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PRACTICAL — N E FINISH IN
Trade and Engineering Schools
INSTRUCTION Dept. 20X, 39-51 E. Illinois St., Chicago, 1ll. 3 MONTHS
Thousands of skilled Electricians are needed. The demand is becoming more urgent every
day. The Government is employing cvery one they can get which is causing a great scarcity
throughout the country and big salaries are being paid everywhere. Right now 1s your big

opportunity. Make up vour mind now to prepare for one of these big jobs and then get here
as quick as you can for your training.

Earn $100.00 To $300.00 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 mo-
tors, generators, clectric locomotives, dyna-
mos, switchboards, power plants, every-
thing to make you a master electri-
cian. We have thousands of suc-
cessful graduates. Just as
soon as you have finished
we assist you to a
good position. We

now have more
positions than
we can fill.
Think
of it.

War Demands Have
Taken Thousands of Men
from this Profession. Men

Must be Trained to Fill their Places.
Prepare Now for a Big Paying Position.

These courses arc thorough, short and practical. All instruction given on
the actual equipment. Each man is trained individually and stays until thor-

oughly trained. Start any time—day and evening classes.
Our graduates are in great demand. We are continually rcceiving letters, telegrams,
and telephione calls from contractors, manufactl'xr_ing firms, etc., seeking our graduates to fill
responsible positions. We have now more positions than we can fill apd Ehe demand is
steadily growing. Every comfort is given our students while here. They live in comfortable

liomes in the most beautiful section of Chicage—on the lake.

DRAFTED MEN READ THIS LEARN DRAFTING

1t will only be a short time until you are Skilled Draftsmen are always in demand. Our courses

called into service. This is a war of skill, are thorough—short—practical, preparing a man fully

brains, and machinery. Uncle Sam must win to hold a position of responsibility. We have more
ins, )

. £ Us of positions than we can fill.  We also have thorough
this war and must have tens ol thousan practical courses in Plumbing and Heating and Mo-

men skilled in modern trades and profcs;ioqs sych tion Picture Operating.
as Electricity. Drafting, Plumbing, and Samtation.
Such men will he quitkly recognized and given an EARN YOUR WAY -
opportunity to rise. It is not too late for you if you Many students earn a large part ®
. vt their Living expenses by do- COYNE TRADE AND
act at once. ing a _llllleowork ml their 0 ENGINEERING SCHOOLS
. ipare time. Uur employ-
In most cases those of our students in the draft, who ment dept.  furnishes P Depl. 20X, 39-51 E. Illinois Si.
have been called before completing their course, have been these positions with- Chicago, 11,
given an cxtension of 1ime by their _bca_rd sufficient to ﬁ“_ish 4 Please seud at onee your blg Free
their course, owing to the great need of trained men in tiese

. Hook—1 aw Interesied In
[} Electeicity [ 1 Oralting [ ] Plumblng
{ ] Molion Picture Operatinp
(Cheek trade interested in)

lines in the Government Service.

MAIL COUPON
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ELECTRICAL EXPERIMENTER

El Paso, Texas, Oct. 1, 1917.

MR. CHARLES F. HAANEL, St. Louis, Mo.
In Re "The Master Key™

My Dear Mr. Haanel: Tbe value of an idea is
determined by its application. Pragmatism has long
since spread beyond the confioes of Missouri. The
world insists on being shown. X

The lasb of circumstances and the logic of events
are, mare than ever, impelling men to think. Whether
30 idea be a new process for picking cabbages, or an old
process (Kaiscrism. for jostance) for preserving kings,
we are {rom Missovri. . .

A philosophy of life haviog as its base blind opti-
mism: a religion that won't work seven days a week,
or a proposition that iso™t practical, appeals to the in-
telligent notr at all. It is results that we want and the
acid test is: will it work?

e Master Key qualifies. It is the most lucidly sci-
entific statement of "“Truth™ that 1 have seen. It
reconciles rationalism and religion: lumines economic
determinism and the materialistic conception of history,
and is an infalliblc guide to understanding. It con-
tains in condensed form the substance of an entire
library on science. Its teaching. if consistently applied,
will make a man bealthy, wealthy and wisc. s dis-
tribution is super-missionary work in excelsis. Tbose
who wish to think intelligently will find it invaluable,

Intelligence rules, Desire. intelligently directed, is
a creative force which antomatically canses its object
to manifess on a material plane. It is the law. Let
bim that hath an ear to hear, hear.

Yours truly,
CHAS. A. HEARD.

May 15, 1918,

Dear Mr. Haanel: Ever since 1 have been old
enough to read, ] have been reading occult and meta-
physical literature. 1 bave waded ears deep thraugh
the books from all ages, all lands, all schaols,

I have rejected tons of lies, oceans of miscanceptians,
an_entire nniverse af false dednctions.

I have found grains of truth in_mimes of [olly, and
worlds of truth in a single graia. The pursuit was in-
teresting in itsel, and T do nat regret the time spent
upon it. But it was a genuime surprise to read your
Master Key System and find within, the essence of all
that J had read, with much more added thereto.

In this extraordinaty system you have sifted the true
from the false: yon have given in conecrete form al)
that is worth while io many schools of philosophy.

You have plated arcane truths imto the hands of the
uninitiated as weapons they can learn to use without
danger to themselves. 1 congratulate you. You arc
doing mankind a service.

Yours very sincerely,
CIIARLES F. OURSLER.

g0 Filth Avenue, New York City, N Y

TIIE LOWE OBSERVATORY
Edgar Lucien Larkio, Director

Los Angeles, Cal., Dec. 6, 1916,

MR. CHAS. F. HAANEL, St. Louis, Mo.

Dear Sir: Yonr booklet, Master Key, onght to
be expanded into a book. Itz teachings that Mind is
the all-dominating creative force is precisely in line
with the wonders of the most recent psychology. All
persons having desks shou!d have this pamphlet thereon.
And it wonld be a Atting pocket companion.

ENDGAR LUCIFN LARKIN.

Detroir, Mich, May 28, 1917,
Dear Sir: The words. ""Your world will change
as il by magic, the m&ment you realize thc marvelons
power within your control.”” page 6, I have underlined.
They state a fact, a yeal live fact: and to me this is
the most wonderful, the most important fact of all—
that one may pui this knowledge 1o an immediate test.
that one may, after learning of this power, proceed to

apply it with a definite knowledge as to results.
W. M. HOWE.

which can throw
wide the doors which
seem to bar men
from the Treasure
House of Nature.
This may seem “too
good to be true,” but
remember that with-
in a few years science
has placed almost in-
finite resources at
the disposal of man,
is it not possible that
there are other laws
containing still
greater possibilities?
Get the Master Key
and find out for
yourself how the in-
visible forces of Faith
and Desire are con-
verted into actual,
tangible, concrete
facts in the objective
world.

Chattanooga, Teno., Feb. 22, 1018,

The Master Key is wonderful, it has brougbt sbout
a most remarkable change in my eovironment, stti-
tude toward life, mental and physical coodition. I am
an entirely new person aod improving daily, discourage-
ment, lack of ambition, phystesl ills, menta) distress,
and fear are things of the pasm,

I cannot find words thar express my gratitnde for all
that the Master Key has done for me. With heartfelt
tbanks to you. I am, .

Youra siacerely,
R.J. A

RNOLD.

160 Claremont Aveone, New York
New York, Nov. 18, 1916.

I have made a thorough examination of the little
booklet which you so appreciatively have called the
Master Key, and can unbesitatingly endorse it and its
veachings.

In this pamphlet of only a few pages yon have led
a hungry world 1o the threshold and placed in their
hands a "key"’ with which the understanding ones may
unlack the door and enter ""The Sccret Places of the
Mast High,”* and enjoy the abundance of 31! good to be
found therein, With best wishes,
AGNES MAE GLASGOW.

HOME LIFE INSURANCE CO. OF N, Y.
James Lee Bost, General Agent
Washingion, D. C., Dec. 29, 1916.

Dear Sir: Your Jitcle booklet, entitled "'The Master
Key,”" has been received and T had great pleasure in
studying it carefully. It is a very clear aod comcise,
vet farceful presentation of the big subject handled,
and shows a very wide study of the sbsolute teachings
and deep understandings of tbe same.

Very truly vours.

JAMES LEE. BOST.

“I am able to extract from thia system all that cac
be made kaown by the Enite mind relative te arigio,
evolution, destiny and the much-mooted riddle of the
Universe.”

*'I can bardly grasp the full significance of the facts.
The vastness of this subject is s0 ovcrwhelmiog it
seems a life-time of effort ecould never fatham sl its
possibilities.”” S

“You have given a wondetful analysis of the power
that is the creative, foree by which the master mind

controls his destiny.

"“The Master Key is too modest a title for such a
stupendous revelation.'

I have found the Key and with it each day am
opening the store-hause of wisdom and success, of
which for many years ] was ntrerly ignarant.”

FREE! There is no charge for the MASTER KEY. It is FREE!

F——-——_-_—------_—--I

1 Send me the M;
any kind.

|

- Nun

B _lddress

) Post Office

L_-_----

& NOTE—Tomorrow; today will be yesterday. Get your Master Key. TODAY ! NOW !=53)

You benefit by mentioning the “Electrical Experimenter” when writing to adicrtisers
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electrical experts In America. The New MeGraw-Ilill Llbrary of Prae-
tical Eleelricity eontains the aetual working facts which you need in
order w succeed hn 1he clectrical fleld. Terrell Croft, formerly with the
Westinghouse Company, makes the conquest ensy tor you.

A New Standard in Electrical Literature

The New Library of Practical Electricity by Terrell Croft marks a
new era in electrieal literature.

The great fleld of etectrieal engineering, with its limitless possiliities
of earning power, Is brought 10 you in n form that makes success easy.
The Llbrary is a ereatlon—an achlevement that is without parallel in
fechnleal Hterature, becawvse it stleks teo actual practice throughout
f1s 3000 pages.

J

Not one cent in advance- —Just the coupon
Examine this new Lihrary for ten full days wuhout es-

Find out for yourseif why 1t Is now taking the

n=e
tend In eleetrieal book salcsdln nlu:rlcn Use the
Hill (3 a3 you gee ft lor un ¥ Louk at the lian
;\(;:ﬁrac\;“ Inc, o= eds of 1llustrations clear up all the mysterles

239 W, 39th St Stlek a ¢€auple of the

yluines o rkets, and refer to them
NEW YORK during the woy. Flgure out In instant
Tentlemen: Spr— the nroblems that have herciefore (aken

Then send vs $2 per month fnr elum
months, or return the sl
at our e e,
b3 lurning th

e
=

B
thed cou-

S
o _
mwn 2~ lONOUONONONONONONONORORO

i ELECTRICITY

AS EXPERTS KNOW IT X

Learn electricity as you would in actual PRACTICE—in
accordance with the methods employed by the highest paid

o )

':See them
First — Pay
b, - afterwards’’

".

kigil. o |83l {

A letter that means
something to YOU—

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

Gentlemea: In an attempt to
express myself about CROFT'S
NEW LIBRARY OF PRACT(CAL
ELECTRICITY, | have never seen,
and do not belleve there was ever
printed in the English ianguage,
a more comprehensive set of books.
It Is a library that is Just as valu-
able to the novice as to the ax-
pert. because it is all practice.

Respeetfully,

GUY H. PEIFER,
Doplan Silk Corporation,
Hazleton, Pa.

GChief,

’ ICROFT'S NEW LibrARY Or rRACTICAL ELECTRICITY—8 VOLS.)

Now is the time to master Elec'tri.city—Now
ﬁﬁis the time to prepare for a high salary

0ld hooks won’t do. Amateurish books won’t do. Books
compiled by “desk authors” or men with no practical ex-
perience will not serve your purpose.

Practical books are easiest mastered. Practical hooks,
written by practical men, teach you accurately and rapidly.
There is nothing in the Croft Library wlhich you cannot
understand. Terrell Croft tells you the secrets of success
in electricity in plain words, figures amnd illustrations.
Nothing is left to the imagination. There is no guesswork.
There is no theory or higher mathematics.

Send now for thess elght volumes. No natter how many baoks on
electrlcity you pnasess, vou are unfalr to yourself unless you take
advantage of thls free examinatlon privilege. No maiter whelher you

are beginner or expert, (hese hooks will show you the clear road to
aucress. Inspeetion will prave this.

239 West 39th Street, New York, N.Y.

y mettioning the ' Electrical Experimenter”

when twriting 1o advertisers

wwWw americanradiohistorvy com
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Publishi by Experimenter Publishing Company, Inc. (H. Gernsback, President: S. Gernsback, Treasurer;) 233 Fulton Street, New York

Vol. V1  Whole No. 67 NOVEMBER, 1918 No. 7
WPEEE IS 2 DS s e, s s TR A o o Front Cover ELECTRIC TRUCKS AID WAR \\'ORK....: .................... 461

From a painting by George Wall POPULAR ASTRONOMY—FIFTH PAPER—"THE SPIRAL NEB.

CITY OF HAN FIRED WITH ELECI'RIE Bolﬁﬁg ............. 445 ULXE AND THE ISLAND UNIVERSE TIIEORY.” i
ni(l)-l\' Sﬁg?l‘:\:}{\'ggs Dé)a\"T SE:‘\JRhe_II\_Ts”-AlRCR.‘\FT GUNS. ... “ug THE GVYRO ELECTRIC DESTROYER B Is:;;)el (1_\(. L]:wnlf :22

W MARI uUr_T SE TSNS Rea g pim - - - - § . UECTRIC DESTROYER, . ... ... y H. Gernsbac
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ELECTRIFIED BARRIERS STOP FISH IN STREAMS......... 456 “RADIO AMPLIFIERS”.............. oy o025 5Le0n 472
HOW CAN WE TELL “REAL’” DEATH?..... By H. Winfield Secor 457 THE “OSCILLOGRAPH"—IIOW IT WORKS.By Prof. Lindliey Pyle 474
AUSTRIAN SEARCHLIGHTS HAVE AIRCRAFT SOUND DE- A THERMOSTATIC TIME SWITCH........ By Alber: Il. Beiler 475
T R Tl L L00m o .... 458 A WATERJET VACUUM PUMP....By Prof. tlerbert E. Metcalf 476
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E have pointed out on various occasions in
{ these columns the criminal waste that daily
occurs when we convert coal into electric
‘ 2 light. We have shown that when coal is
e e‘%"@\ S burned only one-half of 1 per cent of the
BAIINR actual energy stored up in the coal is
converted into radiant light—the other 9914
per cent goes up in heat where no heat is actually
wanted or required. The great problem of the century
is heatless liglht, or at least an approach toward it.

