew of the Subhmarine—Ilow
the Submarine Attacks—The New Submarine
Chasers, the Last Word in Submatines.

The chapter devoted to 1he periscape is ver
thoro and clearly illustrates the principle on whic
it works. Directions are given for the consirnc:
tion of a model periscope much on the line of
those in practical use. _

Methods of signaling play an important part in
the soccesslut operations of the under-sea hoat
and these various means are given a great_deal
of attention. Particularly we might mention Radio
—Sc¢maphore—The Submarine Beli—and the con-
ductivity or under-water ‘‘Wircless'! which operates
on a system of copper plates—induction eoils,
phones and a current source.

I is a very neat volume and the author has
evidently done his hest to enable the layman and
cxperimenting_youngster to grasp the mysteries of
the U-Boat, Deserving of mention is the chapter
on how to caonstruct a real live working model that
will make all these priuciples clear.

Ears of

MILITARY SIGNAL CORPS MAN-
UAL, by J. Andrew White. Cloth bound.
562 pages, 260 illustrations, size 5 x 774
inches. Puhlisht hy Wireless Press, Inc.,
New York. 1918, Price $1.50.

An interesting and practical volume which lhas
undouliedly heen of great aid to all Signal Cerps
men during the war and which will ind a3 place
in peacctime aclivilies of the Army.

cach and every detal, such as personncl, or.
ganization, drill instruction, various components of
the different hranchesof a corrs are descrihed fully
so that a_beginuer has a wealth of information at
haned. othing is too small to ecscape mention.
trothing is omitted., I

A partial list of the contents will scrve to give
the scope of this work—The Signal Cog‘s' relation
to the line of the Army—mircraft—Government
and _Administration—Commands and Signals—

Physical Training—Instruction with Arms—The
Company Mounted and Dismounted—Field Signal
Troops—The Wire Company—The Radio Com-

any—Telegraph Company—Reviews—Inspection—
gianual of the Saber. A most complétc chapter
is devoted to techmical instruction and apparatus.
covering fundamentals of clectro-magnctism, bat-

(Continwted on page 829)
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Big Volumes
Cents a Day
Shipped for
Examination - o e
YQLOPENG: SYCLOPEDIA CYCLOPEDIA SYLORTS
APPLIED FAPP.UED o

o o
APPLED  APPLIED  APPLED

Greatest
Electrical Books
Now Brought to Your Home!

Partial Contents

Voi. . Elements of Electricity:
Megnets—Elccwomagoets. The
Electric Current: Kesistaoce--Ua-
Jderwritcrs Requirementa=- Power
Stations nod Equipments -- Outside
Wiring—High Tensiop--Special lo-
stallations--Elcctrical Megaura-
ments: lnstruments--Monenring
Methods: Resistance lusolatlon .-
Distributon Systerna— Woit - Hour
Meters: Construction, Installstion,
Testing.

Vol. . Dymamo Electrio Mach-
inery: Mogoeto Electsie Induction
--Generntors -- Canstruction-- Prac-
thcal Design. Types of Generators
and JMetars: Direct und Alteroatior
Generators and Motors, Motor Gen-
erators—-Indaction Motors.

Vol, M. Direct Current Motors:
Efficicucy--Tergue--Speed--Power--
Afalti-Voltage Systems. Afanage-
ment of Dymamos und Motore: D.
€. and A. C, Planta-.Lighting: lo-
candesccat Lamps--TungstenLamps
—Nitrogen Fillod and Mercury Vapor
—Arc Lamps - Besidcoes -- Photo-
metry.

Vol. IV. Alternating Qurrent
Machinery; Simplo Alternatar--In-
atruments == Polypbase Systoma ==
Armature Windings--Transformers
- Rectificra—Motor Generators.

Vol. V. Power Transmiasion:
Condactors--Di ing Syste
Voltaze Regulation-. Underground
Construction - Eleetrio Railwaya:
Car Eqnjpment=Maintenanco—
Poawer I'lants—Sigoal Systema,

Vel. V1. Power Stations: Plant
Location s Electricul Equipment .-
Suritelboards: Wiriog Diagrama of
Connections -- Switchboard Appe-
rams, Storage Batteries: Typeo—
Charging and Disebarging--Troubles
and Remedies -- Smsli_battery aa.
stallations, ipplied Elecirochem-
istry: Metal Refining end Plating
Chemicals- . Eleetric Furnscee-- High
Teraion Work.

Vol, VII. Modern Land Tel-
eoraphy. Wirelcay Telegraphy and
Telephony. Electric Elevators
Ercetrio Heating, Welding.

Note :«-This In bot a portial list of
contents, The sct contains every
electrical sobject known !

7 Big Volumes—Written by 27 Great
Authorities—Yours for 7 Cents a Day

THE hardest way to learn Electricity is through your own experience. The sasiest way to learn is
through the experienco that others harve paid for in time and money. Here in practical, casy-to-
understand form, yon get the benefit of what 27 greatest electrical authorities in America ar;d all over
the world have learned, and you get this vast fund of experience in convenient book form, so that

ou can read and study in your own home in your spare time.

his is the greatest opportunity of your life to become an electrical engineer, sub-station operator, dyna-
mo tender, or to get any onc of the other big-pay jobs in the electrical field. For less than you spend
for tobacco or movies, you can train yourself to step up to the johs paying $2,500 to $5,000 a year.

.
Shipped on Free Examination i\’Atemes
Just gl ttl tial list of contents of th 1 m oo
ust glance at the partial list of contents of these 7 volumes in the panel at the left. Think h is

you in this great home-study library of electricity. Then write at ooce for the books thémselggs'. mblt:(ea':n:;lgrlehel‘;nr?r:
your own home for a woek. Send them back if you are not satisfied. But if you decide to own this pay-raising set
send only §2 and then only £2 a month until the special half price js paid.” Examine the hooks—see how thiey lake
you through every detail of each special branch of electricity. Sece how they zive you all the necessary tables and
l’?rmulns in simple, uatechnical form. Note the frequent test questions which enahle you to examine yourself.
Note the 2,600 illustrations, full page plates, diagrams. etc. You be the judge of their value to you!

HALF PRICE—NOW ----------=-

For a limited time we are offering this remarkahle self instructor . .
Electrical library at half price. Regular price $35—speciasl price 4 Mail This COUPOI’I Now
AMERICAN TECHNICAL SOCIETY

£19.80 ofl easy terms of only 7 centsa day. With each set we in-
Dept. E3383, Chicago, U. S, A.

clude a year's Consnlting Service Membership free—waorth 812,
The 7 volumes contain 8,000 pages, each 7x 10 inches, bound in Y i
American Morocca, Gold Stamped.

Mail Coupon—Send No Money :’

Please send Cyclopedia of Applicd Electricity

If you are interested in electricity you need these books. ¥ ] lr"" ﬂsf"e“l d‘!‘;-‘" °-““'é‘j““"_"°'!- | to pay shipping
You will prize them for the new, up-to-date ioformation y) charges. 1 will send §2 within seven days and
they give you on every phaseof electrical work. Weship £2 a meonth until I have paid $12.80 or notify you

the 7 volumes right Lo your home on your simple request.

Send no mouney until youare satisfied after 7 days free I
examination. Putyour nameand addresson thecaupon

now and send at once bufore this offer is withdrawu. (4

aod hold the books subject to your order.
not to pass totil fully paid.

Title

AMERICAN TECHNICAL SOCIETY ¢ e
Dept. E3383, Chicarzo, U. S. A. I L L T
Refercuee .. ... ....veceuveaasassossacaarsssrsnasanns .e

benefit hy mentioning the “Electrical Experimenter’” tehen writing to sdicrtise
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Liet Me train YOU in

Avuu‘x ON

This is the real
mame for the He-Man, the
fellse wiih the red btood
in bla seins.  Asiation bas

buen the duominant factor in
war ami will be the greatest
Industry in peace. The youug
Iuail Wwhio masters this pro-
fession 1nay be ono of tho
piluts of the

AIRPLANE FAST MAIL
betweenn  Chicago and New
York! One hondred and fifey
miles an hour and hetter!
The country demands trained
men for work in the air and
on the ground.

LET ME TRAIN YOU

tor one of Uiese big paying
Juba,

Captale & Fredri s. Two airplane concerns
e rmertE o Ace of the M to take oor Mechanies,
Rozsl ief 1n-  Engineers.  Inspeclers.

ele.
Why don't you decide right
now to (?‘le my - q
i under my direction,
Home Course in Aviation i<, 1 direction. ¥
lacra_ abour thls great industre.

Send ftoday for our
FREE BOOK

and I will wnto you a perionial
Tollows:

)
structor p-uaml Acto fostitote

letter along with it.  Address as

CAPT. GEO. F. CAMPBELL. Chlet Instruclor, Natlonal
Aero Institute. Oept. 7443. Morton Bullding. Chicago, [l
eew= «Fill out this Coupon and mail To-day-r=~w=
CaPt George F. Campbell. Chlef Instructor,

Natlang! Aero iInstitule. Dest. 2443, Morton Bullding.
Chlcage. 11,

Dear Sir: Dlease send me ahsolutely freo and prepaid
your buok on Lhe Sclelice ol Avintion. and full harticulars
of your mail courso In tho Principles of .Aviatian.

Name

Address five

Build and Fly
Your Own
TrainingPlane

Aviatlon.

Traln yoursell in
Bo an Amateur Avlator with an
& Aeroplane of Four own. Learn
how Aeroplanes are bulfl: leam
\ the principles of construction.
operation and controj, We sell
1 IDEAL Acrurale Scale Draw-
|} ings, and Buiidinz and Flying
Instructions wbleh  show  you
how to bulld a perfect \uxhl
Aeroplane, 3 fr. size. l1hat
will rice from the &round by
its own power and fly Jlke 3
id hic one. Nend now for the
Drawlngs and Instructlons for
the ohe yon want to bulld,
Drewing$ snd Instructiana for
Curtlng Mititary Tractor
Biariot Monopland 25C

Nuauport Menoplant

Teubs Moooplane ;:Ico:{
Curtiss Flying Boat oran
wright Blolane | $).50
CacliPaci Razer ooutoald

fdeal Model Aevoplane Calalog S¢e—None Pree
Tells abont Model Aeroplancs, RacinR Aeroplanes.
Fi¥ing ToFs. and parts and supplles to bullc
with 18 Dageis. Senl
1I0EAL AEROPLANE
76-82 West Broadway

35 MILES PER HOUR

them
only upon receipt of I cents.

& SUPPLY COMPANY
New York Clty

Bn:;‘ltdbg’l boy trom Junmr m {ur-
&
Is ar. Puu Ters cheap. Bend 26
Record 3"3;{[:'.51#1_"""'&“ a bmco ust
- w
g" This speedy Utdde car,
r

SYPHER MFGC, CO.
Warren Gtreet
TOLEOO OHIO.

%‘fﬁl'lﬁ(ﬁ.i?‘d?l!&‘-f AW E

BIG MONEY SAVINGS FOR YOU
=> Used and rebuilt motarcycles. singie sod twins,
125 to §100.  Used bicycies, 35.00: tan-
demna, $10. A machincs Fusruntend
io good 'wiini ordar. New bi-
torcyclee at Fae-
e9. Yoo save desiers’
Holor che snd moto-
.00. Comphels

ry tine of p-m ml b pplies.
Baninger Cycis Co.. Rochaster N.Y.

GOLLARS

HAVE You SENT

for aur booklet No. 4. ¢iring diagrams and experi-
ments with the Steco Bullon? Ree our targe ad. pg, 822
STECO 2H3 2136 N, Ciark Sl., Chlcaqu 1.
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Experimental Physics

(Continned from page 783)

back and forth. A sulfur head for insula-
tion snch as I, n figure 98§, is best made as
foirows :

Heat a small quantity of stick sulfur in

clean cvaporating dish wuntil the sulfur
melts. \When it becomes a clear hquid
a:aber in color. dip the end of the rod G
into it. Withdraw the rod and allow the
sulfur to harden. Repeat this operation
until the bead has grown to the desired size.

Experiment 110.

I conducting experiments with the elec-
troscope all parts except the gold leaf sys-
tem should be connecied with the earth;
since any part insulatea is likely to lecome
charged shightly and ow'ng to the extreme
sensitivity of the instrument, the gold leaf
system would thereby be disturbed.

\We will now proceed with the funda-
mental cxperiment of charging and dis-
charging the electroscope. Rub an ebonite
rod or ordinary fountain pen with cat’s
fur or flannel or your coat sleeve (or a
glass rod with silk.}) Bring this charged
rod in contact with bent rod B, at the same
time turning B so that it touches the rod

Now Ly mecans of the charged rod
charge will travel thru the conductor B to
G and therefore G and the gold leaf, hav-
ing the same charge, will repcl cach olher
Since the rod G is rigidly fastened and
the leaf H is not, H will spring away from
G. Now by mcans of the charged rod
bend rod C away to position of figure 99-B.
Since G and are insulated from thc
rest of the electroscope the charge cannot
leave and the clectroscope is now charged.
To discharge touch the finger to the bent
rod and bring the rod into contact with
the gold leaf system H-G. The charge

Experiment 111.

After the electroscope has been charged
and allowed to stand awhile we find that
it loscs its charge slowly but surely. The
rate at which the charge is lost, is called
the natural leak of the electroscope. To
measure the natural leak, set up a telescope
pomtmg at the window of the electroscope
as i figure 100-A. A paper scale may be
attached in the electroscope behind~ the
gold lcaf system sc that the field of view
of the telescope, will appear as in fgure
100-B. Take readings of the telescope at
equal intervals of time and the average
will give a good approximation of the
natural leak.

Experiment 112,

We canaot determine the presence of
radio-active substances in a compound or
mixture by chemical means, because these
substances arc found in such small quan-
tities. We may, however, detect their pres-
cence as Becquerel did by the use of the
photographic plate or by the use of the
clectroscope, by which method Madame
Curie discovered Radium. (See Experi-
ment No. 108). Let us recall the passage
of electricity thru a liquid. The lquid
1onizes and we call it an Electrolyie. In a
similar manner, a gas ionizes, the velocity
of the ions in the gas being tremcndousl)
greater than that of the ions in the electro-
lyte. This explains the natural lcak of the
electroscope, i. e, the air is somewhat
ionized, depending upon atmospheric and
other conditions.

Place the electroscope near the stove or
radiator. \We find that the natural leak of
the clectroscope is the same, 1, e., heat does
not cause any additional ionization of the

will pass to the finger and thru the body air. If however a Bunsen flame is placed
to the earth. (Continued on page 808)
TABLE 102,
Uranium-Radium Series.
Kind of

Substance Radiation Period of Half Decay
Uranium 1 .. .. iiiiivnnniinnnss Lo G A [ = = = o= 5000000000 years
Uraniumm 2 ooveer vt iiiiineeivennnas L . 0o 000 g e 00,000 years
Uranium X ... oo iiieiiiiiannnes By Y e 24 3/5 days
(Uranium y).....coooiiiiiieiinnnan - B T Pt == _ " 114 days
Toniumi 0550 add an a s - - HRbS . O WTwalad s s maaftae s uemesk Sokd b g 200,000 years
Radium| ey G e e rl s Sy Ry a5 B ... .Exmem e e ® S ot Er AR 2,000 years
Radium Imanauon ................ Lo QO 334 days
Radium A ....... . ......ccicvennns (08 R B00 L GEb 1 - e saG 3 minutes
Radium B .............ccoveiens B, v swwhmAds. . axrehdallr PN 2634 minutes
Radium G, . RS e s O it @ B, 7V EiaumiiictEEE N EaEEll 19%4 minutes
(Radium C) .....ovviniiinnnn. (I L o & b S s or o a0 o o o 14 minutes
Radium D ... ... ... ..cc.ceen. - . . 00 000000 o 1614 years
Radum E ......................... O days
Radium F (Polonium) ..... Lo et O oA T T e o TN Y 136 days

TROTIUM .« vvvveiiteneeeneeronnnnns a« ...,
Mesothorium 1 .................... rayless
Mesothorium 2 .................... By ..
Radiothoriuvm ..................... () e
BhOTIuM X e in- ihiesinias G B0 aln =T aQ ...
Thorium Emanation ............... o ...
Thorium A ... ............ . R o .....
Thorium B ....................... B .....
Thorium Ci ... veeeniiieiinnnns a, 8 ..
(Thorium C ) o I R (s S
Thorium D ...evovvriineiiinnninnn. L3
Aclinium ... ieeiineians rayless
Radio-Actiniom . ................... a, B ..
Actinium| X Eraaet e s ittt nang. - o, B ..
Actinium Emanation ............... [ s
Actinium A ... iieiiiiiiiiieee o .....
Actinium B ... . ... .o, B e
Actinium C ... ........ ... coeunnn o ARy .
Actinium D ................. S 8 7 ..

......................... 13,000,000,000 years

5Y; years

6Y; lours

737 days

334 days

53 seconds
1/7 second
103/5 hours
60 minutes
very short
31/10 minutes

lgn/kngwn
v ays
1014 days
39/10 seconds

2/1000 second
36 3/10 seconds
2 5/100 minutes
434 minutes
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The Man Who Wouldnt
Stay Down

He was putting in long hours at monotonous unskilled work. His
small pay scarcely lasted from one week to the next. Pleasures were few
and far between and he couldn’t save a cent. |

He was down—but he wounldn’t stay there! He saw other men pro- |
moted, and he made up his mind that what they could do /4e could do.
Then he found the resso» they were promoted was because they had
special training—an expert knowledge of some one line. So he made up |
his mind that 4e would get that kind of training. f

He marked and mailed to Scranton a coupon like the one below. That was his first
step upward. It brought him just the information he was looking for. He found he |

could get the training he needed right at home in the hours after supper. From that |
time on he spent part of his spare time studying.

The first reward was not long in coming—an increase in salary. Then came another.
Then he was made Foreman. Now he is Superintendent with an income that means )'
independence and all the comforts and pleasures that f

make life worth living, rlﬁgﬂﬁT—l[WAr,Eﬁl;ﬁTEgi’Hﬁf_N'c?_sﬁ{ﬁis

BOX 6178, SCRANTON, PA.

Explain, without obligating me, how [ can quallfy for the posl.
Ian, or In the subject, beSfore which | mark X.

I't just shows what a man with ambition can do. And this
man is only one out of hundreds of thousands who have

climbed the same steps to success with the he!p of the gg‘fgfﬂ'ﬁ,‘.““"“‘““ e R
International Correspondence Schools. Egiﬁ'ﬁi lgéﬂé?ﬁg ‘ how Cord Wenan AN
deavy Electcic Traeion H Qatdoos Sien Pelnter
? E.}egrlia:“D;;_hsn;;nl " |__lLLU%TI;:ATOR
[eCctr k] e
What about you: e ki Destaner  [RENGIER oy
Prnﬂica_r Telephony »| Sienogripher and Typist
Are you satisfied merely to hang on where you are ot would you | Mech anica) Dratesman Sl Fruiiic Manaerent
0 Toolmaker _ICommercial Law

|Machine Shop Practice
Gas Englncer
EFI"IL ENGINERR

GOOD ENGLISH
Commoyn School Subjects
CiVIL SERVICE
R;ilv‘m! M'T"l'(’ilﬂlrk!:
STATIONARY EXGINEER
ARCHITECT [ Textile Overseer o Supt.
Architectural Draltsman | AGRIOULTURE

too, like to have a real job and real money? It's entirely up to you.
You don't have to stay down. You can climb to the position you
want in the work you like best. Yes, youcan! The I. C. 8. 15 ready
and anxious to come to you, wherever you are, with the very help you

SurveYing and Manping
MINE l"(')l!FDIA.\' Ok EMVINEER
b

PLUMRING AND NEATING | Naslgator fpenish
need. Sheet Metal Worker ;!‘nnlrrr Ralslng Freneh
Ship Draftsman AUTOMGRILES ItaHao

Surely when you have an opportunity that means so much, you

. . . Name -
can’t afford to let another priceless hour pass without at least finding e ostion
out about it. And the way to do that i3 easy—without cost, without ;.: l" g =
. . . B . ree
obligating yourself in any way, mark and mail this coupon. and No.___
— — Ciy Slate.

You beuent by mentioning the *"Electrical Experimenter™ wien writing to advertisers.
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Big Money for Bolys! |
e |

There is a wonderful opportunity right
now for boys who like electricity. Boys
who are ambitious and will train them-
selvesin spare time can step into positions
just as soon as they are ready. Good sal-
aries are offered to start with splendid
chances for rapid promotion,

For 27 years the Intemational Gorrespond-
ence Schools have been training boys for suc-
cess in elecrricity and over 200 other subjects.
They will help you prepare right ait home for
a position in the line of elertrical work you like
best—or in any other work that appealsto you.
T housands of boys, through I. C. S. training,
have stepped into fine jobs, but never were
opportunities so great as now.

Let the I. C. S, belp yen. Choose the work you like
best inthe coupno below, thea mark and mail it today.
This doesn’t obligate yout io the least. aod it will briog
you iofarmatioo that will start you oa a successful
carecr. This is your chance. Doa't lct it slip by.
Mark and mail this coupon now.

—— e e s TEAM QUT MEA QTS e S ——— —

INTERNATIONAL CORRESPONDERCE SCHOOLS

BOX 6179, SCRANTON, PA.
Explain. withoul obligating me, how I can quallly {or the
position, or tn the subjecl, belore which I mark X.
CREMIOAL FXGINFER

SALESMANSHIP
ADVERTISING MAN

FLECTRICAL ESGISEER
Ele an
Electric Wirog

Electrie Lighung
Electric Car Running
Heavy Electric Traction
Electrical Drafisman
Fioetrie Muehlod tirnlguer
Telegraph Expert
Srrraciical Telephony
HECHANICLL ENGINEER
Mechanical Drafiaman
Ship Draltarnsn
Machioe Shop Practice
- Toolmeker
Gus Engincer

o Wiodow Trimmer

1 )Show Card Writer
Qutdoor Slgn Peinter
RAILROADER

BtenocTepber vod Typlat
Cert. Pub, Accountant
Trafflc Mansgenicol
Commescial Law
GOOD ENGLISH
STaTIONARY ENGINEER

CIVIL SERVICE
Rallway Maill Clerk

Tl CIVIL ENGINEER F
afullla Overseer or BoptL.

Surveying and Mapping
i MINE FORENN ORENG'I
- ARCHITECT
B Afebllectoral brafisman

ABRICUVLTUHE

Navligator Spaolah
Freoeh
Itallan

PLUNMBING aMND HEATING
Sheet Metal Worker

l'ooltryRalilox
J Astomchliea

Name

Present
Jccupatton

Street
and No.

(]

30 DAYS FREE TRIAL

L - snd froight propaeld on anew
~ \o /WN"RANGER" icycle, Writs |
£ ~ et once for oor big catalog ond
=4 g apecial offers. Tako your choice
r, 2 L from 41 etyles, calors and sizes jo the
" femcus*RANGER"’ Linc.
Marvalous Improvemants, Extrs-
ordinnry valuea inourivivprics offers.
You eannot afford to buy without
getlting our latest propotilions
@#nd Factory-to-Ridar prices.
Boys, be a “Rider Agent'’ snd
make big matey takiog orders for |
oicycles and soppliea, Get oor

be
Zduce tho pew “"RANGER™.
" TIRES, equipmeat, sundries and I

o

=

3 1u [y
e peices. U ate Todow,
Lichted En CYCLE COMPANY
'ui’o'n:pn,p Dept.oc.107Chicago

"S# RAISE BELGIAN HARES &7

HUGE PROFITS easlly and pleasantly made We
furninh stock »od pa MIO,wl?lir-nd
express Churpes for il ¥ rawme.  Contract
and book*’ Fortunes |2 Hares®', by mailFres.
1 EATIGNAL FOOD & FUR ATSOCLATION
Dept. 116 MILWAUKEE, wisc.
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ELECTRICAL EXPERIMENTER

EXPERIMENTAL PHYSICS.
(Continued from page 806)

uear the cleciroscope, we find that the clec-
troscope dischiarges rapidly. The Buusen
flame ionizes the air very rapidly. A small
quantity of radio-active material will dis-
charge the electroscope very rapidly, show-
ing that radic-active materials have the
ability toe TONIZE the air. The larger
the amount of radio-active material the
faster the rate of discharge of the e¢lectro-
scope. A pinch of Uraniuin Oxid in the
electroscupe chamber, will ionize the air so
rapidly that the leaf will fall practically
mstantancoushy !
Experiment 113,

A third test for the presence of most
radio-active substances is the "Fluorescence
Effect”—which some of thein have upon
certain compounds, cspecially Zine Sulfid.
Any of the substances which give off alpha
radiations (see figurc 102) will cause a
zinc sulfid screen to fuoresce. If the
screen is observed thru a suiliciently high
power magnifying lens, or microscope
(say ten or fifteen diameters magnifica-
tion), the continuous soft glow of the zinc
sulfid scen by the naked eye becomes, on
magnification, hundreds of tiny flashes of
light, not unlike the sparks obtained by
striking flint and stecl together. Figure
101 shows the Spintharfscope, which can be
easily made by the reader. A is small
metal tube with a hole, S, in its cap. E
and F are lenses. C is the fluorescent
screen on the cap of tube B. D is a small
particlc of the radio-active substance. A
practical use of the fluorescent cffect of
alpha particles is familiar to all of us m
the radivm paints, luminous dials. et cetera.
These compounds consist of specially pre-
pared zinc sulfid. mixed with abhout 2,000
parts of radium bromid, or a radio-active
compound having an equivalent of alpha-
ray activity. Altho the period of half de-
cay of radium itself is approxtinately 2,000
years, see table 102, the luminosity of the
compound falls off. due to the fact that the
sine sulfid loscs its power to lumtinesce, but
not because the radium gives out. Somie
specifications for luminous paint, as for
government work, stipulate that the zine
sulid and radio-active substance shall
be mixed in such proportions that the aver-
age useful life of the paint will be from
8 1o 10 years.

The discovery of radio-activity has given
us a vast field for rescarch and as a result
the physicist has been able to make suba-
tomic 1nvestigations, Atoms are coustantly
exploding and shoot out as fragments,
the alpha and beta particles. Altho the
encrgy liberated by these explosions is
fairly large, no diminution in the weight
of the radio-active sulistance has been de-
tected after the liberation of the encrgy.
J. J. Thomson computed that the disinte-
pration of one gramm of hydrogen would
liberate sutficient energy 1o raise a iiilion
tons 300 fect. See Fig. 103. 1f only this
energy could be trapt, and recent research
shows the possibility of it, Garfield and his
coal-house gang would lose their job, for
who would use ten tous of coal when one
grain of hydrogen would give an equiva-
fent heating value. Table 102 gives in
teresting data concerning the radio-active
substances. In cach series the first sub-
stance gives the sccond on disintegration
and the sccond the third, cte. The sccond
coluinn gives the kind of radiation given
off by the respective substances and the fast
column tells how long it takes for the
substance to disintegrate tc half of the
original mmmount. This half-period means
that after 2,000 ycars, for iustance, onc-
hhalf of the substance in question will have
disintegrated. After 4,000 years, onc-half
of the remainder will have disintegrated or
cisappcared, ctc., etc. The lotal life of
pure Radium is computed from this law to
be about 22,000 ycars.

(To be continued)
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HISTORIC ELECTRIC SWITCH-
BOARD AND DYNAMO.
(Contined from page 77%8)

field mnagnet type with surface wound ar-
maturcs. There are quite a number of
these generators stilt in existence in vari-
ous parts of the country, and in tribute to
their desigier, it sliould be said that they
perform their duty very well indeed, consid-
ering the time at which they were built, for
thirty to thirty-five years in the electrical
industry has. we might almost say, witnest
the entire development of the whole scheme
of electrical generation, transmission and
utilization of power, under the directorship
of such men as Edison, Thomson, Houston.
Tesla, Westinghouse and Sprague.

The wooden switch-board, shown in the
photograph, contains four box-tvpe field
rheostats, and it is peculiar to note that they
are mounted on the face of the board in-
stead of in the rear, as in present day prac-
tise.—Ploto by Richard Nelson.

THE TESLA EGG OF COLUMBUS.
(Continued from page 775)

Tesla had other surprises for his andicnces.
which were even more wonderful, So, for
mstance, the coil on three legs, visible in
the foreground, was used to operate wire-
less motors, lamps and other devices, and
the spiral coil in the background served to
show extraordinary high potential phe-
nomnena, as streamers of great length.

ULTRAVIOLET ENERGY AND
ITS USE.

By M. Luckiesh, Physicist, Nela Research
Laboratory.

Since the discovery of ultraviolet rays,
more than a century ago. their production
and properties have been subjected to a
ereat deal of investigation. However, not-
withstanding the extensive literature on the
subject we must agree with Sheppard, who
says in his book on IMhioto-chemistry :

“We are only at the bheginning of the con-
scious utilization of the powers of light, as
distinct froin the unconscions enjoyment of
them.”

Owing to the many unique propertics of
these invisible rays, they are extremely val-
uable in certain scientific investigations.
tests, aud industrial processcs, and it ap-
pears certain, that with the progress of the
development of sources of ultraviolet rays,
and of media transparent to them, the use-
fulness of ultraviolet energy will be rap-
idly extended. The problems in which these
unigue propertics may be utilized are mani-
ioid.

As to Sources :—There are many sources
of ultraviolet energy, but few are powerful
enough to be widely useful. The ideal
source, which emils a continuous 1on-
banded spectrum of high intensity thruont
the entire ultraviolet region, does not exist.
Some of the sources are here ranked in
order: magnetite arc, old merecury arc, new
mercury arc, aud carbon arc.

The blue flame arc cmits ultraviolet en-
ergy very strongly. It is a simple matter
to construct an arc which will emit ultra-
violet cnergy strongly, provided hand-
control is satrsfactory. An iron rod and a
carbou rod may be employed successfully
for the two poles, however two iron rods
may answer the purpnsce very well. These
poles mmay be kept cool cffectively by means
of heavy brass or copper sleeves, which
may be wound along the iron rods as the
latter are consumed.

Uses of Ultraviolet Rays :—Ilonization of
air; powerful hactericidal agent; kill germs
in water; cffect upon animal tissue to
bronze the skin. In industrial processes
such as acctylene and arc welding, which
are attended by powerful ultraviolet energy,
there is a demand for eye-protecting glasses.

You benefit by wmentioning the " FEleetrical Experimenter” when twriting to advertisers,
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Try It Freesici

For the Busy
Huginms Mon

For the Amhitlous
Younng Woman

EVIDENCE
OF ITS MERIT

F, fi, Cemper, famous artoonist of
Colllet'=, wriLes! “Within a few days
witér Fiowiving Your set of lessons 1
e all 15s Dotes In my pockel note
sk I Pazagst Shorthand. 1 had no

=gl Eniveledge of any shorthand
‘wekis afterward 1 can read my )’ara-
@i notes It scrikes nie thal this is

qulis- & rerrmmendatlon for your syvs-
wemL !

SECRETARY

“Traregen Rhorthand is highly satis-
[Relory in every way. 1 can read nn
uellley seadily, and 1 write the systent
wills prafect edse as fast as one usual
Iv tals. Only two months alwer I
larmed 4o firsy lessoa 1 was abie to
wrlie 130 words a minute.™

(Miss) Dolly Sparks
Suerine. 1o Sucretary of State of Florida

WITH UNCLE SAM

“It took me one week (0 master
Paragon, My specd in 1 month was
words per minute,"
Bruno Bonquis, 1330 F &t N, W
Washington. . U.

WITH RAILROAO

“While employed on the local street
rallway lines as conducior, wilh ex-
1 managed ‘;:

Sl

raplbaally long boues,
B an EmuE ok {
Maragon Hhos
alesws wod - w L
Iedshrr. AR thi s of ©
wan weliing L35 owonls
AT mEUET alid obEkiliid 4
i with - the abore Failsand somgany
aC 8 olee selary, Paragoo s wery
rarld: pEncmical Aol Edy 1o Fiod Alwer
AN WTISTED:
Huraled W, Blirely,
1523 Dilawa Sifect
Sl Bead, I,

BTENDORAPHERS

IMedd Clarn Teick Witllenn
Pisisbaurgh, g

HWON, EUGENE [, ESTES
Braton, W

“"From paliE Brasona 4loss
skudy  eourse--|  benroed
Prrafon Frapam of ghor
fars ANy perss of oo
tian oan inier (ks I0ar
anil by wraciies mrqoire speril

n fa-akeidl of any wher gy

™ T s0en

Eidlem
Ii'ara-
iem 1

IN HIGK BCHOOL

“E mecelind voir Mafaen SHorihand
Comarw BNl Bave mablersgd 5L gl In the
Hma vy deid 1 oeziilil fusg dhe eren
lige mdvpy ddigd @ng Che sremipus
He 6L ¥rry lar-
Bl irgy il oS
tse el thi

L

Diean
3ot

Parnotn I3 slst Belng twijphl ism the
Teh Suisonls of Al i, Eafmurite
In, Johnstown. D’a., Atlanta. fia
and elsewhcere,

COURT REPORTING

1 have heen_the OfMefal t'nurt Re-
Porter for the Ninth Judlelal District
of [ouisiana ror a numher oI years
using Parazon Shorchand exclunslsely
Some years ago I learned thils gFstem
W eeven lesanms, With Paragon
shorthand 1 am able tn do any kiud
of work with as great rapidiy as the
nccasion may demand. !

J. Martian Hamley
Laka [P'rovidence, la

TR

P

|

For the Afert
Salesman

Learn Paragon

Shorthand in °f Days

Sent on 7 Days FREE TRIAL

Positively at No Obligation to Yourself

For the
Baokketpar

For the
Lawyer

You know how often you have wished that you could write short-
hand. You realized what it meant to busy executives and to business
beginners—in efficiency, advancement and increased carning power.

But like thousands of others you dreaded the long. weary months of
study, the memory tax, the mental strain and the high cost, in time and
money, of the old systems.

Now you can have your wish. Because, all that you dreaded is done
away with in the Paragon Method of Shorthand. Instead of commit-
ting to memory something like 4000 word-signs and contractions, which
in other systems largely depend for their meaning upon the position
they occupy, you have only 26 word-signs to learn in Paragon. The
entire system consists of

The Paragon Alphabet :

Twenty-six simple word-signs:

THAT IS ALL. The simple explanations and exercises are divided
into seven lessons, the principles of which one can grasp in one eve-
ning. Speed will develop pleasantly as you make daily use of your
quickly acquired knowledge.

This is the Paragon System. Thousands have learned the 7 lessons
in 7 cvenings, Sce for yourself how perfectly simple it is. Stop right
here and study the specimen lesson shown ahove at the right.

Now you sec how easy it must be to learn Paragon and how quickly
onc can equip himself with this great modern instrument of Efficicncy.

Everybody Can Use Shorthand

Our records show that in addition to the thousands of young men
and women who need shorthand as a help in their business careers,
other thousands—business men. professional men, students, clergymen
and literary folk—would like to know Paragon Shorthand as a time
saving convenience. Still others—fathers and mothers—would like to
give their sons and daughters this wonderful advantage in order that
they may be able to be self-supporting any time it may be necessary.

Many of these persons who have not a direct need for shorthand but
want it as an instrument of efficiency and a daily time saver would buy
the complete course of Paragon Shorthand at a popular selling price.

A Valuable Accomplishment Quickly Learned

Thousands of young, ambitious men and women who have failed to
learn the old, complicated forms of shorthand have learned Paragon
with ease. They have since hecome court stenographers, rcporters, as-
sistants to business heads and in many cases executives of prominent
concerns and institutions. Thousands of grateful letters now in our
files attest these facts. Those printed at the left are tvpical.

MORE EVIOENCE OF

Six prefix contractions:
One general rule for abbreviations.

809

Try This Lesson Now

Take the ordinary longhand lecer d
Eliminate cverything but che long down-
stroke and there wdl remain This
is the Paragon symbol for D, [('is always
wiitten downward.

From the longhand letter —€ rub out
eventhing except the upper part —the
circle—and yousill have the Paragon E 0

Write this circle at che beginning of

/ and you will have E4 /0

By lctting the circle remain open nt
will be a hook, and ¢his hook stands for
A Thus 7wil] be Ad.  Addanother
A at the end thusy/ and you will have
a girl's name, Ada, “

From ~O chiminate the initisl and final
strokes and © will remain which is the
Pasagon symbol for Q.

For the longhand-#22/which is made
of 7 strokes, you use this one horizon.
tal stroke

Therclore, —owould be Me.

Now continue the E across the M,
80 as to add D—thus and you will
have Med. Now add the large circle
O and you will have, {medo), which
is meadow, with the sifent A and W
omirted.

You sew heve 5 of the characters. There
wwooly 28 in all Then yoo memorias 26
simpls word signs, 8 prefiz contractions and
and sss astoral rule for abbrevistioas.

That ha all

Paragon is Used Everywhere

Yaragon 1s used in the offices of the
largest firms apd eorporations in the
world such as Standared Ol Company,
United States Steel Corporation and

the great Raflway Systems.

You have reached the point where
you ntnst know shorthand to do yonr-
self justice and compete with others—
s a busy exceutive or as a heginner

in business.

You know how it is. Two poed nien

apply for

a  position — one Xnows

shorthand and the other does not—
the shorthand man wins every time.

And the
wamen.

same apples

to  Young

Remember how many of the biggest
men in America got thekr start be-
cause they couyld write shorthand—
Frank A, Vanderlip, tieorge B. Cor-

telyou, William Loeh, Jr., Edward
RBok and etber men of highest
achievement,

Shorthand Writers Wanted

Never hefore has American busi-
ness felt so keenly the shortage ot

capahle shorthand writers.

Blg busi-

ness bouses are looking everywhere
for shorthand writers and are ready
to pay any salary within reason to

Zet the service they must have.

sat-

aries are steadily advauncing—and yet
the demand for shorthand writers has

not been supblied.

Only $5 If Yon Keep It

Think of it.

For %3 you can have

a complete education in shorthand, a
life-long help—not only for yourself
but for your wife or children or any

other relative.