All our efforts in developing incandescent lamps or
arc lamps are in the wrong direction. While we have
made trifling progress from the old carbon filament
Jamp to the up-to-date Tungsten lamp, the progress as

{ar as wasted energy is concerned is more than trifling;
it only amounts to a very small fraction of one per cent.
The arc lamp which is very much more efficient, giving
infinitely more light in proportion to the Tungsten
lamp. can not. of course, be used in a sinall room, as it
gives more light than wanted, and for thal reason 1s jin-
practical. The other clectrical devices which are still
more economical, such as for instance the Cooper
Hewitt mercury lamp, which may be seen in every mod-
ern photographtc studio, or the Moore lamp, which is a
sokt of Geissler tube giving a soft, piuk light, are excel-
lent for their purpose, but neither of these are flexible
cnough where only 30 to 50 candle-power are required.

\What we need is something similar to our present-day
electric light globes, but such a device must not have
an incandescent filament, \What this future invention,
which is surely coming, will be, we do not know and the
best we can do is to make a fair guess.

In Nature we find several light sources that may be
termed “cold,” altho in reality most of them are not.
Take, for instance, the Firefly (Luciola), whose light
at one time was thought to be of an electrical nature.
Recent invesligations have shown that the light is pro-
duced by the burning of the oxygen in a certain peculiar

T

LIGIHT

manner inherent in the firefly’s photogenic cells. \Vhile,
of course, not actually cold light, it comes as close to
cold illumination as is imaginable.

Then there is a certain specie of deep-sea fish—
Lantern Fish—who attract their prey by giving forth a
brilliant light shaft fromn their photophores. In this case
thie luminosity is known to be of a phosphorescent origin,
which, strictly speaking. is not cold either, but for prac-
tical purposes comes close to it. The “\Will o’ the Wisp™
as well as the luminous mushroom fall iu the samne cate-
gory, their light simply being due to burning of oxygen.

Electricity at high pressures is also known to give out
certain light effects, as, for instance, a highly charged
Tesla coil; but this light, if anything, is more expensive

€

than that obtained by means of an incandescent lamp.
Next following. we have the high tension Tesla vacuum
lamp, which gives forth a brilliant and also cold light.
Due to the very high potential currents that are neces-
sary to produce this light, it has so far not been ex-
ploited commercially, altho it deserves it.

Perhaps same inventor will devise a sort of combina-
tion Cooper Hewitt-Moore gas lamp, which, instead of a
filament, will have a hundred feet of very fine glass
tubing all coiled up inside of our present day lamp bulb,
Then by introducing a suitable gas into this fine tubing,
which, of course, must be of a fair conductivity, we may
produce some sort of an economic lamp bulb, and,
while this light will not be absolutely cold, it might
serve for practical purposes. But perhaps the final so-
lution will be found in some device which operates by
clectronic bombardment of some screen or substance,
which thru this bombardment will become intcnsely lu-
minous. In other words, a device working on the prin-
ciple of the well-known spinthariscope.

Such a device would consume an extraordinarily
small amount of current, and would constitute an ideal
source of cold light.
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It doesn’t matter whether you are under twenty or over fifty;
you can be trained in a short time to take a guiding hand 1n
the World’s most important industry.

The new Law compels men to follow only useful occupations—
and every branch of electrical work is not only useful work but
is most important.

If you want to learn a line of work that is interesting
ag well as remunerative—a light work easily learned
that pays men of ordinary ability fifty dollars and
upward a week—become an electrical practitioner.

Billions of dollars’ worth of electrical equipment is being made
l and installed as quickly as possible. Why not learn this greatest
and newest business—and share in the great profits? Electrical

November, 1918

Wi

‘LEARN BY DOING’

The Only Way to Learn Electricity

industry will continue to flourish when many other trades will
be cut of date.

If you have been following non-essential occupations,
NOW 1S THE TIME to learn something worth while.

Hundreds of men have made successful fresh starts in life by
spending a few months at the N. Y. Electrical School. You
don’t have to study from books in this school; you learn the
many branches of electrical trades by using TOOLS and
EQUIPMENT. The course may be finished in a short time
at low cost. Whatever your age or position your condition can
be improved and your country served to the best advantage
by taking up the profession of Applied Electricity. Visit the
School any day or evening and talk over matters. On request,
a 68-page illustrated catalog will be sent FREE to you.

[

TELEPHONE
INSTRLLRTION

ESTIMATING &
CONTRACTING

—

W/RELESS
| TELEGRAPHY ||

i[ STocK RooM H

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

[oezcr coprent]

PRACTICE

: |
E i 7
FREE I RRHATURE WINDING E C
)} L
i RK ELEY" 29 w7 sy
S g [Fecreo necrmmanc ) NEW Y0 NEW YORK, N. Y.
Address l:—

N
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City of Ham Fired With Electric Bombs

AM—the French city of that name
recently recaptured from the Ger-
mans, was set on fire by an elab-
orate system of electric incendiary
bombs, ail of which were placed
thruout the various buildings with pro-
verbial Hun thoroness, which, when the
psychological moment had arrived, were

4 | (e
/HEADQL:ARTEP(S ‘t
ELECTRIC \WIRES- » - | ANY DISTANCE UP

TO SEVERAL MILES

\
INCENDIARY
. BOMBS

ablaze in an apparently natural manner;—

just as if the Allied shell fire had done the
awful work. But the trick was not pulled
off so smoothly—for we have the evidence
in this case of some of the populace who
managed to hide in cellars and other places
of shelter of just what happened to Ham,
once peaceful and happy. and birth-place

direction of flow of current thru the juac-
tion. This phenomenon is called in his
honor, the “Peltier Effect”.

Humanity is thankful for this additional
information in the already mountainous
pile of evidence against the boche, to one—
Walter Duranty, a New York war corre-
spondent of the New York Times, who

£E

The Clty of Ham Was Flred Instantaneously by the Crafty Germans After They Had Evacuated it, by Means of Electric Incendlary
Bombs ignited by an Eilectric Current Sent Thru a Network of Wires from a Point Several Miles Away The Insert Dlagram at the
Left Shows How the Dastardly and Wanton Trick was Accomplisht by the Throw of a Switch.

all exploded simultaneously by an enemy
officer located several miles away. Perhaps
the crafty boche enginecers thought that by
wiring up the town in this way, and by
driving out the inhabitants when the troops
retreated, they could set the bnildings

of a well-known French electrician —
Athanase Peltier—who discovered the re-
markable electrical fact, that if a current is
past thru a junchon formed between bis-
muth and antimony, thcn the junction is
either hcated or cooled, depending upon the

445
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was with thc Frencli army when they cap-
tured the still burning city. Mr. Duranty
reports:

“For pure wantoness of destrnction, Ham
offers an cxample that even the Germans
will find it hard to beat. It was a non-
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FRENCH ALPINE TROOPS CARRY
BATTERY SEARCHLIGHT.

The electiric searchlight has found more
extensive nse in the present war than in
any previous conflict. owing to the fact that
it has been improved and developed so that
it has become a truly invaluable adjunct to
all military and naval

ELECTRICAL EXPERIMENTER

to be used for sending messages, it is very
easv for any one familiar with the tele-
graph code to flash messages in the form
of dots and dashes, or. in this case, by long
and shori Hlashes of light, over a distance
of several miles. The signals are invari-
ably read at the receiving end by an ofh-
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AMERICAN SPUN GLASS NOW IN
ENDLESS LENGTHS.

In Venice, for many years, the art of
glass spinning was fostered, until that city
became known for the great beauty of the
ornamental objects which it put on the
market. There have always been shortcom-

ings in the work, due

manenvers. both for
the purposc of illumi-
nation as well as for
signaling.  Small but
powerful electiric
searchlights have been
used successfully by
the Allied armies for
signaling in broad
daylight, as was de-
scribed some time ago
in the ELectricar Ex-
PERIMENTER.

The present photo-
graph shows a group
of French soldiers—
Chasseurs d'Alpine—
sending signals with
a portahle clectric
searchlight which can
be carried by onc
man. As those who
have anvthing to do
with automobiles will
at once perceive, such
a searchlight does not
tequire a very large
or extremely high
candle - power lamp
bulb, providing the
lamp itself is fitted

with a high grade
parabolic silvered-
glass reflector. Thus
it is we find. that this
member of the renowned “Blue Devils” is
seen carrying the battery for operating the
scarchlight on his back, while he holds the
scarchlight projector itself on his breast. By
means of a simple shutter arrangement fit-

ted on these searchlights, when they are

military act of vandalism. Chauny strect,
leading to the market placc, was piled high
with the wrcekage of fallen walls, and at
the entrance to the square a group of poilus
were risking their lives in clearing the
outlet of a cellar in a house whose glowing
beams still crackled into lame at each gust
of wind and whose side walls wcre bound
to fall at any minute.

“Finally | met a French woman who had
lived in Ham before the Germans fired it,
and who had hidden in a cellar while the
conflagration raged.

“‘Ham.’ said this woman, ‘was dcstroyed
methodically by fires simultancously started
in every quarter by electric devices. Nearly
a month ago we noticed the boches had be-
gun fixing up wires in all dircctions, and
we commented on the strangeness of such
installation at a time when everything else
pointed to a German retreat. It did our
heart good to see the streams of guns, the
material, and the shatiered, dispirited
troops that had been pouring backward thru
Ham for the last few weeks.

“‘As time past the boches stcadily con-
tinued their preparations for departure, re-
moving wagonloads of furniture, and. in-
deed, everything of any wvalue. DBut the
wiring parties continned their work all the
more busily

“*Last \Wednesday we had the key to the
enigma. That morning the French guns
were very near and a few shells fell close.
At noon the boches issued orders to all
civilians to evacuate the town. There were
only about fifty inhabitants here, and per-
haps tswice that number of French and
Belgian youths in the boche press gangs.
Some fifteen of us and six boys managed to

"wan—Kyprie Thoto 8ervics
Here We See Some of the Famous French Troops-—Chasseurs d’Alpine or Blue Devils,
Using a Portable Battery Searchlight in the Vosges for Daylight Signaling.

| to the fact that glass
thread could be spun
only to the length of
the circumfierence of
the wheel on which it
was worked, and this
was never more than
eighteen {eet.

This difficulty has
been overcome by an
American Manufac-
turer, who can make
spun glass thread in
endless lengths, and
put it on spools as is
done with ordinary
threads. This enables
a multitude of objects
to be mnade, that could
not be made before.
The threads of glass
can be made in all
colors, giving a world
of brilliancy.

Probably the largest
field of use will be in
the technical and en-
gineering fields, where
it already has a foot-
hold. As absolute
non-conductors, glass

cer provided with a pair of field binoculars.

An old-style open street car in Boston has
been equipt as a double deck ambulance for
removing large numbers of patients to a
hospital.

plates for storage bat-
teries will give longer
life than present-day
plates. For insulation
of electric wires, instrumecnts, etc.. the glass
thread can be used. As an example of its
non-conductivity, power house workers
have had their shoes bottomed with spun
glass plates, to avoid shock. For the fil-
tration of acids, glass plates are excellent.

hide in the cellars. 1 lelieve all save onc
or two are now safely accounted for.

“'On the night from \Vednesday to
Thursday we heard a sudden outburst of
small cxplosions all around. At first we
thought there was grenade fighting in the
strect, as the noisc was not lond enough
for shells or airbombs. Before dawn my
father stole cautiously out. The wilole
town was flaming above our heads, but our
house did not catch fire until we werc able
to leave it.

“*‘The boche wires had been connected
with incendiary bombs which were fired
simultancously from a central electric con-
trol. Hamn burned furiously all Thursday
and Friday. On Saturday morning the fire
was dangerously close, and we left the cel-
lar, to meet French soldiers, who had ad-
vanced and takeu the town, shortly after-
ward'.”

Our illustration herewith shows the
scheme of carrying out such a dastardly
deed. The incendiary bombs are connected
gp in serics in circuit groups as here out-
lined, these groups being finally all co-
nected to a single circuit leading to a cen-
tral switch-board several miles away. At
the closiug of a switch the boche thus
blasted out the only hope the peaceful in-
haliitants might have entertained of saving
at least their homes and furniture.

GERMANS USE. NEW AIRPLANE
PARACHUTES FOR AVIATORS
American Headquarters in France, Sepl.

20, (Reuter.)—Palrols repor! having en-

countered an entirely new type of encnty

airplane, designed especially to make it casy
te wmanewver. They also report that the
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Germans are adopting the parachute as o
means of cscape from damaged planes.

Did you note the full purport of that last
statement? Also, do you remember read-
ing the timely article, “Is the airplane par-
achute practical?”’ in the October issue of
the ELECcTRICAL EXPERIMENTER? erhaps
you do; at least, we hope those who should
be intcrested in such a life-saving device
digested the logic there set forth by a man
who is a “fliecr"—and, therefore, knows
whereof he speaks. Yes, the report above
cited looks good. But, asks the reader, why
do we not have such safcty attachments
provided for America's birdmen? As usual
the Germans have taken this idea, which
had been tried out several years ago in
France and the United States, and devel-
oped it to the stage of practicability. The
reports from correspondents at the front
have mentioned the German aviators’ use
of the parachute scveral times of late. Also
there is 2 gentlemen’s agreement among the
warring birdmen not to shoot a man down
when his plane is put out of commission,
or when he is parachuting earthward.

Finally, friends, listen to the clarion voice
of the official bulletin on “Problems of
Aeroplane Improvement,” issued by the
Naval Consulting Board. On airplane par-
achutes it says: “These, considered as a
safety device, ARE NOT DESIRED as a
factor in the equipmen! of military air-
planes. No entirely satisfactory disengaging
device has yet been developed. Such devices
may presumably play some part in civil
acronautics and under peace conditions, but
wunder existing military conditions they are
not considered a necessary or desirable en-
cumbrance.”
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DIld You Ever Stop to Ponder the Reason Why Alrcraft Do Not Fear Gun-Fire from the Ground? Some of These Reasons Are Evident

from the Illustration.

An Aviator To-day Considers |t a Disgrace to Be Brought Down by a Shot from an Anti-Aircraft Gun.