You can have exactly the same
conrse that has been taught for 25
years by its Inventor personally hy

mail at the reguiar fee of $25,

With

7 lessons and the ingenious self-ex-
amination wethod devised by the in-

ventor you can
home in seven evenings.

learn Paragon at

Send No Money—Try It FREE

Tey it at our expense first. Simply
fiil ount the vonpen below and mall it

to us.

After you reeelve the Course,

study It for 7 evenlngs, and if yon be-
lieve yon van be without thls valuahle
Knowledge any longer, mall it baek to
us and ymt will owe nothing. Send
in the coupon ot write a letter today,

Paragon Institute, Home Study Department, 601 Broad Street, Suite 350

ITS MERIT ’
L Newark, N. J.

J. A, Wm, Wjerslq, Princl- I———-———————————_—_—_  — D — ——— ——
;"'t‘m;"mwg;, el e PARAGON INSTITUTE, HOME STUDY DEPARTMENY

N road Street, Suite 350, Newark, N. J.
shnrt and simpie ene, 1 You may send me tha 2
mestered it In less thag five | Complete Course of Name
hours. 1 am now ready to PARAGON Shorthand
Practice for specd. Your svs- ' with the distinct under. R, ciy.ce
tem ceTtalnly deserses heing standing that §{ have 7
advertised. and 1 ehall cer- ' days after Hs receint to
talnly do my share when op- g slther remall ths Course ./ddress
portunity nffeps.* I to you or send you $5,00. Blectrieal Baperimenter  3-14%

Vot benefit by mentioning the "I leetvical Experimenter’
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/- BANISHED in

Ul 277 48 to72 Hours
1 A i N
N NG Y

No craving for tohacco in any forh
when you begin taking Tobaceco Redeemer, ‘

Don't try toquit the tobacco habit un- \{\

aided. It'salosingfizhtagainstheavyodds 2
and means n serious shock to the nervous
system, Letthe tobacco habit quit YOU,
It will quit you, if you will just take
Tobaeco Redeemer, accordanlg to direcs
tions for two or three days, It is amost
marvelously quick and thoroughly reliable
remedy for the tobacco habit.
-
| Not a Substitute |
Tobacco Redeemer containe no habit-
forming drugsof anykind. Itisinnosense
o substitute for tobacco, After finishing
the treatmentyou have absotutely nodesire
to use tobacco again of to continue the nse
of the remedy. It makes not a particle of
difference how long you have been using
tobacco, how much youuse orinwhat form
you ure it—whether you smoke cigars,
cigarettes. pipe, chew plug or fine cut or
use gnuff, TobaccoRedeemerwill positives
ly banish every trace of desire in from 48
I to T2bours. This we absolutely guarantee
in every case or money refunded.

Write today forcur free booklet showing
thedeadlyeffectof tobacco upon the human
eystem and positive proof that Tobacco
Redeemerwillquickly free youof the habit.

Newell Pharmacal Company.
Dept. S21 t. Louis, Mo.

“] Would Not Part
with it for $10,000”

So writes_an_enthusiastic, grateful \ ,
customer. In like manner testify over
00,000 people who have worn 1it. Con-
serve your body and life first.

The Natural
Body Brace

Overcomes WEAKNESS and

Develops erecl, graceful figure.

Brings _restful relief, com- For
fort. ability to do things, tlﬁl
bealth and strength, -
Wear It 30 Daya Free :1;"'

10

at Our Expensc
Does away with the strain and pain of standing and
walking: replaces and supports misplaced internal
organs; reduces enlarged aggomen; straigbtens and
strengthens the back: corrects stooping shoulders;
devetops lungs. chest and bust; relieves backache,
curvatures, nervousness, ruplures, constipation.
Comfortable and easy to wear.

@ Keep Youraself Fit

Yrite today for illustrated booklet, measurement
blank, etc., and read our very liberal proposition.

HOWARD €. RASH, Pres. Natural Body Brace Co.
286 Rash Bulding SALINA. KANSAS

Don’t Wear a Truss

ROOKS' AUPLIANCE,
the modern sceintiic in-
vention. 1he wenderful
new discovery that re-
tleves rupture will he senl
on trlal. No ohfioxious
springs or pads. Has aute-
mathe Alr Cushions
Binds and draws the
broken parts toegeiher as
you wouild a broken limb.
No malyes, Ne lies. Dur-
able, chicap.

Seal on trlal to prove It.
Proweted by U. 8. Valentls.
Catalogue snd measure blanks
majled ftee,
address today.

C.E. BROKS. 203B State Street, Marshall, Mich.

7Send To-day for the~

[19 o ¥ . »n

Electrical Worker's Friend

dranlngs with complete Instruc-

tions for rewinding ansd reconnect-

Ot write fur full particulsrs of this vsluable book.
3. SMITII & SON

An electrical book of 66 mutor $3 '50
log A.C. motors, Special at
1524 LOWRIE ST., N.5., PITTSBURGH, PA.

= =i

Send pame and |
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SORTING TOBACCO LEAVES BY
ELECTRICITY.

(Continued from page 770)
duplicate of the first section, except that
here a permancut stop is provided in the
path of movement. which will prevent any
leaf from returning to the starting point,
but deposit it in the box provided for the
longest leaves.

All boxes, ten at each side of the ma-
chine, are standing on a kind of steps. so
that each one is, according to the incline
of the covers, a little below the foregoing
one. As the other side of the machine 1s
but a duplicate, the device being a double
action nachine, there are ten boxes for ten
different sizes of leaves at each side, or
20 boxes altogether.

The contact segments on the table are
movable, and the machine can thus be so
finelv adjusted that it will not only measure
and sort the leaves by inches as required,
but even up to a quuricr of an inech if so
desired. The machine is driven by an
electric motor, arranged below the table and
not visible in the illustration, and by means
of an electric regulator the speed of the
machine can be regulated to meet the speed
with which an operator is able to place
leaves upon the feeding belt.

33 ASSEMBLED LOCOMOTIVES ON

ONE SHIP.
(Continued from page 765)
expert locomotive engineers for assem-
bling and it took the better part of a week
before even one engine was complete, The
locomotives had to be in complete running
order here in the shops, as well as having
all the oparts of the machine carefully
marked before being disassembled on this
side of the pond. All this entailed many
days of extra aud unnecessary work—espe-~
cially when time was at a preminm. Those
and many other delays occurred so that at
one time there were thirteen ships loaded
with knocked dozin locomotives in ports in
France waiting for the discharge of their
cargoes.

This was the situation confronting the
Shipping Control Comnmittee on January,
1918. The locomotive problem was immc-
diately discust in detail to see if there was
not some way by which the complete loco-
motives could be sent across the ocean in-
tact.

The steamships Feltore, Cubore, and San-
tore, each feet long, with three great
lholds and five hatches, the smallest of which
was 33 feet by 37 feet and the largest 39
feet by 37 feet, were then prest into service.
Each ship had a cargo capacity of 11,000
tons and was fitted with electric turbines
1c{apal.vle of driving the ship at a speed of ten

nots.

On May first loading started, and the
holds of the steamer Feltore were floored
off with five layers of railroad rails and
splices to secure a firm foundation and also
to protect the hull of the ship. Next day a
railroad float came alongside with eight
assembled locomotives ready for the trip.

The problem of lifting these great loco-
motives into the hold of the ship was solved
by requisitioning one of the largest cranes
m the world capable of lifting 150,500
pounds in bulk. The derrick captain took
his stand on the deck of 1the stcamer and by
the use of electric signals dirccted every
movement of the cranc. And so without a
single hitch, cach and every one of these
stecl-hound monsters of the rails, was Jow-
cred and sct on heavy oak planks; after
which tons of comprest bales of hay and
bags of ovats were packed around them.
And so seven days after the start of this
great trip, there were on the wharves at
Brest, France, 33 large asseinbled locomo-
tives and tenders, 2400 tons of rails and
splices, 2,300 tons of hay, 600 tons of oats,
and fifty-three motor trucks.

March, 1919

WOOD FINISHING FOR THE
AMATEUR.

(Continned from page 793)

either of two ways, which are known
among wood finishers as the “quick” and
the “slow” inethods of polishing.

The quick method is as follows: Dip a
handful of raw cotton into a mixture of
half peanut oil (refined cottonseed oil will
do), and hali alcolol, and rub the surface
with a rotary motion, which will give a fine
lustre in a short time.

The better of the two is the slow pro-
cess. After the work has been bronght to
the dead finish mentioned above, put on an
extra coat of finishing varnish, allow it to
dry, and rub down again with FI pumice
stone, cleaning up carcfully. Then rub
ground rotten stone over the surface with
a soft chamois skin, using a circular mo-
tion, and when this is dry, rub it off with
the palm of the hand.

There are several other kinds of polish-
ing, notably wax polishing and oil polish-
ing, which may be used if desired. In wax
polishing the polish is put on at the same
stage that the varnish would have been ap-
plied, using any method convenient to get
the wax on the work. Perhaps the hest
way is to warm the wax and apply #t with
a brush, the same as varnish. This gives
an even coat of wax, which is then polished
with a hand cloth. There are a number of
manufactured waxes on the market, any of
which will give the desired results. The
chief objection to wax polishing is that it
mars very easily, but it is also renewed very
easily. hence this is not such a serious ob-
jection for many kinds of work.

Oil polishing is the most durable of any,
and therefore is often used for table tops,
counters, etc. The process is very simple,
but heartbreaking. It cousists of applying
either raw or boiled linseed oil upen the
surface, and then rubbing it until a polish is
secured, The polishing is done by means
of a piece of felt wrapt around a heavy
block, to give it weight.

This is abont all that nced be said about
the various processes used in wood finish-
ing, but a brief description of the various
kinds of woods commonly unsed by the ex-
perimenter would not be out of place. A
perusal of the list will often help determine
the kind of wood required for any particu-
lar picce of work,

Birch.—Black birch takes on a fine polish,
as it is close grained. lts natural color is
Hight, so it is usually stained in imitation of
black walnut or mahogany. Owing to its
close grain, a filler is not absolutely neces-
sary, but when staining this wood to imi-
tate some other, a properly colored fller
gives it a better coloration.

Cherry.—This wood is very close grained,
and will take a lhigh polish. It has little
tendency to warp, and because of its close
grain filling is not necessary, and shellack-
ing will prepare it for any of the finest
polishes,

QOak.—Oak is the "King of woods”, and
is very useful. It has a medium openncss
of grain, and must always be filled before
shellacking. Almost any sort oi polish may
be used for finishing oak, one of the most
Leautiful being the “antique” method, a
formula for which has already been given.
The linseed oil polishing will also make an
excellent and durable finish, There s but
one objection to this wood for wircless ap-
paratus, which has made it unjustly un-
popular, and that is that the acid in the
wood has a peculiar effect upon hard rub-
ber pancls,

Mahogany.—If expense wcre not an ob-
jection in most cases, mahogany wouid he
an ideal wood for every purpose. It is
coarse grained, requiring a filler, but 1s sus-

(Continued on page 812)
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Mail the coupon below, right now—today—and let us tell you
all about the remarkable opportunities there are for ambitious
men and women in this great, new profession of Chiropractic.

You are, of course, aware that drugless healing is steadily
advancing in public favor. Chiropractic has come to the front
so rapidly during the past few years that it is today recognized
as the most advanced, most scientific, and most successful of

ELECTRICAL EXPERIMENTER

drugless healing methods. It is calling to its ranks men and
women from every walk of life—and there is abundant evidence
that they are making good in a big way in this new and
uncrowded field.

Mail the coupon and we will send you full information—tell
you how there 1s a splendid chance for you to build a success-
ful career as a Doctor of Chiropractic.

Learn At Home In Spare Time

The American University method of teaching Chiropractic
enables you to study by mail or in class and obtain a'complete
education in the shortest time consistent with thoroughness,
while you hold your present position. And you can pay on easy
terms. A splendid faculty will personally instruct you in
the basic principles and in the most approved methods for

relieving Headache, Indigestion, Lumbago, Epilepsy, Pleu-
risy, Constipation, Rheumatism, Asthma, Neuralgia, Neuritis,
Catarrh, Fevers, Jaundice, Dyspepsia, Paralysis, etc. No
sgecial preliminary study is needed. You will graduate with
the degree of Doctor of Chiropractic, receive a handsome
dipioma and be ready at once to open your office.

B11

Let Us Tell You How

ToMake a Big Success in

CHIROPRACTIC

Advanced Science of Spinal Adjustment

$3,000 To $5,000 a Year

Remarkable Free
Charts Offer

We want men and women seriously intending to take up
professional careers in Druglesa Healing to have these charts.
Their actual value is $31.50. But on our offer they come free.
There are 22 in all, printed in colors. Send tbe coupon below
to get all the facts about our offer. 5

Anstomicel and Physiological Charts
{ ] (with Bound Manual Key) Hendsomely
Lithographed in Lifelike Colors.

4 Originel Compendigropha.

s

5 Mustrative Spinal Columns.

Calored Nerve, Pain Arca and Concus.
sion Cherta.

22 Magnificent Charts—Value $31.50—Al
Absolutely FREE.

There are many instances of Chiroprac-
tors earning from $3,000 to 35,000 a year.
Some upwards of $10,000 Dr. M. D. Moore,
of Kentucky, reports an income of $9,000 a
vear. Dr.L.H. Roche, NewJersey, $5,000;
Dr. Hanna, of Florida, over $5,000 yearly.

The success of Chiropractors in many
cases has come so guickly as to be almost
startling—almost like the accidental dis-
covery of a gold mine. And yet, it is not
to be wondered at when you consider the
scientific accuracy of Chiropractic methods,
the really remarkable results of a benefi-
cial character in the treatment of both
acute and chronic ¢ases that have been af-
fected through these methods, the rapid
increase in the number of people who ehow a decided
preference for Chiropractic over any other treatment

for their bodily ills and the compsratively few Chiro-
practora that are now in the field.

Your Opportunity

If others have achieved such remarka-
ble successes is there any reason why you
should not do as well or even better?

RE A What These Doctors
of Chiropractic Say:

**My Charges Are $25.00 for
13 Treatmeots™
American University: .

My practice averagces tco paticots a
day. of which many are womeo. My
chnrgea{)er cqurse are $23 per 13 treate
ments. Thenumher of treatments varies
from one to two courgses in stuhborn
caset. Mlinor casea take from 6 to 10
treatments. 1 have your scheolat heart
and will boost it all | can,

DR. W.H. WEDELL. M. T. DPI‘JS
Heartily Recommeods Course
Charges §2.00 per Treatmeot

American University:

T have no hesitation in recommending
youor course in Chiropractic to anycoe
contemplating such a course, ns it is
thoronghly praetical, well-writteu, lns
terestitg and valuableto the newstudent
and a valuahle adjunct to any drugless
healer. 1 receive $2 for all treatments.

DR, ANNIE B. McDERMOTT, N. J.

“1 Am Proud of Your Chiropractic
ourse™
American University; .
Our regular price for such work is $2.
‘Treat on an average of about eight aday,
and give all the way from 12 to 24 treat-
ments. which depeads ou how obstinate
the ¢ase is, Some are cured with only
five or six treatmeats. § am proud of
your Chiropractic cours

DR. W, H, WOOD, Miasouri.

Why not get out of the rut and qualify now for this splendid profes-
sion that offers snch remarkable poseibilities for making you prosperous and independent?
No matter where you live. if you are ambitious to make money, inCrease your aocial standing
and he a “‘somebody’’ in the world, our course in Chiropractic will paint the way for the
attainment of your ambition. Never has there been a more opportune time than now. for
never has the demand for competent Doctors of Chircpractic been ao great asit is today.

Manierre Blds., Dept. 409

Without cost ot obligation send me by mail. your new
illustrated, 72-page book and your Free Charts Offer.

the coupon today. Don't de-
lay. Do not think that our
chancen for buildiog a success-
ful career are less thao others
whoare succeeding in the prac-
tice of this great profession.
Juat let us give you all the
facts—then judge for yourelf.
Mailing tbe coupon places you

FVF:S - T—

Chicago, Il

under no obligation of any kind whatever. All we ask is the opportunity to prove to yvou that

what we tell you is the absolute truth. We have the facts to prove it—facts which you will find
Just send the couPon or a post card fer our beautiful new illustrated 72-page

mighty interesting.

Addresa..

book and full particulars of our remarkable Free Charte Offer. Mail coupon or write today SURE.

AMERICAN UNIVERSITY Manierre Bldg. Depl. 409

SEND ;—AMERICAN UNIVERSITY
|
|
I
I
|
|
I

Chicago, Ill.

You benefit by mentioning the “"Electrical Experimenter”™ when writing o
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Learn Telegraphy-Wireless

ELECTRICAL EXPERIMENTER

Right In Your Own Home, in your spare time
Remarkable opportunities arce offered experienced wire-
less operators and telegraphers. The demand is greater than
the supply—steady positions at increased pay and rapid
Combination

advancement are assured.
Wireless-Telegraphy OUtflt

will svon make you an accomplished operator.
Teaches Light and Sound Signals. hoth Radle
and Morse. Oulht consists of excef)tionall\‘ fine
Telegraph Key. Buzzer, 3 Binding Posts. mp.

Lamp Socket and Control Switch
3.0

—all mounted on a highly fin-
ished basc. Two outfits can be
operated at considerable distance
apart for sending and receiving
practice,

This Same
Outfit $22
Without Lamp

. Order to.day, Or your dealer can secure it for you. Descriptive
circular and catalog of celchrated Knapp Motors and Electrical
Speciallies from 10c up mailed free on request.

KNAPP LEADER
Radiates real powee-plant

Knapp Electric & Novelty Co. gficlencs. Two Specds and

Price, Gomplete. $3.50

! 523 West 51st Street New York City

We have been fortunate Im securing thru auction sereral tons of guaranieed pure, double
sonealed Norway lron Core Wire and are eelling thls wire to "Experimenter’” readers

AT PRE-WAR PRICES 20cts LB.

This wire is just the thing for spark cofls, transformers, ete., and it 1s, of course, a very much
more superlor product than the usual iron wire. We ahsolutely guaraniee the quality,

If you ever thought of hullding a spark coll, transformer, or slmllar apparalus, now {a the
chence to get the right material for It. As far as we know thia Is the only iot of lron Norway Core
Wire In the hands of sny desler at the present time, and none can be gotten until afler the war.

We have only two sizes left:

26 INCHES
Thlckness about No. 21 B and S
If either of Lhese slzea should be too long we adrlse cutling the wire down yourself by means
of shears. It will pay you to do 80 a3 real Norway Iron Wire, sold by a few deslers Jast year,
brought from 40¢ to S0c a pound. American core wire now sells for from 30c upwards per pound.
Ay long as the supply lasts we offer this wire ae described above to our customers at the rery
low price of 20c & pouna Order at once.

36 INCHES

Get your wireless stations

In Readiness Now.

Be prepared and avoid delay.

DUCK'S big 300 page Wireless and Electric Catalog is now, as it
always has been, the largest and most complete and dependable
Wireless Catalog published. Mailed for 12¢ in stamps or coin. Not
sent otherwise. ) .
Everything in wireless worth while is listed in this ¢atalog. The experienced amatevr will tell
you to see our catalog before buying. You are thereby insured against an unwise urchase. It
is the Brocon Lipht to guide you right in the sclection of your wireless apparatus. o bigger or
better values are abtainable elsewhere. )

If you have our catalog No. 1], you have our latest catalog. Do not write for another. Send for
a resised price list. It i3 yours for the askiog,

THE WILLIAM B. DUCK CO., 230-232 Superior St., Toledo, Ohio

ELECTRO IMPORTING CO., 231 Fulton St., N. Y. C.

“NACL’” Buzzer and Signaling Set

p (la
pp-fastham
$5.50 high frequency
(omplete

buner

A VERY COMPACT SET

Excellent for practice as key is correct height from table. Can be used for sig-
nalling by flashes over a long distance, al<o for a test buzzer or flash-light.

L. B. SALT, Van Brunt Ave., Dedham, Mass.
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WOQOD FINISHING FOR THE
AMATEURS.

(Continned from page 810)

ceptible of a fine polish, which makes it
much in demand.

Maple—Hard maple is close grained and
requires no filler, but soft maple is just the
opposite and hence is of little value. 1t
looks best in its natural color, very light,
which is preferably obtained by the use of
white shellac and the very whitest ivory
varnish to be found. Hard maple takes the
finest polish of any of the woods.

Black Walnut.—This is a dark-colored
wood, rather open grained, requiring a filler
to match its color, but no stain. One good
coat of orange shellac will suffice to level its
surface previous to polishing.

Pine. Poplar, etc. — These soft woods
are open grained and easily worked. Hav-
ing little beauty of their own they are usu-
ally stained, but we should remember that
o1l stains are the best to use, owing to the
difficulty of getting an cven coat. Shellac
will do very well as a varnish for these soft
woods, being applied on top of a liquid fller,

In conclusion it is to be hoped that any-
one attempting to do wood finishing will do
the wood justice and conscientiously per-
form all the operations required. Everyone
has preferences as to the finish liked best,
but after a sindy of the foregoing it should
not be difficult to select the right one.

FORMER KAISER CONSTANTLY
IN TOUCH WITH BERLIN.

The former Kaiser is believed to be
constantly in communication with Germany.
It is reported that a wireless station has
been erccted on top of Count vou Ben-
tinck’s castle, and that German airplanes
frequently fly over the estate, dropping
messages.

SCIENCE IN SLANG
(Continued from page 799)

that it was the inherent what-you-mnay-call-
it in the deccased animal and not the con-
tact of the two dissimilar metals on the
nerve and muscle, and the chemical action
created thereof, that caused the amphibious
corpse to do the post-mortem Hula.

“Even at that the Dago doctor opened up
a lot of dope that the terrestrians were
dead to, and laid another foundation rock
for the next of the scientific gang to add to.
And now we have galvanic current instead
of homeric, as would be the casc had the
blind ditty writer pulled the stunt.

“Then Count Professor Allesandro Volta,
B. S., enlightened himself with Couronne
de Tasses (no, not demi-tasses) and piles,
and condensing electroscopes, not to speak
of thc otlier heterogeneous paraphernalia
that would make a Hebrew junk dealer itch
in the palms. Well, Aleck stamped his
cognomen in the pages of electrical history,
as well as on fuse plugs and such other
electrical stuff that has the potential in-
scribed on it.

“Here comes along André Maric Ampére
and drops the aching public a string of
facts tabulating a stack of laws governing
the flow of the ‘juice’ and propounding with
such effect that we now waltz mto the store
and order the fuses that we shot—or rather
to replace the ones we shot—by the ampere
(unless we buy them by the dozen).

“So it goes. \Watt then bounces into the
limelight and does his act and exit. Then,
when they are sure he is dead, some favor-
ing gink—generally a Prol.—mames some-
thing after him. In this case it happened
to be the great what-is-it. So, 100, we get
ohms and farads—sce; Mike's handle was
too long for laboratory use so the printers
just stuck in the first hall dozen characters
and let it go at that. Likewise we amputated
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the a' in Volta's name when we translated
it into sure-cnough language, You kuow
we humans that have descended from the
Angles and Saxons got a little more ef-
ficient and sawed off the sing-song trailers
some time after Chaucer wrate “\Vhyne
that olde Aprille why the its shores sote’
and sang it likc a Swede, and say “\When
the sweet showers of April’ just like we say
volt instead of volta,

“Since Bilt Gilbert. way back in the
fiftcen hundreds, christened the phenomena
that made amber famous ‘Electricity’ and
dumped it onto the English-speaking peo-
ple we have had names, terms, epithets, de-
scriptions, designations, and appellations
galore for its numerous manifcstations ; yet
with all the wonders of the genii we are no
nearer the solution of the something we
call ‘Juice’. We have a fair working
knowledge of what it is wof, and how 1t
affects various substances — including
honios.

“Timmy Clerk Maxwell, the bonny
‘Skoatchmahn’ (accent on the first syllable),
let loose with a gob of new stuff that have
been pacemakers for a raft of scicntific
birds to follow up on. Jim's dope on the
gas and light—while not the kind that af-
fect the meter men—have apparently been
agreed to in the main—even since he gave
the proverbial bucket the fatal rap. and
can’t argue back at us.

"“Naturally, as time ticks off, some wise
guy, who has the advantage of the ones
before by being behind, springs new stuff
now and then,

“The Swedish Prof. who is almost guilty

for the electron theory of matter, does not
blankly contradict the dope now out on
molecules and atoms and 1ons. The latest
isdonly a new sprout on the tree of knowl-
edge.
“Of course Madame Curie, when she got
to ineddling with pitchblende, nearly up-
rooted the chemical tree of knowledge with
her ‘Radium’. Naturally, as new dope
shows up, we have to show the door to a
lot of the old stuff, but when some guy
slips us something from observation it
turns out to be almost right in its percent-
age. The next guy looks a litile farther and
hands us a little mnore of the same thing,
generally.

“Old Ben Franklin got the fluid idca—a
lot of it right. Then as a litile more of
eternity reels off. converting the present
into the past, the ‘fluid’ idea went ‘fluey’,
and we conceived the phenomena as a vi-
bration, of molecules, atoms. ions. and
finally electrons. Some of the wise guiueas
have the vibrations all mapt out as coilid-
ing, circling, and vari-specded particles of
almost uathi;:}q, making up everything we
arc acquainted with and a lot that we are
not. The only difference between the skull
of your dome and the inacadamn on the
road in front of vour house is the differ-
ence in speed or direction or path. You
don’t need to take that as an insult—I could
have used my own head for example, but
my modesty forbids.

“As we sit over an electric heater we have
to hand it to old man joule. And after we
are run over gracelessly by one of those
‘noiselcss electrics’ we may be excused for
giving Mike Faraday the verbal journey to
Dante’s pleasure resort for a delighticss
season of eteruity, for it was old Mike that
made the first electric motor mote. This
old boy had a lot to do with induced cur-
rents, and from his inductions aud deduc-
tions that transformer out on yonder pole
was made a pot instead of an engine boiler
or crowbar.

“Of course we'll not pass old boy Nick
Tesla up—the ‘high frequency kid. His
alternating current stuff and three phase
dope—remember that trash the engineers
tiowled ‘It can't be done’ at? Funny tho—
our best motors arc the thrée phase kind
1OW.

*“When alternating current flops down the

ELECTRICAL EXPERIMENTER

813

Learn Public Speaking
LESSONS

Write —
particulars of this extraordinary

offer; an opportunity you will ’
never forget if you take advantage of it. Ten lessons in effective public
speaking absolutely FREE to those who act promptly, to introduce our

course in localities where it is not already known.

We teach you by mail to become a powerful and convincing speaker—to in-
fluence and dominate the decisions of one man or an audience of a thousand. We
have trained hundreds and helped them to increase their earnings and their popu-
larity. Learn, in your spare time at home, how to overcome “stage fright” and
conquer fear of others; how to enlarge your vocabulary; how to develop self-con-
fidence and the qualities of leadership; how to RULE others by the power of your
speech alone; how to train your memory. Our

0

WHAT THE COURSE
TEACHES YOU.

How to talk before your
club or lodge;

How to address board
meetings ;

How to propose and re-
spond to toasts;

How to make a political
speech;

How to tell entertaining
stories ;

How to make
dinner speeches;

How to converse inter-
estingly;

How to
letters;

How to sell more goods;

How to train your
memory ;

How to enlarge your
vocabulary;

How to develop seli-
confidence ;

How to acquire a win-
ning personality;

How to strengthen your
will power and ambi-
tion;

How to become a clear,
accurate thinker;

How to develop your
power of concentra-
tion ;

How to be the master
of any situation.

after-

write better

=

quick — for

FREE

New Easy Method

perfected and taught only by Proi. R. E. Pattison
Kline, former Dean of the Public Speaking Depart-
ment of the Columbia College of Ex;}n:ession, can be
learned in 15 minutes a day. Prof. Kline is one of
the foremost authorities in the country on public
speaking and mental development. Do not let this
chance escape you.

Offer Limited

Send This Free Coupon Now

This Special Offer of TEN LESSONS FREE is
made strictly for advertising purposes and will be
withdrawn without notice. Write now, before it ex-
pires, and receive full particulars with enroliment
blank by return mail. No obligations of any kind.
Just éear off and mail this free coupon—or a postal
will do.
s MENEE IS ST MEEE D NN B S

FREE LESSONS COUPON

North American Institute,
7443 Manhattan Bldg., Chicago

I am interested in your course in Effective Public
Speaking and your offer of ten lessons free. Please
send full particulars. It is understood that this request
places me under no obligation of any kind.
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If you can COMB your hair, you
can CUT your own hair with this
marvelous invention. You can cut
vour hair any length you desire, short
or long, and finish the job as nicely
as any barber in one-fourth the time
' before your own mirror, with the

TILITY
Hair Cutter

’ou can keep your hair well trimmed for a life-
time with this marvelous invention for actually
less than any goaod barber would charge you for
& single hair cut. Very easy to manipulate. Use it
just like a comb, pushing it through the hair,
downward. in the direction the hairJays. It is im-
possible to leave any “picks” or “cat steps’ in
vour hair, as there 15 a Special Guard that guides
the cutter blade evenly aver the scalp.

Cut Children’s Hair

Scts. Each at home and save time. trouble and expense of taking them

50c¢ the D0Z. tothe barber shop. Itworksso easily andthe job is done

s0 quickly that the children enjoy baving their hair cut. The

adjustment feature, whereby the blade can be set to cut lhe hair to any desired

1ength—short, medium, or long—makes it possible to do as perfect work as the
barber, nop to mention the tremeadous saving.

AS a safety Razor You ¢an use the Utility Trimmer as an

ordinary Safety Razor, and 11 will give
vou as good a shave as the most_expensive Razor You can buy You can shave
the face or peck, or fimsh around the temples.

EASY TO HONE AND STROP BLADES

No trauble at all to keep the blades sharp. Just reversethe blade in the holder
and proceed tn strop as with an ordinary razor Extra Blades are always obtain-
able and cost only 5 cents each. or 50 ceats the dozen.

USEFUL FOR MANY OTHER PURPOSES

There are many other uses for the Utility Cutter that wil) suﬂgesl themselves®
1o you. Ladies use it for removing hair from under the arms and elsewhere. It
is perfectly safe, and cannot cut the skin. ‘One customer wrote us that he found
it just the thing for cutting corns, while housewives and ressmakers 5ay there
is nothing better for APPIng seams and malung buttonholes.

AGENTS AND DEALERS GET OUR PROPOSITION

This is one ot the rare orcasions wben Jou are able to connect op ®ith & really -
oc 81ch1" article.  Somethiag that Everv man and woman will buj oo alght, dmpid
{t 8ctunll? eaveetbem moaks Acents sre coiming Money Why aot yoot Handsomo
pacikage, welghs buta trifle Write st 0nco for lerms oa the Trimmersand extres Bindoa

JOHNSON SMITH & COMPANY

L Dept. RK 54 W, Lake Street CHICAGO

N A

I Vi o,
QTHING BETTER ro}a

SHAVING THE_

NECK}_

35¢

POSTPAID
Extra Blades:

a G THE
CHILDRENS
HAIR

BUT YOUR NOSE?
7 Al ‘

AFTER
Permit R0 one to 888 you looking otherwles: it will injure
your weifers]l Upon the lmbresslon Fou constantly make
tevis the fallure of euccess of your life. Whieh 1s Lo be
your ultimats destiny! My new Nose-Sroser, “"Tainos
{Modol 24) corrects now 1l1-shaped noses without opers-
tloo, Qulekly., safsly and permenenily. 1s pleesant ead
doen n;l interfers with one's delly occupstloo. belng worn
al olghl,

Write (sdoy for free bookld. which tells you hew fo corred tllshaped nosey without cast {f not sallifaclery

BEFORE

N THIS DAY axo AGE sllentlon lp your apDearants
Ih an sbsolute necesslly If you ezpect to tnaka (ba most

out of fife. Not only should Fou wlth to aDpear 4
atrractive as poadldble, for your own aelf-eatiafactlon
which 1¢ alone well wonth your efforte. but you will and
the world In ensra) fudging you grestly, Ut pot wholly,
by your *‘looks,’’ thefefore 1t Dej¥ to ° ook your best
st a1l time:

M. TRILETY, Face Specialist 1038 Ackerman Bldg., Binghamton, N. Y.

| 5% S Al Repair Bill
w to 2vold nUine nndn:‘lll, mln‘u“om {gmwu “1'?1 n?u- u:j tur!glhle!: by .I"i'n"‘“ﬁm“"’:;'f.'-ﬁi‘ﬂ'ﬁ
JLE DEALFER AND ‘PAIRER. 2 100-page Jllusirated maRazlne. and the y Jou
1 and mechanical aide of motoring. Our EXPERT SERVICE Department s freo
n . anawers Dromptly sbout any difficulty with your car, One article In
Send 25 Cents 1n stamie of miver for thfce moaths' trial subscripden to
MOTOR VEHICLE PUBLISHING COMPANY, 735 Murray Street, Now York

~pUacr Noul iearmn
- [OMC
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line, along comes a lot of other by-product
stuff. A load of new hypothetics and an-
other load of theories to explain them. You
know when you hook up some plants in
parallel that there enters into the circuit a
condition known as 'harmonics’ that jug-
gles the peak around and cuts it off, and
goes negative when the gencrators are
trving to make a positive iinpression on the
line. Alternating current is great stuff and
the guy that can get reactance and imped-
ance kicking right and pull the wattless
current off the line don't need to worry
about such prosaic things as roomn rent and
meal tickets.

“Steinmetz has this alternating current
stuff pretty well under his hat and can tell
you just what will happen, and when and
why, If you ask ‘Steiny’ how he figures it
he will tell vou with a paper and pencil—if
he did not do it in his head; but when the
figures run into ten or more columms he
generally reaches for his pencil. With his
calculus lie calculates the two-stepping os-
cillatory currents correctly thru his heavy
cigar smoke.

“Surelv we all know what Tommy Edi-
son has done to us in the line of sidewalks
and phonographs, in stock tickers and clec-
tric lights, in street railways and chemistry.
That old duck works overtime seven days
to the week and sleeps with his hat and
shoes on, with a copy of Clerk Maxwell's
dictionary for a pillow. Yes, Tom is a
bright boy.

“To-day, after all the headlights and
sidelights on history, we know niore about,
and less of, the so-called ‘electric’ force
that eanses our incandescent globes to glow
and the amber to attract pith balls than our
progenitors who wore fig leaves and bed-
spreads.

“Perhaps some day a man—maybe a
woman—will come along and kick the mud
out from the electrical puddle and let ns
scc what a ‘watt’ really is. At least we will
find more things that the mysterious force
is the cause ofg. We may add to our fric-
tional. static, dynamic and other present
forms we have so far classified yet more.
High frequency may be the way to it—it
may not. \We realize that we merely collect
or cause to flow m our set paths the "juice’
we use, we do ot create it, In a way we
are unbelievably crude in our field of elec-
tricity. A lot escapes us, a lot leaks, as it
were, and we get the use of a very small
amount for the work we put into it and
get out, Yet it is the most, or one of the
most efficient forms of energy that we now
lrave at our disposal. Perhaps some one
will stumble on to some other source than
dynamos and batteries for our supply—it
may be a sort of collector or etheric accu-

mulator. Thru electricity we may over-
come gravitation. The cond_mons that
would make possible are unmlimited. Of

course, that is supposition, but ‘wireless’
and the World War were all suppositions a
few years ago.

“Speaking of wireless, Hertz looked over
our heads and saw something we had over-
looked since Galvani's ‘return shock' on the
frog’s hind kicks. Then DMarconi and
others, notably De Forest, boosted the
proposition along, so that now, with the
audion amplifier, we transmit music, both
chin and instrumental, for miles and miles
on thin cther. Whether next we will trans-
mit or merely collect energy for power i
don’t know, but 1 would not be surprised
at cither,

“Some scientists tell us that once our
present planet was a whirling nass of
nebulae. Later it concentrated into a rough
globular mass. This was known as the
Azoic Age. At this time its minerals and
water were thrown off at a great distance
in a gascous state. As these cooled they
formed rings or films surrounding the
earth. Later these rings descended upon
the carth, periodically. Thus the carth past
thru the Paleazoic and Carboniferous
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cpochs, after which fcll the remaining
mineral rings, and animal life came uto
evidence. Then the last canopy, of hun-
dred per cent. proot water descended, an
we had the big washout kuown as the
‘flood’, where a man by the name Noah—
who was llis press-agent?~—made his big
hit with the historians,

“Now these science hypotheticians tel! us
that there is vet another ring, an electrical
canopy, that, when it descends will destroy
all microbes and other infamous micro-
argaitisms—Mr. Flu included in the first
row. Taking that into conmsideration we
wonld be a healthier flock of mortals—but
fermentation 1s caused by our minute
friend-enemies ; and no fermentation means
satural  prohibition.  How  would you
like that® Besides upsetiing the brewers
at]l  bakers and what else uot in-
cluding hacchic celelimtions, it would prob-
alilv wpse: our present electrical system,
and Dkewise rules and laws., That 1s the
Valian theary of the thing, and there are
whaole reams of other dope by other think-
grs and nombskolls, Bt this Valian hunch
hits me 25 plawsible, and a lot of the other
ding dongs sl 1o me as if the author
hadd had o teo many under his belt,

“1i the ring were to nmunble—we would be
i the 2ame fAix with the antediluvians as
i the liquor question. The great liquor
guesticn would no longer be "What drink
will xon have?” but ‘\When will the ring
rise again’

“Hy the way, I have a guart in my room,”
Siokes hinted as we arose to leave, “And
voui can never tell when that ring may fall.”

AN AMPHIBIAN LAND, WATER
AMND AIR HYDROPLANE.

{Continned from page 773)

ranged zlong the center line of the super-
structure on the exterior are a plurality of
jlanes, which are maintained in the proper
pasition by means of guy rods. Horizontal
rudders are arranged 1n opposite pairs, each
consisting of a series of blades mounted
upmn ceniral shafts. All of the rudders
and peapellers are controllable by the avia-
por trom within the cab, and by actuating
the varicus rudder and plane controls, it is
thus posstble for the operator to cause the
craft 1o fly on a level keel, or to turn at
aity desired angle, either upward or down-
ward.