Why Airplanes Don’t Fear Anti-

ONTRARY to general opinion the

enemy's aircraft when they come to

view, are not really to be considered

as one of the arms of the enemy

artillery, but rather as one of its
eyes. In fighting the enemy aircraft, onr
guns fight the artillery of the enemy in its
most vital part. \When the artilleryman
succeeds in landing a hit on an enemy air-
plane, he performs a most important serv-
ice for his fellow fighting men, for not only
does he bring down the 'plane which may be
loaded with bombs, or else fitted with ma-
chine guns for attacking 'planes and troops
at close range, but further, Iie is helping to
render the artillery of the enemy practi-
cally useless by “blinding” it. The artillery
airplane, first and last, is to a large extent,
an agent of aérial observation. Without
this wonderful far-seeing arm of the artil-
lery, neither side can ever hope to accom-
plish any of the remarkable long range big
gun hits that have been accomplished. An
American army officer, recently returned
from France, stated that on one occasion
he saw a very remarkable long range artil-
lery fire in which three eight-inch shells
landed squarely on the target cight ntiles
airay, thanks to the range corrections trans-
mitted via wireless, from the observation
airplane. The first shot fell a little past the
bridge, the sccond shot fell a little short of
the bridge, while the third one fell squarely
on the target. Such work as this is being
duplicated every day on the Western Front
by the remarkable means of communication
and observation now mustered together by
the able Allied commanders,

This gives at least a siight idea of the
great importance of bringing down enemy
aircraft whenever possible. ne way, ©
course, is to send aloft other battle 'planes
to destroy the enemy aircraft if possible.
The problem of anti-aircraft firing has al-

SIGHTING
TELESCOPE ™,

“HORIZONTAL"
Gi7BALL

STATIONARY

1§

I\ SENSITIVE G-

UV avOrIETERS

A \CALIBRATED TO
WWEAD ANGULAR

JELOCITY

v Vo

1 VERTICAL
e
HORIZONT/L
The Latest Electrical Instrument Designed to
Measure Constantly the Angular Veloclty of
an Alrplane Target as It Sails Along. 1t is
Called a *'Galvanometric-Cinemometer.” Its

Use Means More *“Hits"’ for the Anti. Alrcraft
Batteries.
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Aircraft Guns

ways been with us, and Lieut. Colonel X.
Reille of the French army recently gave an
interesting discussion on this highly im-
portant problem, before the [ashington
Academy of Scicnces. What a difficnlt job
it is to hit a 'plane while in flight can best
be judged by those who have tried to shoot
a bird on the wing. especially when the ob-
ject of your sight is a considerable distance
away. Also the birdnien of today have an
unkind habit of looping the loop, taking a
nose dive, or executing some other rapwdly
changing figure in the air, just about the
ume you get ready to plant your second or
third anti-aircrait shell squarely on them.
As Colonel Reille points out—"‘Anti-air-
craft firing does not consist merely in firing
at an aérial target, but in firing at an
aérial target in motion. Moreover, this
target moves with a speed which cannot
be regarded as negligible with reference
to the speed of the projectile designed to
strike it. An observation airplane with an
average wind will attain a speed of 35
meters. or 3%.13 yards per seccond.” These
observation machines invariably fly at an
altitnde of ffieen thousand to cighteen
ithousand feet. and it is common for ex-
cellent photographs to be taken at this alti-
tude also. At ordinary fring ranges, the
time of flight of the projectile shooting
skyward amounts to about twenty seconds.
IHence. under normal conditions, the dis-
tance covercd by the enemy ’planc between
the moment at which the projectile is fired
at it, and the moment at which it bursts
in the vicinity of the target, is about seven
(Continucd on page 494)
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How Submarines Cut Thru Nets

E often hear heated discussions
among the pro-war enthusiasts as
to how a submarine war vessel
can cut its way thru one or a series
of steel nets. \We have had ample
evidence in the past few years that it is

M- SHIP
MLy CUTEER

Not Only Are We Confronted With the mportant Problem of Providing Nets Thru Which Enmey Submarines
May Not Pass., But Also as One of the Prime Warring Powers, We Happen to Be Interested In Devices Which
Will Enable Our Submarines to Cut Thru Enemy Nets.
Operation, Has Recently Been Patented By a New York Inventor and Promlses to Be Considerably Effi-
There Are Two Sets of Steel Teeth, 04«: Set 'gf Which Osciliates Back and Forth by the Other Many

mes Per Minute.

cfent.

possible for such an under-water craft to
burrow its way thru steel nets, no matter
how fine the mesh may be, or how heavy
the cables of which the nets ace constructed.
You will hear some people argue about
“submarine net-cutters,” and when they arc
asked as to just how the “sub” manages to
cut thru the net, especially when running
blind, you will invariably hear a reply somc-
thing ike—"1 do not know the exact details,
but it is very easy.” But is it?

Oscar A. Youngren, of New York
City, has recently taken out a patent on a
submarine net and cable-cutting attachment
which is illustrated in action herewith. It
is simple and rugged in design, and is op-
erated by means of an clectric motor ptaced
‘eithler inside or outside of the submarinc
will.

How can we locate the nets? By
obscrvations in the vicinity of such nets
hefore totally submerging; by sinking to the
bed of the harbor or channel, if it is not too
deep. and liberating a diver from a special
chamber provided for the purpose, who can
cxplore the water in the vicinity of the
submarine; also the proximity of nets will
be made known when the submarine bimps
against one, for they are usually strong
enough to prevent the submarine from get-
ting any headway once it runs< into them. By

clever maneuvering of the sub-sea craft and
by starting up the net-cutter motors, when
this condition arises, the under-sea demon
can shortly hack its way thru the net.

The net-cutters themselves are made on
the principle of the well-known mowing ma-

STATIONARY
CUTTING BAR

MOvirg
[ ITT A Nn‘j{

ELECTRIC §
foi)
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chine, which carries a long fixt toothed
biade over which a second movahle toothed

The Motor-Driven Net Cutter Here Shown In Actual

blade of similar pitch slides back and forth
rapidly. In the design here shown, an elec-
tric motor drives a reciprocating cutting
rod thru a set of gears, this cutting rod
being joined to a vertical reciprocating shaft
which slides up and down in a water-tight
tube. The upper end of
this shaft connects thru a
link with a horizontal rod
as shown. which in turn
connects with a second
link fastened to the mov-
ing toothed blade. The
stationary toothed blade is
secured to the hull of the
submarine. The horizoutal
connecting rod is pivoted on
the point indicated in the
diagram, so that as the mo-
tor-driven piston moves up
and down, the movable teeth
are caused to rapidly oscil-
late up and down. These
teeth are made of tempered
steel and of considerable
thickness, and not only this.
but they are driven with
considerable force owing to
the manner in which move-
ment is communicated to
them thru the pivoted con-
necting rod and motor gear.

GROWTHS COVER

PORTO RICO
WIRES.

Some years ago the tele-
phone and power companies
operating down in the
southwestern part of the

United States and in Mexi-
co found that they had to
replace all their wooden
poles by steel ones. All
for the very good reason
that in that part of the
country there was a very
busy little bird that per-
sisted in picking the wooden
poles full of holes, honey-
combing them in fact. Now
we have a photo of what
happens to the acnal tele-
graph and telephone lines in
the tropical land of Porto Rico. Here aérial
plant life insists in living on the wires.

Life that
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vae Prank
This Remarkable Photo Was Taken In Porta Rico, Near Ponce, and Shows the Aerial Plant

Loy stvw w o

Insists on Living on These Wires.
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Chainof Aérial Landing Fields AcrossU.S.

MERICAN birdmen will scon be able
to fly across the United States, thanks
to the recent aunouncement author-
ized by the \War Department that
a chain of landing fields for air

pilots is being built across the continent. In
a few states they already await the flyers,
being establisht at intervals of 100 miles,

one at cach corner of the landing field.
These mark the position of the field fromn
afar, the vertical shafts of light being vis-
ible for a distance of 40 to 50 miles or more.
By using different colored marker lights
for each field its name and location can at
once be ascertained. Only two of the marker
beams need be colored, New York City

cially needed in formation flying, where as
many as 15 to 20 ’planes, or more, often
fly in a “V” or other formation. As the
airplane heads down toward the field it is
supposed, in this layout of signal lights,
to light on the illuininated “Potts Arrow”,
then taxi along until the iilluminated cres-
cent is rcached. From here the ’plane is

SO 3
Tty VNPT A 102 A

In the Standard Aerfal Lending Fleld A Repressats the ‘‘Markers'’; B the Arrow on Whlr&lru"'Pl-n« Land; C tha Crescent Whers Thay Stop;
~N A

D, Fleld Limli Signal: E, Hangsrs, and E, the Otmervatory. Warkers A Can be Sean

-

\When completed. these well-marked, safe
landing places will be to air pilots like
water tanks to locomotive engineers or
harbors to mariners, Besides oil and gas,
the majority of the fields will supply to the
ptlots shelter and limited machine shop
facilities, maps, charts, and barometer and
thermometer ratings. New York, Pennsyl-
vauia, Ohio, Illinois, the District of Colum-
bia, Georgia, Texas, and California already
have establisht lines of such landing fields.
Arkansas, Mississippi, Alabama, New Mex-
1co. and Nebraska will soon be equipt.

The value of permanent landing fields,
sufficiently close together to establish well-
defined air routes across country, was em-
phasized early in the training of American
flyers. Flying by compass has now become
an establisht practise, but landing fields, like
heacon lights, help the pilot to pick his
course, even tho he has a compass. Most
of the landings today are on army fields.

Reports to the Division of Military Aero-
nautics from field officers say that this
movement, like that which started good
roads, is rapidly gaining momentum. It
is predicted that before another year an
aviator with a plane of moderate power will
be able to make a iranscontinental flight
without difficulty or inconvenience.

A typical aerial landing field of a type
already successfully used in England is il-
lustrated herewith. This layout includes
four powerful electric searchlight wmarkers,

wav

Eneh Flald Having Its Dwn Caloe

{Mineola) having, say, two red identifica-
tion beams, Philadelphia, two blue beams,
etc. Another scheme would be to use a
searchlight signal shutter on all the mark-
ers and to periodically bliuk the shafts of
light on and off to give the telegraphic dots
and dashes of the landing field's initials—
as N. Y. for New York, etc. This could
be done by automatic switching means ac-
tuated by a time-clock at periods of 5 or 10
minutes. It would also be possible in this
way to signal by short and long flashes, cor-
responding to the dots and dashes of the
telegraph code, the condition of the field —
such as dry, muddy, wet, etc. This infor-
mation is of distinct importance to the
aviator intending to land on the field, as the
airplane is handied differently for each
condition of the field. The landing dive
angle varies for wet, muddy and dry fields,
as does also the position of the 'plane just
before it tands on the held. All army and
navy birdmen have to know the telegraph
and radio codes s¢ no difficulty is encount-
ered on this score. The electric lantern
atop the Metropolitan Tower in New York
City has been seen to beat the time at night
at a distance of 30 mites easily, with the
naked eye, and at much greater distance
with binoculars or field glasses.

For night flying airplanes now carry a
powerful electric headlight for use in land-
ing, and liave out-board marking lights, as
well as a tail light, all of which are cspe-
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run off to the right or left to the hangars.
A red “himit"” light marks the end of the
field. A meteorological observatory will be
erccted at certain fields. The “Potts Ar-
row” and other marker lights are illumi-
nated by clectric lights sunk in pits in the
ground. These are covered with wired glass
about two inches thick, over which the
'‘planes can run. The arrow is red, the
crescent biue.

GERMAN “CARRY-ON MAGNET"”
IS TEN POUNDS OF BACON.

A ‘carry-on magnet, efficacy guaran-
teed,” was advertised recently in German
newspapers by its “inventor.” The magnet
was declared to have mystic powers cnab-
ling its possessor more easily to endure
the food privations of the country.

The price was 300 marks and the buyer
was privileged to inspect the magnet before
paying. Those who sent in orders received
a package bearing the inscription: “Con-
tents : One Carry-On Magnet.”

It is not on rccord that any one refuscd
to pay for it, for the “magnet” proved t
he ten pounds of Thuringian bacon. The
ingenions ‘inventor” now is being sougt
by the police.
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Talking Thru Land and Water

ANY vears ago, when our fore-

fathers were fighting hard to set-

tle the country we are now liv-

ing in, their enemies, the Indians,

made use of many clever schemes

for communicating intelligence from one
tribe to another, cven over considerable dis-
tances. It is said that the Indians transmit-
ted intelligence over distances of ffteen to
twenty miles when necessary, and one of the
systems by which they communicated with
ne another when on the war-path, was to

F1G6G.

| CROPHONE

TELEPHQNE RECEIVER
QY NAMO FOR

- TALKING - TELEGRAPHING
BATY.
A XEY FOR
: TELEGRAPMING
- TELEPHONING
(OR TELEGRAPHING)

THRU THE EARTH
BY SOUND WAVES
BY FESSENDEN

approach of men on horseback by placing
thic ear to the ground and listening for the
sounds of the horses’ hoofs, even when
many miles away.

Acting on this very idea, it has remained
for an American inventor, Professor Regi-
nald A. Fessenden, to invent a systemn of
transmitting and receiving powerful sound
waves thru the earth or water. Professor
Fessenden, as generally known, is the in-
ventor of a systemn of submarine telegraphy
which employs sound waves for the trans-

FFor telegraphy, use i> made of an uliernat-
ing current dynamo, D, which may be
switched on to the powerful vibrator or
oscillator immersed in the liquid-filled tank,
buried in the ground, or mounted in the hull
of a ship. Whenever the telegraph key is
deprest, powerful sound waves will be set
up and propagated thru the intervening
medium. The sound waves are picked up by
means of the same oscillator, or else by a
sensitive microphone, placed in a tank con-
taining liquid, in the same way as at the
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DETERMINING EXACT LOCATION

OF ENEMY SAPPING PARTY BY

TAKING TWO SOUNDINGS WITH NEW FESSENDEN XYSTE M

Copyright. 1018, by F. P, o,

By Means of the New Fessenden System
for Considerable Dlstances. Also, the New

>mploy sonorous or sound wave vibrations

transmitted thru the ground, and thus we
k1 that the ground, and also water, are
e und conductors. The Indians used
10 ocks together, one of which was

I a

with a tomahawik or hammer, and Dy
various other means, transmission of pow-
erful sound waves was effected. The "codc”
message was picked up by another Indian
located some distance away, who placed
his ear close to the ground. Not only this,
he Indians, t¢ ion the early
pionecrs. were experts in detecting the

Operations a Simple and Positlve Task.

mission and rcception of intelligence. This
system is in usc on submarines and steam-
ships as well as war vessels at the present
time, and has saved many lives.

The present invention deals with a new
and uovel incthod of mounting powerful
clectro-magnetic vibrators (or “oscillators,™
as their inventor calls them) in sunken pits
which are filled with a liquid, such as water,
oil, etc. The clectric circnits for either tele-
graphing or telephoning by sound waves,
thru the earth or water, will be readily
understood by referring to figures 1 and 2.
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{{ DETAILS OF FESSENDEN
SOUND "DIRECTION DETECTOR

Here )iustrated It is Possible to Actually Talk WIithout Wires Thru the Earth Or Sea
“Sound Directlon Detector” Will Render the Accurate Locating of Enemy Mining or Sapping

transmitting station. The fluctuations of
current created by the sound wave imping-
ing on the oscillator or microphone, in turn
cause the telephonc receiver diafram to vi-
brate and give forth corresponding sono-
rous signals. In practise, thc telephone re-
ceiver is invariably of the watch-case type
and mounted on a head band so as_to be
easily worn for long periods if necessary.

For carrying on underground or under-
water telephony, the apparatus in connected
up to a hattery and a microphone, as shown

(Continned on page S03)
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Magnetic and Other Fool War Dreams

AS TOLD BY THE “ ELECTROMAGNET "—HINSELT

ES, T am the much maligned and all-
powerful “Electromagnet,” bone of
contention among patent liers, in-
sulting engineers, and heaven-inspired
inventors of all ages, from twelve
to a hundred and twelve. Recently I paid
a visit to the Editoria) Sanctum of the
ELecTRicaL EXPERIMENTER, and some of the
inspired contributions and ideas 1 saw there
reposing gracefully in the waste baskets of
the editorial and consulting staff, were from
my more or less uninformed Over-Lords,
who would have me perform some of the

FOOL IDEA N21. MAGNETS
TO YANK TORPEDOQES
OUT OF THE SEA

ST0P
POLLOWING |
uS AROUND!

#" flectro-Magnetic Torpedo
o R ‘ =

:;t_.,,i‘lﬁﬁ’-(u__‘,a. % =
MAGNETIZED TORPEDOES

NE7 ZOWIE ! MAGNETIC BU

WAR-DREAM NS4

Here Are Just a Few of the Freak
Everything Imaginable and Some Not

most astounding stunts yon ever dreamed
of in_your wildest metaphysical moments—
and Brothers, if I may call you such, you
ought to see some of those sketches and
drawings of hair-raising and other electri-
cal 1deas marked, “Please forward to the
Naval Consulting Board”! One look at
some of the schemes with which their in-
ventors propose to end the war in any-
where from six hours to twelve days would
give yvou the impression that they were in-

tended rather for the Naval Insulting
Board, address Chillimycoat, Greenland,
conveniently situated so that these pree-
ious 1deas could be placed in cold storage
and thus prevent their being lost to an
ever waiting world.

One of the fAirst would-be patents marked
for the attention of the Naval Consulting
Board was remarkable idea No. I. This
invention proposes to do nothing less than
utilize my all-powerful magnetic attractive
force at the ends of long booms, spaced
liberally around the “dread-nanght,” so that

NS 2 ELECTRIFYING THE SEA.

FOR STEEL HELMEIS

Ideas Electrical
Imaginable—Schemes for
suming Thousands of Kllowatts, up to the Use of Electric Eels.

SCHRECKLICH! ?
At rgs

§ N2S GREAT [OEA- PUT ELECTRIC EELS IN THE RIVERS!

of steel plates when they werc bank up
against me, or at most not over an inch or
so away from mc and lying perfectly in-
ert, that I ¢ould not lift a fraction of a ton
or even a few pounds ten feet away!

And so the merry patent war goes on—
inventors may come, and inventors may go,
but the “magnet fend” will live on forever.

\While browsing around thru other more
or less startling inventions, I ran across the
masterpiece-No. 2—here 1llustrated by the
editor. The “inventor” was no low-brow
or cheap-skate bv any means. He proposed

N23 COMPASS TO DETONATE MiNE WHEN"STEEL" SHIP
APPROACHE

COMPASS CONTACT

R COIL ET CETERA
OSTLY ET CiTERA)

O @

! a:mm' Tery Powerful”

>

ELECTRO-MAGNET

o —~ R
- '\..'d’-‘ o B e \!\'(
NRO SUBMERGED ELECTRO-MAGNET TO 4)9
ATTRACT BATTLE -SHIPS IN BUNCHES.

=T
| DONNERWETTER

Ne8 A.C REPULSION COILS TO“REPEL" THE
NAUGHTY TORPEDOES.

Inventors

when the naughty torpedoes come skipping
along so joyfully thru the water, the chief
electrician can throw in the main switch
and feed me 110 volts and God-knows-how-
many-amperes, so that I will instanter, ac-
cording to his idea, proceed to exert an
all-pervading magnetic power of presum-
ably sewveral thousand tons, thru a radius
of several hundred feet. Maybe that bird
would like to know that if I had a diam-
cter of six feet, and could lift twenty tons

wwWw americanradiohistorvy com

Have Proposed Since Uncle Sam Declared war.
Combing the Seas for U-Boats with Husky Electro-Magnets Con-
'Tis a Wonderful Collection,

They Include

taking my co-ally, “High Potential,” and
injecting several billion kilowatts so as to
boost the corona or effluve of my old friend
“H. P.”, so that he could hurl himsclf thru
space to any convcnient distance, say sev-
eral hundied miles, so as to thoroly elec-
trify all harbors, bays, inlets, and wherever
enemy war vessels are wont to congregate,
and even the ocean itself. Talk about your
“Flying Dutchman.” Gosh! but that’s a
(Continued on page 496)
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Why Is a “Blimp™?

are termed, are used exteunsively in
all of the theaters of the present
war. Together with the innumerable
airplanes employved by both sides, they
coustitute the most important means of

Pfl'f'E ot observation balloons as tliey

By W. EDOUARD HAEUSSLER

army balloon school at Ft. Omaha, which—
as also the balloon units abroad—now
utilize a portable automolile winch—i. e., a
one-half inch steel cable drum and winch is
mounted on a powerful auto truck, Greater
flexibility is at once attained with this ar-

i*hato-Telerhone Reriow

This Motor-car, Manned by French Soldiers on the Somme Battle-front, Carrles
the Winch and Telephone for the Handling of the "“Blimp*” Balloon.
Army Also Uses Automoblie Winches.

observation and artillery fire control.
\Where therc occurs a practical immo-
bility of the lines for long periods of
time, a case that is especially true in trench
warfare, the observation balloons are par-
ticutarly useful. It does not necessarily
follow that these balloons cannot be used
to advantage on marches. Thev can and
are used even then, tho only under most
favorable conditions.

Kite balloons are big and awkward to
handle. and the manner of letting out and
hauling in the balloons is interesting. The

-
e
=E0.

4:2%

The U

rangement, for in case of attack
ar due to sudden high winds, the
winch truek can travel along in
the proper direction while the
balloon is being hauled in. These
winches are arranged with a
separate engine to wind up the
cable, but the drum may be oper-
ated from the auto engine when
necessaty, or both engines can be
used for either the auto mechan-
ism or the cable winch. The
Germans are said to have used

railroad locomotives in cne case to [aul
down their observation balloons when a
particularly rapid advance by the Allies
threatened to envelop them, balloons and
all.  “Blimp” crews operate at altitudes of
five thousand to six thousand feet usually,
altho a twenty-five hundred to three thou-
sand foot level is common, all depending
upon the aérial activity of the enemy, and
the extent of territory over which they
have to observe.

Locomotives are also brought into play
by the Allies in this interesting arm of the
military activities, a very important branch
when it is considered that tlie observation
balloons are the eyes of the army. On a
flat car there is mounted a motor-driven
winch of the modern reciprocating, auto-
matic adjustment, cable drum type, of ex-
tremely positive action. This car is trailed
behind the locomotive in conjunction with
an additional box car and another flat car.
The box car is used to convey the gas
stored under enormous pressure in steel
“pottles,” and the second flat car has the
important service of carrying the balloon.
bag and basket complete. The locomotive
is of the armored type, and we therefore
have a formidable “spy” in the shape of
this aérial observation train and its equip-
ment. '

Beside carrying the gas on the flat cars,
motor trucks or “camions” as they are now
called thruout the Allied army, there are
also generating stations situated behind the

The Allles as Well as the Germans Have Used tocomotlves as Winches to Haul Down
“Blimps’’ In Emergency.

wwWw americanradiohistorvy com
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Group of American Balloon Assistants on
Duty at the ‘“Gas Bottles—Each Bottie Con-
tains Hydrogen Gas for Filling the "“Blimp.™

lines. Here the hydrogen gas is electro-
Iytically produced on an enormous scale.
The gas is generated in fairly large cement
tanks that have becn built into the ground,
the tops of these tanks being placed flush
with the level of the surrounding earth.
These entire apparata have camouflaged
covers, hiding the plants from the eyes of
the “boche” aviators. The celis are like-
wise made of cement, and are sixteen in
numher to a unit. The hydrogen gas is
gathered by collector pipes that lead the gas
to the gasometers or measuring instruments.
It is then allowed to pass into the intake
cnd of a force pump, comprest and forced
out of the exhaust side, into the steel con-
tainers—'gas bottles”—as they are popu-
larly termed “Over There”. The oxygen
that is generated simultaneously with the
production of the hydrogen gas, is stored
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and used by the “Gas and Flame” Squads.
The oxygen is combined with acetylene,
thereby creating an intensely Lot flame upon
ignition.

In the construction of thc balloon bag,
alinost without exception, the panel system
of manufacturing ts adopted, i. e.. rec-
tangular panels of fabric cemented and
sewn together in the same form as bricks
are laid. There are at least two plies of
fabric in thc ordinary balloon; in places
there are three. This refers to the gas-
holding envelope. The rudder and the in-
terior ballonet is generally only one ply
thick. \Where two or three-ply material is
used, it is cemented on the hias, thus gain-
ing enormously in resistance to tears. Asa
matter of fact, it is almost impossible to
tear three-ply halloon fabric with one’s
hands.

The U. S. Army “blimps’ are of the
French type, measuring ninety feet long by
thirty-five feet in diameter. The greatest
beam, to speak nautically, is about one-third
of the length from the bow to the stern.
From here it tapers off somewhat toward
the stern, thereby gaining a streamline effect.
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A Longitudinal View of a Power Drlven Alrship. A “Bllmp"” It s Termed by the Allies,

1t Is Cross-Sectioned in Order to Show the

the General Contour of This Type of Alrship.

the Above Schematic lilustration Has Been

which in turn are sewn to the upper surface
of the ballonet, A, consisting of a one ply
thickness of balloon

E-rrr PR —

fabric and placed on
the interior of the
bag, separating it
into two sections;
the lower being the
ballonet, the size
of which amounts to
about one-third of
the entire capacity
of the balloon, and
it is air filled. The
inside portion of the
hag above the secp-
arating ballonet par-
tition, comprises the
other two-thirds of
the containing fac-
tors of the bag, and
is filled with the tift-

ing agent, namely,
liydrogen gas.
The balloon is

Photo © by Comm. on Public Information,
Aalsing an American Observation Balloon of the “Blimp’ Class.

The “Blimps" have air filled rudders which
resemble a large "earth worm,” extending
clear around the center belt at the back of
the gas bag, and also down and under the
reiar section. Omne side or the other of this
air-rudder compartment is filled or emptied
as required, thus presenting more or less
head resistance 1o the wind and causing the
“hlimp” (o swing around (o the right or left
as desired. The observer’s basket is slung
well below the gas bag so as to ride easily,
and also to enable the pilot to cut loose
with his parachute, in case the balloon is
hit by an incendiary bullet or shell and set
on fire.

The appendages attached to the rear of
the balloon, arc technically known as the
air-rudders. Tho the principle involved in
the operation of this air-rudder is ex-
tremely simple it is nevertheless rather
difficult to describe in merc words. The
action of the ballonet can be better under-
stood by referring to the illustration where
the observation balloon is shown in section.
looking at it from the bow at the point
where the automatic valve cord runs trans-
versely across the balloon. The reader, 1
trust, can understand from this illustration
just how the valve works.

The automatic valves, H, are connected
by a cord, X, to a stop immediately oppo-
site to itself. Riding on this cord is an
aluminum thimble. C; the thimble is fas-
tened to a series of spider-legged cords, K,

not, as popular
opinion seems to im-
agine, entirely filled
with this gas. Due to the ex-

Essentla)l Parts, the Relative Positions and
The Compieteness and Detail with Which
Executed, Should Prove Seif-Explanatory.

matic valve cord, X, pulls it, and the in-
creased tension opens the valve, allowing
the gas to escape.

As the gas escapes, the internal pressure
tends to become less, and the pressure of
the air in the ballonet, which is equal to
that of the wind, entering it indirectly from
the air-rudder, forces the ballonet, A, up-
ward, and as the tension is removed from
the thimble, the valves, H, due to their self-
contained spring loading, automatically
close. The hand valve produces the same ac-
tion, and the gas can be made to escape by
the pilot pulling this rope at his discretion.

An explanation of the air-rudder will not
be amiss here, and it will serve to show how
the air in the ballonet is put under pressure
by its action. This rudder is situated on
the outside of the main bag, toward the
stern and underneath. It is a sausage-like
arrangement running towards the stern and
ending in two small pipes which are com-
municant with the fins. These fins approxi-
mate the shape of the rudder, and are
placed toward the stern of the bag and at
its “equator”. An aperture of about one
inch in diameter is located at the forward

(Continued on page 492)

pansion and contraction of gas
in direct ratio to atmospheric
conditions, soine means neces-
sarily had to be adopted in or-
der that the shape of the bal-
loon would remain the same at
all times. In other words, the
internal pressure had to be
maintained at a certain con-
stant. To accomplish this, the
air-filled ballonet was adopted.
The ballonet is located in the
interior of the balloon proper,
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riding downward on the auto-

Close-Up View of “'Basket’” Used On “Bllmps"’—They

Usuvaily Have a Capaclty of Two Men.

BACK NUMBERS!—Many readers desire to obtaln back numbers of this Journal. We have a limited quantity of these back Issues on
hand and can supply them at the following rates:—Back numbers of The Electrical Experimenter not over three months old, 15 cents
each; over three months old, 20 cents each, over one year old, 35 cents each.
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NOVEL X-RAYS

AN INTERVIEW WITH THE “ED”
By “Fips”, Oflice oy

FTER scveral sleepless nights, 1 finally
made up my mind to interview the
Chief, even 1ho it would cost me my
1ob. A certain matter disturbed me
and | simply had to get it off my

Actual X-Ray Photo of Mr.
Taken In 3 Seconds with a
Mr. Gernsback Was Lylng on a Photographic Piate,

. X.Rays Penetrating the Entire Skull.
Doper Right ha ?\Jo Sensatloals FeltIWhlls the
the Skull, Except a Siight Contraction of the

Raye Pne Ey Br 8. Fidler, N. Y. C.

Upper Right Hand Gold Tooth.