Thisz amghibious airship is caused to fly
thry the air by means of a pair of power-
ful propeller blades disposed on opposite
sicles of the gas bag frame as shown, and at
the center of the ballonet superstructure.
These propeller blades are driven by the
mator situated within the car by means of
bevel gears, Coney Island and the rest of
the amusement parks threaten to take all of
aue apare nickels and dimes this summer,
with such irresistible and fascinating diver-
sintis as this before uvs.

CONCRETE WIRELESS MAST IN
CHINA.

A mast of concrete 150 feet above the
wall of the Tartar City, near Chienman,
has been erected for the United States naval
wireless. The column is 18 inches in diam-
eter at the base and 12 inches at the top.
Its weight is approximately 30,000 pounds,
and it includes 2,500 pounds of reinforcing
steel and 160 cubic fcet of concrete. Twelve
guys, fastened to four anchor blocks, se-
cure the mast. The work was completed in
seven wceeks.

HARVARD RADIO SCHOOL TO BE
REMOVED.

The nava! radio school in Cambridge, in
which nearly 5000 sailors are under in-
struction, is to be reinoved to the Great
Lakes Naval Training Station by Aprilt 1.
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' HowI Increased My Earnings
from #2 10%200a Day/

The Remarkable Story of a Young Man's Experience
After Reading a IWonderful Book, as Told by Iimsclf

OME people say it takes money
S to make money—others complain

that they never made money be-
cause they never had any luck. When
one is up against the stern reality of
making both ends meet, it is uatural
to feel that if they ouly had a little
money, or a little luck, they wouldn’t
have to worry about their bread and

butter. and rent, and clothes.

A short time ago I, too, felt that way. [
was a bill clerk earning only $12 a week,
and I used to worry myself sick about my
future.

To-day—it seems like a dreamm—all my
financial troubles are over—mny weekly in-
come instead is about §1,000—more than I
know how to spend. I own two automo-
biles and have a chauffeur to drive me
around. My children go to private schools.
I have just purchased, for cash, a $25.000
home. 1 go hunting, fishing, motoring and
traveling, whenever I care to. I live in a
new kind of world.

Possible to Anyone

l.et me say in all sincerity that what I
have done, I believe any one can do. I am
only an average man—not "brilliant”"—have
never gone to college —my education is
limited. I know at least a hundred men
who know more than 1, who are better edu-
cated and better informed—yet not one of
them has made as miuch money as ] have,
their earnings probably averaging less than
$50 weekly. [ mention this to show that
earning capacity is not governed by the ex-
tent of a man’s education—10 encourage
those who have not had the advantage of a
comprehensive education.

What, then, is the secret of my success?
Let me tell you how it came about.

How 1 Discovered Myself

One day, about three years ago, some-
thing happened that woke me up to what
was wrong with me. It was necessary for
me to make a decision on a matter which
was of little consequence. 1 knew in my
heart what was the right thing to do, but
something held me back. I said one thing,
then another: 1 decided one way, then an-
other. I couldn’t for the life of me make
the decision I knew was right.

I lay awake most of that night thinking
about the matter—not becanse it was of any
great importance in itself, but because I
was beginning to discover wiaf was wrong
with me. Along towards dawn I resolved
to make an experitnent. I decided to culti-
vate my will power, believing that if 1 did
this I would not hesitate about making de-
cisions—that when 1 had an idea | would
have sufficient confidence in myself to “put
it over"—that 1 would not be afraid of my-
self, of things or of others. T felt that if I
conld smash my ideas across I would soon
make my presence felt. I knew that here-
tofore I had always begged for success—
had always stood, hat in hand, depending
on others to give me the things I destred.
In short, I was controlled by the will of
others. lenceforth, I determined to have
a strong will of my own—to demand and
command what [ wanted.

With this new purpose in mind I applied

myself to finding out something more about
will power. Finally I encountered a book
writtert by Professor Frank Channing Had-
dock. I was astonished to rcad his state-
ment. “The will is just as susceptible of
development as the muscles of the body!"
It is almost needless to say that 1 at once
began to practise the exercises formulated
by Dr. Haddock, and I need not recount the
extraordinary results that I obtained alinost
from the first day. I have already indicated
the success that my developed power of will
has made for me.

But it may be thought that my case is
exceptional. Let me again assure you that
I am but an average man, with no super-
developed powers, save that of my own
will. And to further prove iy contention,
let me say that since Prof. Haddock's les-
sons, rules and exercises have been pub-
lished, I have come across hundreds of
other cases where strengthened will power
has brought success and f{ortune to people
who were failures, has enabled thousands
to overcome drink and other vices, almost
overnight—has helped overcomie sickness
and nervousness, has transformed unhappy.
cnvious, discontented people into dominating
personalities filled with the joy of living.

What You Can Do

I have been authorzied by the publishers
of Prof. Haddock’s methods to say that any
reader who cares to examine his startling
book on will power may do so without send-
ing any money in advance. In other words,
if after a week's reading you do not feel
that “Power of \Will" is worth $3, the sum
asked, return it and you will owe nothing.
When you receive your copy for examina-
tion you will be interested in the studies on
The law of great thinking; How to develop
analytical power: How to guard against
errors in thought; How to drive from the
mind unwholesome thoughts; How to de-
velop fearlessness; How to use the mind
in sickness; How to acquire a dominating
personality, and hundreds of other similar
personal power studies.

it is interesting to note that among the
250,000 owners of "Power of Will" are
such prominent men as Judge Ben B.
Lindsey: Supreme Court Justice Parker:
\Wu Ting Fang, ex-U. S. Chinese A mbassa-
dor: Senator T. B. Calron: Gov. McKelvie
of Nebraska; Assistant Postmaster-General
Britt: General Manager Christeson, of
Wells Fargo Express Co.; E. St. Elmo
Lewis; Senator Arthur Capper of Kansas,
and thousands of equal prominence,

As a first step in will training, I would
suggest immediate action in this matter
betore you. Use the blank form below, or
write a lettter addressing it to tlie Pelton
Publishing  Company. 30F Wilcox Block.
Meriden, Conu,, and the book will come by
returtt mail. This one act may mecan the
turming point of your life, as it has meant
to me and to so many others.

FELTON PUBLISHING COMPANY,
30F Wilcox Block, Meriden, Conn.

I will examine a copy of "Power of Will”
at yonr risk. I agrec to remit £3 or remail
the book in 5 days.

NAME tvtirvnnniane e, . J

Address

L T

You beuncfit by mentioning the “Electrical Experimcnter” when urtting 10 adt ertisers,
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Announcement

The Moorhead Laboratories, the
largest exclusive manufacturers of
Vacuum Valves in the world, have
been busily engaged during the war
in supplying Vacuum Tubes to the
British and United States Govern-

]

PErETD D

ments.
g They will have manufactured and
&M tested a large quantity of these

B
& Vacuum Bulbs to meet the require-
gj ments of the amateur and experi-

mental trade as soon as the ban is

gj lifted. E
L%A All these Valves are licensed under _'
;g the |

FLEMING PATENT

owned by the Marconi Company, and
protected by several pending patents.

B,

We are the distributing agents of
the Moorhead Laboratories, and you
can obtain from us the same high
grade Detector, built to Government
specifications and supplied to the
above mentioned Governments as
standard equipment.

2D

=

2 (T
=

We will give you the most prompt f
and satisfactory service that it is pos- ik
sible to render.

Dgul{%(&

NS

Send your name and address to us, and
we will forward you an interesting book-
let describing the Moorhead Valves and
other Apparatus for both receiving and
transmitting.

B

Yours for efficiency

1)
=N

Pacific Laboratories Sales Department
510 PACIFIC BUILDING San Francisco, Calif.
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o
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4
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You henefit by anentiomng the “Electrical Experimenter'’ when writing to advertiscrs
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Gigantic 1,400 K.\W.Radio Station at Lyons,

-
France
(Continucd from page 791)

work, it having been fownd readily possible
o synchronize 1wo auch ligh-speed radio-
ireouency alierniators ai the works of the
General Elestrie {Company, some years ago.

North of the main antenpa switch plat-
form at the center of the station, there 1> a
French design of static frequency multiply-
mg system rated at 150 K.W. This set op-
vrates on the principle of the transformer
irequency-changing principle, as developed
by Joly and Arca.

Next we come to the western wing of
the station, and here therc are two ofi the
larpest arc oscillation generators ever built.
They were designed by Mr. C. F. Elwell,
farmerly chiei engincer of the Federal
Telecraph Company of San Francisco, Cal.,
who first developed the Poulsen arc sys-
fem 1o large powers, and cach of these gi-
gmntie ares are rated at 250 K.\W.  Either
of these arc generators ay be connected
1o the antenna thru the central antenna
awitch-gpear, the lead wire running to the
arc set= ferminating in a massive single-
pate, double-throw change-over switch,
about five feet in tength, which permits the
imstanl connection of either set to the
AR

Either of these powerful arc sets can be
gperated from the 300-K.\V., 730-volt, d_i-
rect-current motor-generator set, shown in
the plan view and situated just west of the
AT npfaratus itself. This motor-generator
vompeizes a three-phase alternating-current
motor, direci-connected to a 750-volt, direct-
current, Hi-K.A\V. generator, which sup-
plice the necessary high voltage direct cur-
reni for operating the arcs. Dr, de Forest
states that in bhis opinion, these large arc
Fenerators represent one of the very finest
develapments in radio transmitters that
have et been conceived and perfected.
They have a distinct advantage over radio
frequency alternators in that quick changes
in wave lemgth or frequency can be rapidly
abtained, merely by changing the inductance
amm] eapacity in the oscillatory circuits con-
ected to the arc itself. The radio fre-
quency afternator is very reliahle, and de-
velops its full power in a very constant and
reliable manner, but it is difficult, at least
with the present design of this machine, to
obtain with speed and efiiciency a consider-
able change in the range of wave lengths
and frequency, vet as Dr. de Forest has in-
timated, they are very efficient and desirable
where the proper operating conditions are
available, such as where but one or two
wave lengths only are desired. The arc
generator, on the other hand, is very sim-
pie aud rugeed in design, and requires but
vers  little attention, even when operated
~ver twenty-four-hour non-stop periods,
wlieh is often the case nowadays at many
oi the Government stations which are using
arc sets, and many of which are in very
successinul operation in some of the largest
stations of the Unied States as well as in
Esirope at the present time,

All of the tranzmitters at the Lyons sta-
non operate on long wiave lengths, as the
reacler will perceive Erom the antenna fre-
quency valies given alove, and the un-
damped wave 4ystem is uzed in all except
the spark =e¢ts. The receiving apparatus i~
viry elaborate, and has leen installed i
sound-proof receiving rooms, so as to real-
ize the very highest efficiency in the receipt
of long distance signals. The IFrench radio
engineers are using nothing but three elec-
trode audions in all of their work, and nne
of their bulhs will be illustrated and de-
scribed in the April issue. The French re-
ceiving sets make use of two or more ampli-
fier bulhs, and when necessary a six-stage
amphifier is used, which boosts the strength
of signal reccived 1,000,000 times. Some of
the clever work accomplished by the French

Army and Navy radio experts during the |
war, with these powerful aundion amplificrs
can readily be imagined, and it is a matter
of rccord that many valuable radic as well
as regular telephonic and telegruphic wire
messages of the Germans were tapt by
Freuch stations equipt with these powerinl
amplificrs.

The power for the Lyons radio station is
transmitted for a long distance from a
hydro-clectric plant. The receiving ap-
paratus was built by the Compagnie Gen-
erale Radiotelegraphique, whose shops are
near Paris. The detector is, of course, the
French type of andion. They employ a
six-step audion amplifier, nsing the same
standard type of bulb both for detecting
and amplifying.

The ground connection of the station
consists of a large number of copper wires
radiating from the station and buried ahout
two meters (034 feet) below the surface
of the earth. Many of these wires terminate
in copper plates.

HOW I INVENTED THE AUDION.
(Continued from page 790)

plication was not filed until the following
February. The drawings, Figs. 2 and 6, of
this patent show the incandescent or glow
members both in the air, and sealed within
a closed chamber,

It will be noted now that I approached
the general problem of this new type of de-
tector from an entirely different angle from
that commonly supposed to-day. In the
first place [ always employed a battery, and
this original battery was what is now uni-
versally called the B hattery.” My source
of electric current for heating purposes was
second, and secondary, so that the vocifer-
ous contention of the advocates of the
Fleming valve that the audion evolved from
the Fleming valve, and was originally the
Fleming valve with the “B hattery™ added
as an afterthought, is entirely untrue,

It was now a very obvious development of
the evolutiont thus far described. to par-
tially exhaust the glass envelope containing
the two incandescent electrodes, or fila-
ments, so as to increase the conductivity of
the space between them.

But Fig. 5 of this patent, showing the
inclosed flament in a vacuum bulh. is inter-
esting from another consideration hecause
it contains the first embryonic germ of the
later “grid” or third electrode. It was real-
ized from the very first that a certain pro-
portion of the high frequency energy from
the antenna could be lost thru the bypath
circuit supplied by the battery and tele-
phone receiver. In order to prevent this
the arrangement shown in Fig. 5 was tried
out. wherein the local and high frequency
circuits are kept separate. In this arrange-
ment. as actually tried in the gas flame, no
actual advantage was observed, because the
high frequency electrodes were necessarily
some slight distance from the path con-
ducting the direct current, and hence the
effect of the high frequency currents upon
the ions carrying the local current was
weakened.

During the years of 1904 and '05 my
duties kept me almost continually away
f=omn my laboratory. in travelling about the
country directing the installation of numer-
ous radio stations; consequently there was
little opportunity for prosecuting this de-
velopment work, and carrying out the de-
signs and sketches which I made from time
to time. In fact, it was not until 1905 that
a lamp manufacturer was found to under-
take the construction of the various experi-
mental forms of lamps which | had de-
signed as a successor to the flame or arc
detector. | was familiar in 1905 with Prof.
Fleming's work on the subject of the "Edi-
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Telephone Men
Use These a WEEK

use these great up-to-date

books on the telephone in
your own home or shop a whole
week free.
We will send vou all four volumes
bound in genuine red morocco
leather, 1728 pages and 2000 pic-
tures, without one cent in advance,

Cyclopedia of

TELEPHONY
TELEGRAPHY

Everything about the tclephone is
explained in them in simple and plain
language —theory — practice— operation
—from the first experimental line to the
modern equipment and complicated
switchboards. Not one detail has been
overlooked. Every vital fact that you
need to make you an expert is in them.

Free Consulting Service
If you wish to keep the books on our
easy terms of $2.00 a month, we will include
FREE a year’s Consulting Membership in the
Amertcan Technical Socliety, and you can
have Lhe services of our engineers and ex-
perts for one year as often as you wish ta
write in—ask for their help on any subject
within the scope of books.

Send the Coupon Now

Don’t send any money. Just mail the
coupon properly filled out and the books will
come to you at once by express collect. Keep
them a whole week and use them as if thev
were Your own, Send them back to us if you
want lo, but give them a trial anyway, and If
you keep them send us only $2.00. You can
send the balance of the special $I2.80 price
the same way—§$2.00 each month

Give yourself a chance to make some
real monev—right now. Send the coupon be-
fore you turn this page.

American Technical Society
Dept. T-3383 Chicago, U. 5. A,

[%(:CEPT this free offer and

American Techalcal Soclety. Dept. T-3383, Chicago

Please serd me a set of Telephony and Teleg-
taphy in 4 volumes, express collect. 1 will send
you $2.00 in 7 days and $2.00 each month until [
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Mesco Telegraph

Practice Set
For Learning Telegraph Codes

The Practice Set comprises a regutar tele-
graph ke, whhout clreuit breaker, a special
high plich buzzer, one cell Red Seal Dry
Rattery, and four feet of green silk covercd
flexible cord.

The ker and buzzer are mounted on a
highly finished wood base, and three Bickel
plated binding posts are so cunnected that the
set may be used for five different purposes.
List No. Price
342 Telegraph Practice Set, with Bat-

tery and Cord.....crrevessessss-33.24
weighs 4 Ibs. packed.

Price does aot include postage.

MESC Combimatise Practice Sel (w learniog the Morse
wnd Costinenta) Visusl and Aedble Cedas

This outfit is the only reilzble lnstrument which
wi) eneble studenta to become rroficient operators
. 8. Narel Service. beceuso IL 1s equipped
with 8 buzzer and miniature lemp enabling the
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quickie
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son Effect” as utilized for the rectification
of high frequency oscillations, or currents.
This was interesting 1o me only as an evi-
dence of growing activity aleng lines sim-
ilar 10 those of my new detector. I was
familiar, of course. with the phenomena

-originally discovered by Edison, and investi-

gated and developed by Howell, Fleming,
\Wehnelt, et al; but from the very first of
my work with radio detectors I always had
in mind a relay, in the true sense of the
word, not a rectificr; in other words, a de-
tector in which the energy of the audible
signal was supplied from a lecal Dattery.
This local energy being merely controlled
or released by the incoming signal. It had
always been obvious to me that such a de-
vice should be more efficient than any form
of rectificr where the signal indication is
effccted only by the energy actually received
thru the antenca.

Fig. 1. Patent No. 824.637. is an obviousiy
practical development of Fig. 5 of my first
patent, No. 979.275. In this fizure two in-
candescent filaments are sealed in the glass
bulb, and each lighted from its own “A”
battery. Here, as always, the original sep-
arate “B” battery is shown.

This figure is interesting to many, who
until recently, if even now, have never
heard that an audion of this tvpe works
equally well whether both electrodes are in-
candescent, or whether one is incandescent
and the other cold. It might be well to
point out now in this connection that during
the patent trial—the Fleming valve vs. the
Audion—a demonstration was made before
the court where all three electrodes were in
the form of filaments, where each could be
heated to incandescence by a scparate bat-
tery. The demonstration showed that when
this device was connected up as an audion
that either outside filament could be nsed
as the "plate” electrode indifferently, and
the signals were of thc same intensity
whether two electrodes were cold or all
three hot. The purpose of this test was to
demonsirate beyond all cavil the falseness
of the assumption that rectification plays 1
any way an important or esseatial part in
the operation of the three electrode audion.

Fig. 3 of the above nentioned patent No.
824,637 shows the next obvious step in the
evolution of the audion ie, doing away
with the unnecessary battery for heating
one of the electrodes. It was obvious, of
conrse, that so long as the "B battery was
properly connected so that its positive pole
led to the cold electrode, there was no ne-
cessity or advantage in heating this second
electrode, The audion in this form—one
ot and onc cold electrode, and the “B” hat-
tery connected with this positive terminal
10 the cold clecirade, was used for some
months, and shows a sensiti _ness as a de-
tector. superior to that of the electrolytic
detector, and far superior to that of the
Fleming valve rectifier. \Ve had. thanks to
the “B" battery which was invariably em-
ployed, a genuinc relay or trigger action of
the high frequency oscillations upon the
normal current-carrying ions, or electrons,
passing between the two clectrodes,

As everyonc familiar with incandescent
lamp or X-ray bulb phcnomena knows, the
proportions oycurrcm passing between two
clectrodes thercin (onc or both being hot)
carried by ions or carried by thermions,
depends chicfly upon the deprec of exhaus-
tion of the bulb. The gradual preponder-
ance of thermionic conduction over ionic
conduction has been gradually increasing
as the art has progrest with improvements
in pumps, knowlcdge of the fine points of
exhaustion, ctc. Thus it has always becn
impossible to lay a finger upon a certain
date or upon any audion type of device,
and say, “This marks the distinction he-
tween an jonic, or gascous dctector, and a
thermionic detector.” It is in fact impos-
sible to prove even to-day when audions or
oscillions are exhaustcd to the highest de-
gree that the conductivity is entirely elec-
tronc.
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In the spring and summer of 1906 I had
opportunity to spend a good deal of time
on the andion problem, and was always
seeking to improve its efhiciency. Keeping
in mind then the disadvantage of directly

connecting the high frequency circuit with |

the local circuits, and harking back to the
four electrode gas-tlame detector above
mentioned, I sought to keep one electrode
of the high frequency circuit distinct from
the two electrodes of the local current.
Obviously the most simple experiment was
to wrap a picce of tinfoil around the out-
side of the glass bulb and connect this to
one ond of the sccondary transformer of
my receiver. The other end of the trans-
former was connected to the filament, it
being obviously unnecessary to employ four
electrodes to effect the end desired. Exact-
ly this arrangement, with the third electrode
around the ontside of thie bulb, is shown
in Fig. 3-of patent No. 841.386, which was
filed in Angust, 1906. [t will probably be
recalled that this outside etectrode has been
very recently “‘re-discovered” with consider-
able eclat and acclaim! I also at this time
wrapt a coil of wire around the bulb, con-
necting one end of this to the antenna and
the other to the ground, seeking thus to
effect the ionic conductivity between the
inner electrodes by clectro-magnetic influ-
ence from the high frequency oscillations
passing around this helix. See Fig. 4, pat-
ent No. 841,386

The arrangement of the external tinfoil
belt may therefore be called the parcnt of
the third clectrode. It showed a decided
improvement in the sensitiveness of the de-
tector. as I had anticipated. 1 recognized
that by this arrangement I had in effect a
condenser between the filament conncction
and a hypothetical third electrode, which
consisted of the conducting layer of gas lo-
cated on the interior walls of the bulb,
the other arm of this condenser being the
tinfoil belt outside the glass. I recognized
also that this was a very inefficient and in-
direct way of impressing the effect of the
high frequency oscillations upon the con-
ducting medium between the filament and
plate. The third electrode should therefore
be placed inside the bulb. I immediately in-
structed McCandless & Company to make
such a bulb. The first tvpe of this third
electrode was in the form of a plate, located
on the opposite side of the filament from
the “B” battery plate. This arrangement
showed the increased efficiency and sensi-
tiveness anticipated. It is shown in Figs. 2
and 4 of patent No. 841,387, filed October,
1906. This is the audion amplifier and tele-
phone relay patent. Fig. 2 of this patent
1s interesting as showing also for the first

time a third battery (“B”) in the external |

circuit between the third electrode and the
filament. T in this figure represents the
high frequency transformer.

In Fig. 4, where this battery is omitted,
is shown for the first time the grid stopping
condenser C. In studying this type of three
electrode bulb, I recognized that the third
electrode was not yet in its most efficient
position. It should be placed directly in the
path of the ionic or thermionic stream,
passing from filament to plate. where the
high frequency clectric charges imprest on
the electrode could best affect this stream.
But if placed directly between two elec-
trodes, a solid plate, of course, would con-
stitute practically a complete barrier. Hence
I devised the grid or perforated screen
structure. In fact, the first audion where
the third electrode was placed between the
filament and plate utilized the wire bent in
grid form which is familiar to every ama-
teur or user of the audion prior to 1914.

This type of third electrode so located
was so marked an improvement over the
preceding three-electrode bulb, that shortly
thereafter a patent was applied for on it.
This was issued in February, 1908, No. 879.-
532. Sce Fig. 1 where the complete receiv-
ing arrangement and the grid audion is
clearly shown.
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Brandes ‘“‘Superior” Head Set, com-
plete with head band, $6. A profcssion-
al set within the means of every ama-

teur. 2000 ohms.

possible.

Room 814

Be ready for better wireless results than you ever had before.
The malched tone of the two Brandes diaphrams make this

Every Braudes head set is sold under a positive tnoney-back
guarantee that it is superior to any other receiver at its price
in clearness, sensitiveness, and range.

Order 2 Brandes Head Set today—or send 4¢ for Booklet E
with complete description of Brandes receivers.

C. BRANDES, Inc.

Wireless Receiver Specialists
32 Union Square

BRANDES
Wireless Head Setsl

Anticipate the demand that
will set in as soon as the Gov- |
ernment lifts its ban on ama- |
teur wireless stations.

Order your BRANDES
WIRELESS HEAD SET
TODAY. ‘

New York City

Coast.
{ Balboa Building

Complete line of Brandes receivers for those in Western States and Pacific
Catalogue E on request.

FORD KING

SAN FRANCISCO, CALV_I

at bargain prices.

bands.

’ 1391 SEDGWICK AVENUE

Radio Amateurs!

Buy parts and make your own sets. Large stock
of radio materials left on our hands because of
canceled Government contracts!

An opportunity for buying high grade materials

Guaranteed Galena Crystals, everything for
coils, switches, knobs, resistances - insulating
materials, condenser plates and parts, Litzen-
draht and magnet wires, contact points, head

Also Manufacturers of Complete Receivers, Condensers,
Variometers, Inductances, Oscillion Transmitters.

DE FOREST RADI0 TEL. & TEL. CO.

NEW YORK CITY
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MURDOCK

Radio Receivers

Noted for their extreme
sensitiveness and un-
failing dependability.
At the very reasonable
prices, they are the best
receiver value in the
world.

Buy now for present
and future needs.

Other Apparatus
of Equal Merit
Available for
Experimenters,

Schools, and Col-

leges.

Ask for Bulletin No. 18.

WM. J. MURDOCK CO.

55 Carter St.
Chelsea, Mass.

2 Individual instruction
ereleSS continues under the
general supervision of E. E. Bucher,
Instructing Engineer, Marconi Wireless
Telegraph Co.

Y. M.C. A. TELEGRAPH SCHOOL
Marcy Ave,, near Broadway, Brooklyn, N. Y.

Guaranteed 99°; pure selenium
Made by people wlo know thelr business, for the
mast difficult werk, requiring very sensillve.

r cells.  Standard cells, 3 each

THE SELEN!UM LABORATORIES,
New York Offices, 56 West 45th St.

Recharge your old dry Batteries

No Chemicals: Method Easy. Sent on receipt of

o C. E. MILLER, 164 Riveraide
25C COIn- Drive, Northampton, Mass,

cFt by

| two elecirode
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The audion remained in this form for
six years. During that time its merits be-
came gradually recognized in Europe as
well as here, and it was not long before the
little stranger was, like its predecessor, the
brother with “B”
adopted into the Marconi family, and like
its predecessor re-christened the “Fleming
Valve.” As soon as the audion amplifier
had bLeen developed for long distance tele-
phone service by ihe engincers of the West-
ern Electric Company, and iostalled on
most of the long distance lines of the A. T.
& T. Co.. we find certain English publica-
tions adopting it also into the Fleming valve
family; and now after the threc-elcctrode
device has demonstrated its utility as a
radio transmitter of absolutely constant un-
damped waves and made possible trans-

! oceanic telephony, we learn that this big

Lrother shich I first named the Oscillion,
is also the Fleming valve. Not even “junior”
ar “senior” is used to distinguish oue from
the other in this rapidly growing Fleming
valve family.

The art founded on the three-electrode
audion has grown of late years with enor-
mous strides. The great war has produced
a tremendous intensity of development for
various military purposes and it cannot be
disputed that the engineers of the Western
Electric Company have taken a foremost
position, and much of the present-day effi-
ciency of the detector and amplifier has
leen due to their efforts, spurred on as they
were by the difficult demands and specifica-
lions of our Signal Corps officers and en-
gineers. It is estimated that there has been
constructed for the U. S. Signal Corps dur-
ing the war between 200,000 and 300,000
audion and amplifier bulbs, and at least 50,-
000 senall oscillators. In Great Britain war-
time production has probably equaled or
exceeded the above; while in France we are
informed that during the last two years of
the war, the audion production has aver-
aged about 5.000 per day! The French bulb
is particularly interesting as being efficient
and suitable i all three uses, detector, am-
plifier and oscillator. For such purposes, of
course, a compromise in efficiency was in-
evitable, and maximum efficiency in either
of these three branches has been somewhat
sacrificed.

Considerable discussion has lately arisen
as to the first use of the audion as an
oscillator or source of alternating current.
This matter is now being thrashed out in a
multiple interference procedure in the U. S,
Patent Office. But the evidence so far in-
dicates that the writer’s application of this
property of the audion in the spring ot
1912, marked the first use of the audion as
a gencrator of undamped clectrical currents.
In view of recent developinents, particularly
the highly interesting announcements of
I'resident Vail of the A. T. & T. Co,, re-
varding multiplex wire telephony and teleg-
raphy over a single conductor pair. 1t may
be prophesicd that the application of the
audion as a generator of alternating cur-
rents will be fully as useful as that of de-
rector and amplifier.

There is, in the writer's opinion, no doubt
lut that if the development of radio is not
now made a Govermmnent monopoly, it will
wot be long hefore commercial trans-oceanic
wireless telephony will be cflected. This
work. whether the gencrator be a bank of
oscillions or a high frequency alternator,
will be made possible only thru the extraor-
Jdinary amplifying properties of the andion,
when vsed as telephone repeater or relay.

The simplicity of the oscillion transmitter
in small sizes, coupled with the extraor-
dinary sensitivencss of the "zero heat”
audion detector or amplifier of reccived
high frequency energy, warrants the belief

battery, |
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The Electric Safety razor makes shaving a
pleasure. Blade vibratlng 7,200 tlmes a mlnute
culs the beard smoolhiy and without slightest
rull or irritation—feels ke o gentle massage.
Can be used with or withoul eleciric eurrent.

AD users of Lhe Lek-Tro-Shav speak well of it

A barber says—"Have shaved for years and have
never used any ehaving device near its equal.”

A hume user says—"The most pleasing shave I've
ever had in my lite. Shaves niy face closer than J
used to ahave, but there is no after irdlation or I
effecta as I msually get from another razor.”

No. | Made for use 1rom’ Light Socket.:
No. 2 Mada for use from Dry Battery.

Write for fllustrated circular describlng Lek-Tro-

Shav Safely RaZor fully,

VIBRATING ELECTRIC RAZOR CO.
Dept. 122. Omaha, Nebr.

PHYSICIANS

THE SKINDERVIKEN
TRANSMITTER BUTTON

Is absolutely unegualled for stetho-
scope work. It will improve your
present stethoscope fully 50% and en-
able you to make a far better and more
accurate examination. Simple to in-
stall—you can make the change in
a few minutes’ time. Full directions
with cvery button.

Price $1.00 Each

Or write for ull particulars and special
information of value to physicians.

Skinderviken Telephone Equipment Co,
Abbreviated Address

STECO-2118-2136 N. Clark St. CHICAGO

TELEGRAPHY
AND RADIO

DAY ANDEVENING CLASSES
SEND FOR PROSPECTUS
IN SUBJECT INTERESTED

EASTERN RADIO INSTITUTE

899.8 Boyiston St. Boston, Mass.

110 V. TRANSFORMER
8 Volts Secondary ONLY $1.00

A relisble transformer for all experimental work, riog-
Ing bells, etc. Consumes so litlle power 1t will mot
movs ord{nary meter, $1.00. postpald. Cord and pluz,
0800 exira.

Transtormer No. (8. giving 8, 12 and |8 volts second-
ary. with plug, $2.00 postpaid. Order from this ad.

EMPIRE TRANSFORMER CO.

Dent. 11 2214 Sedgwick St,, CHICAGO

MARKO

STORAGE BATTERIES
ARE COOD—TRY ONE
Paul M. Marko & Co., Inc.

1402-1412 Atlantic Ave.
Biooklyn, N, Y.

ARCfON
INSTITUTE

rrqf.-:‘t'l'. ematics \Send or free caralogue
WARELESS PRESS Inc B3R ELM ST NEW YORK
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LATEST STYLE IN FLASHLIGHTS.
(Continued from page 767)

the entire set of meter dials are instantane-
ously photographed on a fihn. \When the
meter-rcader gets back to the office, the ex-
posed roll film is removed from the camera
and a new roll inserted. The filn is then
deveioped and the hills made out from the
record photographed tlhicreon.

Down on the farm we find another inter-
esting use of the flashlight, tho Llucle Josh
will swear that the old barn lantern is much
better, and this is in ihe lesting of cggs for
fertility and freshness. Several attach-
ments have been produced, or one can
easily be made from a piece of cardboard,
aluminum or tin, in the shape shown in the
accompanying illustration, Fig. 7, so that a
strong beam of light is thrown against the
egg. as it is placed in the opening in the
candling screen. In this connection it is in-
teresting to note that by holding a flashlight
buib against the hand or against the finger
that it is possible to locate foreign bodies
in the finger. The illumination is very in-
tense, and will act almost like an N-ray.

Fizure eight shows a doctor's head lamp
fitted up in an emergency or for regular
use from a pocket flashlight. The battery
is connected with a piece of flexible twin-
cord to the lamp bulb, which is preferably
mounted in a small receptacle secured to a
piece of fiber, and which in turn is wired or
sewed to a strip of elastic webbing. A
small buckle can be sccured to ihe free
ends of the webbed band, so as to hold it in
place on the head in any desired position.
A polisht nickel reflector is held in place
by the lamp when screwed into the socket,
as indicated.

Another clever use for flashlights is in
the form of a desk signal, and this schemne
is outhned at Fig. 9. It has been tried out
with great success in several offices. A
diagramn is given for a three-wire return
call system. The beauy of the ilashlight
call system is that it does not give such a
nervous shock to a person as the ordinary
buzzer or bell, and it is also very simple
and quick to install. Any one can install
such a signal system in a few minutes’ time.
Ordinary bell wire or some flexible lamp
cord is used for connecting the two sta-
tions together, and the internal connec-
tions made to the flashlight battery are
clearly shown in the diagram. \Vhere two
or more flashlights are used on one desk,
the lenses mav be of different colors, so
that the pdarty calling is indicated more
quickly.

Figure ten shows onc form of clectric
clocklight. Qf course. most ordinary mor-
1als find the pocket flashlight very usefni
ahout the bedroom, and invariably keep
one wunder their pillow, so that it is only
neccssary to flash it on the clock or waich
and ascertain the time whenever desired,
but in some instances it proves more con-
venicnt or desirable to have the lamp bull
mounted on the clock base as here shown.
Thase desiring to utilize this scheme can
casily do so, and all that is necessary is the
ordinary flashlight, the proper length of
flexible twin-cord and a push-button, pre-
ferably of the pear-shaped variety.

Ficure eleven illustrates one out of about
ten thousand possibilities in electric flash-
light advertising and tie-pin novelties. The
tlluminated “stove pipe” and sturt bosom
shown, were not merely skztched Ly the
artist, but were actually used for several
years in New York City, and tickled the
heart of many a youncster as wcll as
grown-up. The man ftted with this il-
luminated silk hat and shirt bosom was
quite a common figure on Broadway at onc
time. and crcated one of the most novel
surprises progressive advertising ever ini-
tiated. Needless to say, the best results are
obtained with such an arrangement when
the tights are flashed ou and off at short
intervals. In the present case the hat he-
cainc illuminated first and then the shirt

ELECTRICAL EXPERIMENTER

hosom, the arrow in the front of the hat
sign causing the onlooker to glance down-
ward mvariably, and at that psychological
momeni— lo and behold! the shirt bosom
blazed forth im all its red-and-white-
striped-glnry, to the effect that “Killem-
quick’s” whisky was the only stuff that had
the “punch”—it did'nt say it was a deadly
punch, to be sure.

The illustration at Fig. 12, shows a very
ingenious and most usefnl instrument utiliz-
ing the flashlight principle and kuown as
the inspectoscobe.  As the illustration
shows, the inspectoscope comprises a tube
either of fixt length, or else made tele-
scopic, at the lower end of which there is a
mirror placed at an augle of 43 degrees,
whilc at the upper end of the tube a smalt
flashlight case and its battery are mounted,
The tamp at the bottom of the tube receives
current thru the metal tube, and the other
side of the circuit is completed thri a sin-
zle insulated wire leading up to the flash-
light battery, the bhutton switch on the bat-
tery case being used to light the lamp.
This itnstrument has been found extremely
cfficacious in rcading name-plates on mo-
tors and other machinery where they hap-
pen to be in inaccessible locations, such as
close to a wall, ete. Many other practical
and ingenious unses of the flashlight will
suggest themselves to the reader, and it is
doubtful if there has ever becn any one
invention in the electrical field that has be-
come more universally adapted than the
pocket flashlight.

POPULAR ASTRONOMY.
(Continned from page 781)

the planet is best seen. Its flattening at the
poles, which is nearly ten per cent of its
equatorial diamneter gives it a decidedly
oval appcarance at this time. Ordinarily
one of the hemispheres of Saturn is partly
or entircly concealed by the rings so that
the oblate forin is not so noticeable. After
the temporary disappearance of the rings
in 1920 the earth will pass from a position
below the rings to one above them. The
northern surfacc of the rings and the north-
ern hemisphere of Saturn will come more
and mmore into view after this date, the
southern surface of the rings being invis-
ible and less and less of the southern
hemisphiere of (he planet being seen until
the rings once more approach their widest
opening about seven years later. From
this time on until the carth is once more
in the plane of the rings, after another
quarter revolution of the planet, the eleva-
tion of the earth above the rings hecomes
less and less and the width of the svstem
decreases in proportion to its leagth. It
was this change in the tilt and visibility of
the rings that so perplexed Galileo when he
attempted to make out the nature of these
appendages of Saturn with his crude tele-
scope of insufficient magnifying power. So
great was his bewilderment when the rings
finalty disappcarcd that he cried out in de-
spair that Saturn must have swallowed his
children, according 1o the legend. He
finally Lecaine so exasperated with the re-
sults of his oliservations that he gave up
observing the planet. The true nature of
these appendages of Saturn remained a
mystery until Huyghens solved the prob-
lem in 1653, some time after the death of
Galileo.

In addition to the rings, Saturn has nine
salcllites named in the order of their dis-

tance outward from the planei: Mimas.
Enceladus, Tethys, Dione. Rhea, Titan,
Hyperion. lapetus and Phoebe. The last

mentionced satellite was discovered by \W.
H. Pickering in 1899. It aroused grcat in-
terest at the time because it was the first
satellite to be discovered wiih “retrograde”
motion in its orbit. Two satellites of Jupi-
ter since discovered revolve in the same
direction around their primary,

The sateilites of Saturn approximate to

{Continned ou page 823)
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HE SKINDERVIKEN TRANSMIT-

TER BUTTON presents the latest

advance in microphones and
marks a revolution in transmitter con.
struction. It works on an entirely
new principle, takes up practically no
room. and marks the end of all tele-
phone transmitter troubles.