Two Eye Balis. Photo, Dr.

chest. So 1 cautiously pussyfooted in to his
anctum, climbed on a chair, and ambushed
him by way of an open transom. ;
The prospect did not look very promis-
ing. Qur Editor-in-Chief was very, very
busy. \With his left hindmost foot he was
0.King “E. E” press proofs. by means of
a rubber stamp attached to his heel. He
glanced at the proofs thru an inverted peri-
scope. To his left ear was strapped a tele-
phone receiver over which the latest elec-
trical and scientific news came trickling in.
Of these hc made notes using his left hand
to writ¢ them down in MAlorse code on a
constantly moving paper tape. He was just
discussing the next “E. E.” cover with the
cover artist, and that poor mortal was per-
:piring freely trying to devise sotme brand
new color schemec that would—in the
Chief's language—“"knock ‘em dead!” The
Chief wanted an ultra-violet-sky, tinged
with a carhuncle-hcliotrope shade. The
war machine—which sure was to win the
war this trip—and which was to form the
hair-raising subject of the cover—was to be
a deep Hun-blooded red-vermillion, with
garlic colored reflexes, while the wheels
were to be of a decp-f n helium-argon
shaded gray, with canary-colored aigrettes
on the hubs. Our soldiers were to be
camouflaged in chameleon (changeable) col-

M. Gernsback, This Picture Was
Powerfui 5 K. W. X.Ray Machine.

around ihe machine were to be attired in
“Frankfurter’-colored lingerie, while the
Hun officers were to appear in Sauerkraut-
colored pajamas, with X-Ray green com-
plexions—indicating death by concentrated
Sauerkraut-gas

“War -ure is hell”, muttered the poor
artist as he walked unsteadily from the
sanctum as if in a trance.
trying to memorize all
those colors.

Trembling 1 entered the
sanctum, altho 1| knew
from experience that the
Chief, having delivered
himself of his monthly
“atrocity”, would be in a
fair humor. Indeed he
was. With his right hand
he kept throwing rejected
manuscripts into the
waste-basket, while with
his disengaged right foot
he shioved hundreds of re-
jected “Phoney Patents”
into a trap door in the
floorr. Down they went
right into the automatic
paper baling machine lo-
cated in the ceilar. The
Chief, for once smiled.
Why shouldn’t he. Busi-
ness was good—in re-
jected M.S.S. For if there
was no money in the
magazine bu.ness, due to
preposierous paper prices
—he aiways sold $50.00

FACE
Note the

worth of
haled manu
script paper a
day! And that
didn't cost
him one cent
Besides most
contributors
use good pa-
per, too, which
commands a
higher price’

After dis.
creetly cough-
ing a couple
hundred times
to attract his
attention, i
finally caught
the Chiecf’s
cye.

‘Well, what
s it?" thun-
dered he,
working right
ahead with his
four extremi-
ties.

‘Anointed
Chief,” [ said
“there have

recently from your worshipping readcrs,
who are begging you on their knees to puh-
lish your august countenance.”

“Withering inseck,” yelled the Chief,
“fool, knave, wouldst thou deprive me of
mine daily bread? Yon letters mean 50
simoleons in baled paper to mine income a
day, at present market prices.”

“1 thought of all that, Chief. But sup-
pose I know of a way to publish your pic-
ture, and still get the letters!”

Instantly the Chief was all attention and
I explained my plan to him minutely.

Next morming ! walked into his sanctum
with the proof of the adjoining X-Ray
photo of his head, and after he had snorted
his approval of it, 1 began:

“Ilustrious Mumbo-jumbo! Your elce-
mosynary servant would fain address sev-
eral questions to his august master !

“Why August?” exploded he, “this is
September, is it not? But proceed and be
short!"

“Chief,” I began, “1t is of paramount im-
portance to your readers, just where all
those classical ideas of yours originate? Do
they find their birth in these white, blank
spaces, of which there are so many scat-
tered thruout your reverend dome ?’

The Chief grew pensive: “No not all of
them,” he said, “only strictly ethereal ones.”

“What accounts for the extraordinary
emptiness of the upper, back section of
your skull, Chief?" I continued.

“Very simply explained. At the time the
expousure was taken, 1 thought of you.
Naturally my mind was blank!”

(Continned on page 483)

howing Inciplent Tubercuiosis. In This Plcture

Remarkahble X-Ray Photo §
Right s Left and Vice Versa,

The Alr In the Lungs Photographs White,

Note That Right Lung Is Deeply Atfected with Pieuresy, One Half of it

been milliuns
of requests

ored uniforms, with lilac scented clodhop-

Showi Black,
pers! The dcad Hun: piled sky high owing Blac

The Arrows Point to Sectlons of Lungs Dlseased with
inciplent Tubercuioals, C.

Photo Courtesy Dr. B. Fldler, N. V.
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Electricity Aids Hun “Movie” Spies

GAIN we have the unfailing “Movie*
to supply the thrill which all must
experience to get away from the
humdrum of every day life. This
time our reportorial eye was glued

to see the “writing on the wall,” as it were,
and with a littte sleuthing on our part we

Below—Flg. 1.

Gripping Scene
From "“The Eagle's
Eye,” When Dr.
Wolf, a German
Born Chemist Re-
siding in New York
Clty, Determines to
Spread Broadcast
the Dread Epidemic
—Poliomyelitls,

At Rlght—Fig. 2,
Using the 'Dicto-
graph’ to Get the
Evidence on a Gang
of Spys and Piot-
ters. Thru the petty
Jealousy of two
Women the ‘‘Secret
Service' Detective
Learns All.

came back with some more scenes from
that truly dramatic photo-play masterpiece
—"The Eagle’s Eye”"—which 1s doing much
tu show our stay-at-homes what the
vigilance of the eternal Secret Service has
protected us against.

First is the plot to spread the dread epi-
demic of infantile paralysis thruout the
land. Dr, Wolf is a chemist, German born
and trained, who has a small laboratory in
a tenement section of New York. (See
Fig. 1.) In a medical journal he learns
that it is possible to isolate the poliomyelitis
germ, the cause of infantile paralysis. A
scheme for causing an epidemic occurs to
him. He goes to Heinric von Lertz and
explains that the number of deaths which
will result will so weaken the morale of
Americans, that the possibility of the United
States joining in the war against Imperial
Germany would be removed forever. Von

By GEORGE HOLMES

Lertz gives him money to carry out the
plot.

Dr. Wolf prepares germ cultures and
from it a paste impregnated with the living
germs. Thru this paste he permits com-
mnon house flies to walk, thus traunsferring
the germs to them. Then the flies are re-

leased to scatter the germs to the food of
the city.

He next begins drinking, in an excess of
enthusiasm over the success of his plot. He
falls, in a drunken condition on the table
of his laboratory, cutting his hand on a
broken culture tube. He is infected with
the dread disease he has caused in so many
helpless children, and dies in agony.

Petty jealousies on the part of women
bave caused some of the greatest catastro-
phies of history. Yet this trait on the part
of the eternal feminine has often been
turned to good advantage, and in one in-
stance it was the direct cause of the Secret
Service gaining the first information of one
of the most gigantic plots planned by the
Imperial German Government's spies and
plotters in America. In this case resort
was made to the use of a dictograph to
listen in on the conversation of the plotters.

wwWw americanradiohistorvy com

This instrument gained the first infor-
mation which the Secret Service received in
regard to the plan of the Imperial German
Government’s spies and plotters in America
to destroy the Du Pont de Nemours muni-
tions(flant at Hopewell, Va. A woman sus-
pected of being in sympathy and in the con-

Below—Flg. 3. The
Final Eplsode From

*The Eagle's Eye”
—Where the Ger-
man Sples Try
Thelr Best to
Wreck a Big Amer-
lcan Rallroad. But
Trust to Harrison
Grant and Dashing
Dixie tMason of the
HSecret Service’” to
watch the Tele-
graph Llnes and
Catch the Dastard-
ly Plotters Just in
the Nick of Time.
This Movie Thritler
Abounds In Electri-
cal and Sclentific
Features.

“t\- ™ O x‘-.‘\‘

(DL

fidence of Ambassador von Bernstorff.
Captains Boy-ed and von Papen, and Dr.
Heinrich Albert, the four leaders oi the
Kaiser's spy arnny in America was shadowed
to a hotel. The operative who had followed
them had no trouble in obtaining the room
next to the one assigned to the suspect.
The microphone was then attached to the
door between the two rooms and the opera-
tive affixt the head-‘phones. (See Fig. 2.)

Information was not long in coming. The
suspect had a caller, also a woman. A quar-
rel ensued in which the suspect accused the
other woman of attempting to usurp her
place in the confidence of the Imperial Ger-
man spy leaders in America. The quarrel
exposed the fact that the accusation was
based upou some plot suggested by the caller
in lrl'egard to the munitions plaat at Hope-
well,

(Contined on page 504)
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Electritied Barriers Stop Fish in Streams

N many occasions, particularly
wlere large irrigating ditches are
in use, and also in many large

fisheries where fish are hatched and
often are guided thru different

water channels irom one lake to another,

ELECTRICAL EXPERIMENTER

composed of heavy iron or other metallic
wire, which may extend nearly to the bed
of the stream or ditch. The different
strength currents are applied, as the il-
lustration clearly shows, to the successive
barriers, so that the weakest current of
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The O)d Way to Stop Fish from Golng Up a Stream Was by Means of Nets, but the Newer

Electrified Barrier Method lllustrated Is Much Superior.

By Means of a Water-Power Elec.

tric Generator, the Stream Is Made to Furnlsh its Own Electrifylng Current.

etc., it is often very difficult to keep the fish
from passing up undesired streams. It is
not always feasible to prevent fish from
following along such water channels by
placing nets in the stream, for, in many
cases, when a sufficiently small mesh net
is available and placed in the stream, it will
impede the flow of water too greatly. On
the other hand, if a large mesh net is used.
the small fish and young ones will readily
pass thru the net. Not so, however, with
the electrified fish-stop here illustrated. and
which was recently patented by an Okla-
homa genius. Henry T. Burkey, who often
had the vexing experience of standing on
the bank of one of his irrigation ditches,
and seeing countless schools of fish of all
sizes swarming along thru the ditch, even
tho a number of nets had been properly
placed to prevent their passing into that
particular ditch.

To circumnavigate the shortcomings of
the net method of preventing fish migration
along undesired water channels such as this,
Mr. Burkey thought of providing a gradu-
ated electric fish shocker, such as the one
shown in the accompanying illustration.

The electric power for charging such a
fish-stop can, moreover, be derived from the
the stream itself, by means of a small
water tucbine-dynamo placed into the
stream. Electric power from the dynamo is
carried to a small ont-building housing a
transformer which provides a series of grad-
nated voitages. In other words, the trans-
former takes the current from the dynamo
at a potential of, say, 110 volts, and converts
it into currents of several gradually increas-
ing voltages with potentials of 25, 75, 125
and 200 volts, for example,

The fish-stop bLacriers can be made from
lengths of iron pipe supported on suitable
insulating pedestals on the banks of the
stream. The iron pipe carries a barrier

twenty-five volts is placed at the mouth or
entrance of the ditch, and the current along
the channel gradually increased in voltage
to the rear of the outlet end, where a cur-
rent of two hundred volts potential is met
with—-sufficient to turn back the largest fish.

In this way Mr. Burkey proposes to elec-
trify any particular section of a stream or
irrigation canal, with a gradually increasing
intensity of electric current, whereby fish
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uf all sizes at such places will be turned
back without fear of killing the smaller
fish, by subjecting them to a sudden charge
of excessively heavy current, which might
easily be the case if but one electrode
charged at a fairly high potential were em-
ploved. As will be seen, one side of each
uf the transformer secondary coils is con-
nected to a common conductor which is
grounded, ie., connected to earth. Thus,
the current will pass thru the earth, thence
thru the water to the respective metal wire
barriers hanging in the stream. The metal
barrier wires or rods do not need to be very
close together, and yet they will protect as
cificiently as a small mesh net.

According to a French electrician, the
temperature of the carbon filament in an
incandescent Jamp approached 2,000 degrees.

THESE SPECTACLES CARRY
THEIR OWN LIGHT.

By Frank C. Perkins

The accompanying illustration shows an
electric spectacle lamp and frame developed
by an Idaho inventor, Mr. Ladislaus Zach-
ara. This electric spectacle lamp and
frame provides means of bringing powerful
clectric lighting on a spectacle lamp and
frame around thc eye or eyes in the fore-
kead, in order to exclude shadow Irom the
side of the object where it is desired to see
it clearly and yet leave both hands of the
user free. It has an electric wiring system
inside of the spectacle frame. For instance,
a hollow socket and a passage thru the
center of the lamps may be provided and a
dark sleeve inside the passage of the lamp
will enable the user to see the object clearer.

There is provided a cylindrical passage
in the lainp which curves out on the point
of the lamp and this curving can be shaped
to any desired design. It is intended to
give the eyes protection from overstrain-
ing by virtue of limiting the view thru open-
ings in which dark tubings are mounted,
thus protecting the eyes from too power-
ful light rays, the wide protecting frame
catching the rays and throwing them back
from tﬁc direction of the face. The bulb
candhe equipt with small reflectors if de-
sired.

s

The Mystic Trlo—wWho are They? Ah! the Secret I8 out, (hey are Wearing the verﬁ Latest In
e

‘"Spectacles.”

Each Pair of Glasses Carrles Its Own Electric Llght Between t

Lenses,

Current Belng Supplled from a Smali Pocket Battery.
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How Can We Tell “Real” Death?

science dealing with real and ap par-
ent death shows that medical men
practically agree that in view of
the facts available on the matter, and also
in view of their various experiences, that it
is possible for a person to apparently die,
and yet be in such a perfect trance or state
of syncope that they can defy practically
every ordinary test

ONSIDERABLE research in the
C realm of that branch of medical

By H. WINFIELD SECOR

We have not the space here to discuss the
most interesting phases of this entrancing
branch of ultra-science, which has been but
little investigated in a qualitative and quan-
titative way.

The writer has consulted a number of
prominent New York physicians on this
phase of medical science among others
Dr. E. M. Overton, who attended the well-
known actress Miss Anna Held, who re-

were pronounced dead to all intents and
purposes, after all tests, including those of
respiration and heart action had been thor-
oly carried out. A very interesting and
little known experiment was carried out in
these two cases, that of injecting adrenalin
into the heart proper with a long-needle
syringe, a quantity of about one-half cubic
centimeter being sufficient. These patients
were brought back to life in this way (these
experiments having

which the physician
might apply, to deter-
mine if life had en-
tirely left the body.
Briefly, the facts in a
number of such cases
show that the respira-
tion or breathing func-
tion may drop to such
a low point that it is
imperceptible and will
not show on any or-
dinary indicating ap-

IE"HEART BEAT *TEST FOR DEATH.
PEROR TO STE THOSCOPE..

OPENING RADIAL ARTERY AT WRIST
Ny Blood Indicatet Dedths.

been conducted at a
well - known New
York hospital) after
all bodily processes
and organic func-
tions had ceased, in
a period of sus-
4 pended animation
lasting about five
minutes. One of
these patients, a wo-
man, was Success-
— fully resuscitated in
this way and died

paratus, as for in-

stance the well known

mirror test. Also the
person may be iIn
a state of syncope

with the heart func-
tioning at such a low
state of activity that
it is impossible by any
ordinary means em-
ployed by the physi-
cian, to determine
whether the person is
actually dead for all
time or only in a tem-
porary trance. These
facts are of vital im-
portance to all of us
and of supreme inter-
est to be sure, for we
have all heard or read
of persons being bur-
ied alive or while in a
trance state.