The SKINDERVIKEN TRANSMIT.-
TER BUTTON can be placed in any
position and it will talk loudly and
distinctly and is at the same time
extraordinarily sensitive, It was pri-
marily designed to replace the old
damaged or burnt-out transmitter.
Simply unscrew and remove the tele-
phone transmitter front, disconnect
the two inside wires, unserew and re-
move the bridge and the old electrode.
There remains only the diafram.
These wires are then connected with
the Skinderviken button, the latter
screwed to the diafram, and after
screwing the old transmitter housing
together again, the telephone is ready
for work.

ELECTRICAL EXPERIMENTER
readers will be particularly interested
in all the different experiments that
can be performed with the Skinder-
viken Button. Fig. | shows the Skin-
derviken button attached to the back
of an Ingerscll wateh case. When
speaking towards the inside of the
case, it will be found that the voice
is reproduced clearly and loudly,

ELECTRICAL EXPERIMENTER

This shows hmy Hut-
ton_ 48 allached o
ordlnary telephone
transmitter.

March,

TALKING
THROUGH

7
2
H
=

PREACHER'S
PULPIT

Fig. 3

Fig. 4

Fig. 2 shows another interesting
stunt. By attaching the button to a tin
diafram about the size of half a dollar,
and by holding the diafram at the side
of the throat, as shown, speech can
be transmitted with surprising clarity.
Fig. 3 illustrates the same arrange-
ment placed on the chest as shown.
In this position the transmitter will
talk clearly and loudly, Fig. 4 shows
an arrangement whereby the Skinder-
viken button is attached on a thin
wood board at the preacher’s pul-
pit. His voice is clearly transmitted
so that people hard of hearing can
readily hear the sermen. Fig. 5
shows how a very sensitive Detecto-
phonc can be made by placing one
of the buttens in the center of a litho-
graphed cardboard picture, so that
only the small brass nut shows. The large
surface of the picture acts as a big dia-
fram. and the voice is well reproduced.
Fig. 6 shows an interesting stunt. whereby
a hole is drilled in the side of a thin glass
water-tumbler; the sides of the glass thus
acting as a diafram, the voice is elearly
transmitted. Fig. 7 shows a simple match
box Detectophone. The Skinderviken but-
ton is concealed inside of the box, only the
small brass nut showing on the outside.
This can be camouflaged as well. This de-
vite talks well. Fig. 8 shows how to trans-
mit phonograph music at a distance merely
by drilling 2 small hole in the phonograph
arm and attaching the Skinderviken but-
ton: a very favorite experiment with all
experimenters.

We have such unlimited corfidence in the Skinderviken Transmitter Button that we make the
following remarkable offer. Send us one dollar ($1.00) for which we will mail one button prepaid. If
you do not wish to keep it. return it within five days and your money will be refunded. Boyst send
atamp for booklet No. 4. It gives diagrams and experiments using the Skinderviken Transmitter But-
ton, and prices of telephone equipment

ALSO ALL KINDS OF TELEPHONE PARTS FOR EXPERIMENTERS
at prices far below the actual cost of manufacture

TALKING WITH
WATERGLASS £

ST

Fig. 6

MATCH-BOX
DETECTOPHON

PHONCGRAPH
MUSIC AT A
DISTANCE
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POPULAR ASTRONOMY.

(Continned from page 821}
those of Jupiter in size and exactly cqual
thein in number. The largest, Titan, is
three thousand miles in diameter and
can be secen with the smallest lelescopes.
With a four-inch telescope fve of the
satellites can be easily found tho they are
1ot as interesting to observe as the satellites
of Jupiter because they arc on the average
four bundred million miles more distant.
The time they require to wake olle journey
around Saturn varies from nearly twenty-
three hours for Mimas, the nearest, to ap-
proximately five huudred and twenty-four
days for Phoebe, the most distaut.

Like Jupiter, Saturn is marked by belts
parallel to the equator tho they appear more
indistinct than those of Jupiter on account
of the greater distance of Saturn. Saturn
also resembles Jupiter in its physical com-
position which is largely, if not entirely.
gaseous and iu the extremely short period
of rotation on its axis which is approx-
mately ten hours. Iu more ways than one
Saturn is a very unusual planet. In addi-
tion to possessing an enormous riug sys-
tem it is the lightest of all the planets, its
density being only sixty-three hundredths
that of water, and it i1s the most oblate, its

Fig. Il Shows (On a Scale Reduced Ten Times
From That of Fig. 1) the Orbits of the Outer

Satellites. Even on This Reduced Scale It Is
fmpossible to Represent the Orbit of Phoebe,
the Most Distant, Which Is Three and Six-
Tenths Times More Distant Than Japetus.

flattening at the poles amounting nearly to
one-tenth of its diameter, 1ts equator is
more highly inclined to its orbit than 1s
the case with any other planet, not even
excepting the earth and Mars. For this
reason its seasonal changes are very great,
in marked contrast to Jupiter whose equator
lies very nearly in the plane of its orbit.
Since Saturn is so [ar away [rom the sun
that it receives only one-ninetieth as much
light and heat per unit area as the earth, its
outer gaseous surlace must be extremely
cold unless considerable heat is conveyed
to the surface from within its hot interior.

Prof. Lowell concluded from certain ob-
servations made at Flagstaff, Ariz, that
Saturn is composed of layers of different
densities and that the inner layers are more
flattened at the poles and rotate faster than
the onter layers. Marked variations in the
color and brightness of the ball of the
planct have been noted fromn time to time.
In 1916 observers of Saturn deseribed the
planet as pinkish-brown and conspicuously
darker than the brighter portions of the
rings. The rinzed planet inay now be found
in the constellation of lLeo not very far
from the star Regulus at the end of the
handle of “The Sickle.” It is more than
twice as bright as Regnlus and of a yellow-
ish tinge. As it was in opposition to the
sun on Felruary 14, it is now most favor-
ably placed for observation, heing visible
all thru the night.

“THE BORDER WIRELESS' AND
“THE HUN WITHIN”

(Continued from page 768)
cause of his hatred for Prussian autocracy
and who has become intensely American.
His son Karl, however, whose nature is
cold, is pro-German despite his father’s

ELECTRICAL EXPERIMENTER

protests, and after heing educated in Ger-
many he returns home just before Germany
involves the world i war.

Near the Wagner home lives an invalid,
with her daughter, Beth, a charming pa-
triotic girl. The girl’s father at his death
begs \Wagner to watch over Beth and she
seems uevoted to Karl; he offers no protest.
Frank Douglas, a schoolmate of Betl's, is
devotedly attached to her and her seeming
preference for Karl causes him great anx-
iety. Beth is living in the Wagner home
and there meets Grippen, a German spy,
who is assisted by Leone, known as the
“Lynx,” a German Sccret Service agent,
and Krug, a spy, who is a sailor on a trans-
port. Douglas enters the United States
Secret Service as operative and is trailing
Leone,

At dinner, young Wagner takes the oath
binding himself to the service of the Kaiser.
It is determined by Grippen and his agents
to destroy American shipping and wlen
war is declared by the United States against
Germany, Grippen resolves to destiroy
transports conveying troops to Frauce
Beth is ceated in an easy chair one night
when she overhears Leone tell IXarl that
Krug has planted a bomb, secreted in a
thermos bottle, on board a transport. and
that it has been timed to explode at mid-
night on the date of sailing of the vessel.

Shocked at this proof of the perfidy of
the man she believed she loves, Beth up-
braids Iarl, whereupon he binds and gags
her and then conveys her to the mountains
where Grippen's lair is located. Douglas
is trailing the spies persistently and they
decide to get rid of him. He is kidnapt
and when his scnses leave him, the spies
throw him out of an automobile into a
creek. This revives him and he makes his
way with difficulty to the spy rendezvous
where lhe discovers that Beth is a prisoner.

He eludes the guard and obtains access
to Beth who tells him of the attempt to be
made te destroy the transport. He has a
fierce battle with the guards, but manages
to place Beth in an antomobile and start at
full speed to warn the authorities of the
transport’s peril. They reach the Wagner
home after Karl's departure and when the
father hears of his son’s traitorous conduct
he 1s trantic with rage.
having been put out of commission by Karl,
Beth leaves for a wireless siation near by.

Karl returns home and when his father
ppraids him, he shoots him. A inob gathers
outside and Karl is about te be lynched
whei a troop of cavalry saves him. He
and Grippen are taken in custody for trial.
Meanwhile Beth and Donglas reach the
wireless station and altho the bomb is to
explode at midnight, the operator at ten
miuutes of that hour, has f{ailed to get in
touch with the transport.

Krug is about to jump overlhoard to es-
cape the fate he and his confederates have
prepared for the troops aboard the trans-
port, when Beih’s wireless message is re-
ceived and he is apprchended. The bomb is
discovered at one minute of twelve o'clock
and it explodes as it is hurled into the
water. The elder Wagner recovers from
his wound and Deth and Douglas plight
their trotl. R ——

THOSE PASSIONATE “THREE
WEEKS” AGAIN.

Ever read many clectrical advertise-
ments? Herc's a gem, culled from a South
Carolina newspaper by Sevinour Paul, of
the U. S. Field Artillery Depot, Camp Jack-
son. Thanks, Seymour, call again. And,
say, while we think of it, you ouglht to sce

the words “oscillatiy
are mis-spelled  andgzey
What's the use—the:

The ielephone |

United States patents made in all cases before preparing applicat’ o
Highest References® :

823

s |
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I Got the Job
“I’m to be Manager of my Department
starting Monday. ‘The boss said he had
been watching all the men. When he
found I had been studying at home with
the International Correspondence Schools
he knew I had the right stuff in me—
that I was bound to make good. Now we
can move over to that house on Oakland
Avenue and you can have a maid and
take things easy. [ tellcyou, Nell, taking
that course with the I. C. S. was the best
thing I ever did.””

Spare-time study with the 1. C. S. is winning
promotions for thousands of men and bringing
happiness to thousands of homes all over the
world, In offices, shops, stores, mines, mitls and
on railroads. I. C. §. trained men are stepping up
10 big jobs, over the heads of older men, pastthose
whose only qualification is long service.

There is a Job Ahead of YOU

Some man is going to be picked for it. The boss
can’t take chances. When he selects the one to
hold it he is £oingZ to choose a trained man with
sound, practical knowledge of the work Get
husy right now and put yourself in line for that
promotioh. You can do it in spare time in your
own home through the Internationa) Correspond-
ence Schools, just as nearly two million men have
donein the Iast twenty-seven years, just as more
than 100,000 men are doing today.

The first step these men took was to mark and
mail this coupon. Make your start the same way—
and make it right now.

| k4
L]
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INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 6181, SCRANTON, PA.

Explain, without obligating me, how I can qualify for the
position, or In the subject, betore Which 1 mark X.

FLENTRIOAL ENGINEER ONEMICAL ENGINEER

Ele¢trician SALESMANSIUP
Electric Wirlng ADVERTISING MAN
Electric Lighting Window Trimmer

Show Card Writer
ClOutdoor Sign Painter

RAILROADER

ILLUSTRATOR

I DESIGNER
z BOOKKEEPER

Etectric Car Running
Heavy Electrie Traction
Electrical Draftsman
Eisctric Machlne leslgner
Telegraoph Expert
Practical Telephony
BMEOHANICAL ENUINEER
pMechanical Drattsman
Ship Draftsman
Machine Shop Practice
Toolmaker
Gaos Engineer
C1VIL ENGINEER
iSurveying and Mapping

Btenorranher and Trpist
Cert. Puh. Accountent
Traffic Management
Commercial
GOOD ENGLISI
STATIONARY FNGIAEER
CIVIL SERVICE

| Rallway Mail Glerk

. Textlle Overseer or Sapt.

L) ARRICULTURE
Navigator ) Sesalsh
rouitry Aakslag §' ) Freneh
Antomobiles ] Italisn

MINE FOREMN'N ORENG'R
L] ARCHITECT
) Architeetural Dratteman
1 PLUMRING AND NNEATING
Sheet Metal Worker

Name.

Present
Occupation__

Strect
and No.

_ City

WANTED — Railway Mail
Age 16 to 40 -
$1100 to $2000 Year

Common Educa-
tion Sufficient

Clerks

Fravklin Institute
Dept. C101
Rochester, N. Y,

Sirs: 8end ine. without charge.
(1) sample Railway Mail Clark
Tyamindtion queatiens: (2)

&
Life job., . &

I e liste
the hundreds of letterspyg.Fe pirioiige and Procedure, and Law Points fopink viaces of all O.

examinatlons:
Jobs now

seoming

Prompt Artention Reag buok

mg it,

FREE COUPON!

FOR SALE— Westini- TOR J. EVANS & CO., Patent Attorneys

lating 40 cycle fan,

Am leaviug city, Gldg.

www.americanradiohistorv.com

Pittshurgh Offices:
514 Empire Bidg.
n Offices: 779 Ninth Street, N. W,, Washington, D.C,

£ =
*uuiRITERS
B B», SAVE $2S T0 $SQon
.khown'"YoungProcess,

. Kenial appli
— Gid-o L 2. e S
— iy Crec Ut Y0UhG 1PTWRITER O, Dept. B8, Chicsgo
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ELECTRICAL EXPERIMENTER

March,

No. EX2002

| HE BGY'S ELECTRIC TOYS"” contains enough material
TO MAKE AND COMFLETE OVER TWENTY-FIVE
DIFFERENT ELECTRICAL APPARATUS without any
other tools, ¢xeept a screw-driver furnlghed with the outsit, The hox contaius
the following complete Instronients and apparalus which are alrcady assenibled ;
Student’s chromic plunge lattery, eompuss-galvanometer, solenold, telephono
rccclwr. (hrtrlr Ianm Encugh varions parts, wire, ete.. are furnished to
Electromagnnl, electrlc cannon, magnetic pictures. dancing Spirai. electric
hammer, galvanometer, voltmcter, hook Ior telephone recciver, condenser,
sensitive microphone, short dislance wireless telephone, test storage battery.
shocking coil, complete telegraph sel. eleclrie Fiveting machine, eleetrie buz-
zer, dancing fishes, singing lelephone, mysterions dancing man, electric jump-
ing jack, magnelic geometric figures. rheostat. erratic nendulum, clectric

butterfly, thermo electric mctor, visuat telegraph, ete.. ele.
Thls dnes net by any means exhaust the lisl, but a great many more ap-

¥
With t struclion book woieli we furnlsh, one hundred experiments that
ean b made with this outfil pre Usted, nearly nll of these being dllustrated
L S L] ] WCCSHITY
) ! | )

hing con be consiruc con .|
{Cantlnned In next eolunind
*The Livest Calalog in America”

tnr big, new electrbead cyeclopedia No. 1% Is staiting for yo

st Lver;

Posltively
. 18
IK "Tr:allw

on Wirelrss Tetegraghy FRER Wire
e P A

- . ————---—_"
A

'E erviken Telephone Equipment Co. :

>

incntionis g e

EXPERIMENTERS!

A Sample of What You Can Do With This Outfit

Thia illustration, &
nule fram an avtnal
Phatograpl,  shows
only a very few In-
striments that cign he
innde with the Boy's
Electric Toys: Elec-
tnie Tvidulum,
Y.lectrie Telegraph,
Current Uencratur,
Lle c trle
1D a ein
.\ulfnl l}.
yauome Le
Bpove e
nt pern
us to rhow lhe hundreds of
experiments that can be per-
formed  with  tlls  wondetfu]
auttit,

The outfit contains (14 scparate picces of material and 24 picces of
finished articles ready to use al once.

Among the finished mnterial the following parts are jocluded:
Chromie salts for batiery, lamp socket, buottle of mercury, care wice
(wo different lengihs), a boutle of fron thinks, three Spools of wire,
carbons, a quantity of muehlue serews, ftexible cord, two wand hases,
glass plate, purafMne paper, blnding jwsts, serew-driver, ete.. ¢te. The
instruction bosk Is su elear that anyone can make the appuratus with-
out trouble, and hesides a1 section of the instruction book is tuken up
with the fundamentals of eleetrleity to acuuaiut the layman with all
hmportant faets tn electrieity in o slmple manner.

L

r
[
1t

We guarianiee satlsfaction,
The size over all of the autfit s 14x0x23% . Shinbing welght, 8
Ibs. No. EX2P02 "The Boy's Electric Tuys. outfil as described.
IMMEDIATE SHIPMENTS

O O

The “Elect~o’” Radiotone
HIGH FREQUENCY SILENT TEST
BUZZER

This instrument gives a wonderful high
hitched MUSICAL XUTE In the recelvers.
laipossible 10 obtain whh  the ordliary
test buzzer. The RADIOTONE is nuilt
atong cntlrely new lines: it fs NOT am
ordinory lmzzer, recopstructed in mothe
mamier, The RADIOTUNE has a single
flne sieel recd vivratlng at a femarkally
high spewd, adjusted 0 Its most eiticient
frequency at the fuclory. Hlard silver von-
tacts are used tv make the instrument last
practlcally turerer,

Yes, the RADMTONE Is SILENT. In fact, it Is so sllent 1hat you st
place your car on lop of It to hiear its heuntitnl munsical note.

You will he astounded at the wonderfully elear. 500 cyele note. souniling
sharply In yeur recelvera.  To learn tha cades. thera |s absslulely nothlne
Jka 11, With the radiotane. @ key il ouo dry cell and ANY telephoue, &
fine lvormer's set IS had. Two or more sich sets in serlee wil amerd nu
end of pleasure fur Intereominanication work. St ipping Welght | b

Radistono as deserbbed............ovoivivaen e, ...eath $90
IMMEDIATE SHIPMEN‘I’S

The *“Electro” Telegraph

fs not a toy, but a practieal,
homeatly  built telesranh eutfh,
which nut only sonnds bt works
ke the g conmmereial g
ments, By stinlvlug 8l
tor 30 days you cun Heeome a
frst-class  telegraih operater.
Nuch opwrators nre lu hlg de-
maml now., Ouifit consists of
TWU complele telegraph hnﬂrn-
ments cach measuring 3% x 216
. Allmetal parts are bigli-

Iy “nbckel plated, including key
lever., \"-l\— hard ruhber lnob.
Telegrayh Code Chart, telegraph
hinnks andd mmmllng wire tomnes with set, but na hatterles. Outfit wirks
on 2 ey eells {one cell fur ench Instrument)y.  Twe “'Elvetrni™ is the ONLY
Outfit that works both ways, vach stacddon cau ¢sll: no swltches, un extrad
Notlbig (e &t out of arder. Guaranteed tngl- ase Y or eney $1 25

back. Priea Complels_as ilustrated (TWO INSTRUMENTS).
Shinplan Welnht, 2 Ibs
IMMEDIATE SHIPMENTS
The “Electro’ Codophone {’atents Pending)
what thils

remarkablsa
lastrument s
and does.

The "Elve-
'’ Cuda-
pPhano Is
positively the
mly  instri-
ment  anade
thiat will
unllate a So0
t¥ele naote
exaetly s
lreard I a
Wireless re-
eelver, The
lond-talklog reeclver equilped with a horn, talks ac Ioud that you can hear
the saund all over tne raom. cveit if there 15 3 Wi of other nose.

THAT'S NOT ALL. Ry lesening or Dghtenlug the fecolter cop, o fohe
trom the lowest, softest guulity. up 1o the loudest aml highesl seccaming
sound ean e had boa few Reeaoils

FOR INTERCOMMUNICATION, Ilaiug two dry cells for cach Iystrument,
1wn Codophooes when connecied with one wiro and retnrn groomt, can be
psedd for Intefrempmndeation hetwernn two houses wtf wile ayart,

%

e a1l no replarey the old-fashlued learaer’s telegraph set, con-
ateting of Kkey aimd sonmider,
The *“'Electre’* Codophoae |3 a Dandiume, well made Instevment, foul

1roof, amt bullt far hard work., Coutacts are of hard silver 3 Inch in
diameter. that will vntlast the instrument,

There In alsa a npest cude chare amd full directlons eaabliog any latelil.
geat young man or girl to leare tho codes within 30 days, pracislug one-
half hour u u:u

Slzea: 6% x 3 x 28,7 Shipping weleht, 2 N, 1 50
Coduplione ox described, cu:lrl:lt.ll: Sls ket Ry .

The “Elotro®

wowowm

"Llrc!rtral Lxpevimenter'

231 Fulton Street
NEW YORK
QR M E

ELECTRO IMPORTING (O,
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ELECTRICAL EXPERIMENTER

ADVICE

FOR 7™/
THIS FOR;\-)

'GEND

Don't Lose Your Righis

Before disclosing your inventian to any-
one send for

! blank form *“Evidence of
Conception”” to be signed aml witnessed.
A sample form together with printed in-
strictions will show you just how to work
up your cvidence and establish your rights
before filing application for patent. As
registered patent attorneys we represent
hundreds of inventors all over the U. S.
and Canada in the advancement of inven:
tions. Our schedule of fees will be found

reasonable. The form “Evidence of Con-

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,

capnot be answered by mail iree of cbarge.
readers.

and descriptioas must be clear aad explicit,

Such inquiries are publisht here for the benefit of ali
1f the idea is thought to be of importance, we make it a rule not to divulge all details, in
order to protect the inventor as iar as it is possible to

Should advice be desired by mail a neminal charge of $1.06 is made for each question. Sketches
OColy ooe side of sheet should be written on,

ception.” sample, instructions relating to
obtaining ol patent and schedule of fees
sent upoa request. Ask for them,—a post
card will do.

Regular inquiries addrest to “Patent Advice”

do so,

NOTICE TO CORRESPONDENTS

Questions on Patent Advice are answered in
this department ecvery month, and naturally
each question must take its turn. We have re-
ceived so many letters during the past months
that it is absolutely impossible for us to answer
them all in the “Experimenter.”” Thus, for in-
stance, the answers appearing in this issue are
of letters going back as far as July, 1918. We
would therefore urge our correspondents to hear
this in mind, and ii 2n answer is wanted quickly,
correspondents should make themselves ac-
quainted with tbe rules printed above.

Resistance Measuring Instrument.

(305) John E. \Wheatley, Roachdale, Ind.. has in-
vented a device for measuring resistance directly.
The devicc was designed to rcplace the volimeter-
ammeter resistance eircuit and \Wheatstone bridge
for measuring distances. QOur correspondent states
the casc correctly that both of these methods are
intricate and usually requiré some calenlation and
too much time. Our correspondent further dis-
¢loses the construction of his instrument which has
a scale working like an ordinary meter, so that
the resistance can be read off directly without the
necessity of caleulation, ete.

A 'bile there arc direct reading ohnmi-meters
on the market, the device in question certainly has
unusual merit; and if it can be marketed cheap
enough, say for anywhere from fftcen to twenty
dollars, we helieve that there is a big market for
such an instrument. \We think a patent can be
obtained.

Combination Cork Screw and Cork

Extractor.
(316) Dan Lingn, Huntington, Ark., submits
an idea of a combination cork screw and cor

extractor, and our iliustration shows the idea,
which consists of a handle, cork screw on onc
end and beaded wire ends with the ring, at the
other side. Thec modus operandi is shown in Fig.
No. 2. With a device of this kind as is well-
known the cork can be extracted very readily once
it was pushed inside of the hottle. ) X

A, The idea is a good oune, and while there is
ol course nothing new as far as the two utenmsils
are concerned, the combination of the 1wo iuto
one is undoubtedily a good featnre. To onr mind,
if the wires could be pushed mside of the handle,
out of tbe way, it would be an added fcature of

Beoded King fo regulofe Qrisceew
&nds {Girrensions of wire
- T

ﬁo///e._\

merit. We helieve a patent can be obtained on a
device of this kind.

255 OURAY BLDG.,
WASHINGTON, D. C.

Electro-Magnetic Screw Driver.

(317) Vernan Clements, Elmwood, Nebraksa, =
submits a <lever device wlhich he terms an “electro- -

e e ——
W e pavents ¥ TRACE mARRS, ] |
g SEOPYRIGNTS || | ! DESICGNS M

Hotlow handle fer AMagnel === s e

flash Jight baitery

|U.S.PATENTS |
| MAKE IDEAS PAY |

Qur facilities for securing patents
enable us to give prompt and re-
liable service at reasonable rates.
Inventors are invited to write to
us regarding questions appertain-
ing to securing patent protection.

§ mix = o

tempered

An Electro-magnetic Screw Driver with Self-
contained Battery in Handle. |

magnetic screw driver.” The skeich shows the |
idea which cousists of a screw driver with clectro-
magnet, the latter heing energized by a battery
held in the lLiollow handle. Current is supplied to

All matters receive prompt atten-
the magnet by mecans of a switch ring. Our ad- |
vice 1s asked,

tion. Send sketch for preliminary
This at first blush seems a good idea, and

cxamination.
if the screw driver is only used for a few seconls y
at a time, which it probably would, it possibly will I ! R
work satisfactorily, for the magnctism is only A. M, BUCK & CO.
used to pick up a screw and hold it long enough Patent Attorneys

til the latter is set: then th t ‘
1o e turned o We sy suphoced. Tt it prohaby ¥ 205 Second Natioasl Baok Bide..Washiogtoo D.C.

1 We say supposcd, hut it pro
never is.  The user would most likely forget to
turn off the switch, with the result that the small
battery would run down very shortly, and this 1s
where the trouble lies, Otherwise, however, wc
sce no fuudamental objection. We are not quite |

certain if a patent can be obtained, as it secins to
us we have seen a similar idea once before.
Secarch in the patent office would, to our mind,
amply repay our correspondent.

Competent Patent Service

By a Former Examining Official
of the U. S, Pateat Office

' || NORMAN T. WHITAKER

Lawyer and Engineer
480 Whitoker Blde. Washington, D. C.

Trolley Wheel.
(308) Russell A. Adams, Battle Creek, Mich.,

has sent sketch aud description of a trolley wheel,

INQUIRIES INVITED

=
TRADE-MARKS

COPYRIGHTS

JATENT.

Before disclosing an invention, the inventor should write for our blank

Clever Combinatlon Cork Screw and Cork
Extractor.

You ;cm'ﬁl by mruh'oni:xgv\;wv\;iﬁﬁféﬁipér#ébqghri(gtﬁ'f\'/'.éﬂml writiug to ﬂd‘.'f.';l!l.’rr.

form “EVIDENCE OF CONCEPTION”. This should be signed and witnessed
and if returned to us together with model or sketch and description of the in-
vention wec will give our opinion as to its patentable nature.

Our Illustrated Guide Book, HOW TO OBTAIN A PATENT, sent Free on
request. Contains full instructions regarding Patents, Trade-Marks, Foreign
| Patents, Our Methods, Terms and 100 Mechanical Movements illustrated and de-

scribed. Articles on Patent Practice and Procedure, and Law Points for inventors.

An actual searchb of United States pateots made in all cases before preparing application for patent.
Electrical Cases a Specialty Highest References” Prompt A*tention Reasonable Terms

FREE COUPON!

VICTOR . EVANS & CO., Patent Attorneys
New York OfMces: Pittsburgh Offices: Philadelphia Offices:

1001 to 1007 woolworth Bidg. 514 Empire Bldg. 135 S. Broad St
Main Offices: 779 Ninth Streot, N. W., Washington, D.C.
. Address .

Name .. ..
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WITH AN IDEA

I ofter a commprehensive, ex-
periencedd, eflicient service for
his promipt, jegal protection aud
the development of hils proposis
tion.

Send sketeh, or nuulel and description,
for advice as to cost, search through
prier United States patents, ete.  I're-
liminary advice rladly furnished with-
oul charge.

My expetlence aad famlllerhiy with vsrious
arta, {requeat]y epshle e 1o gecuralely gd-
vise clients s« to prohabla Dstentabilily vfore
thoy £0 10 80Y exfense,

Rooklet of tsluable Infonyntion and form
for ot erly divelosing your Lica, free on re-
qu-st.  Write tola)

RICHARD B. OWEN, Patent Lawyer

1634 Owen Building, Washington, D. C.
2276-8 Woolwerth Bldg., New York City

INVENTORS: Send us sketchesora
model of your invention and a de-
scription of the device for advice
in regard to the best way of ob-
talning patent protection. Our practical
experlence covers a period of twenty years. Our

haod-book on patents ls sent free on request. All
communlcatlona sirictly confldential. Write us today,

TALBERT & TALBERT

Patent Lawyers
4287 Talbert Bldg. Washingten, D. C.

PATENTS

LACEY & LACEY

Attorneys-at-Law—Patent Practice Exclusively
Solicitors of

U. S. and Foreign Patents
Trade-Marks, Copyrights
639 F Street, N. W., Washington, D. C.

Write Us for Our Inventors’ Book

PATENT-SENSE
L ESTABLISHED 1869

Patents Promptly Procured

Send sketch or mode] for actual search
of U. S Patents. Highest references.
Personal service. Moderate fees. Write
for Free Patent Book.

GEORCGE P. KtMMEL, Patent Lawyer
99-R Oriental Bldg. Washington, D. C,

L [ ] Get Qp-te datuin HovsE Win.

Ol Save Tiwz. MoNEY,

ec rl clans I aBomand MaTEAIAL by vaing

oar 93 GENUVINE BLUE FRINT

DRawINGA, containing 8l] the

ntest diagremn and ronneetions known ln‘ht;u.cl‘-|:?‘ « —every diacTam
e Con el i the minate ne wned by Ars

As cle=trhe) smd

Brizs, BiROLax ALARWE, LiGHTR NUNCIATORS, FInF
and ELECTRIC GAS LidnTING, Thear d gesre bound lnthe
, 2 - ey o Rty

_PATENT SPECIALTY COMPANY
P. O. Box No.5%3 San Fran_:hco, Cal.

PATENTS

Inventora Invited to Write for Information
and Particulars
Highest References. Best Results,
romptness Assured.

WATSON E. COLEMAN

Patent Lawyer

624 F Street N. W Washington, D. C.

ELECTRICAL EXPERIMENTER

| which is supposed 10 stay on the wire. a solution

often lhuug{n of by inventors.
iries to overcome the objectional feature of a
wire jumping trolley hy» using wtwe side shoes,
pressing aganst the npper circumference of the
trolley wire. Several other ingenious puints are
also shown in this idea.

Ao Nothimg fundamentally new is cantained in
this idea, and our opinion is that inventors should
steer elear of trolley wheel improvemenrs. There
are literally thousands of such patents. and unat one
of them te our mind has ever heen adopted by any
of the traction companies. For many reasuns the
electrie ralway people seem to think that the old
copper wheel is still the best. It is the same as
the old.-fashioned telephone rteceiver, which has
heen on our telephones fer the past generations.
While thousands upon thousands of patents- -real
good ones, too—Nhave been issued, for some reason
or other, the old receiver is still gn the job and
probably will be for many vears to come. Our ad-
vice to inventors is to leave trolley wheels alone,
and guide their ingenuily and inventiveuess into
other and more productive channels.

FIVE CONVERSATIONS OVER

ONE WIRE.
(Continued from page 766)
thus gives the voice wave an identity of its
own and at the end of the jonrney the
waves are sorted and directed into their
proper channcls to be delivered as forined
originally.

But how do these five telephone currents
pass over the circuit simultancousty without
hecoming all mixed up. you ask. "Imagine,
for example,” said Mr. Gherardi, ‘a com-
posite photograph, in which each of five
subjects is photographed in a different color,
onc red. one blne. one green, one orange
and one violet. In the composite picture
the colors as well as the features are
blended, but when you look at it thru col-
ored glasses, each picture may be dis-
tinguished from the others. Thru red
glasses the red photograph is shown, thru
blue glasses the blue photograph comes up
most clearly, and so on.”

There are several other analogies in
physics, which will bring out the working
action of the control and filtering of these
“carrier” currents. First therc is ordinary
sunlight. A beam of this white light is
made up of a composite bundle of six
primary colors, each color representing a
difficrent and distinct vibration frequency
of the ether particles. Thus we find that
the beam of white light is first produced or
formed in the sun, where many different
chemicals are in a state of combustion—
each with a spectrum color of its own; alt
combine and form white light—the sun's
rays. These composite rays, combining six
predominating cther wave frequencies or
colors—red, orange, vellow, green, blue,
and violet—(not 1o mention a host of other
intermediate shades of colors with their
correspouding and distinct frequencies*),
are transmitied thru the intervening ether
to our earth. Now, if we take a pglass
prism, see figure “A,” and pass a beam of
sunlight (white light) thru it as shown,
then we will sec the compusite colors cor-
responding to the different [requencies pro-
jected on the sheet at the left, in the order
named.

A second phase of this experiment, fa-
miliar to every high-school boy. is that of
the *“synthesis of light”, illustrated at fig-
ure “H”. Here we have a beautiful analogy
to the multiplex telephone which can he
easily demonstrated, A beam of white light
(sunlight) of many frequencics, is past
thru the first prism, but as it emerges after
Teing filtered by prism No. 1 the scparated
(requencies (colors) are recomibined by
prism No. 2, and formed into a “composite
medinm of transmission”, such as that which
traverses the telephone wire when the five
telephone cirrents are applied to it.

A simple diagram for duplex telephony
hy the Squicr’s system is here shown.
Major-General . O. Squier propased his
muitiplex telephone and telegraph system
in 1911. He applied wireless currents to
wire systems amnl thus it was called Squier’s
"wired wiretess”. His iuvention had the

Qur corrcspondent

* See Wood's “Physical Optics”, page 11, for
tahle of different wave lengths (inverse of fre-
Jquencies) of various eolors.
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germ of the present multiple telephone in it.
There were a number of high frequency
generators (radio telephone transmitters)
connected across the common telephone sys-
tem, one way being shown, and a curre-
sponding number of tunable radio receiv-
ing stations counected across the same pair
of wires, Thus each radio frequency cur-
rent (30,000 cvcles and higher, so as to be
inandible) would be picked off tlie line and
past thru its own particular and properly
tuned receptor. The universal operaling
characteristics of the audion type of
vacuum relay as devised by Dr. Lee de
Forest suvlved the problein of making such
a system adaptabie 1o the use of the public.

Credit for the pioneer work accomplisht
by these men is given in the signed state-
inent announcing the successful solution of
the multiplex telephone problem addrest to
Hon. Albert S. Burleson, Postmaster Gen-
eral, Washington, D. C., by Theodore N.
Vail. President of the A. T. & T. Co.. on
December 11, 1918, which includes the fol-
lowing citation :—

*“From the earliest days of hoth the tele-
phone and the telegraph. there have been
almost numberless attempts by inventors,
scientists, and enginecrs to develop methods
for the multiplex transmission of nessages.
It was while working on the problem of
multiplex telegraphy that Dr. Bell had his
first conception of the structure of the
original telcphone. Now the organization,
which is continuously working 10 perfect
the telephone and to extend its usefulness,
has accomplisht not only multiplex tele-
phony. but also wmultiplex telegraphy and
has solved the telegraph problein upon
which Dr. Bell was working over forty
vears ago.

“While heretofore no substantial prac-
tical results had been obtained notwith-
standing the efforts which have been di-
rected to this problem, some proposals
made by the earlier workers in this particu-
lar field have naturally proved suggestive
in the successful solution of the problem.
1 have in mind particularly a suggestion
made by Major General George O. Squier,
Chief Signal Officer of the United States
Army, about ten yvears ago and which at the
time attracted very general attention.

“Furthermore. while working in entirely
different fields and with a different objec-
tive, Dr. Lee de Forest a numbher of years
age mvented a wireless device known as
the audion which by our imiprovements and
adaptation we have made an important part
of our system.”

We all know, or at least have heard, that
there are ranges of frequencies, both elec-
trical and mechanical. that are beyvond the
limits of perception by any of our five
senses. But telephone engineers have
found out that currents of high frequency.
for cxample, obey the same laws as cur-
rents of Jow frequency. and they have
found out further that these high {requen-
cies have a particular liking for circuits
specially dimengioned 1o receive them, and
that each particular high frequency, or
range of high frequency, if given a chance
to chonse betwecen a number of different
circuits, will select the one best adapted to
its needs, and travel down it in preference
to all other circuits,

Now it 1s possible by the multiplex
method 1o utilize a single pair of wires for
five canversations, while two pairs of wires,
which heretofore had a maximum of three
conversations with the aid of the “phan-
tom,” may now be multiplexed to carry ten
sunultaneons conversations., This amounts
to an increase of more than threcfold in
the telephonic carrying capacity of the wirés
as compared with the best methods previ-
ously known to the art, and an increase of
fivefold in the capacity under conditions
where the phantom circuit just alluded to
is not employed.

The ncw multiplex system makes use of
alternating currents whose frequencies oc-
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cupy a range between the frequencies of
the ordinary telephone currents, which are
those of the human voice, and the lowest
frequencies which are used in wircless
commmunication. This frequency range has
not heretofore been commercially nused. It
is interesting to note that under favorable
conditions the whole range is audible to
many and the lower part of the range is
audible 10 any one with normal hearing. It
15 found that frequencies within this range
are high enough to be used as "carriers” of
ordinary telephone currents and yet with
proper arrangements can be transinitted
over long telephone Jines without the large
transmission losses and large inlerference
between circuits which would be brought in
by higher frequencies.

Each additional circuit in the new sys-
fen makes nse of some frequency within
this range. At the sending end of each cir-
cuit the ordinary telephone currcnts are
made 1o modulate this “carrier” frequency
by means of an audion tube so that the
amount of carrier frequency sent out on
the line varies with the amplitude of the
ordinary telephonc eurrents. At the re-
ceiving end the earrier current is put into a
demodulating circnit, which includes an-
other audion, and which then gives out the
original telephone current.

The different circunits are kept separate
at cach end by inserting in each circuit a
combination of impedances which make up
an electrical “filter.”” This transmils the
range of frequencies peculiar to that cir-
cuit and stops all other frequencies. An
important difference should be noted here
between this system and wireless systems
in that m wireless working it has been gen-
crally sufficient to send and reccive in
“tuned” circuits. In the multiplex system.
however, tuned circuits would not be suf-
ficient siuce each telephoune channel occu-
pies a range of frequencies of about 2,500
cycles and any circuit tuned to these com-
paratively low frequencies wounld be too
selective to receive such a range in the
proper nhanner.

Vacuum tubes (audions) are used in the
inodulating and demodulating circuits and
are also used as amplifiers in the trans-
mitting and receiving branches and at in-
termediate points along the line where
necessary to prevent the currcnts from be-
coming too highly attenuated.