Many people proba-
bly havescoffedatsuch
statements or stories,
but there are a suf-
ficient naumber of cases
on record to prove

THE LIGHT TEST..
ON THE-EYEBALL,
NoMovergent, A
fndicates no™

Life.

| FALL'OF BODY TEMPERATURE . BELOW
|| 95°FAHR.INVARIABLYINDICATES OEATH.

eventually by con-
tracting pneumonia.
As Dr. Overton ex-
plained, ““We cannot
boost the heart or
cause it to work be-
yond its limit, once
the critical period in
its life has been
reached.” Butin this
case the patient was
an alcoholic and had
been under severe
exposure to the cold

Ve &

ape

| Chiaige ins Color
caee T ity
Ef’eS‘éﬂ!

when received at the
hospital. The second
case was that of a
man, and at last ac-
counts he was still
alive. The writer
knows of a case
where a woman thir-
ty years of age past
into a state of sus-
pended animation,
due undoubtedly toa
severe sickness thru
which she had past
and who resuscitated

that we do not as yet
know all concerning
human life, and as to
what the real germ of
life is. For instance,
if one will go down to
the New York Acad-
emy of Medicine, and
there consult the rec-
ords of a number of
eminent British physi-
cians and scientists
who visited India some
years ago, they will

herself after a syn-
cope of twenty-four
hours; this lady is
alive and well today
at the age of sixty-
five years. The pa-
tient in this case had
been pronounced
dead by the attend-
ing physician, and
came back to a reg-
ular state of life and
activity when in her
co

THE
ELECTRO-
CARDIOGRAM

Thus when all is

find the official rec-
ords, many of which
are sworn to, cover-
ing the wonderful per-
formances of the so-
called Hindu fakirs. These exponents of ad-
vanced science can place themselves in a state
of suspended animation, or syncope, for long
periods; even as long as a month, During
the time he is in this syncope, the subject
appears to all intents and purposcs to be
actually dead, and can even be buried in
the earth in a sealed coffin. After the pre-
scribed time is up, the subject is revived by
his friends and he is as much alive as ever.

or ‘“Syncope’” Are 1llustrated Above.

The Principal Known Methods of Determining the State of *‘Real’” Death from a Trance
Is One of the Most Baffling Problems In

This
Science.

cently died of pneumonia with complica-
tions. It was reported in the daily press
that she manifested a remarkable state of
suspended animation for two hours, but this
is not true. The patient, however, did pre-
sent a remarkable case, and a short syncope
did occur. Dr. Overton recalled two cases
in his experience where a syncope, or state
of “suspended animation,” occurred for a
period of about five minutes. The patients

wwWw americanradiohistorvy com

said and done, we
are vitally interested
beyond the perad-
venture of a doubt
in knowing what medical science has found
out today in order to determine surely and
accurately when life has past from the
body, and below are given the principal tests
whichh are used, as well as a number of
newly suggested tests for this all important
determination. Before going further it is
well to remember that all undertakers today
embalm the body, and the embalming fluid,
(Continued on page 498)
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Searchlights With Aircraft Sound Detectors

The accompanying photograph shows one
of the large Austrian searchlights used on
the Italian front in the recent offensive by
that country. As will be noted this search-

revealing the enemy aircraft 1s used most
efficaciously at night of course. It is quite
surprising to learn that a simple megaphone
of even small size, such as that here shown,

will indicate the ap-

proach of an aeraplane,
owing to the great vol-
ume of sound given off
by the gasoline motor
propelling the plane,
The French Aérial Ob-
servation Corps have
made very extensive
use of these megaphone
aircraft detectors. They
have been much ein-
ployed in the larger
cities of France, in-
cluding Paris, for de-
tecting the approach of
hostile aérial squadrons
or even a single enemy
plane, even when they
are several miles

away.
The object of
using the mega-

phone horns is that
they will respond
with the maximum
sound when they
are pointed to
within even a few
degrees of the
source from which
the sound is eman-
ating, which is in

© Tnderwood & Underwood

An Austrian Searchiight on the Italian Front Equipt With Sound
Austrian Scoldlers Are Listening for the Approach of

Detectors.
Itallan Alrcraft.

light is equipt with special sound detectors
comprising a series of large megaphones
mounted in circular fashion ahout the
searchlight frame, so when the operators
quickly move the searchlight and adjust the
mechanism, an approaching aeroplane, or
fleet of enemy acroplanes, will produce the
maximum sound in the acoustic receivers
attached to the megaphones. Thus the
searchlight beam will automatically and
simultancously be focust in the same direc-
tion to that in which the megaphones are
pointing.

This unique arrangement for locating and

this case, of
course, the enemy
aeroplane motor.
The photograph,
as aforementioned.
shows Austrian observers listening for
the approach of Jtalian aircraft. With
such devices available it is possible

for the military intelligence de-
partment to ascertain the approach d)
of enemy bombing planes when

they are at a considearble distance, and
when thus armed with this advance in-
formation, it is a simple matter to bring
up the anti-aircraft artillery, many of the

guns of which are mounted on high-pow- A

cred automobiles, and provide a'very warm
reception for the enemy intruder when they
arrive on the proposed scene of action.

HEAT AND LIGHT TREATMENT
LAMP.

The iilustration shows a new and im-
proved thermo light. which has been de-
signed along scientific lines for the proper
infusion of electric light and heat.

This unique reflcctor so directs the heat
rays of the special lamp that they produce
the best results with minimum current

Heat and Light Treatment WIil Often Work Wonders
This Thermo Light Connects

Where Medicine Falls.
With Any Current Outlet.

consumption and without
the rapid deterioration of
the filament.

The heat rays are effec-
tive over an area of approx-
imately 50 square inches and
not focust in a small burn-
ing spot.

The outside shell and in-

side reflector are
constructed of

aluminum, mak-

ing the device

very light in The Latest In
weight, which

permits pro-

longed treatment without
fatigue

It comes complete with lamp,
to operate on any direct or alter-
nating circuit not exceeding 125
volts, 8 feet cable and attach-
ment plug.

A group of European electri-
cians decided, after experiment-
ing, that better results were
obtained by placing the car-
bons in arc lamps horizontally
and one slightly above the other.

wwWw americanradiohistorvy com
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MOVING ELECTRIC ROLLERS
MASSAGE WHOLE BODY AT
ONCE. .-

Possibly you are one of those individuals
who have become somewhat avoirdupois,
perhaps, several dozen pounds too much;
in that case you may have had recourse to
a masseur specialist, as many people have.
Again, it is also quite possible that you did
not attain the reduction in obesity that you
had expected. Body massage, like many
other things, is efficient only when kept up
regularly and very thoroly.

The machine here illustrated aims toward
the end of perfect thoroness in body mas-
sage, and the reader will see at once that
the inventor of this recently patented con-
traption, no matter how uncomfortable it
may appear first-hand, has evolved a very
ingenious, and apparently very efficient mas-
sage machine, which, when adjusted to the
patient’s form, will proceed to massage the
chest and leg muscles in a much more thoro
manner than is the case when this treat-
ment is performed by hand.

A small electric motor is employed with

Body Massage Machlnes .Is Here lllustrated.

R

The Motor-Driven Rollers Fit the Exact Contour of the Body

and Are AdJustable.

suitable gearing, so as to camse the two
sets of wooden or other rollers to travel
on endless chains. By means of the two
handles shown on the right and left hand
sides of the machine, the two uprights car-
rying the moving roller belts, can be moved
toward or away from the “patient's” body,
until they are adjusted accurately for each
particular case. Also the upper rollers car-
rying the drums over which the roller belts
travel, are adjustable and can be moved up
and down vertically, so as to permit the
helts of the top rollers to conform accurate-
Iy to the shape of the body.
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New Westinghouse Research lLaboratory

HE research work of the great West-
inghouse electrical concern has al-
ways been carried on under the di-
rection of the engineering depart-
ment. In 1906, the research division

was organized as one of the several divi-

example, it has charge of the preparation of
all specifications for the purchase of the ma-
terials used by the company, together with
the experimental and development work
leading up to the writing of these specifica-
tions, says Mr. C. E. Skinner, the chief en-

manufacture of its product. It has charge
of the routine chemical and physical test-
ing for all departments, including the in-
spection departments. It has technical con-
trol of the various metallurgical processes,
such as those involved in the brass foundry,

Two Views of the New Westinghouse Research Laboratorles and the Chlef Engineer—Mr, C. E. Skinner.

Here Is Where Some of the Best

Brains and Technical Talent in the Country WIll Strive to Help Win the War for Uncle Sam.

sions of the engineering department, and it
now has under its control seven labora-
tories.

The work of the division includes activi-
ties which are not usually clast as re-
search work in other organizations. For

N c r
Fair Telephone
URRAH for the fourth unit of tele-
H phone operators, already taking its
place in France beside the other
three, and making things hum “over there!”
The cable “Arrived safely,” is brief, to be
sure, but what it really means to say is,
“Sixty more French-speaking American
girls have arrived in France to operate war

switchboards for Uncle Sam and our boys.”
They have volun-

gineer and Mr. R. W, E. Moore, in a recent
article describing these interesting labora-
tories. Mr. Skinner's photo is reproduced
herewith. First there is a process section,
which has technical control of all the va-
rious processes used by the company in the

Operators Join Uncle

Since every little town and every big
city in the United States produces a differ-
ent type of individual, these girls, when they
meet, cannot help being surprised at the
ways and characteristics of one another.

These operators hold a unique position
in the army, being pioneers in their line.
Many things in connection with their status
in the army are not well defined as yet,

copper mill, scrap-recovery plant, et Cetera.
The laboratories under the control of the
division are the chemical laboratory, the
physical testing laboratory, the process labo-
ratory, the electrical laboratory, the molded-
(Continued on page 503.)

Sam Overseas

but will evolve with time. Need for such a
unit was {felt, the call went out, and the
need was met. Minor details were left to
time to be worked out.

For instance, after an elapse of several
months, some changes have been made in
the uniforms.

A summer outfit, consisting of a blue alpaca
suit of the same cut as the heavy one, with

a straw sailor, and a

teered to do this as
their contribution
toward winning the
war. because they
feel that it is the
thing that they can
do best. .\s one of
them put it, if they
didn’t go they would
feel like slackers,
and would be slack-
ers just as much as
any man who
shirked his duty.
More are ready to
go, hut they are not
needed at present,
and are continuing
their training over
here.

With minds filled
with the end to be
attainer], these girls
and those who pre-
ceded them, to-
gether with those
who are to follow,

have traveled from
the four corners of
the United States.

Hats Off to These American Telephone Operators Now Safely Landed In France and Helping
General Pershing to Keep HIs Lines of Communlicatlon Working. he d

wwWw americanradiohistorvy com

little aviation cap
has been enthusias-
tically welcomed by
the girls, who have
felt the disadvan-
tages of possess-
ing one suit only,
and that a very
warm one for a hot
day. Dark blue silk
shirtwaists to sup-
plement the white
ones filled a much-
felt need. and sim-
plified the laundry
question consider-
ably, while rubber
cloaks, arctics, and
other accessories
also helped to make
up a complete, com-
fortable, and good:
looking wardrobe

1'noto conrtesy
Telephone Revieu

An electrically con-
trolled machine for
«orting coffee beans

N PR |
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A Gyro Electric “Movie”’ Gamera
for the Battlefield

HOTOGRAPHY fills a most impor-
tant niche in this business of Kanning
the Kaiser! There is hardly a branch
of the service that is lacking a camera-
_.. man, whose business it is to bring
back an indestructible, true and vn'xd_ rec-
ord of what is going on "Over There' in the

end of the camera and driven by a separate
electric motor. After the gyroscope has
attained its maximum speed of 5,000 r.p.m.
(it takes about five minutes to do this) it
becomes possible for the photographer to
move about, run, walk, ride and do nu-
merous other things, while he simply holds

the camera by the two

handles (one on each
side). The camera
will always maintain
its horizontal plane
and take distinct and
clear pictures, without
resert to a tripod or
similar steadying de-
vice which would

otherwise be neces-
sary and always in the
way.

The battery is
carried in a separate
cabinet and consists
of a set of twelve
storage cells, the cas-
ings of which are

The Latest Gyroscoplc Electric “Movle'” Camera for Use In Photo-
The Gyroscope Holds the
Camera Steady at All Times.

graphing Battlefteld and Aerlal Views.

fight for democracy. And thus will our
children and their children’s children be
able to see the struggle that was made to
preserve the liberty of the good old U. S, A.

The strides made in the art of recent
years reflect what an advance has been
made over the now seemingly antique meth-
ods of photography used in the Civil War.

In the days of '6]1 no great interest was
evinced in the hazardous task of taking
pictures under battle-front conditions and
on the march. The very few men inter-
ested enough to undertake the task were
mostly “free lances,” doing things on their
own hook. Considering everything we are
to-day indeed fortunate in still having quite
3 number of these photographs, whose
value shall increase in the years to come of
that memorable struggle between the North
and South.

All this is now changed. On every bat-
tle-front you will find the photographer.
Whether on land, up in the air or on the
sea, you will find him turning his crank or
clicking his Graflex.

To overcome some of the difficulties ex-
perienced with the standard movie camera
one large camera concetn has devised a
new type of machine adapted for use under
the most adverse conditions.

It is constructed on much the same lines
as the uswal motion-picture camera, but
mere substantially, so that it will outlast the
wear and tear of service on the battle-field.
The film magazines, shutter, take-up ar-
rangement, lenses, etc., are located on one
side of the camera and identical with the
asual machine.

On the opposite side may be seen the elec-
trical drive for the film. See cut above. The
motor is self-contained and fitted with ball-
bearings to reduce the friction and make
the driving almost noiseless. The motor is
geared up so that at its maximum speed
the machine takes about 24 pictures per
second ; the speed of the motor as well as
the starting is controlled by a small lever
on the side of the case which, when prest,
causes resistance to be cut out of the cir-
cuit and the motor gains speed. Two dials
are set in the top of the camera to show the
speed of the film.

The all important feature is the small
stabilizing gyroscope placed on the front

made of light cellu-
loid and fixt into one
solid unit. It deliversa
maximum of twenty-
four volts and about ten amperes.

The cells are so arranged that the acid
cannot spill should the battery be over-
turned or upset.

i Extremely Compact Elec-
tric **Movie’ Projector for
War Camp Work, Y. M.

C. A. '""Huts,” et cetera.

Next after taking our pictures and devel-
oping and printing them comes the need of
seeing what we have taken. The regulation

(Continued on page 504.)
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IMPROVED LOUD-SPEAKING
TELEPHONES.

The loud-speaking telephone has come
to stay—only a few years ago it was prac-
tically unknown outside the laboratory. It
finds many new applications daily and you
are apt to meet it most anywhere nowa-
days.