In regard to the increased telegraphic
capacity afforded, Mr. Gherardi stated :—
“The advantages of the system wlhen ap-
plied 10 telegraphy as well as to telephony
were clearly shown in our tests. We
found that we can coinbine our system with
the printing telegraph so as to secice the
full advantages of the latter and the full
advantages of the multiplex system in re-
ducing wire requirements. Using our mul-
tiplex system with the ordinary hand op-
erated telegraph instriinent, connected with
a teleplione circuit, we can send from 1,500
to 1,000 words in a minute. When the mul-
tiplex system is connected with the printing
telegraph, we can send from 4,000 to 5,000
words m 60 seconds.”

GOLD AND SILVER LOCATED
WITH SOUND WAVES.
(Continued from page 769)

the ore bodies. For example, if the dis-
tance Dbetween the rceord made on the
oscillograph, '—O,, by the transformer on
depressing the key K, and the record made
by the arrival of the sound directly along
the line Q, which would be the first sound
to record itself after the depression of the
key, is five inches—then one inch on the
photographic record corresponds to one
mile in distance, since drill hole A is lo-
cated five miles from the drill hole D. This
cstablishes the standard of measuremcent on
the oscillograph,

Now for example, if the length between

the key depression record and the recored
made at D, by the sound reflected at J* is
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9 inches, it is evident that the sound pro-
ceeding from O and reflected at P, and
finally reaching D. has traveled 9 miles, 1f,
again, the length between the key depression
record on the oscillograph, R—O: and the
record made Dy the sound sent out from
0. and reflected hack from J, Fig. 2, is 8
inches, then it follows that the ore body 1,
is located approximately 4 miles from the
point A. The ore deposit therefore lies at
the intersection of thie sphere descrilied
about O, with a radius of 4 miles, with the
sphere described abont Di with radius 9
minus 4, i. e, 5 nules.

There are a humber of ways outlined in
Prof. Fessenden's description of lis inven-
tion, which may be wutilized for locating the
exact point on the line of intersection where
the ore bodies are located. As he points
out, it is possible to find this poiut of inter-
section by mecrely determining the time
elapsing between the key depression record
and the echo record made by reflection, say
at J. Fig. 2, together with a dctermination
of the dlrecuon from which the echo 1s
received. The extent of the ore body can
be olhtained by readings taken by transfer-
ring the oscillator Q, to the other drill holes
and taking readings on the oscillographs on
sending out sound waves at these drill holes.

Prof. Fessenden also describes special
apparatus for determining accurately the
direction of the sound received, which emn-
ploys two of his oscillators connected to-
gether, differentially. This scheme of lo-
cating ore deposits may sound a little hazy
or improbable at first glance, but the theory
can be readily tried out by means of a small
siren and a reflector or two, together with
some auxiliary apparatus which any elec-
trical experimenter can readily devise, the
difference in such an experiment being that
the sound waves will then he detected, re-
flected or refracted in air, whereas n ap-
plying this system to the locatmg of Luried
ore deposits, the sound waves have to
travel thru rock and soil as well as water,
in whiclh mediums the velocities of sound
propagation varies considerably. The veloc-
ny of sound propagation thru water is
about four times as great as that thru air,
or approxitnately 1,100 feet per second for
air and 4,700 feet per second for water.

BOOK REVIEW.
(Continued from page 804)

teries, theory of telephone and field huzzer circuits
—with many diagrains. The section devoted to
radio is pracn:all} a reprint in whele from *Ra-
dxotelcgrzph) as published by the signal division
of the U. Army—but which, of course, must
needs finds its place in a work of this kind, and
serves to cover all that need be known by a radio
man of the signal corps.

Two closing chapters are devoted to methods of
handling traffic, various codes—secret ciphers
Wigwagging—Signaling with lamps—search ghts
sun of heliograph and the Semaphore. Signal
troops m the heid—Laving eut camps, Map read:
ing and the gencral function that the Signal Cerps
fills in hoth war and peace—genersl field duty and
coast defeuse.

The volume is dedicated to Major-General George
0. Squier, Chief Signal Officer, U. S. Ariny, whose
assistance made the hook possible. Tt is an ideal
manual and has all the usually needful information
possible incorporated betwcen its covers and should
prove an essential to all enlisted men secking pro-
motion as well as to the layman who is interested
in this important branch of the Army's work.

THE BLUEJACKET'S MANUAL. by

Lientenant Norman R. \an Der \ecr,

. N. Cloth covers. SOS pages, pro-

fusel; illustrated, size 414 x 64 inches.

Price $1.00. Publmln by Edmn N. Ap-
pleton, New York, 1918

This work is the official rcference and study
manual used by all naval men. The various op
erations and practices in naval Jife are thoroly
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is divided into several parts and again suh-divided
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in the front of the volume, the student can readily
locate certain setctions eof the text concerning
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ordmary seamen, subjects which chief petty officers
should knew, and the subjects which men o
special ratings should know. This work has been
officially past hy the Secretary of the Navy.
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Addrcas

Reference.
-------.-- N O U Y BN ER NS N T AN a E a

Seethe Free
Trialofferbe-
low and mail
the coupon for
one of these
pay-raising
sets of books.
They are writ-
ten by some of

the greatest ex-
perts in each line

and ten everything you need know

to ma

you in a

e Kgu an expert and put
tter job,

Plain everyday Enghsh p1ctures.
diagrams, plans, etc., make di
cult things simple as A-B-C.
Thousands of men have used these
booksandare making more money.
Hundreds are doing it every day.

oy cando it too.
that suits your own work

Pick out the set
best and

send for it for a week's free trial.

Automobile

Engineering
Five 9olumen, 2400 pages and
2000 illgstraticns. Preparea for
Garnge Foreman, Automobile
Bicchanicor (,hnuﬂ‘cur. In vn]-
uahle 1o car o
price,$25.00, Speua.l price, 817.80.

MachineShopPractice

Six mes, 2300 pages and
2600lllustratwos Prepares for

af‘ e S olg Superintendent
or oreman oundryman, Pat-
tern Mnker. ‘I‘ool Dalgner or
Tool Mlaker, Itegular price,
$30.00. Spcc:al price, $19.80,

ita. atin
Sanitary, Heating and
Ventilating Engin’ring
Four volumes, 1164 pages and
mora thap 2400 illustrations,
pares for Sanitar
Lng{neer Heating and Ven
Iatin; %neer. Mastcr
Ploml lnmher.  Regulae
price, smoo Special price,$18.80.

Mechanical and

Architectural Drawing
Four volumes, 1578 pagea and
moro than one thonsand illns-
trations. epares for_Archie
tectural o'r Mechanical Drafts-

man. | Regular price, §20.00.
Speelai price, only 514.80,

(3 ¥ r 1T 8 B N 2 B N B |
American Technical Society, Dept. X.3383, Chicago, 1lI.

Please send me set of,

Your Choice Only 50 Cents a Week

Law and Practice

(with. Reading Ceurse in 26
bound p: blets). Thirteel

vaol umes.eoagmgesandvhllus-
trations. Frepares for all Bar
Examipations, A wonderfut
gid tg Bosincss men.  Regular
price,$72.00. Specialprice,$39.80,

Practical

Accounting
Foar volames, 180 pagea and
800 illustrations, plitzs and
dm ms. C. P, questiona
prm:nl:al r\roblem=
Bm-es for_Acconntant, Book-
ecper of Cost Clerk. Regplar
price,$20.00. Specialprice, 512,50,

Electrical Engineering
Seven volumen, 8000 Yages and
2600 illuntrations. tes _and
dipgrama. Prepares for Elec-
trical Eogipecr, Power Plant
Snpmntendent Svhbatation Op=
erator or ctrician. Rerolar
price,$36.00. Specialprice,$ 1480,

Accountancy and

Business Management
Ten Yolomes, 3630 pages and
1987 illustrations, forms,
Prepares for Certified én
Accountant, Auditor, Office
Manager. Accountant, Credit
Map or Beol:Leeper. Regular
price,$50.00. Specialprice, $24.50,

The coupon is
all you need.
Just fill out

balance of the special

for 7 dnya’ examination, shipping chargea collect.

T will examine the I

hooks thoroughiy sod. if eatistied, will send $2 withio 7 days aud $2 each

month ontil 1 have paid the specis! price of.
ep the books. 1 will return them

y expri

10 pasa to me until the sct i5 £ully paid for.

Name

... If I decide not to
ur expense. Tillenct

when Jnl' ng to adrertisess
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Merchant Marine Needs THOUSANDS of Operators

alze needed for big Land Wireless Statlons—Aerinl Mall Sorvice—Railroad and Tele. -
graph companies.  Halaries up 1o $250 a4 manth,  Excolient appiortunities to win promation
to Radlo Englneer—Iuspector—or meehnnte, Chince ty travel the warld
over or tocate at Land Sutlon In Awmerica,

Complete Course by Mail in Ten Weeks
Bur students actnally pass the commercial examinatton fn Ten Weeks or less.
Start stulying NOW {11 spare time at home.  Wae setd yvou Complete Sel
Practice Instruments for reeeiving and semding wressages, while stnlying our
course. W lelp you srvure posltion 1n any hranch of Commercial or Govern-
wen: Rsdie Service. Write TODAY for Free Particulars. A postal will do,

NATIONAL RADIO INSTITUTE
Dept. 70 Washington, D. C.
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SINCE we published these two books,
over 8,000 of each have been sold.
If you are a wireless experimenter, you
can ill afford to be without these two
latest authoritative works, published by
the one concern in America, that
knows what the “How-to-make-it
Fiend'" really wants. In these two hand
books are concentrated the most im-
portant, up-to-date wireless instru-
ments and directions how to make
them. They are by far the most suc-
cessful wireless books of the season.
Size of each book is 5x7 inches, sub-
stantially bound on a good book paper.
The covers are in two colors. We

e
These two |00-page books, each con-
taining from 88 to 90 illustrations, are
sold by us regularly at 25¢ a piece.

In connection with this most remark-

able offer

you can now get them really can not praise these works too
ABSOLUTELY FREE, for a verylimited hhigh]y. You will be delighted with
time. them.

EXPERIMENTER PUB. CO.,

Gentlemen:

On your absolute guarantee that your two big \Vireless Handbooks are just
as described by you, you may send nie same FREE. All charges prepaid. You are
to send me these books at once, and enter my name for a full year's subscription

233 Fulton St., New York

Tmrsr:nm F

ELECTRICAL EXPERIMENTER

h
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The layman will find in this book all kinds of
information concerning naval affairs such as the
diflereny sizes and wmountings of naval guns, how
and what ropes are used for, including the tying
aof all kinds of rope knots, discussion on madern
hatileships and other vessels with protile draw-
ings thru the various decks, details conceriing
pay of enlisted nien and officers, also procedure
tn the matter of enlistments, discharges and court
martials, small armis such as the automatic pistol
and high power rifles, ete. Other sections deal
with the handling of small boats, sails, signals
of all kinds, deck scamanship, the compass, log
amd lead, marching formations. artillery marks-
manship, ete. The signal flags for the interna-
tional co-le, ete., are printed in colors. The book
is well printed and bound, and proves a very good
reference volume on the complete detail of naval
discipline and all of the operations connected with
the handling of naval affairs.

SEARCHLIGHTS OF THE DEEP.
(Continted from page 772)

Each light organ contains a_number of
tiny glands which sccrete the light-produc-
ing (luid and all glands empty into a con-

Lumineus Organ:
centrate the Light.
the Lighting Fluid.

(1) Lenses Which Con-
(2) Glands Which Secrete
(3) Reflector, In Back of
Which {s Situated the Black Opagque Mem-
brane.

cave cavity, The action of this fluid can
be likened to the eficct of the liquid in a
wet battery on the electrodes. It acts as a
stimulus. A further proof of the chemical
action of some of these organs can be

to the Electrical Experimenter, 12 numbers, for which 1 enclose *$2.00, the price : ; :
of the Electrical Experimenter afone. p found on certain fish which only produce

light when the secreted fluid is in contact

. wl with the water. Light can therefore be
O BT EG G610 0 o 0 L R ey SO, given off after the ﬁ]§h1 has ldicg_ Other

] ] species produce their light only thru mnter-
My address is....oooovvii. ..., EEREEEERE PR R LR L PR TR PPPPP PR PP cellular aetion; this of course does not con-
319 *Canada and Foreign Countries, $2.50.

stitute a chemical reaction. .
The reflector consists of a silvered or pig-

“THE NATIONAL AUTHORITY ON ELECTRIC WIRING FOR TWENTY-FIVE YEARS"”

ALL YOU NEED TO KNOW ABOUT WIRING
1S IN THE LATEST EDITION OF

‘“STANDARD WIRING?”’

This year's edition, completely revised to dote. is the only accurate baok on clectric
tight and power wiring and construction published.

The National Electrical Code, with all its new rules, is explained and illustrated.
52 of the latest and simplest tables which shotw, at a glance, just what size of wire
is needed for aity kzm.i and size of lighting or motor iustaliation, far eny wvollage,
curreni and drop desired for any system. Dircet Current, Allernating Current,
.nug’l;c. two or three-phase, The latest Code Ritles on grounding required on all
work.

Ilotwe to install and opcrate gencrators, motors and cvery kind of wiring device
with diograms of conncctions.  Special chapters an illemination, Ilowsc iring,

Electrical Units and their Equivelents. The latest lamp data. Proper symbals to
use to wndicate outlels, cte., ete.

It Will Make You an Expert Wireman
Leather Cover Pocket Size 375 Pages -

SENT TO ANY ADDRESS, POSTPAID, ON RECEIPT OF PRICE
H. C. CUSHING, Jr. 8 West 40th St. NEW YORK

Price $1.50

You bencfit by mentioning the * Elecivical Experimenter” when writing (v advertisers.
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mented tissue, which reflects the light out-
ward. An opaque tissuc situated )ust be-
hind the retlector prevents the light from
entering the body.

Lenses, which are often present, tend to
concentrate and throw the light forward.
These lenses consist of a transparent car-
tilage covered with a transparent skin. In
addition some fish even have shuitcrs with
which they can turn off their light at will

Many deep sea fish have in addition to
their principal organ of light many minor
on¢s, which give the surronnding waters an
iridescent glow. As the fish swim along
these many varicolorcd scintillating lights
give off a phosphorescent effect. These
tlickering will-o’-the-wisps of the decp are.
chased by openmouthed terrors that follow’
a searclilicht at the tip of their own nose.

The lights with all their many shades of
color, patterns, and places of attachment are
primarily used for the identification of the
specics and the sexcs. They are of sec-
ondary importance in the aid they give for
the search of food, in which case they are
nndoubtedly used to attract, dazzle, and en-
trap ils prey. Oh! yes. They are some
little I'ampires all by themselves.

But in order to see the phosphorescent
glimmer of a fish at a distance, the cyes
have been pcculiariy modified. The great-
est possible nuinber of rays of light given
off by a point are absorbed by the eye, and
this 1s effected by either cnlarging the eye
as a whole or by enlarging only the lens and
removing the retina to a distance. 1n this
way the eyes have become cylindrical.

[t is not the deep sea tish alone that pos-
sess organs of light. Some varieties of
fish inhabiting the well lighted part of the
ocean have them as well. These, which are
commonly called “lantern fish,” emit, at

ELECTRICAL EXPERIMENTER

riiythmic intervals, a greenish-white light.
A shutter, which is an opaque membranc
similar to that found on a camera. is pushed
or pulled over the light organ. This eifec-
tually conceals the rays. Two small varn- ]
etics comprising the .\nomalopidac inhabit
the ¥alay archipelago at the Sunda islands,
while a third variety has recently been dis-
covered near Jamaica.

Our front cover shows three very inter-
esting species of deep sea fish. The fish il-
Instrated at the top is Gigantura chuni, A
Br. The fish in the center with the peculiar
elongated nose-piece is Gigantactis canhocf-
feni, A. Br. \While the bottom fish is
Stylophthatnus pardovus. A Br.

hesc are not very large fish, as one
might think, and the illustrations on our
front cover are about half size, In other
words, the fish are only about twice as large
as shown on our cover. The fish illustrated
at the top is also slightly luminous around
its body., as can be secn. One of the most
curious of these fish without doubt is the
middle fish. Why Nature should have
equipt it with such a long nose-piece, the
end of which is luminous, is nat well under-
stood as yet, as we know very little about
these fish. The interesting parct about the
lower fish is that it has luminous organs
all along its sides, while the eycs themselves
are but shightly luminous. [t is curious that
the eyes themsclves are not in sockets as is
usually found the case with nearly all other
animals, but that they extend several inches
from the head.

[Editor's Note: The curious deep sca fish
shoun on our front cover were prepared
from color drewings made by Dr. Bade
himself. He in turn worked from the ac-
tual fish brought from the decp when mak-
ing his drawings.

HOW I INVENTED THE AUDION.
(Continued from page 820)

that before long the wireless telephone will
be installed on thousands of vessels, sup-
plementing, and in many cases. supplanting
the wireless telegraph. In addition there
is an enormous number of small vessels
where a wireless telephone installation is
more feasible.

As indicative of the growth of the
Audion Art, the number of patents issued
on various devices and circuits dependent
thereon, gives a pretty fair key: Up to 1912
there had been issued about 20 patents, all
filed subsequent to 1904. To-day there are
over 100 United States patents on the
Audion Art, and the number is very rapid-
ly growing. Regardless of what name may
be applied o the device patented, practically
everyone of these patents since 1900 shows
the three electrode bulb. They may all
therefore be properly described as the out-
growth of the ideas first shown in the
audion amplifier—patent No. &41.387.

EXPERIMENTAL CHEMISTRY.
(Continued from page 794)
cuprous oxid, or gold; Yellowish-green, by
uranium oxid; Green, by chromic or cupric
oxids; Milk or Opal glass is made by the
addition of bone-ash, tin or zinc oxids.
The green color of the common window
glass or bottle glass is caused by the pres-
ence of ferrous oxid in the sand; this dis-
coloration may be removed by addition of
manganese dioxid in the make-up. This
serves to oxidize the ferrous to ferric oxid,
which imparts a yellow tint, being neutral-
ized by the violet produced by the man-

ganese as a complimentary color.

Pure white sand is mixed with the me-
tallic oxids required, in the proportion
which experience has shown gives the best
results, and some old glass, called “cullet”,
is added to improve the quality. The
mixture is then put into pots as shown in
Fig. 159. These pots are made of the most
refractory fire-clay, and are placed in a
circular furnace with openings thru which
the workman can dip his long iron blow-

Pat-Ne 979,275~ 19:0

fig 2

Fg 5

pipe into the
pots. Fig. 160
shows such a
furnace in
cross-section,
The fuel now
used is mostly
gaseous, and an
intense heat is
maintained for |
hours, till the
substances are
complctely
fused and |
mixed. The
glassworker |
=— dips his blow- |
= pipe—a hollow
€ iron rod 5 or 6

g 6

Altho This Patent Bears the Date of 1910, it Was Origlnaliy Fiied in

1904: and Is One of the Basic Patents in

All Audion Development. It
Shows the First Use of Incandescent Filaments In an Enclosed Cham-

fect long, into
the fused mass,
removes

ber, and, Moreever, It includes at Fig. 5 the Flrst Evidence of the {

Third Electrode or *'Grld” Conceptlon. Here, as Will Be Evident, Is Small' portion,

the First Plan for Separating the Antenna Clrcult from the Local Tolls it on a2
Clrcuit. smooth iron |
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Mechanical
- Engineering

- . X e

Learn at Home!

THE Government and employers every-
where ar¢ looking for men with me-

chanical ability. Splendid salaries and
rapid advancement are offered.

There is an easy, delightful way in
which you canlearn rightat home in spare
time. For 27 years the International Cor-
respondence Schools have been giving
men and women just the training they
need for success in mechanical engineer-
ing and more than 200 other subjects.
Hundreds of theusands have stepped into
good positions through I. C. S, help, but
never were opportunities so great as now.

Let the I. C.S. help you. Cheose the work you
like best in the coupon belew, then mark and mail
it today. 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 maijlthis coupen now.

T s s e === T E AN OUT HCACTE S — e —

INTERNATIONAL CORRESPONDENCE SCHOOLS
BOX 6180, SCRANTON, PA,

Explain, without obligating me, how I can quallfy for the
position, or in the subject, hefere which I mark X.

ELECTRIOAL ENGINEER CREMICAL ENQINEER
Electriclao SALESMANSHIP
Elecrrlc Wirlng ADVERTISING MAN
Elecrric Lightiog Wodow Trimmer
Electric Cef Running Show Card Writer
HeavyEleciric Trection Outdoor Sigo Painter

Electricel Draftamen RAILROADER
Eleetrle Maeblos Uenignor JLLUSTRATOR
Telegreph Expert DESIGNER

BOOKKEEPER

Practical Telephony
Btenagrapber and Typhyt

MECHANICAL ENGINEER

Mechenical Draftsmaa
Ship Draftsman
Machine Shop Practice
Toolmaker

Gas Engineer

CIViL ENGINEER
Sorveying and Mapping
MINE FOREM'N OR ENG'R

Cert. Pub. Accountent
Traffle Manegement
Commercial Low
GOOD ENGLISH
STATIONARY ENGINEER
CiviL SERVICE
Reilway Mail Clerk
Textlle Overaeer or Sapt.

AGRICULTURE

Navigator Spanhal
PauitryRalalog French
Antomohlles 1tatise

ARCHITECT
Arebitectoral Draftamen
PLUNRING 4XD HESTING
Sheet Metel Warker

Name.

Present
Occlipation

Street
and No.

City State

CONSULT US When in need of definlts and re-
liable data egncerping any trade

formula or industrial process. \We are ever on the

alert and closely following the development of the

Industrial arts in &lb its branches. Each formula or

process furnished by thls Bureat Is supplentented by

detalled instructions for its manipulation, thereby

dolng awa¥ with any guesswork on the part of the in-

experlenced person. We also can advise you. ¥ de-

sired. where the ingTedients which enter [nto aoy

process can be obtained.

The formulae listed holow willacrve hriefly to obhow the field wa

Caver !

1. Froceas for produclng ** Verde Antique ** or Green Finiab on
copoer, hronte or Brass articlea.

2, cire xtinguishing Compound (posrder form)

3. Varnish Remaover prepirstion. effective on elther wood or

melals,
4. PoHuh for Auvtomobile hodies.
5. Cl!l:mf CCTDOund for wall paper and ehades. ete. {block or
cake fnrml.
6. Bra:ing Componnd for usa In repairing ¢ast.iron parts.
The sgandard price for each [urlaulu imsued by up ia Thirty-five
conty ttersof Inquiry welcomed. lnformative literature seny

spanreduerl.  |NQUSTRIAL METHOOS BUREAD

320 Fifth Avenue, New YOrh, N. Y.

Ge gm'!v'his Car

In YOUR Territory

Drive a new 1919 Birch /g
SUPER. FOUR
good

ra your friends snd LPer 118 Inch’
neighhors. They are fully W.B. J253 i tras O
Quaranteed. Prompt ehipments. Writs quick for full information.

BIRCH MOTOR CARS 2313285t pntteonse
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Big rewards are frequently
offered throughout the country
—Inany are standing right now—
for the catchiog of ériminals. Finger print experts
have the best chaneeof winning thete greatrewards,
For tbe finger print aystem 13 the most reliable amd
cflective meana of identification known, You canbe
a finger print expert. Send the eoupon and find oot
bow sou can master this pew #and fascinating profes.
s100 in Sour spare ime ot home. Don’t miss this big
opportunity. Seod coupoa today and getour free book.

Be a Finger Print
Expert! iooioistes

L povernment énstitaotions,
banks, railronds, igsnraoce companies and other large
industries, finger print systems are being instalied
onder the guidance of finger print experts. You can
earn from £29,00 te $50.00 & week. Right now there
ia ap urgent, ualulflled demand for experts. @

FREE Book on Finger Prints

Send the coupon now for our valuable book
teling all about finger prints and their uses: ond
aboat the big oppertucities in the professioo. It tefls
how sou can leatn in o short time at home. Special
limited offer now. Get thia free book and full
particalars while it lasts, Send the coapon nt once.
University of Applled Science
Deslk1793,1772 Wilson Ave., Chicago
Pleaszs-nd e ateolutel¥ free and prepald your new
book on finger prints. Also particolarsof yoor sbecial
Limited offer. I assume 0o obligations whatever.,

;
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Address.
Ape...s.v..o...Occupation
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“The Livest Calalog in America”

Qur blg, new elecirical ¢xyclaopedia
No. 20 13 wanting for yeu  l'os-
threly the must comblere Wire-
lvss and electriesl ca alog in
irint toctay. 180 Bg 'ages,
500 Mlustrathons, 3u0 ip-
FUALINCTIES _ appara-

tus, ete. BIR “‘Trealise

on  wWireless Telep.
raphy.”” 20 FREE m(:_gulrse
i i sons -ané 1
R yelope-
dia Ner 20
Measures  7X5147
Welpht 12 b, Besus

Send 6 conta In stamps or
cofnt e whteh we will send
,mir latest (‘velopedia Catalog
Na. 20 35 deacriled

ELECTRO IMPORT'NG COMPANY
231 Fulton St.,, New York City

A A i ;ig\

NEW MACHINE

Many are doing §3.M0 o yenr
A0d betler with this new
macblioe. Yon enn too.
You need no experlence,
Weotench vou FREL in onesimplo lepanp,
Srart u?bz at home. Everywhure there's
rleoty of money and big cash prolive waiting
for amhitious men.

THIS IS THE BUSINESS FOR YOU

A buginess all of your onn. Requires littte
capital and grows fast into 2 real factory—a
rénl manufacturer. Open aTire Repair Shop
with Haywood Equipment. Let the money
toll in. Auto tires newd mending constantly.
There is your profit. Owuners eager to give
you their business. 1t means a ssving of

money 10 them, and big cash

returnsfor you.

JUST MAIL THE COUPON
FOR THIS FREE BOOK

A valunhle gulde to power
and wenlth, It gives the
complete detalla.  How to
start, How to soc-

ceed, Tella all sssssasms
ALCOL YOUur Op= " Reywasd Tiro sad

Portunlty, o+ Exsipment Campeny

> T

=2

.Jy

it
5. A trard wll) do.

Get your FREE oopy. & oo ige.V
HAYWO0D TIRE & EQUIPMENT o%,00,, fbls of coarne dose
Company 0
12)0 Capital Ave. .
INDIANATOLIS  Address
INDIANA e

ELECTRICAL EXPERIMENTER

surface, swings it around in_the air, blow-
ing meanwhile thru the rod, cuts it with
shears, curves and bends it at will. welds

i, and thus fashions it as desired into
flasks, lamp shades, ete. For such uses as
bottles the glass is run into molds, For

other purposes, such as lamp bulbs, ¢heini-
ical flasks and apparatus it is blown. For
still other kinds it is rolled, as window
glass. In order that glass objects will not
break easily, they must undergo a process
of anncaling, that is slowly cooled, so that
the molecules may arrange themsclves in a
natural way.

Pottery and Porcelain.

Genuine porcelain and chinaware are
manufactured from a fine white clay,
Kaolin—resulting from the disintegration
of feldspathic rocks,—and silica. Afier
being fashioned the porcelain is “fired,”
then glazed and refired. Oune mode of
clazing consists in dipping the object into
a powder of feldspar and silica suspended
in vinegar, and then fusing. Jugs, drain
pans, and coarse earthenware are glazed
by volatilizing sodium chlorid in an oven,
which holds the porous material. The
glaze gocs into the pores of the ware, with
which it partially combines to form sodiumn
and aluminum siticates. 1f on being heated
the warc and glaze expand uniformly the
glaze will not crack. Flower pots and
other porons pottery illustrate clay that has
been moulded and baked, but noé glazed,
Bricks are baked clay.

THE ROGERS UNDERGROUND
WIRELESS,

(Continued from page 789)

mained enthusiastic and sincere in all
the tests and installations made of my
under-ground radio system thru all the
trials and disappointments of its devel-
opment. even when the system scemed
to prove unworkable. Their perseverance
and high skill in the radio art has hastened
the official endorsement and the installa-
tion of the buried and submerged antenna.”
Commander A. Hoyt Taylor, D.Sc., U. S,
N.; Dr. L, \W. Austin, of the Bureau of
Standards; Adwiral Strother Smith, U, S,
N.: Commander Hooper, U. S. N.; G. H.
Clark, Expert Radio Aid. U. S. N.; Dr.
George W. I'ierce. of Harvard University ;
and Ensign A. Crossley. U. S, N.. who has
leen actively engaged on the installation of
the Rogers system at the Great Lakes
Naval Radio Station, besides New Orleans,
New London. Conn. (test station, now
abandoned), and Norfolk, Va.

Like mmany other great imventions the ex-
act mode of operation is hard to ascertain
and define. The views of lr. Rogers on
the operatinn of this wireless system are
hriefly defined as follows:—I-irst, that the
clectric encrgy liberated at the base of an
antenua will be propagated thru the earth
even in the absence of etheric space waves
above, if such a condition were possible, and
which in reality does occur when great dis-
tauces arc signalled over, so he believes.
Second, that the propagation of earth waves
no more depend upon the ether waves above
the surface of the ¢arth than these etheric
space waves depend upon the earth wavcs.
Furiber. that both waves arc propagated si-
multancously, one above and the other be-
low the surface of the carth, and that at
the initial start cach is dependent tpon the
other, altho thereafter neither is dependent
upon the other. Furthermore, Mr, Rogers
believes that the cther waves gradually die
out in intensity in proportion to the earth’s
curvature, and the distance over which they
are propagated, and that at great distances
the ether space waves do not have any ap-
preciable effect upon receiving appliances,
and that these are encrgized solcly by the
energy transmitted thru the earth.

March,
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ELL them that

cvety real bay should own an

Auto-Wheel Coaster or an Auto-
Wheel Convertible Roadster because
they're the hest wagons ever huilt for
wark or Dlay. Wheels have raller
bearings, atecl axles and tires, and
the epokes are oval like an Auto.

Send for FREE Felt Pennant

Woite us the names of hree caaster
wagon dealers, mentioning which
one_handies the AUTO-WHEEL. and
a beautiful  Felt

This i the famous
Auto - Wheel Cossier

=esand here la thy
potonted

Auto » Whesl
Converlitia Roadshr

we'll send  yon
Peonant, E.
Orzaoize ao Aato-Wheel Coaster Clob

Each member receives a beautiful
cap, The captaia receives B special
Wreite now for hooklet telling
Auto-Wheel Caaster
Ciohs of the U. 8.. and how ta
organiz®@ o local brapch. Address,

Buffalo Sled Company
163 Scheock St., N.Tooawands, N. Y.
{1n Canada: Prestoa, Ont.)

AS A ROADSTER

A3 A COASTER
_—

Telegraph Pictures
BY ELECTRICITY

A comPete sat ef two machines of
this maryelous #quipwent for  onl

£19.50. Instructive, mystif¥lug  an.

useful, Thia Pleture of Vresldent WiI-
aon was telegrabhed by thess wmachinas,
WU tranamit Plelures, maps, sdraw~
Ings and hand writing. Dictnre fela-
!Ir:ipmnl 1s tha coming actetiwe. Writs
oday.

1. LEISHMAN CO.

Vept. T. Ogden, Utad

CARNOTITE

(Radium Mincral.) The American Pitch-
blende found in Colorade, from which Ra.
divm is extricied.

\ generous piece. cnough te eonduct ex-
periments, such  as  affecling  photographic
plates thru opague material {similar to X.Ray
ictures), first made by Sir WV, Crookes and
Mme, Curie. is furnished in neat, wooden
DOX. o URANIUM

IRadios Active)

Cantaining about 35% of pure Uranium;
also Radium and Vanadium, One of the most
rare and interesling mincrals. Twenty millie
grams arc furnished in glass vial protected by
lead cover.,

One bax of Caraotite and one vial of I'ranium 50[:
e as described absve sent prepad. oo ...

SIDNEY SPECIALTY CO.
233 Fulton St., New York City

REX WIRELESS OUTFIT 50c.

The anuly depeinlable wireless outft at a low priee. It
13 not A tay, and with litile practlee Yo €an send and
recelve olear mavssages anvewhere as qulik as Hghtning,
liacle ouifit 33 ter U slalions wlih Morse nhal Contl-
nental eodes, §nstructinns. ote. Wi will alse Inelude
our pleture ende attuchiment which will enahle you to
send sid recelve pleturea, yholography, ete.. by wire-
luss. The complety Wex Wireless Oullit ready to aper-
ate for H0¢. Order AL onee,  Supply 1y lgited,

ABRAMS BROS. 1305 S. Pearla St.. Chleaga.

INDEX 1 .'3"3
ELECTRICAL EXPERIMENTER

Contalns 24 pages anid s«liowa every artiele of Inter-
cst that has heen pulillshed sineo the Inception of the
magAzine Up to and inclmiing Anrll, 1918, it Is ahsoe
lutely Indispensshle to  everyhody Interested m any
kind ef clectrical research work.

Postpoid lsc
Experlmenter Publlshing Ce..  23) Fullen S1.. N. Y, C.

for aur hacklet Na. 4, priving dlagrams and experi-

nents with the Steco Button ! Seeour lavgead. ng. 822
STECO. 2134 N. Clark St. Chicago, I{1.

NSYDE TYRES InnerAvmor

for Aato Tires. Double mileare, Orevent blow.
outs snd panctored. Fusily apolled 1o sny tire.
Thousands sold. Latsils free. Agents wanted.
Amsar.Accessorias Go.,Dapt 53,Cincinnetl

-
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These ground currents travel with the
speed of light and are picked up at the re-
ceiving station. The space waves persist
for an appreciable distance. which aceounts
for air-planc to air-plane and air-plane-to-
earth radio-communciation, but it is the
belief of Mr. Rogers that in such Jong dis-
tance radio transinission as half{-way around
the globe (12,000 miles) that it is the ground
wave current that does the work, and that
the frec space wave above the surface of
the earth never reaches the station, due to
the high resistance of the atmospheric cn-
velope.

One of the Naval experts prcsent men-
tioned that it has been found, that the
penetration of the ground wave component
increascs with an increase in wave length.
This is an important fact and helps to ex-
plain the operation of this new radio sys-
tem, with its aérials buried in the ground.
He also mentioned that “Radio 1o Mars”
or other planets would be impossible, if we
are to believe in the well-known “Heavi-
side” ionization layer, surrounding the earth
at a height computed at from 30 to 50 miles,
for no etheric wave can pass this layver
without being reflected back to the earth,
or at least restrained within this passagc-
way.

Rogers System Eliminates *“Static” and ‘‘Inter-
ference”,

Mr. Rogers stated that his underground
antenna, in itself, did not solve entirely the
static or interference problem, but it made
the nearest approach to this ideal condition
—the goal of all radio engineers—than had
ever been accomplisht before. This prob-
lem has, thanks to a ncw arrangement
perfected by Commmander A. Hoyt Taylor,
D.Sc., been solved and stutic end interfer-
ence have been practically totally eliminated,
for all-ycar-around radia service.  Think
what an advance this means! Further,
there is no rise and fall in the signal
strength during the night or day, at any
time of the year, due to the sun’s ionization
effeet, as is the case where elevated antennac
are emplayed. The U. S. Naval reports
and tests made with the Rogers' ground
aérial in comparison with the usual form
of elevated aérial, several of which are ap-
pended lherewith, show the incomparable
efficiency of this new radio system.

What the Facts Show.

First we will mention the test which \lr.
Rogers and a naval officer conducted for
the writer. The apparatus used in these
tests are shown in the accompanying photo-
graphs. They included several large tuning
inductances, variable condensers, a oie-
step audion amplifier (single Audiowron
bulb only!) and two pairs of Baldwin
‘phones (telephone receivers). This ap-
paratus was connected up to one of Mr.
Rogers’ latest buried autennas—a single
rubber covered, stranded copper cable, ahout
the size of a small ignition cable, extending
westward for a distance of 4,000 feet, so
as to be in a plane with the high power
European radio stations. This cablc is
encased in iron pipe (gas pipe), each 20
foot section of which is insulated from the
abutting sections by means of a rubber
hose (garden hose) slipt over the pipe ends
for a few inches. This is buried in a dirt
trench about 3 feet dcep, filled in with soil.
The cable is insulated at the free end and
is connected up as in Fig. 2. The rubber
covered wire alone has becen used in all
sub-aqueous tests, and gives fine results
when simply buried in the ground, the dc-
cay not being so rapid as probably would
be imagined. This latest a¢rial in the iron
pipe is a new development and experiments
are still going on with it. It works wonder-
fully well. The 4,000 foot aérial here de-
scribed is best suited to receiving wave
lengths of 6,000 to 16,000 mncters. For
shorter wave lengths aérials of smaller di-
mensions are employed.

Yo benefit by
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Here's the ‘{.vons’ station in France.”
caid Mr. Rogers. A turn of the knob
n the specially calibrated condenser,
and there was “Lyons” (France)—sure
enough. Static and interforence were un-
heard. Next the great stations across the
broad Atlantic, at Nauen, Germany: Car-
narven, Males (England); and Rome,
Italy, were heard with equal loudness and
clarity. This laboratory station. which has
heen used by the Navy Department during
the war, has picked up practically all the
high power stations on the globe. American
stations were then picked up by changing
the wave length, and finally a test was
made on a short (230 jcet in length)
buried ground antenna, adapted to receiv-
ing wave lengths of 200 to 800 meters.
Wireless telephone messages were picked
up trom ‘ashington, a distance ot about
seven miles. It 15 most interesting to note
at this juncture, as the Naval tests at Nor-
folk, Va.. on a similar a¢rial have shown,
that a radio message from an airplanc can-
not he picked up on the wunderground
acrial, until the ’planc is directly over the
station. This would seem lto prove two
things—Afirst, that the short waves sent out
by the airplane radio set do not penetrate
into the ground wvery far, if at all,—and
second, that airplance radio transmission and
reception are effected sulely by etheric waves.
Reticerring to Figures 3 and 4, we find
several interesting points, Fig. 3-A, shows
lhiow a double ground adrial is somectimes
connected.  Also. as in the case of Alr
Rogers' test station. several sets of these
lwried antennac are best cmployed, dis-
tributedabout the station as shown in Fig.3-B.
The Rogers underground antenna system
has been used at the Belmar, N. ], station
during the war with most gratifying re-
snlts, as reported by the Navy Department,
and its successful and unfailing operation
during the twenty-four hours of the day,
resulted in trebling and quadrupling the ca-
pacity of this great trans-Atlantic highway
of intelligence communication. The official

ELECTRICAL EXPERIMENTER

rcports ia connection with the work ac-
complished with the underground Rogers
system at Behnar state that aot a single
word of conmnunication was lost during the
rceeption of thousands of important ofhicial
messages from bkurope. The station at
Tuckerton, N, J., has also been equipt with
the Rogers underground aeérial system and
all of the larger stations of the Allied
Powers in Europe have been copied success-
fully thru the 24 hours, at this point also.
Submarine Wireless.