A new type of duplex voice-transmitter
is illnstrated here. It is a very sturdy in-
strument manufactured for severe usage,

On quite a few installations of this ap-
paratus as many as a thounsand calls are
made in twenty-four hours, day after day.
Generally it is the telepnone operator who
uses this equipment. A telephone operator
is always in a harry and a transmitter de-
signed for the operator to take up and lay
down every time she uses it, does not stand
up as well as a transmitter mounted on an
extension telephone arm, one type of which
is here shown. This improved type of
transmitter is made without any movable
joints and in as few pieces as possible.

The reproducer horns are located in the
walls in flush type containing cabinets when
possible, as this makes an unobtrusive in-
stallation. Since the reproducer horns are
up out of the way where they are not sub-
jected to wear, and because they have no
moving parts to wear out, their life is prac-
tically unlimited.

The reproducer itself is mounted in a
dust-proot case, and is fully protected
against rusting.

Ordinarily there is but one switch used
on these loud-talking systems and that is
used for turning the current on and off.
Standard switches are used.

The latest type of reproducer has as
nearly permanent adjustment as possible.
The reproducers are ‘“‘seasoned” before
shipment, so as to take care of any set-
tling of parts.

The duplex voice-transmitter is designed
for use on installations of from ten to
twenty loud-speaking reproducer horns. It
is approximately twice as powerful as the
single-voice transmitter, because each trans-
mitter cnergizes it’s own individual circuit
of reproducer horns. Approximately half
of the reproducer horns being energized by
each transmitter, there is no electrical con-
nection between these tiansmitters, except
that they are energized by the same current
supply.

The concealed type horn and cabinet
shown has been designed particularly for
use in hospitals. The horn is white enameled
and the cabinet is given a final coat of paint
after being mounted in place, of the same
color used on the walls. The hinged door
gives ready access to the interior when it
is desired to clean or dust inside.

T P ;—E

?
Rews= 'J
MENNEE
S=Feg
Ea., _;.“‘

Loud-speaking 'Phone

Wall Type.

Cabinet of the Flush
Sound Emerges Thru Grlil at Base.

Duplex WVoice Transmitter
for Loud-speaker at Left.
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Electric Trucks Aid War Work

LONG with the great increase in
Awoman labor in “the army behind the

army,” has come the use of a number
of devices which make possible a much
wider application of this labor than was
originally thought of. Today women are
making practically all of the great quantity
of munitions that is be-
ing used by the British
army.

One of the pictures
herewith shows women
workers loading shells
on one of the trains of
miniature railway cars,
used for moving these
shells about in one of the
great British munition
plants. Electricity is
used wherever possible
to expedite handling and
delivery. Overhead
cranes lift and carry the
heavy shells and place
them at their designated
places in the shell ware-
houses. Women opera-
tors work the owverhead
cranes, direct the loading
of the shells on the cars,
as shown by the picture,
and also drive the little
storage battery tractor
which transports these
cars from building to
building. It will be seen
from the photograph that
thegisl in the foreground.
driving the storage bat-
tery tractor, i1s quite
youthful for the respon-
sibility of this job. How-
ever, these tractors have
been so simplified and
safeguarded that their operation now can
be performed by practically any person,

It is interesting to note that whereas the
cars of the railroad trains run on tracks, the
tractor which pushes these cars about does
not do so. It can haul a string of cars in
and then run past this string of cars, along
the aisle, and do work elsewhere while this
first string is being loaded. One of the de-
sirable features of this storage battery
tractor is that there ts no overhead trolley
and that all danger by reason of electric
arcing, etc., is eliminated.

As our participation in the war assumes

Be Used Practically Anywhere.

greater and greater proportions we may ex-
pect to see large numbers of these little
tractors in use in our own munition plants.

The other photo shows how the electric
storage-battery equipt truck is “deing its
bit” in our own country. During the pres-
ent freight congestion and shortage of loco-

Minlature Electric Rallway Used for Moving Shells In a British Munition Plant.
Women Are Loadlng the Cars on the Second Track, While the String of Cars on
the Flrst Track Is About Ready to 8e Moved Dut.

Moving the Cars Does Not Need to Run on the Ralls,

motives these trucks have often proved use-
ful in switching freight cars on sidings and
in factory yards. The photo shows an elec-
tric truck hauling three hefty tank cars
“somewhere in New Jersey.”

The electric vehicle has a much wider
range of service than most people appre-
ciate. From the light 750-Ib. delivery wagon
to the 15,000-1b. truck, there is a choice for
every industry.

The simplicity of the electric, whether
small delivery or giant truck; its ease of
operation and control, and freedom from
mechanical troubles; together with the me-

112 o1 servgn sbwog pwronns

Notice that the Tractor for
It Is a Mobile Unlt, Able to
Electricity for This Tractor Is Furnished by
Edlson Storage Batterles In the Two Compartments.

chanical and electrical perfection of the
storage battery, insure that money-making
result—most days in service per year.

PLAN TO COMBINE ELECTRIC
PLAN

Combination of elec-
tric generating systems
and eliminating of hun-
dreds of isolated and un-
economical plants is
under consideration by
the Fuel Administration
as a means of saving
fuel supplies. Represen-
tatives of the Fuel Ad-
ministration left New
York recently to attend
hearings before the Pub-
lic Service Commission
at Washington, D. C, at
which the subject will be
taken up as affecting
New York City.

Millions of tons of coal
would be saved, officials
say, by centralization.
The plan, too, if exe-
cuted, they say, would go
far toward relieving
terminal congestion and
lightening the loads car-
ried by rail and barge
lines.

The coal administra-
tion is conducting a gen-
eral investigation to de-
termine how centraliza-
tion best could be accom-
plished without working
undue hardships on the
owners of plants which
might be closed.

“It already has been demonstrated,” said
a recent Fuel Administration order, “that in
many localities centralization may be ef-
fected withiout hardship and with a consid-
erable saving. England and France long
ago have taken steps in this general direc-
tion. In fact, a commission appointed in
England to investigate the subject has de-
scribed centralization as an economic neces-
sity. It is estimated in this report that an
economic saving of $600,000,000 would be
effected and the fuel requirements of the
industries now supplied with electrical
power cut in half.”

A e

i

Three Tank Cars Wlthout a Whimper.

An Electric Truck “Dolng {ts Bit'"' Somewhere in New Jersey. This Truck, Equipt with Edison Storage Batteries, 1z Haullng
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Popular Astronomy

THE SPIRAL NEBULAE AND THE ISLAND UNIVERSE THEORY—FIFTH PAPER

HE mystery ot the spiral nebulae is
still unsolved. These peculiar struc-
tures exist in the heavens by hun-
dreds of thousands. They range in
size from The Great Andromeda

Nebula, which covers a space about one and

No. 3.—The Spiral Nebuia In Centaurus (N. G. C. 5236} Photographed
WIth the 40.tnch Retector of the Lowell Observatory By C. 0. Lamp-
land. View of a Spiral Nebula Lylng Across the Line of Slght.

one-half degrees in length by half a degree
in width and is faintly visible without the
aid of a telescope, down to the tiny flecks
of light that are invisible to the human eye
directly but appear on the photographic
plates attached 1o our most powerful tele-
scopes after an cxposure of several hours
duration

Counts have been made of the number of
spiral nebulae upon photographic plates
within selected areas evenly distributed
over the sky with a view to determining the
probable number of these objects within
the reach of great telescopes. 1t has been
estimated as a result of these counts that
there are at least seven hundred thousand
small spirals photographically in reach of
the largest refleciors, while the total num-
ber wnay easily exceed one million.

In -ome regions thesc spirals are crowded
together in the greatest profusion. In &
most wonderful region in the constellation
Coma Berenices threc hundred and four
faint spiral nebulae have heen counted upon
a single photographic plaie covering an area
of about three-fourths of a square degree
tho a region of equal size only a few de-
grees distant contains but two spirals.
Aside from a rked avoidance of the
plane of the Galaxy and a noticeable clus-

By ISABEL M. LEWIS
Of the U. S. Naval Observatory

tering near the north pole of this plane and
10 a somewhat less degree near its south
pole the distribution of the spirals is quite
general thruout the heavens.

The reason that spiral nebulae should
avoid the neighborhood of the Milky Way,
which is the region
favored by the
gaseous nebulae, the
planetary nebulae
and the vast ma-
jority of the stars
is not yet satisfac-
torily explained. The
fact is most sig-
nificant and must be
considered in all
theories dealing with
the origin and na-
ture of the spiral
nebulae. The very
fact that the spirals
avoid the Milky
Way shows that
they are in some
way affected by it.

A second most
marked characteris-
tic of the spiral
nebulae s their ex-
tremely high ve-
locity of motion
thru space, the
greatest for any

class of celestial ob-

jects. The radial ve-
locity, that is veloc-
ity in the line of
sight, has been
found for some of
the hrighter spirals
and it is now known
that a number of
spirals have a radial
velocity of several
hundred miles per
sccond. Since mo-
tion in the line of
sszght 1§ but one
component of the
actual motion of a
body and can be
shown 1o be equal to
one half of the ac-
tual space velocity
of the object it fol-
lows that some of
the spirals are
known to he moving
thru space with a
velocity of more
than one thousand
miles a second. The
velocity of the stars
averages about

wwWwW americanradiohistorvy com

No. 4.—The Whirlpool Nebula (N. G. C. 5194) In Canes Venaticl.

of the Most Beautiful of the Spiral Nebulae.

First Oetected By Lord Rosse In 1845. Photographed With the 40-Inch

Reflector of the Lowell Observatory By C. O. Lampland.  This Nebula

Also Lles At Rlaht-annles to the Line of Sloht and Therefore the
gpiral Formation le Very Noticeabls.

twenty miles per second. A few stars spok-
en of as “‘runaway stars” have a velocity of
one hundred or two hundred miles per sec-
ond, but these are quite exceptional and they
are sometimes referred to as visitors to our
galactic regions from regions beyond. In
tact celestial objects other than the spiral
nebulae that have unusually high velocities
of motion thru space such as the globuiar
star clusters and a few isolated types of
stars show the same avoidance of the plane
of the Milky Way that is shown by the
spiral nebulae. According to one explana-
tion this is due to the fact that a strong
gravitational field exists in this plane with
its hosts of star clouds, and its vast tracts
of nebulous matter, both luminous and non-
lumninous. Globular star clusters or spiral
nebulae entering this field would not be able
to remain intact but would be disrupted and
scattered.

The spiral nebulae do not possess the
“bright-line” spectrum characteristic of the
strictly gaseous irregular and planetary
nebulae that are found in the vicinity of the
Milky Way but have the continuous type of
spectrum such as comes from our own sun
and such as would emanate from star-like
bodies. The spiral nebulae are for this
reasont not considered to be strictly gaseous
ubjects but a conglomeration of stars and
nebulous matter. Dark streaks visible in a
number of spirals that lie edgewise to the
earth seem to show that these nebulae are
surrounded by some dark gaseous matter

One
Its Splral Structure Was
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that aborbs the light from the inner por-
tions.

Believers in the island universe theory
of the spiral nebulae consider that our
stellar system is also a spiral nebula and
that its form is essentially that depicted in
the accompanying photographs of charac-
teristic spiral nebulae. The spiral arms are
represented in our system by the star clouds
of the Milky Way. The well-known star
streaming teudencies of the stars represent
motions in and out along those spiral arms
toward and away from the nucleus of the
spiral. According to this theory dark
nebulous matter may exist in outlying por-
tions of the Milky Way similar to the
nebulous matter producing the dark streaks
in the accompanying photographs (Nos. 1
and 2). Such nebulous matter would hide
from our view spiral nebulae lying in the
neighborhood of the galactic plane and this
would explain why the spirals apparently
avoid the plane of the Milky Way. It has
long been known that the vast majority of
all the stars and the great irregular gaseous
nebulae constituting what is known as our
“stellar system,” crowd toward ome plane,
that of the Milky Way; for all we know to
the contrary all these stars and nebulae may
form one vast spiral structure. The distance
of the spiral nebulae is now known to be
very great. At a distance of several hun-
dred thousand light-years our whole system
of hundreds of millions of stars would fade
away into a small blurred speck in which no
individual stars except the giants of the
system would be distinguishable and we
would appear as the faint spiral nebulae ap-
pear to us. So reason those who believe
that the spiral nebulae are external uni-
verses separated from our Galaxy by dis-
tances so great that a ray of light travelling
with the velocity of 186,000 miles per sec-
ond would take not tens of thousands but
hundreds of thousands years to span the
abyss!

Until a year or so ago there appeared to
be no way of arriving at a reliable estimate
of the average distance of the spiral nebu-
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No. 1.—The Dark-lane Nebula (N. G. C. 45%4) In Virgo.

flector of the Lowell Observatory By C. O.

Photographed wWith the 40-Inch Re-

Lampland. A Spiral Nebula Viewed Edge-wlse.

This Nebula Is the First In Which Was Observed the High Velocity of Translation Thru

Space Now Known to Be Characteristic of Many Spiral Nebulae.
Motion In the Line of Sight Toward the Soiar System of About 685 Miles Per Second.

It Has a Velocity of
Alse

the First Nebula in Which the Effect of Rotation Was Detected and Measured.

lae. Up to July, 1917, thirty two Novae or
Temporary stars had been discovered. Of
this number thirty were in the Milky Way.
two were in spiral nebulae. No particular
attention had been paid to the two excep-
tions. In July. however, Ritchey, at Mt.
Wilson, found a faint star in a spiral

No. 2.—The Edge.view Spiral Nebula (N. G. G. 4565) In Coma Berenices.

with the 40-inch Reflector of the Lowell Observatory By C. O. Lampland. The Dark Streak

Thru the Center Is Due to the Presence of Dark Absorbino Gaseous Materlal on the
Perifery That Shuts Off th.e Light From the Central Portions of the Nebula.

Photographed
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nebula that had not appeared on earlier
photographic plates. Now one or possibly
two Novae might chance to be in line with
spirals but hardly three. The discovery
started astronomers examining past photo-
graphs of spiral nebulae for Novae with
the result that eight additional Novae were
found to be counected with spiral nebulae.
The facts were then that all known Novae
to date had appearcd either in the Milky
Way or in spiral nebulae. The appearance
of Novae in the Milky Way is usually ex-
plained as due to the encounter of a star
with nebulous matter. The Novae of the
Galaxy are suns suddenly raised to abnor-
mal brightuess thru the friction arising
from the encounter of star with nebula.
How then should the newly noted Novae in
spirals be explained since the spiral nebulae
conspicuously avoid the neighborhood of
the Milky Way? It was a point in favor
of the island universe theory, for if the
spirals are similar in structure to the Milky
Way aud are great aggregations of stars
and vast gaseous nebulae the appearance of
Novae in spirals is not so strange. This
theory was further borne out by the fact
that the Novae of the Milky Way average
eight magnitudes or nearly sixteen hundred
times brigliter than the Novae appearing in
spirals. Since the apparent brightness of
stars of equal maguitude varies as the
squares of their distauces the Novae in
spirals must be on the average forty times
more distant than the Novae of tlie Milky
Way, which are members of our own sys-
tem of stars. \We do not know the distance
of the Novae of the Milky Way, but if we
assume they are at an average distance of
five thousand light years the average dis-
tance of the spiral nebulae comes out two
hundred thousand light years.