Perhaps tlie most interesting tests of all
are those which were made on submerged
submarines in sali water! The acrial in
this case was of heavily insulated stranded
cable, stretched from stem 1o stern as Fig,
4-A illustrates. The two airials were
hronught down thru the conning tower and
joined to the receiving apparatns. A sec-
ond form of aérial is illustrated at Fig. 4-B,
where the insulated aérial wires are placed
in iron pipes within the submarine, Here
are the resnlts of some of these tests, which
do not include the transmitting tests to
the submarine, from a ground antenna on
shore. \Vhen submerged 8 feet, the Ger-
mnan station at Nauen was picked up by
the submarine while lving off the American
coast! Submarines have, in other official
tests, picked up distant stations when sub-
merged 21 feet, on a wave length of 12,600
meters or greater wae lengths.

One of the naval officers, who has had
much to do with the testing of the Rogers’
system, stated that expericnce had demon-
strated that in fresh water the submerged
antenna may be placed at any depth. Salt
water acts differently, but the aérial may he
submerged any desired depth for wave
lengths above 10.000 meters.

The saine officer. who has made a close
study of all American and European work
in radio, explained how the best wark ever
done in radio was accomplisht at the Great
Lakes Naval Siation, on the shore of Lake
Michigan. Fip. 5 gives the general arrange-
ment of this station. The test station was
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on the beach and acted as a “remote con-
trol” station for the standard station at A.
The shortest distance between a “‘receiving
and control station” i the naval radio
service herctofore has been 36 miles. Here
a distance of 600 fcet only, separate the
clevaied a¢rial of the main station fromn
the submerged Rogers antenna terminating
at the test station, B. Said he, "Now let
the inventors of ‘static and interjercice’
preveniers {rot out their little pets, and
show what they can DO! Here's what
this station actieally did on schedule service:
With 48 amperes, ot 4000 meters wase
length, being radiated in the elevated niain
antenna—the beach station, ONLY 600
FEET AWAY, was picking up Nowen on
12,600 meters, and New Orlegns an 5,000
nteters, without! any inierfercuee or static
—all on the Ragers sub-aqueous acriais.
These werc rubber-covered cables spread-
ing in differeut directions, any one of which
coutd be used, and laying 50 feet deep in
the water at their outer extremities.

Imnagine such a wonderful performance!
But this is not all. The official tesis show
that the station at Cavite, P. [, 8,100 miles
away, was received regularly on the Rogers
sub-aqucous aérials at the l.ake Michigan
Station, on schedule service, at 11 A, M.
and 5:30 P. M. daily, the working periods
of that station,

Transmitting On Underground Aerials,

Tests were made by the naval experts,
as well as hy Mr. Rogers in his very first
experiments in transmission from a ground
or under-water antenna. These were all
successfud. It 1s only a matter of properly
msulating the antenna so that it will not
break down under the high potential ap-
plied to it by the transmitter. The early
tests hy the inventor were made with a onc
inch spark coil to the Bureau of Standards
Radio Laboratory, a distance of seven miles.
the received signals having an andibilty of
2,000, ie. 2,000 timés the streugth of a
clear, readable signal. The audibility of
the signals al the \Washington Navy Yard

RRR

(Sec reviese of this book by Editor in December issue of your Electrical Experimenter page 568)

f
'ﬁ’ | have prepared a pocket-size note book especially for the
! practical man and those who are taking up the study of electricity.
It contains drawings and diagrams of electrical machinery and
over two hundred formulas for calculations,

problems worked out showing how the formulas are used.

3 data is taken from my personal note book, which was made while
1= on different kinds of work, and | am sure it will be found of value
to anyone engaged in the electrical business.

|
|
f connections,
|
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The Burgess BLUE BOOK

&
£l
% for all Practical Men and Electrical Students
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BT

The drawings of connections for electrical apparatus include
Motor Starters and Starting Boxes. Overload and Underload
Release Boxes, Reversible Types, Elevautor Controllers, Tank
Controllers, Starters for Printing Press Motors. Automatic Con.
trollers, Variable Field Type. Controllers for Mine Locomotives,
Street Car Controllers. Connections for reversing Switches,
Motor and Dynamo Rules and Rules for Speed Regulation. Also,
Connections for Induction Motors and Starters. Delta and Star
Connections and Connections for Auto Transfermers, and
Transformers for Lighting and Power Purposes. The drawings
also show all kinds of Lighting cireuits, including special con.
trols where Three and Four Way Switches are used.

The work on Calculations conslst of Simple Electrical Mathe-
matics, Electrical Units, Electrical Connections, Calculating

The Burgess BLUE BOOK Will Be

Order today—send dollar bill, money order or check. |

Unknown_Resistances, Calculation of Current in Branches of
Parallel Circuits. How to Figure Weight of Wire. Wire Gauge
Rules, Ohm’'s Law, Watt's Law, Information regarding Wire
used for Electrical Purposes, Wire Calculations, Wirlng Cal.
culations, !Nlumination Calculations, Shunt Instruments and
How to Calculate Resistance of Shunts, Power Caleulations,
Efficiency Caleulationa, Measuring Unknown Resistancea, Dyna-
mo and Dynamo Troubles, Motors and Motor Troubles, and Cal.
culating Size of Pulleys.

Also Alternating Current Calculations in finding Impedance,
Reactance, Inductance, Frequency, Alternations, Speed of Alter.
nators and Motors, Number of Polca in Alternators or Motors,
Conductance, Suaceptance, Admittance, Angle of Lag and Power
Factor, and formulas for use with Line Transformers,

Sliipped, Postpaid, on Receipt of §1.00

guarantee satisfaction or

will return your money if you decide not to keep the book after using it for five days.

BURGESS

ENGINEERING CO.,,
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YORKE BURGESS,
747 East 42nd Street

T

Consulting Engineer
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MATHEMATICS MADE EASY

The Arcascope—the Comblnation Triangle
with 3 Braln—will multiply., divide. re
Tercentaga amnd proportion. selve all problems
Iu Jifonometry and geumelry. draw symmetrl-
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West Point. U. S. Acronaotic Schouls. etc. Ouly 85
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DEAFNESS IS MISERY
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| was 1.000. The transnnlhng tests at the
Great Lakes Naval Station were made at
first with a low power Oscillion bulb trans-
mitter and later with a Clapp-Easthain hy-
tone set. An elevated amateur sivle anteuna
of two wires was strung up between two
houses 38 miles away. Clear signals were
reccived with an audibility strength of
2000. The ignition cable used for the
aérial finally punctured, but cven then the
signals reccived were four times louder
than the best amateur transmitter could
send on a regular aérial, as tests proved.

Official U. S. Naval Tests of Under-
ground Reception, at Naval Station,
New Orleans, La,, During 1917.

Evcerpts.

In general, (relating to the Rogers’ sys-
tem) the point of interest lies in the use of
wires buried in the ground, for beth the
transmmmg and the recel\fmg antenna.
For instance, in receiving, a wire buried
one foot beiow the surface of the earth
extends for several hundred feet south of
the receiving station, and a similar wire
north, the receiver being located betwecn
the pairs of wires. The ordinary rccciver
was used. With this arrangement, signals
from Darien, Nauen, and all Atlantic sta-
tions were received.

Tests at New Orleans Station.

Federal receiver used on main antenna,
Western Electric receiver used on under-
ground autenna, 1400 feet buried wire.
(The figures refer to audibility.)

Main Amtenna Underground Antenna

Station Wave Sig.  Static Sig. Static

Length aud. aud. aud. aud.
San Diego 9800 1200 1000 750 15
Arlington 7500 2000 3000 1500 50

Iinpossible to rcad Arlington on the cle-
vated antesna on account of static inter-
ference. United Fruit Company station of
New Orleans interfered with signals from
Arlington on main antenna, but affercd no
tnterference on underground antenna.

Test on inessage from S. S. “Are-

(Continned on page 839)

ALEXANDER WIRELESS BILL IS
KILLED.

(Continued from page 786)

today we are not at all excited even about
the amendment of the Alexander Bill for
we have good and sufficient reasons to be-
lieve that the Alexander Bill amcnded has
little chance to become a law.”

‘That our judgment was correct is horne
out by the fact that the bill was actoaliy

SIEVERKRQOPP ENGINE ca.
(401—10th 5% Raclne, Wis.

STARTER for FORD CARS

“BETTER KODAK PICTURES”

is the title of our new catalogue on De-
veloping, Printing, Enlarging, Cepying,
and Hand Color Work. Send for one
today Free and we will include a copy
of Photo Craft Magazine.

AddressPhotoCraft, Drawer 388, Ann Arbor, Mich.

Yeu can be quickly cured, if you

STAMMER

Send 10 cenla coin or nmmps for70-page book on Stam.
mering and Stuttering. “lts Causcand Care.”” 1t tellahow §
cured myaeif after stammering for 20 yeara,

BenJamin N. Bogue, 752 Bogae Buildmg, Indianapclis

" Printing Cheap

Cards,clrculars, labals book.paper. Fresd$s.
% )
o)

}'@: La.rgermJob yrens $85 up.Save money.Print
\K‘; Write factory for prens catalog, TY PE.cards,
LS LN pupor. THE PRESS €O, 047 Merlden,Conn.

for others, blg profit. Al) easy. rules acot.

killed a month later. Many interesting
things came to light during the hearings
before Mr. Alexander in the latter part of
December. A nuinber of well-meaning am-
atenrs, small and large, professional and
otherwise, had flocked to \Washington to
give teslimony and to protest against the
Alexander Bill. However, before they ar-
rived in Washington, a flood of protesting
letters from amateurs had descended upon
the national capital, and it was found that
their services were ot at all nceded, for
before their arrival several amendments
had already been gotten up and were in
print.

It is not our intention to belittle the
genuine efforts made by these amateurs who
went to Washington in person to ﬁght for
the cause, but we de not think that in the
testimony given as publisht in the printed
records, anything new was shown or any
evidence given that was not already kiown
by the Committee. It brought out, how-
ever, thc interesting fact over :md over
that the 1912 bill was elastic enough te
cover any emergency as far as the radio

We guarantee at any time duringthe
first year of your enrollment to re-
fund the entire amount paid if imme-
diately upon the completion of ten
examinations you notify the scheol
you ere mot eatisbed with your Couree,

DAREYouCUARANTEE

YOUR SERVICE?

Will you guarantee your ser-
vice to your employer as we guaran-
tee our service to you? CAN you? Think
it over, Think what “absolule satisfaction™

means in dollars and cents—{f you can de-
livey 1. Guaranteed service 1§ snmplé the
difference between * gettmg by and ET-

TING ON. If you are only “getting by,”

you aren't increasing your earning power.
or if you can’t guarantee your secvice, then
you need and should get specialized fraining.

WE GUARANTEE
Our Traihing

Make no mistake about that! When
we undertake to make you a skilled worker
in your line, we absolutely and unreservedly
guarantee to satisfy you ipsofar as quality
and thoroughness of training go. We ac-
cept students on 1o other basis but that of
satisfaction or money back, 25 years’ experi-
ence enables us to stand back of our work.
We know HOW well enough to guarantee
our service to you. You risk nothing by
enrolling.t You can’t lose acent. Qur train-
ing will enable you to guarantee your ser-
Fice because of your tyaining. hat means
the position you want, and bigger pay.

Training Decides Pay

There’s no question about it. You
get paid for what you can DO. That de-

ends on what you KNOW. Increase your

nowledge with one of pur practical Courses
and your earning power increases accord-
ingly. You can tra:n at home in your spare
time—backed by the assurance that we
Quarantee to satisfy you. There are no
strings to that offer. Let us send you our
Free Bulletin and full detalls. Check and
mail the couporn TODA

AMERICAN SCHOOL
OF CORRESPONDENCE
Dept. N-7443Chicago, U. §. A,
TRAINING THE KEY 1O SUCCESS
st A

Hlkh Schootl Cuurse vireeann-Shep Soperintendent
trical E Lawyer
...Bosinecsa Manager
..Aunditor

Certified Public Ace'nt
Stenographer

T elephonc Eomoeer
.Architect
.Draftsman
..Building Contractor
Structaral Engineer
Icchnnical Engincer
ivil Engineer

team Engincet

Automcbxln ngineer

£y ZI1P-ZIP s.pf“é?c‘i"‘ma

The Greatest 50 Ct. Article on the Market,

3y We Teccive your order. Fron
made of besutiful mctal; never br".g;

wesr out ; scientifically mada and

best wnrkman-hlr The rubhere

are clastic and lastlog, with
{lcnl, of pcp and forew.  Zi

¢ ip, complete. only SOC
paid. Be sure the name

Zip_and our add
‘f on the article you buy.
m um or any Spocling Goods
Storein your city, Send Stamps,
Coin or Money Order,
AUTOMATIC RUBBER CO.
COLUMBIA, S. C.

PICK YOURS QUICK!

'Way Less Than Manufacturer’s Price
Speak quick=or these rcbull: Underwoods

are gening scarce. U, S. Govt. bought
100.000 Underwoods. Genulne Visible Un- §
derwoods at big saving, S-Year Guarantee.
Try 1t 10 DAYS FREE. Reot or buy.
Write quick tor Ofiesr No, 164,

Yor benefit by mentioning the “Electrical Experimenter”

when
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/> SAVED BN

GET OUR ﬁ

BIG BOOK =
DO Your Own PLUMBING
AND HEATING at low cost

% ul far gur big 250 bage Nandy -21an beak eatalog.
with separate Wholwale discount sheet,  Every engi-
s I e B ol H B, ]

w
shows huw (o fave

sk1l|nl l:bur. tnrd \mrl». and mmu\-\un msterial by

NEW-CUT-TO- FIT-METHOD
This jnstrnctise houl :.‘ 4 and heldd vou seleet th
PROVER PLUMIBIN .l'l'l.ll St l'I‘L\ NYSTEAM.
HOT WATER OR ~'rr\\| PLANT and besiges befmd
onr catabew 1t has many breactieal plev., Jdaerams.
sketches, elevaticha, ete. showmg you how to dn the
werk 1his newer, orlginal, pracucal, ecohmmnjeal CUT-
TO-FIT WaAV. Jany handy
map with &  few prdipar
1ouis can caslly dg ihe wuk
with the aid of this BIG
INSTRUCTIVE HANDY-
MAN BOOK
To avaid tending this b,
valuable. well-bomt bou k
hroudceast o disaterestod
DAPLIed, W@ TeqULst § tein)o-

rary sleposit uf 23¢, whlch
we wid refumd on fiest
wvrdee. oF §f sllssatsfled.

upon the inunediute re-

1urn of the bonk, Conld

anything le wmure lalr?

\Write fur Your copy toe
ax

QOur $500.000 plants be.
hind our guarantes

HARDIN-LAVIN COMPANY

1510.20 Coftage Grave Ave. Chleago

The ANDERSON

Steam Vulcanizer
Andersor®s  Flexible Confur-
matlon Derice. npon which an
ordinary mookey wrench exerta
tohs of pressure. forces tholi-
rands of lttlo rubber rivets jatoe
the tire’s fabric. 10 be cooked in
by our superhesled
dry steam $ystem. P
We  guarantee o
make practlcal wul-
canlzers outl of men
from 20 to 70 years old $233
and 5 to 1¢ days In ane of our muny

\tnlc Vulcanlzing Selnols will start
you in this profitable business. or sead
s $20 fur bhermit o euler our Closest
schonl tp learn vuleaolzlage. Wo glve you
J,nuaranl:‘r. \tel:'(lur;l 3-!.]1;
$§20 any tunc thereafter
you huy a vulrantzer of us 2/% Zﬁ
€ ARderson
Steam Vuleaniu. Co
23wm.am-aldz..mdl:nanalu.md
Mfrs. of Lh- Famous Aadersom Steam Vuleaniter, Oumicrs o l
Anderson method of ruleanizing.
L(l- Eain $35 10 $100 @ week
° Thousands of Drsftsmen aeeded fur recon-
atrucilon work. We teach you qulckly and
h  lsuroughly at home, Lo spars time—[yrnish
- complete Drawing Outit FREE—and
% l\lElD rm:_‘setur:: hlo;llrilon when qunliﬂed
& o prerious tra § necessary.
éﬁi—“’r can ‘ulckly quallfs for biz positon.
Write for Free Book.

COLUMBIA SCHOOL OF DRAFTING,
Washlngtan. D. C.

Dept. 972, 14th and T St.

THiS BUNGALOW $900

Cax 6E BUILI LR

Thes »nd man ouw. n my

new buok, Hulldiog ¥isns for
Modern Homes, will save you
hundreds of doilars.  One of

Lhr most enmplelr and com-
veehenpive bookpof plane ever
published b ny nl:hh"lt T e

vitih equin just  press. Two 4

g 1:-1 snd 6ty floor plan nd pho- FREDER‘%E"!:.E::;OW‘NC

aph of bunﬂ_lowl- - m-nn: AR
(77 7% int pastnata tor S1.00 18 Teemont St., Bos., Mass |

SUAR-&’GDMU"

PFAID
5100 FOR
ONE DRAWING

Your-nb-eomv.n nrhnl Illun!nlnr
P e- s Tper R O
A0 rlm for l’r-n JutbLafer and hesutat iyl
5, “"HOW TO BECOME AN
ARTIST.” Address
WASHINGTON SCNOOL OF ART.. Inc.
n.wq Streei W Weatington, .G,

%

LeARN WATCH REPAIRING B

10u Ca0 learn Ly vur modern ¢0d orige
inal eystem of inétructioa erery part
of ths Wateh Reopalring Trade at home
“4 s good or better than st & =hop, Yeu
Can corn money while Jearning and seecure 8
w efl parine position or start in bu-mns after

of lnatructio Good
wnateh rapalreranre -I-r.y-lnd-m-ndand enrh
lrom to §35 per week. Por partcolars

 the
Milvsakee Schoel J Wikimhng, 166 Masen St , Mnlvnol::- Wis.
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amateur 1s concerned, and (his is a good
thing. \We had maintained right along and
we siated so in our January and February
issues, that no amendment nor uew law
was at all required. \'e had no suggestions
to make, the old law was good enough, and
we said so,—if any chiange at alt was to be
niade, we were for the Padgett bill, which
left the amateur just exactly where he was
before the new bil came up. Naturally we
are glad 1o see that our judgmment proved

right, for olhcial \\ ashinglon thought SO,
too. The old law is good enough, it covers
every possible phase of the amateur, and

we do not think that any legislator could
do better than the Radio Act of 1912,

An interesting side light of the disturbed
state of mind of the visiting \Washingion
radio amateurs appearcd to be their
unaniinous holy fear of the United States
\av) They all seemed to be obsest, any,
panic-struck that the Navy Department was
out to kill the amateurs, which as a matler
of fact, the Navy, speaking generally, was
not.

We believe that our opinion is shared by
those who know the inside facts, that the
Alexander Bill as originally framed was a
ilasty measure, Liceause at the time it prob-
ably was thoupht that Government owner-
ship for radio was ripe, and that such a
measure could be rushed thruo in haste. The
sponsors of the hill. however, made two
fundamental mistakes: First, the country
was and is not ripe for public ownership as
vet, Sccond, it was {found that several
hundrcd thous:md red-blooded American
citizens, better known as Radio Amateurs,
camnot be w iped off the earth by means of
a bhie pencil. Such mcthods might have
had a small chancz hefore the war, but
after what we have gone thru in demnoc-
ratizing the world and freedom for every-
body, there never was a ghost of a chance
of the measurc SuCCeCdlllg Several sena-
tors and congressmen voiced their opinion
on this point in no uncertain tones, and we
arc certain that if the bill should come up
again during the next few ycars. which by
the way we doubt, it will experience exactly
the same fatc.

Another mistake, which, however, is
made by a greal many pcoplc outside of
Washington is that for some curious rea-
son the amateurs at large has always lcen
looked 1pon as a Loy i his knickers. Even
well informed Washington w as gre:ul) sur-
prised to receive letters from “young’ ama-
teurs 60 and 70 vears old, and these “boys™
were just as vehement in their protesis” as
the voung man of 20. Then thc amateurs
in uniform were legion, and their pareuts
voiced their sons’ sentiments, being that the
sons themselves were perhaps in France or
cisewhere. Further, the great horde of
amateurs known as jewelers made them-
selves heard Justily.

There are today thousands of jewelers

March, 1919

located all over this broad Jand, whose busi-
ness it is to serve their community by giv-
ing them the right time. They also require
daxly time smnals in their busincss, This
time service was given free to them by Uncle
Sam every day by the time signals sent out
by Arlington and other powerful Govern-
ment stations., These amatcurs under the
original Alexaunder bill would have been
killed just the same as their brethren who
pursue wireless more or less for instrie-
tional purposes, and you may be sure that
these jewelers were loud in their com-
plaints.

Our amateurs are to be congratulated in
their solitary hght which they put wp for
their rights. and we congratulate them upon
their thoro victory.

There is, lhowever, one serious point
which we desire to broacl, and that is the
following :

When we first heard that a new wireless
measure was to be rushed thru Cougress,—
which if it had actuvally past, would have
killed American .radic amatcurism, — we
took it up ourselves to broaeh the inport-
ant news to every amateur on record,

The RADIO LEAGUE OF AMERICA,
which was orgamzcd three years ago was
formed for just such a purpese, viz, to
lkeep the amateurs together and to \vard
off unfair legislation. Unfortunately, only
about 20,000 amateurs had been registered
with the League, altho it does not cost one
cent to join the League. So when we caine
to write the letters to all the amateurs we
only had 20,000 names of the League, while
the other names were made up from va-
rious lists wiich we had in our office, and
which lists were not at all reliable on ac-
count of removals of amateurs, etc.

\We wish to take this occasion to urgg
very amateur to fill out the blank printed
at the end of this article and join the League
at once, It docs not cost a cent to do so,
cxcept three-cent postage with which to
mail this Mank. You immediatcly become
a member. and any important news can then
be transinitted to you immediately without
delay, It should be appareat to every
amalenr that being a member of the Radio
League of Awmerica can only benefit him,
and inasmuch as there are no dues or fees
to be paid. there is absolutely no good rea-
son why every amateur should not be in it.

Peace will soou be declared by the Presi-
dent and then cverybody will be allowed
again 1o operale his or their stations, and
being a member in this well-cstablished
Lecague of national scope and reputation
can ouly benefit the owner of the radio sta-
tion. 'Then, too, every amateur owes it to
his Government that in timc of peril his
services can De drawn upon and his station
used. and only by having a central body
which has all such information can radio
amateurism in the United States grow to
its fullest and greatest imporiance.
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Application for Membership in the Radio League of America

THE UNDERSIGNED. a Radin Amateur, ain the owner of a \Vireless
My station has been 1 use since.. .. ... ...
9 and I herewith desire to apply for membership in the RADIO 'LEAGUE
1 understand that the Radie l.eague of America is a National

Station.

OF AMERICA.

Scientific Organization for the pursuit of the Radio arts.
upon to pay membership fecs, or dues, and once cenrolled I am to share in all

the privileges of a regular meinber.

Upon receipt of this forn properly filled out you are to send me your eight-
page Looklct describing the purposc of the League, rules, etc.

Mail this blank to Radio League of America, 231 Fulion $t,, New York City.

3-19

e

S ONAMC. .. e

I will not be calle(l

000N NDNG LT DRSO ORI O

Date.c.. .. cwm ook et - neernitE T IRLL £
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Editor, ELrcTrICAL EXPERIMENTER,

233 Fulton Street,

New York, N. Y.

oH
[t has been noted by this office that on

page 707 of the February issue of the

“Eicctrical Experimenter” you printed cer-

tain proposed ameudments to a bill for

Government Ownership of Radio Commnun-

ication. On page 735 in an article entitled

“Radio Amateurs Discussed Officially” you

stated that this amendment was drafted by

Lieutenant J. C. Cooper, Jr, U. S. N. R. F.

You have evidently been misinformed. The

amendment printed by you was not drafted

by the Navy Department and was not dis-
cussed before the House Committee at the
hecarings.

The amendment actually drafted by Lieu-
tenant Cooper and discussed before the
Commiittee appears in the testimony of
Captain Todd on page 39 of the Othcial
Report of the Hearings before the House
Committee on Merchant Marine and Fish-
eries on H. R. 13159, and is as follows:

“Insert after line 6, page 2, the foi-
lowing :

** ‘The term “amateur station” means
a station used for private practice or
experiment in radio communication and
not operated for profit in either receiv-
mg or sending radio signals.’

“Insert in line 14, page 2, after ‘train-
ing-school stations’ the following: ‘and
amateur stations.’

*Strike out the sentence beginning in
line 1, page 3, and ending in line 6. page
3, and in lieu thereof insert the follow-
ing:

* “This section shall not apply to sta-
tions belonging to the Govermment of
the United States or the Goverument
of the Philippine Islands, or to experi-
ment stations, technical and training-
school stations, and amateur stations,
licensed as provided by the act to reg-
ulate radio communication, approved
August thirteenth, nineteen hundred
and twelve: Provided, That when such
amateur stations are licensed for re-
ceiving purposes only no operator’s
ficense shall be required for the oper-
ator in charge of or operating such
station ; but when such amateur station
is licensed for transmitting also the
license shall require that the operator
of such station shall hold a license
showing his ability to send and receive
at least twenty-five words per minute
in the Continental Morse code: And
further provided, That the license for
such transmitting station may limit the
power input to one-half kilowatt in
case of amateur stations within one
hundred miles of the Atlantic or Pacific
Ocean, the Gulf of Mexico, or the
Great Lakes, and to one-quarter kilo-
watt within five miles of a Government
receiving station. Amateur stations so
licensed shall not use any wave length
exceeding two hundred and fifty meters
nor less than one hundred and fifty
meters except by special authority in
the license contained.” *

In order that the information given your |
readers may he correct, it is requested that
you publish this letter m your March issue
of the “Electrical Experimenter.”

For your further information, there is
being forwarded to you under separate cov-
er a full printed copy of the Hearings
before the Committee.

\ery respectfully,
(Signed) E. B. WOODWORTH,
Commander, U. S. Navy,

Acting Director Naval Communications.

The amendment drafted by Lieutcnant
Cooper was scheduled to run i our Feb-
ruary issuc. At the last moment, due to
lack of space, it was crowded out. The
amendmoent printed i our February issue
was proposed by Mr. [Fatson as published
by us.—Editor.
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A Few of the Many Styles
and Sizes of

. | pe 2 2 ’ & 1

Stasrett Tools

Starrett Tools
Manufacturers, toolmalers, ma-
clinists, inspectors and mechanics
in all trades recognize the Starrett
Tools as standards for accuracy, an
assurance that comes through
the knowledge that tools bear-
ing the “Starrett” name are
guaranteed.

There are tools to meet every practical
requirement. Ask for our catalog No.
21. It also shows Starrett hack saws—
the real economy saws.

THE L. S. STARRETT CO.

The World's Greatest Toolimakers
Manufacturers of Hack Saws Unexcelled

Athol, Mass., U. S. A.
New York London Chicago

42-839

MAKE MONEY GEAELE
REPAIRING TIRES “ﬁ‘ectﬁcR

The high cost and limited supply of tires makes it Shop [Vulcanizer
uecessary for motorists to conserve their tires and
get maximum mileage. Present conditions offer tire
repair men a big opportunity to make money. Ex-
perienced help not necessary. )

With this Shaler Electric Vulcanizer you can make
money easy. It heats from city electric light current
—has antomatic heat control—no danger of fire or
explosions. .

Will mend any style or size of tire—both easing and inner
tube. 1iandles 12 casings and 200 tubes a day. Anybody can
operate it, and turn out perfect work. Price $65.00 complete

-Subject to Trade Discount.

Write at once for catalog of our complete line of Shaler
Vulcanizers. Steam or Electric for Repair Shops and quick
selling 1nodels for metorists.

C. A. SHALER CO., 2202 Fourth St., Waupun, Wis.

TYPEWRITER SENSATION

PROMPT SEIPMENT.

$4.00 per manth buvs a Leantifully reeonstructed, latest model visible
typewriter, with hack spacer. decimal tabulator, two-color ribben, ete.
Every late style feature and mumdlern operating device. 8ent on approval,
Catalogue and sbeeial prices free

Harry A. Smith, 738, 218 N. Wells St., Chicago, 111.

You benept by menttomayg the “ilectrical Lxperimenter® when writing (o advertisers.

www.americanradiohistorv.com


www.americanradiohistory.com

ing 44 chemicals:

Alum Al:(150,); (NH{).S0,

Antimony (powdered) (Sb)

Ammonium Aqua
(NH;+H:0)

Ammonium Carbonate
(NH). COs

AmmoniumChloride (NH,Cl)

Ammonium Sulphate
(NH); SO,

Barium (z:hloride (BaCly)

Boric Acid (H;BO;)

k|| Brimstone (Sulphur) (S)

Calcium Chloride (CaCly)

Calcium Oxide (CaOQ)

Calcium Sulphate
(CaS0O,2H,0)

Charcoal (Carbon} (C)

Chloride of Zine (ZnCl.)

Copper Sulphate {CuSO,)

Ferrous Sulphate (FesO,)

Ferrous Sulphide (FeS)

Clyeere)l (Glycerine)
CsH:(OH) 5

Hydrochlorie Acid (HC))

lodine (1)

tron Chloride {FeCl.)

Iron Oxide (Fe.Cj)

Lead Acetate Pb (C.H,0.),

Litmus Paper

Magnesium Carbonate
(MgCO,)

Mangsneee Dioxide (MnO:)}

Mercury {(Quickailver) (Hg)

Nickel Chloride (NiCl;)

Oxalic Acid (H.C.0,)

Sodium Bicarbonate
(NaHCOy)

Sodium Borate (NaBO,)

Sodium Carbonate (Na.COj;)

Sodium Chloride (NaCl)

Sodium Nitrate (NaNOj)

| Sodium Phosphate
| {Na:HPO,)

1 Sedium Sulphate (Na.SO,)

Sodlum Sulphite (Na;50;)

Stannous Chloride (SnCl;)

Sulphate of Nickel (NiSO,)

Sulphste of Zine (ZnS0O,)

Sulphurie Acid (H.S0,)

Tin (Granulated) (Sn)

Zinc (Metal) (Zn)

Zine Carbonate {ZnCO;)

The following apparata
are furnished:

One Standard Washbottle

One Alechol Lamp

One Conical Glass Measure

One Erlenmeyer Flas

One Glass Funnet

One Delivery Tube

Six Assorted Test-Tubes

One Test-Tube Holder

Ten Sbeets of Filter Paper

One Glass Dropper

One Spoon Measure

Class Tubing

One book containing Trea-

1 tise on Elementary Chemis-

| try and 100 Chemical Ex-

] periments to be performed
with this outht.

ELECTRICAL EXPERIMENTER
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“The Joy of Fathcr and Boy.”

THE E. I. Co. CHEMICAL LABORATORY

We present herewith to our friends our new E. I, Co. Chemical Laboratory
which contains real chemicals and apparata to perform real chemical experi-
ments. This outfit is not a toy, put np mercly to amuse, but a practical
laboratory set, with all the chemicals, apparata and rcagcnts necessary to
perform real work and to teach the beginner all the secrets of inorganic
chemistry. With this outfit we give free a book containing a Treatise in
Elementary Chemistry, useful data and recipes, and 100 instructive and
amusing experiments.

DESCRIPTION OF THE OUTFIT:

The outfit consists of forty-four (44) Chemicals all C. P. (chemical pure) put up in ap-
propriate wooden boxes, glass bottles, and hermetically closed jars. The acids are put up in
glass bottles, with ground-in glass stoppers and there is a sufficient quantity of chemicals sup-
plicd (mostly one to two ounces) enough to make dozens of experiments with cach. See hist
of Chemicals herewith, .

The apparata furnished arc all of the best obtainable make and of standard laberatory sizc
andhshape. A list of the 17 pieces of apparata furnished with this outfit is printed also here-
with.

The Instruction book is a real Chemistry Course for the Beginner.

Some of the Contents are: Division of Matter: This is a Treatisc on Elementary Chem-
tstry and dcals with the theory of the Elements, Molecules and Atoms, etc. :

Chemical Nomenclature. This explains in simple language the derivation of the chemi-
ca)l namcs of the Elements and their compounds,

There is a chapter on Laboratory Operations; Glass Working; First Aid; Fire
Extinguishers; Experimenters Aphorisms, etc.

A good part of the book is devoted to:

Weights and Measures. The Metric Sys-
tem, the English system and the U. S. sys-
tem are fully explained.

Per Cent solutions.

Conversion of Measure
parts,

Poisons and their antidotes.

Technical and common name of chemical

expressed in

The following tables are furnished:
Symbols and Atomic weights of the Ele-

substances.
ments. . . .
Measures of Weights, Volume, Capacity Formulas for Cleaning various substances,
and Length. ete., etc.

Among the 100 Experiments are:
llm&r to make rhcmll::-al tricks : How to make Invisible and magle Inka; How to test flour; How to test soll;
How to mnke Chlorlue GGas and smoke (fCerman wWzr Gus); How to bleaeh cloth and dowers. 1low to produce
oxygen and Hydrogen; How to make chemical colors; How to test Acids and Alkalies nnd hundreds of Interesting

f lag
fns ‘:\nl(lihou:;‘tuc"hemlcnls fiave nearly doubled In price. we have declded not to rulse the price of thls outfit for

the present. The price is Still $5-00

Shipping Weight 10 lbs.
(Can be shipped by Express only.) Send your arder today to:

THE ELECTRO IMPORTING CO., Mfrs.

¥ 231 FULTON STREET NEW YORK CITY
SEE OUR FULL PAGE AD ON PAGE 824 FOR FREE CYCLOPEDIA

== =n ical Experimienter” when writing to advertisers
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THE ROGERS UNDERGROUND
WIRELESS.

(Continued from page 835)

thusa™ at sea about 150 miles from New
Orleans.

Main Antenna Underground Antenna

(500" composite)
Sig Static ig Static
400 5000 300 15

The "Arethusa” had been tryving to get
thru a naval despatch which could not be
copied on clevated antenna on account of
serious static interference. The despatch
was taken on the underground antenna, and
very word copied correctly.

At 9 P. )., April 7. 1917, it was possible
to copy signals from Tuckerton with ease,
while static on the elevated antenna made
it impossible to read any arc signals.

The following results were obtained with
spark signals:

Three hundred foot wires in parallel, ten
feet apart, a .002 m f. condenser in series
with primary coil of a Telefunken receiver
to obtain 600 meters.

Sig. Static Sig Static

Date Station W. L. And Aud And Aud
Ground Main
Antenna Aftenna
—
Apr. 2 Point Isabel 600 15
Apr. 2 Tampa 600 200 O 3000
Apr. 2 Port Arthur 600 150 O 3000
Apr. 2 Pensacola 1200 1%8 0 100 150

Apr. 2 Ft. Sam Houston

Of particular interest is the fact that
when static prevents reception on the main
antenna, reception can be continued on the
underground antenna. This has cven been
done during a sciere lightning storm, when
the main antcnne wonld hove been danger-
ous without grounding. Reception is also
directional and permits of avoiding inter-
ference to somne extent by using wire “off
direction” of an interfering station.

Strays: Strays are as a rule practically
absent. Qccasional loud cracks widely sep-
arated are received. (Ed. note.
since been overcome.) These isolated
strays, altho irequently loud, do not inter-
fere in the least with the reception of
signals. On two occasions. strays have
risen to an audibility in excess of 5,000
on these separate cracks, but even in this
case, reception of signals, altho a little dif-
ficult, was not interrupted, On these two
occasions it was necessary to ground boih
of the (elevated) aérials at the main sta-
tion.

Considering the matter of strays, it can
be said that on {our or five occasions dur-
ing one week, which was one marked by
tremendous storms in the Great Lakes re-
gion, that strays rose to an audibility in
excess of 10,000 at the beach station. Lven
in this case, however, signals from boats
within 100 miles and from shore stations,
such as Ludington, Milwaukee and Mani-
towoc, were usualiy readable, because the
strays while very loud, were nowhere near
as numerous as on the elevated aérial. Dur-
these periods a messenger was kept at the
beach station to carry up messages to the
main station, which could not receive these
signals on account of the strays.

There seems to be no appreciable advan-
tage in using more than one wire—No. 12
weather proof insulated.

The experiments at Great Lakes confirm
the work of the Bureau of Standards on
the importance of adequate insulation of
the wire. If the wires are grounded at the
ends, it does not necessarily make much
difference unless thev are adjusted to the
optimum wire length; but if properly ad-
justed to this length, grounding of the
wires, either intentionally or accidentally,
produces a diminuation of the signals,
which, however, even with the intentional
grounding of the two ends, still leaves them
50% of their maximum value. Therefore,
while the question of insulation is impor-
tant, it does not mean that the system will
f2il entirely if the insulation becomes faulty.

This has.
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MY INVENTIONS.
(Continued from page 776)

cover. Suddenly my legs went up in the
air. In the same instant there was a flash
in my brain. the nerves respoided, the mus-
cles contracted, | swung thrn 180 degrees
and landed on my hands. 1 resumed my
walk as tho nothing had happened when
the stranger caught up with me. “‘How
old are you?” he asked, surveying me criti-
cally. “Onh, about fifty-nine,” 1 replied.
“\What of it?” “Well,” said he, “l have
seen a cat do this but never a man.” About
a month since | wanted to order new eye-
glasses and went to an oculist who put me
thru the usual tests. He lookt at me in-
creduously as 1 read off with ease the
smallest print at considerable distance. But
when | told him that I was past sixty he
gasped in astonishment. Friends of mine
often remark that my suits fit me like
gloves but they do not know that all my
clothing is made to measurements which
were taken nearly 35 years ago and ncver
changed. During this same period my
weight has not varied one pound.

In this connection I may tell a funn
storv. One evening, in the winter of 1885,
Mr. Edison, Edward H. Johnson, the Presi-
dent of the Edison Illuminating Company,
Mr. Batchellor, Manager of the works, and
inyself euntered a little place opposite 65
Fifth Avenue where the offices of the
company were located. Someone suggested
guessing weights and [ was induced to step
on a scale. Edison felt me all over and
said: “Tesla weighs 152 lbs. to an ounce,”
and le gnest it exactly. ‘Stript [ weighed
142 1bs. and that is still my weight. 1
whispered to Mr. Johnson: “How is it
possible that Edison could guess iny weight
so closely?” “"Well,” he said, lowering his
voice, “I will tell you, confidentially, but
you must not say anything. He was em-
ployed for a long time in a Chicago slaugh-
ter-house where he weighed thousands of
hogs every day! That's why.” My friend,
the Hon. Chauncey M. Depew, tells of an
Englishman on whom he sprung one of his
original anecdotes and who listened with a
puzzled expression but—a year later—
laughed out loud. [ will frankly confess it
took me longer than that to appreciate
Johnson's joke.

Now, my well being is simply the result
of a carefnl and measured mode of living

-and perhaps the nost astonishing thing is

that three times in my youth I was rendered
by illness a hopeless physical wreck and
given up by physicians. Mlore than this,
thru ignorance and lightheartedness, [ got
into all sorts of difficulties. dangers and
scrapes from which 1 extricated nyself as
by enchantment. [ was almost drowned a
dozen times; was nearly boiled alive and
just mist being cremated. 1 was entombed,
lost and frozen. [ had hair-breadth es-
capes from mad dogs, hogs. and other wild
animals. I past thru dreadful diseases and
met with all kinds of odd mishaps and that
I am hale and hearty today secems like a
miracle. But as | recall these incidents to
my mind 1 feel convinced that my preser-
vation was not altogether accidental.

An inventor’s endeavor is essentially life-
saving. \Vhether he harnesses forces, im-
proves devices, or provides new comforts
and conveniences, he is adding to the safety
of our existence. He is also better qualified
than the average individual to protect him-
self in peril, for he is observant and re-
sourceful, If I had no other evidence that
I was, in a measure. possest of such qual-
ities I would nnd it in these personal ex-
periences. The reader will be able to judge
for himself if I mention one or two in-
stances. On one occasion, when abont 14
years old, [ wanted to scare soine friends
who were bathing with me. Ny plan was to
dive undcer a long floating structure and slip
out quietly at the other end. Swimming
and diving came to me as natorally as to a
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I am Chief Engineer of the great
Chicago Engineering Works. I am in close
official touch with the electrical world. 1
know how badly we need trained electri-
cians who can take charge of important
work as experts. Right now there is such
a need for executive electricians that I am
making a special effort to belp meet the
demand. I am publishing this special an-
nouncermnent to secure a certain number of
ambitious men whom I will personally
train by mail for the wonderful oppor-
tunities that are open.

I WILL MAKE YOU

a Trained Electrician

I don't care how young or old you are,
just as long as you can read and write and
have a spark of ambition. I don't care
where you live or what you do. I don’t
care if you don't know a blessed thing
about electricity. Just give me a little of
your spare time for a short period and I'll
show you the quick way to success in
electricity. You can qualify to earn $36
to $100 a week with opportunities for
greater earnings.

I Train You by Mail!

Your spare time will do. No interfer-
ence with your regular duties. I under-
stand just what you must know and I
have devised a wonderful way of instruct-
ing by mail. | positively guarantee your

satisfaction.
Wonderful

Fr e Electrical

Outfit
Absolutely free.

Not a penny cost to
you now or later. To those who act at

once [ will give a wonderful set of Elec-
trical Equipment with my compliments.
Write me at once. I have only a limited
number of sets to be given free. Drop
me a post card or letter.
L] .

‘,‘/ J You wili have to act quick to
1 r!te' get in on this opp(?rtunity.
Write me today for full particulars, Drep
me a post card. Write Now.

CHIEF ENGINEER COOKE,
Chicago Engineering Works,
Dept. 523

441 Cass Street, Chicago, Illinois
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duck and I was confident that I could per-
forin the feat. Accordingly 1 plunged into
the water and, when out of view. turned
around and proceeded rapidiy towards the
opposite side. Thinking that T was safely
beyond the structure, 1 rose to the surface
but to my dismay struck a beam. Of course.
1 quickly dived and forged alicad with rapid
strokes until my breath was beginning to
give out. Rising for the second time, my
fiead came again in contact with a beam.
Now I was becoming desperate. However,
summoning all my energy, 1 made a third
{frantic attempt but the result was the same.
The torture of supprest breathing was get-
ting uncndurable, iny brain was reeling and
I feit myself sinking. At that moment, when
my situation scemed absolutely hopeless, 1
experienced one of those flashes of light
and the structure above me appeared before
my vision. [ either discerned or guest that
there was a little space between the surface
of tlic water and the beards resting on the
beams and, with consciousness nearly goue,
1 floated up, prest my inouth close to the
planks and managed to inhale a little air.
unfortunately mingled with a spray of
water which nearly choked me. Several
times 1 rcpeated this procedure as in a
dream until my heart, which was racing at
a terrible rate, quieted down and 1 gained
composure. After that 1 made a number
of unsuccessful dives, having completely
lost the sense of direction, but finally suc-
ceeded in getting out of the trap when my
friends had already given me up and were
fishing for my body.

That bathing season was spoilcd for me
thru recklessness but soon forgot the
lesson and only two years later I fell into
a worse predicameut. There was a large
flour mill with a dam across the river near
the city where I was studying at that tine.
As a rule the height of the water was only
two or three inches above the dam and to
swim out to it was a sport not very dan-
gerous in which 1 often indulged. One day
1 went alone to the river to enjoy myself
as usual. \When I was a short distance
from the masonry, liowever, 1 was horrified
to observe that the water had risen and
was carrying me along swiftly. 1 tried to
get away but it was too late. Luckily, tho,
I saved myself from bcing swept over by
taking hold of the wall with both hands.
The pressure against my chest was great
and I was barely able to keep my head
above the surface. Not a soul was in sight
and my voice was lost in the roar of the
fall. Slowly and gradually 1 became ex-
hausted and unable to withstand the strain
longer. Just as I was about to let go, to
Le dashed against the rocks below, I saw
in a flash of light a familiar diagram illus-
trating the hydraulic principle that the pres-
sure of a fluoid in motion is proportionate
to the area exposed, and automatically 1
turncd on my left side. As if by magic
the pressure was reduced and 1 found it
comparatively easy in that position to resist
the force of the stream. But the danger
still confronted me. I knew that sooner
or later I would be carried down, as it was
not possible for any help to reach me in
time, even if I attracted attention. I am
ambidextrous now but then I was left-
handed and liad comparatively little strength
in my right arm. For this reason I did not
dare to turn on the other side to rest and
nothing remained but to slowly push my
body along the dam. I had to get away
from the mill towards which my face was
turned 3as the current there was much
swifter and decper. It was a long and pain-
ful ordcal and I came near to failing at
its very end for I was confronted with a
depression in the masonry. I managed to
get over with the last ounce of my force
and fell in a swoon when I reached the
bank, wherc I was found. 1 had torn
virtually all the skin from my left side and
it took several wecks before the fever sub-
sided and I was well. These arc only two
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of many iustances but they may be sufficient
to show that had it not heen for the in-
ventor's iustinet I would not have lived 10
tell this tale.

Interesied pcople have often asked me
how and when 1 bcgan to invent. This |
can only answer from my present recollec-
tion in the light of which the first attempt
1 recall was rather ambitious for it involved
the invention of an apparatus and a method.
In the former I wus anticipated but the
latter was original. It happened in tlis
way. One of my playmates had come into
the posscssion of a hook and fishing-tackle
which created quite an excitement in the
village, and the next morming all started
out to catch frogs. I was lcft alone and
deserted owing to a quarrel with this boy.
I had never scen a real hook and picturcd
it as something wonder{ul, endowed with
peculiar qualities, and was despairing not
1o be one of the party. Urged by necessity,
I somehow got hold of a picce of soft iron
wire, hainmered the end to a sharp point
between two stones, bent it into shape, and
{astened it to a strong string. I then cut a
rod, gathcred some bait, and went down to
the brook where there were {rogs in abun-
dance. But ] could not caich any and was
almost discouraged when it occurred to me
to dangle the empty hook in front of a
frog sitting on a stump. At first he col-
lapsed but by and by his eves bulged out
and became bloodshot, he swelled to twice
his normal siz¢ and made a vicious snap
at the hook. Immediately I pulled him up.
1 tried the samme thing again and agam
and the method proved infallible. When
iy comrades, who in spite of their fine
outfit had caught nothing, came to me they
were green with envy. For a long time |
kept my secret and enjoyed the monopoly
but finally yielded 1o the spirit of Christ-
inas. Every boy could then do the same
and the following summer brought disaster
to the frogs.

In my next attempt I scem to have acted
under the first instinctive impulse which
later dominated ime—to harness the en-
ergies of naturc to the service of man, 1
did this thru the medium of May-bugs—
or June-bugs as they are called in America
—vhich were a veritable pest in that coun-
try and sometimes broke the branches of
trees by the sheer weight of their bodies.
The bushes were black with them. [ would
attach as many as four of thein to a cross-
piece, rotably arranged on a thin spindle,
and transmit the motion of the same to a
large disc and so derive considerable “pow-
er.” These creatures were remarkably
efficient, for once they wecre started they
had no scnse to stop and continued whirling
for hours and hours and the hotter it was
the harder they worked. All went well
until a strange boy came to the place. He
was the son of a retired officer in the
Austrian Army. That urchin ate May-bugs
alive and enjoyed them as tho they were
the finest bluc-point oysters. ‘That disgust-
ing sight terminated my endeavors in_this
promising field and [ have never since been
able to touch a May-bug or any other in-
sect for that matter.

After that, [ believe, I undertook to take
apart and assemble the clocks of my grand-
father. In the former operation [ was al-
ways successful but often failed in the
latter. So it came that he brought my work
to a sudden halt in a manner not too deli-
cate and it took thirty years before 1
tackled another clockwork again. Shortly
thereafter I went into the manufacture of
a kind of pop-gun which comprised a hal-
low tube, a piston, and two plugs of hemp.
When firing the gun, the piston was prest
against the stomach and the tus: was
pushed back quickly with both hands. The
air between the plugs was comprest and
raised to high temperature and one of them
was expelled with a lond report. The art
consisted in selecting a tube of the proper
taper irom the hollow stalks which were

{Continued on page 843)

ELECTRICAL EXPERIMENTER 841

Moving Picture Machine

A REAL moving pic-
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MY INMVENTIONS
{lantinied from page 841)

did wery well with that cun but my acuvmcs
interiered with the window panes in our
fose and et with pamful discourage-
ment. I 1 remember pightly, 1 then
toalk o carving swords from pieces of
fiprmsitnre which I conld conveniently obtain,
At that time | was undee the sway of the
Serlian national poetry and full of admira-
ticn for the feats of the heroes. 1 used
16 spend hours in mowing down my enemies
it the form of corn-stalks which ruined the
ernps and netted me several spankings from
my mother. Moreover these were not of
the formal kind but the genuine article.

I had all this and more behind me before

witd 51x years old and had past thru one
year oi clementary school in the village of
Smiljan where 1 was born. At this junc-
ture we moved to the little city of Gospic
nearhy. This change of residence was like
a calamity to me. It almost broke my heart
e part from our pigeons, chickens and
sheep, and our magnificent flock of geese
which used to rise to the clouds in the
merning  and return from the feeding
groupds at sundown in battle fortnation. so
perfect that it would have put a squiadron
ol 1he Lest aviators of the present day to
shame. In onr new house 1 was but a
prisoner, watching the strange people 1 saw
ihra the window blinds. My bashfulness
was such that I would rather have faced
a roaring lion than one of the city dudes
who sirolled about. But my hardest trial
came on Sunday \\hcn I had to dress up
ardl asttend the servicee There I met witle
an accident, the mere thought of which
made myr hlood curdle like sour milk for
years afterwards. It was my second ad-
veniure ina church. Not long before 1 was
entombed for a night in an old chapel on an
imiccessille  mountain  which was  visited
only cnce a year. It was an awful experi-
ence, bt this one was worse. There was a
wealthy kady in town, a good but pompous
woman, who nsed to come to the church
gurzennsly painted up and attired with an
efofieous train and attendants. One Sun-
day 1 had just finished ringing the bel in
ile belfry and rushed downstairs when this

ratil dame was sweeping out and I
jumped on her train. It tore off with a
f'r!lpillg' naise which sounded like a salvo
ol muskeiry fired by raw rtecruits. Ny
tather was livid with rage. He gave me
a gentle slap on the cheek, the only cor-
poral punishment he ever administered to
me hut I slmost feel it now. The embar-
rasament and confusion that followed are
indeseritable; T was qractically ostracised
until something  else Ja.'rq'-une which re-
deemed ma in the extiruation of the com-
munity.

An emterprising young merchant had or-
ganized a hre department. A new fire en-
ginte was purchased, unitorms provided and
the men deillod Eor service and parade.
The engztne was, in reality, a pump to be
worked by sixteen men and was beautifully
painted red and Llack, Cine afternoon the
oificial 1rial was gpreparcd for and the ma-
chine was trangported to the river. The
entire population turced out 1o witness the
great apeciacle. When all the speeches and
ceremonies were ¢oncladed, the command
was given to pump, bt nof a drop of water
came from the nozzle, Tlhe professors and
experis ieied in vain to locate the trouble.
The hzzle was complete when 1 arrived at
the scene, My knowledge of the mechan-
ism was nil and 1 knew next to nothing
nf air pressure, but instinctively I felt for
the suction hose in the water and found
that it had collapsed. When | waded in
ihe river and opened it up the water
rushed forth and not a few Sunday clothes
were spoiled. Archimedes ruuning naked
thru the streets of Syracuse and shouting
Eureka at the top of his voice did not make
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a greatcr impression than myself. T was
carried on the shoulders and was the hero
of the day,

Upon settling in the city I hegan a four-
years' conrse in the so-called Normal School
preparatory to my studies at the College
or Real-Gyminasinm. During this period ny
boyish efforts and exploits, as well as
troubles, continued. Among other things
attained the unique distinction of champion
crow catcher in the country. My method
of procedure was extremely simple.
wottld 2o in the forest, hide in the bushes,
and imitate the call of the bird. Usually
I would get several answers and in a short
while a crow would flutter down into the
shrubbery near me. After that all I needed
to do was to throw a piece of cardhoard
to detract its attention, jump up and grah
it before it could cxtricate itself from the
undergrowth. In this way I would capture
as many as I desired. But on one occasion
something occurred which made me respect
them. I had caught a fine pair of birds
and was returning home with a friend.
When we left the forest, thousands of crows
had gathered making a frightful racket.
In a few minutes they rose in pursuit and
soon enveloped us. The fun lasted until all
of a sudden I received a blow on the back
of my head which knocked me down. Then
they attacked me viciously. 1 was com-
pelled to release the two birds and was
glad to join my friend who had taken
refuge in a cave.

In the schoolroom there were a few me-
chanical models which interested me and
turned my attention to water turbines. [
constructed many of these and found great
pleasnre in operating them. How extra-
ordinary was my life an incident may il-
lustrate. My uncle had no use for this
kind of pastime and inore than once re-
buked me, I was fascinated by a descrip-
tion of Niagara Falls I had pernsed, and
pictured in my imagination a hig wheel run
by the Falls. 1 told my uncle that 1 would
go to America and carry out this schenic.
Thirty years later I saw my ideas carried
out at Niagara and marveled at the un-
fathomable mystery of the mind,

I made all kinds of other contrivances
and coatraptions but among these the ar-
balists T produced were the hestt My
arrows, when shot, disappeared from sight
and at close range traversed a plank of
pine one inch thick. Thru the coutinuous
tightening of the bows I developed skin on
my stoinach very much like that of a croco-
dile and 1 amn often wondering whether it
is due to this exercise that I am able even
now to digest cobble-stones! Nor can
pass in silence my performances with the
sling which would have cirabled me to give
a stunning exhibit at the Hippodrome. And
now 1 will tell of one of my feats with this
antique implement of war which will strain
1o the utmost the credulity of the reader.
I was practlcmg while walking with my
uncle along the river. The sun was sctting,
the trout were playful and from time to
time one would shoot up into the air, its
glistening body sharply defined against a
projecting rock heyond. Of course any
hoy might have hit a fish under these pro-
pitious conditions but 1 undertook a much
more difhcult task and 1 foretold to my
uncle, to the minutest detail, what 1 in-
tended doing. 1 was to hurl a stone to
meet the fish, press its body against the
rock, and cut it in two. It was no sooner
said than done. My uncle looked at me
almost scarcd out of his wits and ex-
claimed “I’ade retro Satanas!” and it was
a few days before he spoke to me again.
Other records, however great, will he
eclipsed but I feel that I could peacefully
rest on my laurels for a thousand years.

Ch the April issue Mr. Tesla will de-
scribe in detail how he conceived one of his

most lmportant and far reaching inventions:
“The Rotary Magnetic Field "—Edilor.)

843

, L ] [ ]
He’s Winning!
Because He Followed His BENT.

Age 28—Salary 32500 a year—General
Manager of the Company—his own hoss—
owns his home—married and happy and
prosperous—there’s the success of Wal-
lace H. Rohrschneider, General Manager
and Secretary and Treasurer of the Hust-
isford Light, Power and Manufacturing
Company of Hustisford, Wisconsin.

“1 followed miy bent,” says Mr. Rolhrschueider,
Thai's all, ‘I followed my bent.” In these erisp
words he sums up his suecess. Young—unkuown—
of humble hirth—reared on the farm and deprived
of scholastic advantages, he entered this scheol in
1907 and took un the stndy of Electricity. And
today—at Z8—in the work he felt he was fited for
—-he’s well on the road lo snceess. Simply beeause
lie answered his iestinets. Simply becanse he fol-
lowed his bent,

Is Electricity YOUR “BENT"?

If it is—If you like to tinker with dry cells—ir
you like to experiment with *‘wireless”-——if you're
keen for the colunmns of “How To Make It” and
each new edition of Electrical Experimenter ts a
fresh revelation to you—then tackle the job in
earnest. Study electricity. Make a real start.
And do it now right on the eve of the big coming
era of reconstruction when thousands of trained
electrical experts will be needed at home and
abroad.

Earn While You Learn If You Wish—3 day of
classes—3% day of naid employment—that is the
basis of our “Earn-Whiie-You-Learn” plan,

Hundreds of young men of ambitlon are takiug
advantage of the opporiunities afforded by elec-
triclty to insure for themselves a sound, successful
futnre. \Why not decide now lo jeint them? Why
not take the first step today? TFiliog out and mall-
ing this conpon wHt help yvou decide, Tro It now
and get the facts. No obligalion whatever.

Spring Term Opens April Ist

— —= — — -—Tear Qut Here— — — - —

SCHOOL OF ENGIiNEERING OF MILWAUKEE

“America’'s Most Democratic Electrical Institute'
79-373 Broadway, Milwaukee, Wis.

Withont abligating me. blease send me cetalog and tell
me how 1 can Euulirr In the subject I have checked below:
{ ] Electrical Enginesring ] Etectrotechnician

[ 1 Electrlclan
Six Months® Trade Caurse

Electrical Trouble and Lineman
Etectrical Mclerman
Eleclrical Wiréman

Motor and Generator Repalrman {(Course
Arinature maul Transformer Winding)

Telephane Trouble and Ropairman
Electricat Draftsman

Home Study Department (Specelal Vreelimipary Tlome
Srudy Course for 1hose who cannot at first cowe to
Midwauker)

————
— et s bt

Includes

,_,_,_,
——

NAME. ...... F e
ADDRESS . oL v iarrearare momcrressais aean

JEHUCATION. . ... [

YL PP

You benefit by mentiouing the “'Elcctrical Experimenter”

www.americanradiohistorv.com

when writing to edvcrtiscrs.
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month.

must_be inclulded at the above rate.

Advertisements m this section seven cents a word for each inscrtion.

Ten per cent disconnt for 6 issues. 20 per cent discount for 12 issues,
vortisements for the April issue must reach us not later than February 22

The Circulation of the Experimenter is over 100,000 and climbing every month
EXPERIMENTER PUBLISHING CO., INC,, 233 Fulton Street, New York, N. Y.

Opportunity Ad-lets

X'OL‘ will find many rémarkahle opportunifics and real hargains in these columns. T
madc every month by reliable firms, dealers and amatenrs from all over the conntry. No matter what you may be seeking, whether supplies,
automobile accesseries, the upportanity to make money, or anything else, you will find listed here the best and most attractive speeials o

It will pay you to read and investigate the offerings

tie No advertisement for less than 50c accepted. Name and address
Cash should accompany all classificd advertiseinents unless placed by an accredited advertising ageney.
Oujectionable or misleading advertisements not accepted. Ad-

the

~Aeronautics.

Build yonr owu acroplane. Uuthits cut 1o fit
ready to asseinble, on terms. G. Angeles, East
Scattle. Wash,

Kites, scnd 25¢ for the "High Flier”,
1405 Browdway, New York.

AL

Seefang,

Automobile Aceessories.

More Power, Less Fuel, No Carban. No mys-
tery, plamn facts, results guaranteed. Write for
hooklct S “No-Leak-U Piston Ring Co., Bal-
timore, Md. .

Fords Start Easy in Cold Weather with our
new 199 carburctors. 34 miles per gallon, Use
cheapest gasoline or hali kerosene. Increased

ower. Styles for any maotor. Very slow on
E:uh. Attach it yourself.  Big profits to agents,
Muney back guarantee. Thirty days' trial. Air-
Friction Carburctor Co., 20 Madison, Dayton,
Ohio.

VYulcanize on Amderson Steam Vulcanizer,
Advertizemcent, Fage 536.

Wonderful Tire Bargains. At ownc-quarter the
usual tire cost, we can furnish youn with Donble
Tread Tircs, also Black Rib Tread Cord Type
Tires.  Guaranteed 4000 miles. Send for price
list, Save 505 on tire cost. United Sales Co.,
Aberdecn. So. Dak. - B

Repair parts for all make cars, also engincs.
Carburetors, magnctos, bucket scats for racing
cars. WWe also curry a large stock of slightly
vsed tires and tuhes at very lowest prices.
Write {or list. llaviland Supply Co., 2306 Seventh
Ave.,, New York City

Sec

Aitomobile Repairs.

Automobile Owners shonld subscribe for the
Auntomolnle Dealer & Repairer; 150-page illus.
trated monthly devoted exclusively to the care
and repair of the car. The only magazine in the
world especially devoted to the practical and
mechanical side of motoring. The “Tronble De-
partment” contains #ive pages of numbered
questions cach month from car owhers and
repairmen which arc answered by experts on
gasoline engihe repairs. $1 per year or 1§ €ents
per copy. Canadian subscription $i1.50. ostals
not answered. Charles D, S‘I)'lcrm:m, 48 Windsor
Road, Hartiord. Conn.

!

Motorcycles.

SR TURT I

T e
Agents 1 anted.

Greatest, liggest and hest collection ot madern
moncy-making ideas printed. 600 ideas, oppor-
tunities and secrets. WWrite ""Hanson,” Box 23,
Mentor, Miun,

$160 Daily refnishing chandeliers, brass beds,
automobiles by new method, without c¢apital or
experience. lree particolars and proofs, Write
today. Gunmetal Co., Ave. D, Decatnr. 11l

Insyde Tyres, inner armor for automobile tires,
double mileage and prevent punctures and biow-

BRLLIN NI SRSkl e

outs. Qnickly applied. Costs little, Demand
tremendons. ~Profits opnlimited. Details free.
American_.\utomobile Accessories Co., Dept. 54,

Cincinnati, 0.

g, 1 RO R
Postcards.

Everything in Postcards. Live-wire list [ree.
Warth-while s:lm{)les 25¢,  Mention subjects pre-
ferred. Muiual Supply Co., Bradford, Pa.

Five Prettiest Women Cards, hand cglorcd, 25¢.
Mirca. Dept. g1, 26 Mulherry, N, Y. City.

R e T Tl T AR R T s

Charlotte, N. C.

Electrical Experimenter Pub. Co,,

233 Fulton St., New York.

- Dear Sirs:

= It certainly was SOME RESULTS,

: I've almost worn out a good typewriter.
ust about exhausted myself writing.
sed all the paper in this part of America.

Aund about “Gone Busted” buying postage
stamps.

Now, I’m a-goioa ?ui(, and will never do
it again, or at Jeast I won't promise to an-
swer all the letters 1 received from an Ad
that I put in the "E, E” X

The, letters arc still coming in,.—The
apparatus advertised has loog since been
sold. Every piece of it, The letters are
{from_all over tbe United States, AND
ELSEWHERE. Received one today from
Shanghai, China. Can you heat that., I'm
coclosing the letter from Chioa,

It’s a great life, if you don't weaken.

1 wish to THANK the "E. E.”"—Some
circulation,

Very Respectfully,

G. R. SMATHERS,
403 N. Brevard St., Charloite, N. C.
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Motorcycles from $25 up—New and second-hand.
Easy terms, large list to choose from, all makes.
Send 4¢ stamps for Bulletin “A.”  1'cerless
Motoreycle Co., Watertown. Mass. i

Motorcycles: Used parts for Indians, Thors
and Excelsiors at 70 to 75 per cent off tal_alrui
list price. (e rear pleasurc car S6o. e d
motorcycles for $Sa3 y to %225, Stﬂd_ for list.
Pcter Fox, Tndian ealer, Grand Junction, Colo.

Help Hanted.

to make Tay Saldiers, Army,
Navy, and other toys. llumeworkers on smali
scale, manufacturcrs on large scale. Greatest
chance for industrious people for independent
hustness. Enormous demand and (uture in
“American-made tnys”’. This new Amernican
work stands out canspicunusly. Factories have
heen cstablished, people trained, machinery made
with encrgy and snccess. Dealers don’t want to
handic any others except ““American-made”. We
buy these goods all year, paying fixed pricces.
Expericnce or tools not necessary. Hundred and
more made completec per hour. Casting form out-

Men Wanted

fits §3 ug. Booklet and _information free. Toy
Soldier Manufacturing Co., 32 Union Square,
New York.

To Ascertain the Vocation for which you are
best adapted sendl for Zancig's Revised llaro-
scope. Send datc of your hirth and 2s5¢. I’rof
Zancig, 1090 West §;th &t., New York.

Railway Mail Clerks Wanted—men 16 to 30—
women 18 11 35. S11;9-518m year, Alternate weeks
off. Full pay. Examinations everywhere. Sample

iestions (ree.  Franklin Institute, Dept. C 26,

ocheste LY

You benefit by mentioning the “Llectrical Experimenter” when writing to advertiscrs.

e L
Exvchange Ads—Cont’d

For Sale:—\Vireless

s outht, crystal detector,
fixed condenser, variahle condenser, telephones,
spark coil, gaP. condenser and helix. $14.00
Wiil cxch?nge or(?./; hp. A. C. motor; or what
have you? 'Earl C. Brown, 514 Virginia Ave.,
Martinsburg, \W. Va.

For Sale:—Books, Lessons in Practical Elec-
tricity, bg Swoqpc, 75c; _Military Signal Corps
Mannal, by White, soc; Single Telephone head-
sets, 75¢; $35.00 Complete Wireless Set, $17.50;
Co-herer Sets, $z2.00; Electrolytic Intcrrupter,
$1.00; Telegraph Keys, 7s5¢.: Gravity Cells. 6oc.
Other Wireless Appacatus, Address V. L. Hollis-
ter, Station A, Lincoin. Nebraska.

For Sale:—New Holton trumpet (cornet tyfc)
55

B-Flat low pitch. Cost_ $80, will scll for
Wonld take good violin in trade. A. T. Harri-
son, Albert Lea, Minn,

Sell—Cabinet coupler never used. Price $3.50.

Chemistry set also. Granville Whittlesey,
E. 6;th St, New York.

Sale or Trade:—Wireless goods. Transformer
audion, rotary condenser, switchcs. ete. Silver
cornet.  Bicycle. Motor attachment.  Rifle.
g(hlelr goods. R. H. Parker. Box sto, Tilton,

130

_For Sale ar Exchans‘e:—Caxlon Printing Press;

“Todd” TProtectograph; Goodcll-Pratt 0. 300
Lathe; Lathe, ¢° swing., 2" between centers;
Large Erector Set; Large Elcctric Train Set.
Would like Wood working machinery, small
screw-cutting Lathe or what have you? C. E.
Robinson, Portland, Conn.

Sacrifice: Regenerative andion sct combined.
fula. ‘{)‘ri{_e. “Wireless,” 132 Oxford Ave,, Buf-
alo, N. Y.

. Wanted:—Radio 5A or Clapp-Eastham receiv-
ing transformer; variahle condensers. llave for
exchange set of drawing instruments. Premoette
camera.  R. L. Kunauw, Sabula, lowa.

Sa]e:_—()mnigraph reasonable. Pastiime The-
atre, Union Hill, N. J.

Sale:—Regenerative Receiver, write for descrip-
tion. Gco, Sprouls. 5624 Palethorpe St., Phiia.,
Phila., Pa.

Wanted:—Unc each of volumes Nos. 1. 2, 3, 4

amd j of the Expcrimenter. (Round or un-
Lound), Stare price. C. O. Williams, 20 Midland
Ave., f)etro:l, Mich,

“Sale:—Men's hockey ice skates, screw clamps,
new, never used, $1.50 cost $2.00. Also No. 24
enameled copper wire goc lb., any quantity over

. - Ib.  Write for list. Menry Lehmberg, sit6 N.
- For U‘Ii(’ Hair, - t2th St., Philadelphia. Pa.
1 was Bald. Ubtained hair growth by an In- Sell:—Variables, headset k 5
dian's ointment containing genninc bear ail apd | 1474, audi':arxfls. i;)'pedea:u:ce \s::::ilssl,ml:lectgrzzlc);i df::::lcs
rare plant jl!l]tcs. \.\:’l_T‘ny Othcg: have gog:li ha;r}- etc., ete. Send stamp for list. Wanted— ype-'
growing resnlts. 11l sen 0x, postpaid, with iy A sl BRI
recipe, 10e.  John Hart Briltam,’n_r,o 3and St., ;}:;:fr' printing press. 5. Blong, Hawthorne,
B.Aa00. New York. - .
—— O 0 T For Sale:—Oakmans Wireless outhit sends and
— d reccives messages 8 miles. Complete $6.00. Used
News Correspondents. 5 weeks. Mrs. Barniff, 1346 Johnson St., Chicago.
Earn $25 Weekly, spare lune, writing for For Sale: Tesla Coil $5. also Encyclopedia

newspapers, magazines. Experience unnecessary;
details free. Press Syndicate, 566 St. Louis, Ma.
1 RSN A T T ST
Scencry for Hire.
Collapsible Scenery for all Plays. Ameclia Grain,
Philadelphia, "ennsylvania.
I + '

rHn
Exchange Ads

Read—Want to buy, scll or exchange wircless
goods ? o it _thru our exchange burcan, and
save monc{i Send stamp for, full information.
Exchange, Box 758, Newport, N. H.

Trade—;s Boys Baoks for Lioncl Trains, stand-
ard gnage. $8 Camera $4. Palicr, 149 East ssth
St.. New York City. N Y.

Have—1. 6 K.\W. Motor Generator with starter
& transformer—%40. 1 1.P. motor—=29.
Wanted Recciving Apparatus—R. Freure, aya
McDonough St.. Brookiyn., N. Y.

SWAP—Electrical instruments for coins, Stamp
wets price list. Benjamin Kinnick, Jr., Green-
wood, Tnd.

Wanted—1"sed printing press, small engine, and
12 volt generator. R. Hedstrom, Tularosa, N. M.

LR R RIS

Britannica. Gillespie, Wondward Ave.. Buffalo.

Sell—Hawkins' Guides, 88, Penaz, 1224 Geneva
St., Racine, Wis,

Exchange—2 in. sending set-maliogany basc—
4 x 6 Excelsior press and type, cast §3o—dynamo.
Tesla coils, Detectors, Condensers—ior Victrola,
Calnmbia or Edison. Write Dale F. Scott, Den.
ver, 11

Wanted—Motors, any condition. Small en-
%incs and machinery. Omnigraph Wireless_and

lectrical wgoods. Statc lowest price.  Chas.
Schmnck, 384 W. o5th St., Cleveland, O,

For Sale—One Wicks Electrician's correspon-

dence course, $35; cost $68. John Qlsen, 552 New
Brunswick Ave.. Perth Amboy, N, ],
Swap—Electrical and Mechanical Books for

Wireless or other Electrical goods. Jay Pounds,

Coidwatee, Kan.
Sell—Western Cabinet Telephone, $7.00. San-
gamo C, 110 V. Wattmeter, $14.00. Fine con-

dition. D. A. Benner. 1328 Ceutral Ave., Alton, Il

Sale or Exchange—Two tweive inch spark coils.
Arthur Rayeraft, c¢are Nev. First Nat't Bank,
Tonopah, Nevada.

www.americanradiohistorv.com


www.americanradiohistory.com

March, 1919

L EETELE R LTI TR i n e

Busincss Opportunities.

Branch Manager Wanted for old cstablished
Chicago concern. We furnish full stock of goods,
advertising matter, and equip store completely,
in good location, all at our expense and pay you
in00 a week salary, in addition to liberal share
of the profits your store varms. Work can be
started 1n spare time, No investment or previous
expericnce necessary to secure this position, If
you are a hustler and want an opportunity to
make $3.000 to $15,000 a yYear we want you and
will pay you well from the start. Send me your
application today, S, Levy, Mgr.,, Departinent
:Ka, Como Bldg.. Chicago, 11l

Persons interested i a new 300 proht paying
home business send two jc stamps for particn-
lars  Philip Wall, Narth Road, Bedford. Mass.

How to color electric light bulbs, any color, for
jew cents per dozen. Six other trade secrets all
i100, Postoffice Bax 21, Fresno, Calif.

$30 a Week Evenings. [ made it with a small
mail order business—continucd my regnlar job
ilaytlses. Free Dooklet tells how, 2c postage
Alex, ¥, Scott, Cohoes, N_ Y

Dotlars Yearly in Your Back Yard. Mo g
&Efig, mushroom dope, New ideas. Investigate,
Partiesilors tree, Metz, 113 East 89, New York

Wictary—Mechanical Toy Saldier window at-
EPAC TN inches high. Salutes, turns head,
pamie with finger, etc, as set, Well made,
micely ircesed officers, privates, Uncle Sam, etc.
Electirically - operated. Does some stunt every
hall minute or oftener as set, and will salute
suliliry amd pay no attention to others if de
sired, resentative wanted in each city and
iown, Write (or prices. The John M. Biggs Co.,
Bux gy, Chattanooja, Tenn,

"Quick-Action Advertizing—How it is Build-
Ing Busineas for the Progressive Advertisers of
Ammeriea™; A little story of RESULTS, told by
the adlvertisers (hr:mseivcs—not the publisher
Vau  will be interested in reading this little
stk let, which we have preparcd for prospective
aibveriisces;, a copy of which will he gladly
mailed fo you upon request. It tells you how
i 1all hisiness with 1,600,000 intelligent. inter-
pgiril and responsive Americans every month—
mem who know what they want and who have
ihe money to buy it. Write for particulars and
rated | y. Douglas \Wakefield Coutlee, 225
\Wrdi mith Street. New York

Builld mp an Income in Oil—Others are doing
#—Why met you? Today is the opportunity
fain our easy monthly payment plan NOW—it
may mean hundreds in prafits. Write for in-
farmatian, National Qil Drilling Co., Dept. K,
Hotston, Tezas

Incorporate your buslpess mnder the common
law, 3 crganization tax; ne franchise tax; no
fetleral cotporarion ax; ceriificates not taxable;
stackholilers exempe {ron eompany debts: do
bsiiees  anywheri; directers reside where yon
wrikliz lowest cost erganiestion possible. Com-
::-Ir-ignhLuw Organigation Co., 4 Randolph, Detroit,

ich.

Enter & New Business, FEarn $3.000 to $6.000
garky 4 prodessionnl Tees making and fitting a
ﬁ:m apreinlty, apewings everywhere with all the
tiade yea enn attend 0] easily learned by any-
e wl Bofe in a Tow weeks, at small expense;
oo fareher capital required; no goods to buy;
t:h honting, sobiciting or agency.  Address
Sirpihensan Laboratory, 8 Hack Bay, Boston

“Masher Dielastings. Gkeich, Sample, loaklet,
ail Prapeaitins, s B Hyrd, Box 227, Erie, Pa.

Hawve revolptiomary luvention of new type
ibenama: Ta anyone wla will invest a litde
meney 0 lake out fordign patents, I will give 14
interest in any patents talien out.  You can
leanidle your onn mancy. Arlilress Invention, Box
fe Plevtrical Experimenter, 233 Fulton Street,
New York.

FOR SALE: 5o Sioedio ontht (8 x 10) $75
Sqiall Sream Enmpue $15 want Wireless (:oojs
Ene lses Siasmp. Lawrence Juhnston, Fairfield, N

FLANT Freoteetar and irrigator, tested; fortune
ean b made: opirychs Loy sal=, Cash, or 1/3 cash,
balance cheop omimprowied Texas land. Write—
imvestigate. J. P. Arnold, Berclair. Texas )

he Dollar Adding Machine saves time. No
mastalers.  Also multiplies. Rapud Seven col-
mmna. Mamey back if net satisfied. $r.00! The Crys-
eal Agency, 33 Crystal St., Rrooklyn, New York.

=Opportunity Ad-Lets” bhring quick results,

[lver lmooo circulation, net. Other firms are
ymaking money—so can von, For proaof aldress
Cligzilied Department, Electrical Experimenter, |
213 Fulpon St New York City
VT o BTN Il
- Stammering

TSt-Stu-t-t-tering _and Stammeéring cured at

home. Instructive hooklet free, Walter Mcbon.

rll_)ell. 105 Potomac Bank Building, Washington,
s

et S s SR BRGNS

Printing,

100 Bond Noteheads, 4 lines and 100 envelopes.
prepaid. §$1.00 Southwestern, 1413-H Berendo, Los
Anceles

100 Each, Hammermill Bond, Notcheads and
Envelopes, limit five lines, postpaid, $1.25. Eacle
Press, Stamford. Conn.

ELECTRICAL EXPERIMENTER
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Books,
What Every Draftsman Should Know. Very

uscful booklet, Price 12c postpaid. Wack Book-
let Co., 1943 Patten St., Philadelphia, Pa,
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Miscellancous,

Songs—Une dozen ot New York's Lest song hits
for onc dollar.  Mso bargains in Ukaleles, 1lavi-
land Sllp{lly Co., 2366 Seventh Ave.. New York
Ciey, N. Y,

kil !

70,000 Formulas, Recipes and Trade Secrets in
double-colmnn, $30-page hook, only $1. Pastpaid.
k\'rln}'ord Camp Co.,, 32 Prospect git., Claremont,
N. H.

Champion Hand Cleaner removes dirt, grease,
grime. Cures chapped hands. 25¢ per can. (Mil-
ver only) postpaid. Gardner & Co., .22 East jath
St., New York City. N. Y.

Free—$5,000 worth of valuable books as pre-
miums. Write for more information and cata-
logne; it's free, [ have many books on Natural
healing, personal magnetisim, Clairvoyance, seer-
ship, ilypnulism, Slesmerism, concentration,
character reading, mind power, etc, Tell me your
wants, A. W. glarlens. JXN8, Rurlington, lowa.

1f You Are Interested in books of New Thought
send for a copy of our catalog. Inland Book
Company. 221 knland Bldg., Ft. Wayne, Ind.

Send 10¢ for two issues of our interesting mag-

azine coutaining ss valuable Tormulas, Tricks.
llusions, Household [lints. {(ilobe Sta. "C”,
Box 7, Montreal. Canada.

Books for Real Live People. Lists free. J. E.

Sheridan, 417 E. 1515t., New York.

World-Romic System, Masterkey to All Lan-
nages. Six Textbooks, $1.44. French Chart, 37c;
Spanish, 3ze; Aviation Dictionary, $1.50. French-
English Aviation Dictionary, 6ic. Languages,
143 West 47th, New York.

How to Locate Oil, Minerals and Valuable Sub-
stances by Wireless; Scientific Book, $3 postpaid.
Astral Child Publishing Co.. Corpus Christi, Tex.

To Get Better Pictures: Read the Amateur
Photograplier's \\'eekly; illustrated; weekly prizg
competitions; print criticisms; many nnique fea-
tures; $1.50 per year; three months’ trial sub-
scription 25¢. __Abel Publishing Company, 4m
Caxton Bldg.. Cleveland, Ohio.

Brush’s P’ad ror Cleaning and Spottmyg any
arment, cte. C. B, Twyford, 605 tHummel 5t,
Akron, (hio.

Indelible Ink makes Checks. all
Safe; Fonntain Pens 100% efficient. Pint sample
25¢ coin; Quart supply $i. No powder. Johnu
Acker, 15 Fast goth St.. New York.

You Can Be a Winner. Gain Power and
Individnality and become what you wish to be,
through our system of Seli-Development. Pracu-
cal, positive Eeueﬁ(s. Send 19¢ and bicth-date
for interestin P’ersonality Sketch and  hrst
lesson in E cienc%. Thomson-Heywood Co,
Dept. 350, Chronicle Bldg., San Francisco, Cal.

Wanted—All kinds of Specialties for mail
order house.—The Jackson Smith Co., 95 Hester
St., Norwalk, Ohio.

Cats crave catnip. Send 1oc for a '‘catnip
mouse” (a lifelike cloth mouse, stuffed with cat-
nip). More fun than a “barrel of monkeys,” and
sour “kitty” will like it. Address: Percy Ewing,

ecatur. Iil.

Snow Plow, Removes snow_ from side-walks.
etc. Easy to raise or lower. Thoronghly tested.
Can also gc used as toy. A. H. Tallyn, Benson. )11

Blacksmith, Listen! Prepare for big wages in
Navy and Arsenal with Toy’s Modern Methods
doing hard jobs easy. Forging and making solid
welds, hardenming and tempering to a standard,
with colored tempering charts. S\ll for one dollar.
Sample free. W. M. Toy. Sidney. Ohio.

Deocuments

Old E. E. Back Numbers: \We have some valh-
able old E. E. back numbers on hand as iollows:
1915—Jan., March, April, May, Juue, July. Aug.,
Sept., Oct., Nov., Dec., price each 3s¢. 1916—Jan.,
Telr., March, May. June, Sept., Dec., yrice cach
i5c.  1917—Jan., April, May, Anlg" Nov., Dec.,
each 3sc. 1918—Jan., 35c; Mar., May, June, July.
Aug., Sept., Oct. Nov,, Dee., each 20. 1919—
Jan., Feb.,, 2. We can fill orders at once upon
receipt of i'our remittance, and if yon have not
these nummbers already, now is your chance to
get them, as they probahly will Le snap ed up
very quickly. Experimenter Publishing Co., 233
Fulton St., New York City.
TR AT AL ST N Lo,

Cameras, Supplics—Photo Developing.

Clean, Neat, Perfect Kodak Finishing at the
lowest prices. Work returned the same day re-
ceived. Send film tor sample print and copy of
Catalog on Developing, Printing, Enlarging and
Haud Coloring, also copy of Phnto Crait Maga-
zine which will belp yon make better pictures.
Photo Craft Co.,, Box 63, Ann Arbor, Mich.

Any Six or Eight Exposure Film up to Past
Card size developed and printed 1oc, or enlarge-
ment 8 x 10, your favorite negative, 10c. Special
Introductory offer to_show high quality work.
Associated {’hoto Co., Dept. 12, Cincinnati, Sta. M.

Beantiful, Natural Scenery photographs for the

heme. 8 x 10, s0c cach; 3 for $1.00. C. R, Birch,
124 West and St., Casper, Wyo.

Six beautiful postal enlargements made irom
your small films for fifty ccnts. The Phototo
Company, 36 Garrison Road. Clarendon, Virginia,

Superfine—Enlargements madc from your kodak
pictures. Send negative and 3sc for 8 x 12 sam-
ple. Carroll, 355 Magee, Rochester, N. Y.

Wanted—Small Gasoline and Steam Engines.
Cash paid for 1 to 4 cylinder light weight Motors,
'l/.i to to H.P. Johnston, West End, Pittsburgh,

a.

Catch Fish. Descriptive folder containtng valu-
able informatien mailed for stamp. George
Julian, Albany Building, Roston,

“Opportunity Adlets” bring quick results, OQur
100,000 circnlation, net. Other firms are making
monvy—=<o can you. For proof adiiress Classitied
Departiment, Electrical Experimenter, 233 ulton
St., New York City.

f T e e G R T  E

Stamps and Coins.

For 20 cents 100 various Foreign picked copics
and 25 various British Colonies and_soo mixed
11.S. and Foreign. Welch Postage Stamp Co,
Hanford, Cal.

225 Different Stamps 25c.
709th St,, Brooklyn. N. Y.

305 All Different really fine Stamps from all
over the world 1ei;c Magnificent \alue. Dayton,
East-Foxbero, Mass. We buy Stamps.

Free—61 diffcrent forcign stamps to applicants
for our fine approvals, Send 3c postame. Air-
plane stamps wanted. E. W. Spafford, Mart-
ville, N. Y.

Stamps—6s different sc to approsval applicants.
Michacls, 5600 Prairie, Chicago. _

60 fine stamps FREE! Postage ac trank
Nickel, Ir.. 847 Magee St., Philadclphia, Pa,

Stamps on approval. Send scferences. W,
Berchtold, 6142 Vernon Ave.. Chicago, [l

Fred Onken, 630—

Stamps —12 dificrent from warring nitions, 10c;

10 different forcign coins, 15c: 10 Lruguay
stamps, 1oc, Lists free. Toledo Stamp Coo,
Toledo,

Save Money hy getting iy price-list on devel-

oping and printing. Mailed free. K. Hedstrom,
Box 184E, Tularosa, N. M

Mail Us 15¢ with any size Film for development
and 6 velvet prints. Or send 6 negatives any
size and 15¢c for 6 prints, 8 x 10” mounted enlarge-
ments 35¢, Prompt, perfect service. Roanoke
Photo Finishing Co., 255 Bell Ave,, Roanoke Va.
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Iiveless.

For Sale: Burned out amplificr bulbs, De-
Forest double wing and grid. $230 each. Two
s\sep\_ amplifer, $30. nzx Ellicott St., Bufialo,

Big value approval packet! Tun cents, Mult-
nomah Stamp C(o.. Portland, Ore.

Stamps: so \arieties, Lransvaal, Braznl, Peru,
Cuba, Mexico. etc,. and Album, 1oc. o0 different
LS., z3¢, 1000 hinges, 10c. List frec. [ buy
stamnps. C. Stegman., 5036 Cote Brilliante, St
Louis, Mo. .

Free: Packet Valuable Suimps to _\pplicants
s0%% Approval—Benj, Forbes, 160 Devilliers—
Pittsburgh, Pa. § -

50,000 Coins, inedals, bills, Indian curios. fire-
arins, daggers, sprars, antigues  Catalogue free.
Collectors Exchange, 1536 Wilkngton St I*hila-
delphia.

500 Finely Mixed United States or Forcign
Stamps, 1zc. Philatelic Star. Madison, N. Y.

Switch points, Binding posts, Switch levers
and small parts, send 2c for catalogue describ-
ing these and other goods. A. Bowman &
(;?_. 23 Church St. (Harvard Square), Cambridge,
Mass.

Calilornia Gold, Uuarter size, 27¢; llalf dollar
size, s3ct Dollar size, $1.10: Large_cent, 180, and
catalogue, 10c. Norman Shultz, Kings Ciry. Mo

Pastage, ic.

Stamps—é1 all “different iree.
Mention paper (uaker Stamp Co.. Toledo, Ohio

Bargains:—14" Wireless Coils commplete, guar-
anteed. goc, send postage. Also Wireless Cnils
withont vibratars, 45c, send postage. A, Dubs,
1533 Pitkin .Ave. Brooklyn, N. Y.

bl L 1R rl
Bive Prints.

Electricians and Garagemen send z5c for hlue-
rints for builling and directions for using the
102 test and trouble finder. lLocates sharts.
opens and grounds in armatures, fields, winding,
ignitions units and etc. 75c brings 12 blueprints
of phase A motor windinpgs. The Data
Exchange, I'. 0. Box 1018, Davton, Ohio.

We buy and Sell Old Money. §2 to $io each
paid for hundreds of coine dated before 18as.
Keep all Old Monev. Send 10 cents for new
illustrated Coin \alue Bonk, 4xz  You may have
valuable Coins, get posted.  Clarke Coin Com-
pany, Box 110, l.e Roy. Y
N FEH]THANGIRE Mook 1 ) I I !

Nosreltics,

Tor Sale: Indian rehics, all kimds for amiieur
and professional collectors; specimens gertine
scarce and valuzhle 10 iterested, address Harry
B. Garber, Quaker City, Ohio.

1 1 1o - pr—| [ 1
Continued on page 845
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Chemicals—Laboratory Equipuient.

ELECTRICAL EXPERIMENTER
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Phonographs.
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Tricks, Puszles and Games,

Experimenters—-Complete outnit, chemicals and

Build Your Own Phonographs and manufacture

everviling aceded, Pictures on cloth, Trans- them for pront.  Drawing instructions, Parts,
arent pictures, red and blue pictures, Magic | Price List, Blue Prints, etc., complete, sent frec
tos. O IF' . $275.  _American Drug & upon request. Write today. Associated Phono-
Chemical Co.. Fhoto. Dept. Gettysburg, I'a. | graph Co., Dept. E-i. Cincinnati, Ohio.
l'-xp,"imemerg!—Slanling_ Chemical  Outhy, Build Your Phonograph, “Perfection’ high-
contains_ chemicals aud directions, onl{' two | quality spring and electric Motors, Tone Arms,
dimes. N.ray noveity jor 8c. Both z35¢. Mystic | Reproduccrs.  Wonderful results.  Big saving.
Shop, 714 Vinto 3t., E. Watcrloo, lowa. New catalog and building instructions mailed

Chemicals and Lahoratory apparatus for analy-
tical and_experimental work. Beaker free with §3
order. eb. st 3¢.  Klaus, Eureka, Y.

Formulos.
20,060 Formulas, §1 ?_Oslpald. List q4c.
. Ilanson, Mentor, Miun.

~Formulas for Every Purpose.
<6 Ro. Karlow, Chicago.

Oscar

H. Rrause,

For ddvertisers.

Unheard-of Trial Offer! Inch display or 3o-
word classilicd advertisement ten weeks, $1.00.
Record Advertiser., Box :2E. lkuélﬁu. Va.

“"Quick-Action Advertising—How it is Building

Business tor the Progressive Advertisers of
America”i A little story of results told by
the advertisers themsclves—not the publisher.

You will be interested in reading this little book-
let which we have prepared for prospective adver
tisers, a copy of which will be gladly mailed to
vou upon request. [t tells you how to talk busi-
ness with toooouo intelligent, interested and re-
sponsive Americans every montli—men who kuow
what they waunt and who have the inoney to buy
it.  Write for particulars aud rates today
Douglas Waketield Coutlee, 2256 West th St.,
New York.

TR

Health.

Enjoy Vigorous Health. My new buak "Muscu-
Jar Levelopment™ tells how. Send for it today—
1ac. Earle Licderman, Dept. A, 203 Broadway,
New York.

Tohacco or Snuff Habit Cured or no pay; $1.00
il cured. Remcdy sent on trial. Superba Co.,
SA, Baltimore, Md.
Pyorrhea—Il. E. Kelty, D. D. S, M. D, pyor-
rhea specialist for 15 ycars, has developed a suc-
cessful home treatiment for pyorrhea. Purifying,
healing, preventative.  Full month’s treatiment
and booklet $i.00. GCircular frec. Dr. 1. E.
Kelty, 106 Glaclwin Ave., Leonia, N. J.

_Cigarette, pipc or_chewing hahit conquered.
Nature's method. Guaranteed. Write for frce

brochurc. Edw. J. Woods, TA-300, Station F
New York.
] iU 11T
Motion Pictures.
Motion Picture Films $250 reel up. Queen
Feature Service, Birmingham, Ala,
& e

.
Motors, Engines and Dynamos.

Small Motors and Gencrators: 10w New Motors
and Generators from Bankruptey Stock, ¥4 H.
A, ., $18.50 cach; % . P, §30.00. DBatter
Charging Sets—Robbins & Myers new outfits, all
sizes, $30.00 cach and wp, Charging, Lighting
an .‘lo\-ing Picture Arc Generators, $0.00 each
and _up. Motors for all phases of current. Im-
mediate delivery. Less tham ¥ regular prices.
Write for late bulictin. Johnston, West End,
Pittsborgh, 'cnna

Small Gasoline Engines, 37 H. P, $2.00. Drives

ynamo, Washing Machines, Air Hrush, etc
Honest Abe, 528 S. Taylor Ave., OQak Park. 1l

Electric Motors, let vs send you an Electric
motor lor your Washing Machine, Dril] Press,
Lathe, Coflee Grinder, Air Compresser, Printin
Fress on a moncy back guarantce. Are for 110 V
single phase 60 cycle have i and ¥4 H. P. all new;
cheapest place in cauntry to buy a gond motor.

. 1. Rhodes, 129 Plum ! Johnstown, Pa.

Electrical Supplics & Appliances.

Any Formulas! 2
Ratteries for 1 cent.
son, W Mo.
While They Last= Danditoy Translormcrsﬁ. a%

ipti Cagle

Z'; volts, $24n.  Send for descriptivn.

ior 15c. Recharge your dry
Directions 15c. E. Nicker-
. fare on

Repairing and rebuilding (jalv_a?m_\etcrs, Volt-
ml.'l_l:\' ‘.P.‘\"""lr!trh o any electrical instruments.

Winy
Mr, Business-Man—Your advertisement here
will Le read by over ioo,un0 live prosy The
“Opportonity  Ad-Eets of the Elce Fx -

4 r P
¥‘ r pr of what ¢t 1ve done for others ad.
dress Classificd Department, 233 Fulton Strect,

my mail! Practical
Send 25¢ for L
\I‘\ rrenton  School
Mo

Boys'—Learn LElectricity
Instroction—2s5¢c a lesso

d infarmation
E: 2. Warrento

1
of

Yo

P

Salesman Co.,

for ten cents. Indiana Phonograph Supply Co.,
Indianapalis, Indiana.
Choraleon Phonographs—Special agency propo-
sition selling from your home. No soli¢iting or
canvassing. Big profits. Write for home agent's
special offer aud convincing proof. We also
supply complete material for_ huilding phono-
graphs at home. Choraleon Phonograph Com-
pany, 803 Monger Bldg., Elkhart, Ind.
81 s TR R } LT gl TR ]

Patent Attorneyvs.

Inventions Patented; Trade-Marks Registered;
Labels, Prints and Puhlications Copyrighted:
reasonable fees. Correspondence solicited; de-
tailed information frec; hooklets. Jaynes &
Jaynes, ;o2 Kellogg Washington, D. C

John M. MclLachlen, Atty. a1 Law, Patents,
Trade Marks, Copyrights, 410 McLachlen Bidg.,
Washington, D, 8

Patents—Fecs payable in monthly installments.
Send sketch for free report, Books free. Frank
Fuller, Washington, D. C

Patent Your Own Inventions. Save attorney's
fees; we prepare applications; furnish full in-
structions and give satisfaction. Free informa-
tion. Carl Larsen Co., Park Row Building, New
York City.

Millions spent annually for ideas! Hundreds
now wanted! Patent yours and profit! \Write
today for free hooks—tell how to protect yourself,
how to invent, ideas wanted, how we help you
sell, etc. 212 Patent Dept.,, American Industries,
inc,, Washington, D. C.

Fortunes [rom Patents are made only from
a good invemtion STRONGLY PROTECTED.
Scnd Sketch or model and $s5 for thorouglh search
and honest opinion of patentahility. give

ersonal, consecientious and expert service.

cster Sargeut, DPatent Attorneys, s2¢4 Tenth
Street, Washington, D. C.

Your |dea Wanted. PATENT YOQUR IN-
VENTION. I'l] help you market it. Send for
free books, list of palent buyers, hundreds o.}
ideas wanted, cte. Advice free. Patents adver-
tised_frec. RICHARD B. OWEN. Patent Lawyer,
t;0 Owen Bldg., Washington, D, C., or 228-T
Woolworth Bldg., New York.

Inventors! We have a proposition that will

robably interest you. fnquiries inyited. The
VWakefield Engineering Co., 922-C F St., N, W,

Washington, D

James D. Lyles, Patents, Trade-marks and
IC)ope'righls. 73+ Eighth St,, N. W._, Washington,

_M_ F. Miller, Ouray Building, Washington,
D. C. Patent Attorney, Mechamical and Llectri-
cal expert. Best quality of work and results.
Moderate charges. Advice free.
[ Wi ITEh AL 0D OO OO T AR 3

For Inventors.

Inventors: Belore offering your patent for sale,
or applying for one, write me. My experience
may help you. Established 1goo. = Charles
Scott, I_)g_panmenl “E", Rochester, New York.

600 Mechanical Mavements, also illustratinns
and ecxplanations_of so perpetual motions, My
book, Inventors’ Universal Iiducator, 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. Cantains noted Court decisions on
I'atent cases. Mechanical Movements greatly
assist imventors—suggest new ideas that might

rove of great aid in perfecting inventions. Tells
ow 10 sclect an attorney. Has valuable informa-
tion regarding Patent Sharks, Selling Agents and
Brokers, Drice &1. Postage frce. Vred G. Dict-
erich, 603 Ouray Building, Washingtan, ). C.

Wonderful sealed envelope reading explained.

Plain  instruction, zoc. lagic Catalogue se.
Rippey Magic wap, Ocean View Ave., Los
Angeles, Car.

Chemical Comedy: Something new. Boys!

stage a chemical comedy. Amaze, amuse and
entertain your friends, New magic and trick
chientical formulas united with a clever humnorous
plot, keep the aundience a-roaribg. Complete
manuscript and formulas soe. Formulas alone
25¢ (sct of 24). Send stamps. 1. Ellerin, 3803
Scovill Ave., Cleveland, Ohio.

Be a Fire Eater, give cxhibitions and eamn
money. Dircctions 1oe. I'rof. Lindley, 84 Division
8t.. Elizabeth. N, T,

Tricks, Puzzles, Jokes, Toys, (Games, Nove'ties,
Doll and Cane Racks, blays, Wigs, Stage Sup-

lies, Escapes _and Jllusians.
‘{;e_c. Oakes Magical Co.,
WWas,

1000 stage tricks with soo illustrations, Cata-
logue joc, small catalogue free, Hornmann
Magic Co., Sta. 6, 170 Eighth Avenue, New York.

Black Art Hindoo Experimeuts, 1919 Edition,
25¢.  Invisible Ink. Free Trick. Catalogue cach
order. Linhorst Magic X Shop, St. Lowuis.
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Paicnts for Sale.

For sale or royalty [’atent 1270061 Comnbination
Scat post and pump for Bicycles and Motor-
eycles, Reed, Woodcliff Lake, N.

OO 0000 OO IO O 000 RS RETARO EOO

Letter Specialisis,

TBusiness-huilding letters, advertisements, cir-
culars, hooklets. written at attractive rates. Re-
sults guaranteed. Criterion Service, Dept. 3,
West New York, New Jersey.
IV 00000001 0000 0000000 R R4 O OE R
Song Pocms 1 anted.

Write the Words for a Song. We write musie

and guvarantee publisher’s acceptance. Subanit

goems on wat, Jove, or any_subject. Chester
lusic Co., 538 S. Dearborn St., Suite 265, Chi-

Large 1017 catalog
Dept. 549, Oshkosh,

cago.
T e AL L e M
For Men

Mr. Shaver:—For a remarkably keen edge, use
“velvashave’” barbers compound on your sirop.
Calif. flourstone, lead and soft aluminum—no
emery, cec postpaid. Velvashave Agency, Box
fo, Qakland, Calif.

Handy
Binder

for the
Elecirical
Expeni-
menfer

olds and preserves 12 fssues. each of which ean
bo inserted or removed 01 will. withont fools, W
keep yYour magazines perfecily for sll time or just
preserve them like new till you bLind them periia-
nently, Alade of heavy material. extra 5
sultally lettered in gold. 6 c
Add postage for

strongly reinforced at the bhack aned
coverd  with Dandsoine green cloth.
5 2 |bs.
Experimenter Pub. Co., Inc. peoarimene 233 Fulton SEN. Y,

. Inventors. FProtect your ldea befare vxposing
it. Adviee Free. Inventor’s Patent Scrvice, Park
Row Building, New York City.

Inventions Commercialized. Cash or royalty.
Nlam Fisher Mig. Co.. zo5 St. Lauis, Ma.

Inventors Market and sccure your inventions
through National Institute of Inventors, \World
Bldg., New York City. Membership co-opera-
tive organization.

LT R T

Telegraphy.

Telegraphy, Wire and Wireless
Accounting taught thoroughly.
demand for hath sexes. Big Salarics, (Mdest and
l.argest School—Est, 45 years. atalog iree.
Dodges Institnte, Seventh” St., Valparaiso, Ind.
1 bl 0l h e

Real Estate Wanted

Sell your property quickly for cash. no matter
where located., particulars free,  Real Estate
Dept. 38, Lincoln, Nebr.

and Railwa
Unp recedente

www.americanradiohistorv.com

With the

conpent of NIKOLA TESLA

We have prepared a mennine, handsame
photograph. autegraphed in facsimile by the
reat inventar. This phutograph, taken in
E)eccmhcr. 1918, was posed cspecially far the
eaver design af the Februarv, 1919, issue of
the *“Electrical Experimenter”’. It shaws Tesla
as he is teday, haebling his famaus wireless-
lighterl globe.  No aidvertising whatgaever an
this phato, cxcept far the autagraph. Size
aliout 9 x 12", Ready far framing. ;\ striking
picture af the warld’'s greatest inventor for
your den, library, lalieratory, workshop or
radio statian.  Scnt prepaid in strong card-
Loard tube, Price 50c.

Experimenter Publishing Co,
231 Fulton St. Bock Department N. Y, City

— -
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BLEADON-DUN CO.,

Please s¢nd me your iree buok and 10 Days’ Trial

Try This Wonderful New

VIOLET-RAY

Machine—10 Days Free!

OW in yvour own home you can have wonderful Violet-Ray treatments ex-
V actly as arc given by eminent physicians and beauty specialists throughout
4 the country. Now you can rid yourself of headaches, catarrh, constipation,
eczema, msomnnia, lumbago, nervousness. Relieve your pain from neuritis, rheu-
matism, aud other disturbances.  Multiply your bodily health, vitalize your
nerves, double or treble your energy by using Vielet-Rays. Sleep better, increase
vour strength, and improve your appetite and digestion. Soothe your nerves,
reduce or increcase vour flesh, Tone and strengthen the entire system, DBeautify
vour complexion! All with Vielet Rays!

T 0 The wonderful Violetta is not a Vi-
A Ot a Vzbrator brator. It is not a machine that con-

tracts the muscles—it does not shock,
it daes not pound the muscles—it is absolutely painless. Violet-Rays adminis-
tered by the Violetta are wonderful even for infants! Relieve pain and suffering
in every part of the body. Simple tests
prove that Violet-Rays pass completely
through every part of the body, stimulat-
mg every cell and organ. It is electricity
in its highest remedial form.

Treat Yourself at Home

Here is a partial list of ailments treated
snceesslully, with the Violetta, Violet-Ray
Machine,

Asthma Earache Oliesity
Bt et Toah 3 Tt
Ekezen Pains
iyc Disease Paralysis
n Falling lair I'iles
ns Iay Vever Fimples
1leadache I'yorrhca
g Rheumatism

Skin Discases
Sore Thraat

Sprains
tUons N euralgin Tonsilitis
[ hY tis Whooping Cougl

Dept. 2B, 11-17 So. Desplaines St., Chicago, Il

duccs stimulation and sedation,

how to treat variaus ailment:

ELECTRICAL EXPERIMENTER

March, 1919

What Physicians and

Trisle Friganza, well known actress, says: '‘Cheerfully
will T odd my pruise for Vinlelta, IUs the hest “paln
chiaser’ ond ‘socother’ F'vo had 1he kvod furliue to
fnd.  It's WHNDERFUL. It cured iy hrother of

nearitls.

and Reneral massage, 1 cannol spy ltoo mieh for (1 5
Dr. Bert 11 Rice, of Vinton, Jowa, says: 1 havo
good results with the Vieletta Itlen Frequeney In-
sinnnent 1o all cases nf neuratgha,  Abnost Instant
rellef In Fuelul Neuwralgla,™”

K. T. Allea, D. C., 205 Doone Natlonal Rulldiug,
licone, lowa, says: 1 have had very gaod vesuls
with tho applicutlon of 1lligh Freauency Current In
|nuenlysis, Rheumatism and  Newrltls, amil
think it a £rcat liclp In deugless healing.””

Dr. Dantels, Lichan, North Dakota, says: *'liave
u el the VIDLETTA [n such cases as {ioitre, iron-
cintls, Pleurlsy, Neuritls, Nenralgla, and Lumbako,
and And 1t very bencfeial.  In faet. | wowld nol be
without it in my oflice.””

Frank Dorzone, Scattle, Wash,, says: I purchngen
the VIOLETTA fur my wife who w.s sutfering fran

caaes of

an arute

teeatment ¢t Indwced pesceful rest ond she ls entively
well now. ™

Users Say

As for mysclf | yso it for faclul Irealracnts

autaek of Nclutlex,  From the very llest

Write today
without fail
Mail coupon or
just a post
|| card, lLet us

send vou our

I 32.page beautifully illustrated free hook. describing the Violetta in detail, Read the
ymazing phenamena produced hy Violet-Ray High frequency eurrent. \\'h{' it pro-
Flow to give spinal treatments with the Vi

oletta,

luding nervaus troubles, rheumatism, chesity, hay-

fever, skin treatments, facial Iremments.  Note low price divect to ynu from our own
laborataries. Note the amazingly snperiar consiruction of the Violetta in cvery ile-
s tail. Mail coupon or postal right now before you turn this page. Violet-Rays will
I double your encrgy, will increase your life, will remove yaur pains and aches. Address

BLEADON-DUN CO., Dept. 2-B, 11-17 So. Desplaines St., Chicago, Iil.

w benent by mentioning the "“Elcctrical Experimenter’ when zuriting to advertisers.
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Flexible
Covers

Handy
Pocket-
Size
Yolumes

Just what you need to

VERY electrician, every engineer, every mechanic should know
about these wonderfully helpful instructive books, which give in
plain words a complete working knowledge of electrical engi-

neering in all its phases.

You run into some new electrical problem almost every day. The
information you need to help you in your every day work is in

HAWKINS

ELECTRICAL GUIDES

_\\-_/4/ -
Hawipst  Hawygyst ‘ilm-r
k fiecia! i
|CUIE; [ COIE! [GuibE

- _ "2
¥of ]
| @,

know to succeed in EL

10
5 Volumes
uewon (el P 3500
Luee,  (GuipE] (& §  Pages
: 8T G 4700
VU p Pictures
Per

Yolume

Per
3 Month

ECTRICITY

READ THIS PARTIAL LIST OF CONTENTS
] Contsine 348 pages. 383 lllustrations. Electrica!
0. slgna and symhola—static and current electricity
—primary cells—conductors and Insutators—rasiatance and
condy.  "lity—magnstiam—induction coils—dynamo principias
—tlasswe ©f dynanmos—armalures—windiogs—commulation—
brusbes. ete.
0. 2 Containa 348 pages, 399 (lustrations. Motor
¢ principles—armature reactlon—meotor atarting—
oakculatiohs—brake hersepower—aelectlon and inatatiation of
amo and motors—galvanometers—satandard cells—current
nessurement — resistance measurement — voltmetara — watt-
lnfaters-—wn" hour meters—operatlon of dynamos—oparation
of maiors. ete.

No. 3 Contains 300 pares. 423 Itiuatratians. Dlatribution
aystems—wires and wire ealeulationa—inside. out-

aide and underground wirlnk—sign flashers—ligbining pro-

Lection—rectiflera—storage battery systems. sie,

No. 4 Contains 270 pages, 370 lllustrations. Alternating
current princlples—alternating corrent diagrams

—-the power [actor—alternator prineiples—alternator con-

These hooks place electriclty at your finger ends. They caver every imaginable
subject. principle, theory, problem, trouble., and way of doing things electrically.
Every subject ls Indexed so that you e¢an turn right to it. They are a study course
and a reference guide in one, written in plain every day language—no wasted words
—only what you need to know—chock full of up-to-the-minute electrical knowledge.
The guides are a complete course in electrical engineering. They will help you in
every detail of the day’s electrical work. You can‘t ask an electrical question that
Hawkins Guides can't answer.

atructlon—windings, ete.
NO 5 Containa 220 pages. 814 iflustrations.  A. ¢, Motors
- —synchronots andinductlon motor principles—A. C.
commutator metors—induction motors. tranpaformera: losses.
conatruetlon, cognectlofs, tesis—converters—rectiflers, otc.
No. 6 Contalns 298 pages. 472 illustrations. Alternating
* current aystemns—switching devicaa—circult break-
ers—relavs —lightning Drotecter appatatus—regulating devicea
—synehronots condensers—indicating devices—motarn—]

What Electrical Men Say

Helped Him Make Good

It 1s only right for me to recemn-
mand bighly the Hawkina Guides. for
they hatve been of the grestesl asslsi-
ance L0 o in placing me in my pres-
ent position as Superintendent of Con-
struction Department of ous of Ohig’a
l1arfest Electrical Companies. 1 would
ltke to ses every man have a set of
Hawkits Guides,””

Geo. Knecht, Calumbus. Ohio.

In the Naval Electrical Dept.

““The Hawkins Guides are grest belp
160 ma In the Naval Eleetrical Dspart-
ment, which they cover very thorough-
ly.” . 1. Cornell.
0. B. Recelving Ship. Brooklyn. N. ¥

Superintendent

1l am now superintendent of the
Dunnsille Hygdro - Electric  Syatems,
and Hawkins Guides were a groat help
0 me in bolding down & reaponalbls
Dasition.*”

W. E. Swartz, Dunnville. Oatarlo.

Wireleas Operators

"1 bave worked wiralesa for ten
Jears—but 1 wish T had thess books
Jears sgo. zs they have saved me &
graat deal of trouble*” H. Mamball

Bteamer M & B No. 2.
Wealkerville. Oot

Pocket-Size Flexible Covers

The books aro emall sneugh to eliD into your cost
Pocket—handsoinely hound in flexible hiack coarers.

You cap carry each voluma with you until ¥ou have
mastered (s contenta. 3.500 pages of actusl information
and 4.700 illustrations. Once i;ou see thesa bocks and
put them inte actual use yob will never agaio want Lo ba
witbout them. Try it at our sxDense.

SEND NO MONEY

It will cost you nothing to receiva thess books—to laok
them over—ask tham all the Questions you ean think of

130 th€m In your work—study them—pick up seme In
formation that will inerease vour earning abllity. Wo
will ship rou the entira set of 10 rolumes entirely FREE

iis 18 & sign_of our counfidence In the guides. IPure
gold does mnot object to belng tested KeeD them for
seven days and |{f yon do not decide tbat you can’t get
along withont them. returm them to us and owe us
nothing.

When you decide to keep them you only have to pay
$1.00 dowm and remit the halance of $4.60 on the pasy
payment of $1.00 a montb till pald for.

Use Lbfa coupon 10 get the hooks. It will pay you
many tlmea over.

THEO. AUDEL & CO.
New York, N. Y.

72 Fifth Ave.

powar
factor Indicators—ware form measurement—switch bosrds, eto.
NO 7 Contalng 316 pages, 379 1llustirations. Alternating
¥ current, wiring power atations—turhines! manags-
ment, selection. location. erection. testlng. running, cars snd
repalr—telephones. ete.
NO 8 Contalne 332 pages. 436 1llustrstione. Telegraph
el alinultaneaus telegraphy and telephony —
wireless—electric bells—electric lehting—photometry, ste,
No. 9 Contains 322 pages. 627 illusirations. Fleo- '

tric rallways—eloctric Incomotives—caAr |Ight-~
ing—tralley car operation—mlscellansous appllcations—
mation pletures—gas engina ignitlon—automoblle self-
startera and lighting svstems. electrle vehieled. ste,
NO 10 Containg 513 pages, 509 fllustrationy.

Q Elevatars—cranea—pumps—alr eom-
pressors—electrie healing — eleetric welding—
Boldering and hrazing—Indusirial electro-
Issifi—electro  plating—electro-thecapeutlc
—X-rays, ete.

Alsa a complele 126-pape ready
reference Index of the complete ’

THEOD.
AUDEL & CO.
72 Fifth Avenue

New Yoark, N. Y,

Please submit ma for
sxaminstion Hawkine
Flectrical Guides (br Mee
$1 esch). Ship st once, pre-
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BE A CERTIFICATED
"ELECTRICIAN

1 Q0% 00

A REAL POSITION LIKE THIS—FOR YOU

The country needs thousands of trained, Certificated
Electricians to fill good positions—and at big pay. It's
all a matter of knowing how. and I will teach you hy
up-to-date, modern instruction. You can learn at home
without interfering with your regular work, by my highly
successful method ol Home [lustruction in Practical
Electricity.

Prepare NOW and be ready
in a few months to earn your
$46 to $100 A WEEK

Send for this Book

My hook, “HOW TO BECOME AN EXPERT ELEC-
TRICIAN,” has started thousands of yvoung men on the
way to splendid success. .\ new edition of this has just
been printed. 1 want every voung man interested in

Electricity to have a copy, and will send you one, ABSO-
ILUTELY FREE AND PREPAID. Write me today.

How | Train My Students

As Chief Engincer of the Chicago Engmeering Works
1 know exactly the kind of training a man needs to enable
him to get and hold good positions, and to earn big pay.
I have trained hundreds of men who are holding splenchid
electrical jobs.

I give cach of my students personal attentioh -and a
complete and thorough training. I give him a' SPLLEN-
DID ELECTRICAL OUTFIT FREE, and much of the
training is done by actual work. \When my students
graduate and receive their Certificate, they are ready for
a real position. But still more, at any time you wish you
can come to our splendidly equipped Electrical Shops for
special training. No other school can give you this.

A Real Opportunity for YOU

Wishing is never going to make your: dreams come
true. You've got to study—to learn. A man is worth
possibly $2 or $3 a day from his neck down—and no
more ; but there is io lmit to what he can be worth from
his neck up.

A trained smind is what gets the big pay. It is this
training that you need, and I can train you in a few
months.  Are you ambitious to make a real success—
then send me the coupon—today.

Electrical Outfit FREE

To every student who answers this ad I am giving a
Splendid Electricat Outfit of standard size Electrical
Tools, Instruments, Materials, etc.,, absolulely free.
Furthermore, to every Electrical Student I give a truly
z'aliable surprise that I cannot explain here.

Free Employment Service

I am contimnally receiving requests from employers
to send them trained Electrical men. I assist my
students to secure good positions. | keep in touch
with them for years, helping and advising them
in every possible way.

Write Now—Don’t Delay

Delay never got you anything.
Action is what counts. Get

started—and get started now. Q\e"
Write me. or send me the &
coupon, right NOWV. i
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