There is another class of celestial objects,
the globular star clusters, that are now
known to be at distances ranging from
Iwenty thousand to more than two hundred
thousand light ycars from the earth. Each

{(Coutinncd ou page 507)
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POWERFUL LIGHT RELIEVES
PAIN.

It is rapidly becoming the practise, both

in private and professional circles, to apply

the rays of a powerful electric lamp to

— _ S .

| \wl
Showling Appllcation of Rays Thru Concen-
trating Tube Into the Mouth for Cold Sores,
Canker Sores, Gum Bolls, Toothache, Ton-

allitls. May be Applled to the Nose for Cat-
arrh and (nflammatory Conditlons.

various affected parts of the body. They
will conquer and banish pain and other
symptons of most diseases, thereby giving
Nature a better opportunity to overcome
the undch-ing condition and lessening the
amount of medicine required, it is said.

For instance, they will overcome the pain
of wrenched or sprained muscles or pres-
sure upon nerves, and help poor circulation,
numbness and stiffness of any part follow-
ing cold or injury. Nothing penetrates,
heals and soothes sore areas and so prompt-
ly re-establishes the vim and vigor of the
paticnt as the timely application of heat and
light therapy.

When applied early after a bruise, as of
the eye or face, they prevent swelling and
discoloration of the skin. The light here
shown is claimcd to decrease the pain of
a carbuncle, boil or abscess. In the early
stages it may prevent the formation of
pus; in the later stages it helps to ripen
the abscess. The illustration shows a
candle-power cornucopia shape lamp, which
consists of an aluminum hood, globe, han-
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Seml-Sectlonal View of Powerful Light Treat-
ment Lamp and Cone Reflector [llustrated In
Use Above.

ELECTRICAL EXPERIMENTER

dle, seven feet of cord, plug and adjusting
ball for raising and lowering lamp over
patient. There are also available colored,
adjustable, transparent composition violet,
ruby amber and green screens.

230,000,000 K.W. WATER POWER
PER YEAR AVAILABLE, SAYS
STEINMETZ.

Dr. Steinmetz, in a recent paper pre-
sented before the American Institute of
Electrical Engineers, warned his hearers,
that water power can never be expected
to do anything more than supplement the

OSSN NI LI LNCLDEA NSNS AT L

ANNOUNCEMENT

|  With this issue the price of the

ErectricaL ExpERIMENTER advances

to 20 cents a copy. We have delayed

{ this move as long as we dared, but

d economical conditions made the

change neccssary if the publication pS

was !Oa/.rurvac. W’cd ?re forced to
pay 1024 cents a pound for text paper
I now--an :'nfrcasg of 116% SINCE

1916. QOur cover &aper now costs 11
01 cents a pound—AN INCREASE OF g
91%. Printing,art work, engravings—
all have advanced 50% to 90% and |
=] the end is not yet. Take only one item |3
—the two carloads of paper that go
inta making a single edition of rﬁi;
magazine, they now cost us $2800.00
MORE than a year ago. The paper
alone in a single copy of the Experi-
MENTER cosls 5% cents! Advancing
the price of a publication nevcer bene-
fits & publisher. He loses a certain
percentage of circulation, and his sub-
scriptions fall off. New readers atj
the higher pricc are hard to find. We |3
therefore can but hope that our old |
rcadcrs will bear with us, and sup-
part their EXPERIMENTER until such
time when we return from o war, to |3
g pcace condition, and ils accampany-
ing recession of prices. In return for ¥
the higher price, we have alrcady
added a certain number of pages to
this issue, and will continue to do so
if we have the full support of aur
§ readers.

It is aur belief that we offer more
actuval Tnstruction and information
than any kindred publication, and |
having the canfidence of our rcaders
we trust that they will support us as
enthusiastically, now during times of |
stress, as they have during normal}
times,

Subscription from I up to 5 years at
the old rate of $1.50 (foreign $2.00)
will be accepted up to and October
st inclusive. After that date the
new rate of $2.00 a year, ($2.50 |
foreign) will be in effect.

THE PUBLISHERS
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use of coal. He estimated the possible hy-
draulic energy of all American water

courses as 230,000,000 kilowatts a year, a
encrgy now

little more than the total
produced in the United
States, thru the medium of
coal. “This means,” he said,
“that the thcory by which
we hope to use the water
power of the country when
coal begins to fail as an
endless supply of energy is
now a dream and must re-
main a dream. If all the
potential powers of the land
were now developed, and
eve raindrop used, it
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A PORTABLE NITROGEN
RADIATOR.

The latest offering to the public is the
portable electric nitrogen radiator shown in
the accompanying illustration. This radia-
tor is said to be the only auxiliary electric

In this Newest Electric Radiator, the Heat-
Element |s Surrounded by a Chamber Flliled
with Nitrogen Gas. It Is Absolutely Safe.

heating apparatus filled with nitrogen gas
which is built on scientific principles
adopted by heating engineers of standing—
1. e., the radiator.

It maintains an average temperature of
350 deg. Fahr. (176.7 deg. C.), it is said.
The radiator contains an electric heating
element surrounded by nitrogen gas, The
gas fills the entire inside of the radiator,
which is hermetically sealed. The gas
serves to carry the heat from the heat-
ing element to the radiating surfaces at a
temperature higher than that of a steam
radiator. One feature pointed out for this
device is that there is no way by which
clothing, drapery or anything else can catch
fire, d4s it has no exposed red-hot open
wires. The cost of operation of this radia-
tor is very low. The stock radiators are
made in four, six, eight and ten sections.

STAND BACK! HERE COME THE
ELECTRIC TANKS!

The very latest addition to toyland is
the miniature electric tank here shown. The
tank is a miniature mode] of the famous
British Tanks which are playing such an
important part in the Great World War at
the present time, and it works to perfec-
tion. There is no end to the fun boys can
have with this small war model and it will
climb over anything that is in its path. No
matter what is in front, it kecps right on
forcing its way zhead.

The tank is driven by a powerful battery
motor and can be supplied with current from
battery developing 8 volts, or thru an A. C,
step-down transformer on 12 volts.

would not supply our pres- The Eectric Tanks Threaten to invade Toyland (n New York

ent demand for energy.
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The Gyro Electric Destroyer

E reprint below a few paragraphs

relative to the Gyro Electric De-

stroyer, originally described by the

writer in the February 1918 tssue

of the Errertricar EXPERIMENTER.
Thiz artele was widely republished all over
ihe gountry, from the Mew York i¥orld
te the San Francisco Chronicle. We re-
publish parl of the article

for the heoefit of those
readers who did not see
the original.

The greac frophle with the

Tank is tk2 very slow speed. Mo
iractors have Been  cosstideted
za far thot can mave 2l more
han eight to teo milés an hour,
ami &5 suck they hecome Easy
prev ta the encaiy's gand which
really get the ramge of the slow-
MOVERE vieldele abnl b in to
shell them. While ke kritish
claimed oo Josess in the laes Cam-
lirai nileesive, the {ermans clatm
thai they shot tweniy Tamkz to
[ILEFES Presuming that this
amount  is exaggerated, there
prohalily is quite a good deal of
rrath 1o it

Aflentinn is called to the fact
ihat the movable belt tread of
the Tauk is quite a_sensitive af-
fadr: hit, even the hullet of _— —
a smzll caliber gun will almost
cefiainly cripple the Tank. The
hels &s the most vulnerable part
nf ihe tractor., and as soon as
it siops moving, the Tank stops . .
mawing as well, and as far as offensive work is
caticeroed, the machine is out of actiom. )

Thr [;.rescm gvro electric destroyed is a single
steel wheel, as clearly showp in our accompanyin
\llu=tration, it is about 45 feet bigh. The top o
the wheel is not flat, but is in the shape of am

are whish makes running a good deal casier. The
whee] itself looks like a huge ferris wheel, and is
ronstrncted of channel stee

0 thruout; in order ta
make it as light as possible, it has no continuous
tread or rim, bat ratber the steel pieces at the
sircumierence are spaced ahout one foot apart,
leaviiig & clear space for two reasons. First, the
welght is cut down, Second, much better purchase
i bl oo the ground, the machine not being apt to
slip, #5 wounld be the case if the top of the wheel
whe solid

Thae wheel has one large shaft passing thrn the
repier and extending at each side, as shown in the
crnssseciion in our illustration. This_shaft is
hollow and need mat weigh very much. Tt is con-
sirucied of steel. At the hubs and at the ends of
the shafi the latter is provided with armored pro-
jectinns, which will nto be damaged in case of
shell Bre, In the center of the wheel is suspended
ile engine cab which comprises a gasoline cmgine
oi same three hundred to five bundred horsepower,
the esgs being fed to a generator as shown.
Twa of the electric motors are used for propulsion
af hl.l.l.t wheel only; they are attached by means of
a chain

Irvortd
Fionting Cans

rive to the central shaft as shown.
Imasmuch as the wheel of the destroyer is not
sedid, bat made of channel steel, it will be readily
undersiood that ¢ven a large size shell will easily
pas= fhru the lattice work of the destroyer without
dalng much damage, and here is where this ma.
chife shows its superiority over the tank. Tt will
e almest impossible to damage this destroyer by
means of shell shot. Even a ‘“dead hit” from a
medinm caliber gun. will not canse much damage,
and evim a good sized shot hitting the gyroscope
wiil not hurt it very much, for the reason that (Ee
|agter Spins at enormous
speed and it will almost

Cross- SECTion

Side and Sectlonal Views of the G‘)_f‘ro Electric Destroyer.
t? elp to Build the First Model.

By H. GERNSBACK

wead of a Dritish tank, which comprises ahnost
one-quaster of the surface of the entire tank.
Imagipe this machine starting onm its offeasive
journey. It will first smash thru all the barbed
wire entanglements without an trouble whatso-
ever. It simply mows them down as so many
match sticks. thereby cutting open a path for the
infantry that follows. Suppose a mest of machine
guns is emcountered. heir guns become practically
useless, for if the destroyer runs over the ma-
chine guns or even threatens to do so, the enemy

SiDE View

1f So—~Why Not

must of necessity abandon the guns, and the de-
stroyer “'walks” over them, crushing them into the
gronnd. The same is the case with_the large smze
guns. You may be guite sure that if the gunners
see the machine coming, they will most certainly
abandon their gun, and in this case the destroyer
is powerful enougfn to run over the gun, thereby
putting it out of action.

This machine is not desi?ned, as might be sup-
posed, to kill off as many o the enemy as possible.
That is not at all its purpose. It 1s simply to put
out of action other machines, prefcrablg guns, not
men. Tts first purpase is to cut down harbed wire
entanglements— second, to run over artillery, there-
by putting it out of action. If we em loyed enough
destroyers, it can be readily conceive how the ene-
my must invariably retreat as soon as these ma-
chines begin to advance, for the enemy denuded
of all artillery must give up ground.

Many people, scientists and engineers,
think the idea feasible, and all the details
have been carefully worked out. A num-
ber of readers suggested that EXPERIMENTER
readers contribute to a fund for actually
building a model of the Gyro-Electric De-
stroyer. If enongh money is forthcoming,
an actual model will be built, which will be
turned over to the United States Govern-
ment in the name of ELEcTRICAL EXPERI-
MENTER readers, The writer wounld refer to
the September and October 1ssues of this
magazine for all fa-ther information on
this idea.

If you are convinced that a machine of
this kind will blast the Hun's artillery to

Do You Believe In

pieces, then send along your contribution,
using the accompanying blank, Yon might
read the letters from enthusiastic readers
who believe in the idea, reprinted herewith:

»EVERY LITTLE HELPS."”
"} sure would like to give more, as I think it
will work out all right,
“Hays, Kans.” Chas. Harknoess, Jr.

“CALL AGAINI"

"Enclosed find Money Order
for $1.50 to gE as part payment
sn the Gyro Electric Destroyer.
T am Sorry that 1 caumot at the
present time give more, but if
not enough is raised to build a
fair sized model please call again.
1 am very glad you gave me the
o{ponunit{ to do something of
this sort before 1 am drafted,
which I soon will be. When this
Destroyer is completed, I should
like to make a trip in it across
No Man's Land. So tell the Mili-
tary Authorities that 1 should
like to be a part in the crew
whben it is completed. May I
sugfest that yon submit the prans
to Henry Ford., I would not be
surprised if he could be induced
to build it; this wounld save 2 lot
of mOner which could go to
build a farger model, He has
the equipment and the experts
to build it, also the steel to do
it with. He would do it without
any profit on bis part and he
. will succeed in doing it. I am
one of his employees in bis Dearborn Tracter
plant. Last March yon answered my question in
your Patent Advice column regarding an il can
for stocks and dies. The patent has ieen allowed
to me by the U. S. Patent Office. Yours for a

large Destroyer,
Fred Van Dyke,
52, Gihson Ave., Detroit, Mich.”

“} HEART!LY BELIEVE IN THIS MONSTER”

1 heartily believe in this monster, and
1 bope that your experiment suncceeds and that
every reader of the “E, E.” contributes as much
as possible. 1 do not take the "E. E." and so
did not see the Destroyer in the February issue,
but am going to buy them from mow on until the
Destroyer is finished.
“Walter Holey,
“Norwich, N. Y.”

e —

“HE SAW THE 'POW-WOW'I"

“] saw the ‘pow-wow” in the 'E. E.” and agree
with you, While it never occurred to me, I am
contributing to the construction of that Gyro Elec-
tric Destroyer, now that it has been proposed. En-
closed you will ind $1.00. Since you have it up,
get your battle-scarred brain to work and make it
possible. Here's hoping that you will have the
best of luck and the 'Bugs’ all coaperate with you.

“Neil F. Beeson,

cerjainly deflect the
shot, weless, of course,
it is a dead hit at right
angles to the face o

Editor Electrical Experimenter:
1 enclose herewith $............

as my contribution towards building a model

9 8. 3rd St,
Marshalltown, Ia.”

the wheel. The external 1
rh::g _dri;rles are en- of your Gyvro Electric Destroyer. 0 he funds will X s § “A GENUINE
e G 123y R RA IOt You are to build as large a model as the funds will permit and the money 15

1di 5 8 4 ELIEVER.”
?122‘;,’“ a:h:;gs{bli: e to be used for the sole purpose of building this war machine. Yon agree to publish BELI

prevent the machine be-
ing put out of action,
and this can be readily
done. It will be noted
that this chain drive,
the most vital part of
the machine, presents
but little surface to an
con-coming _shell. In
contrast ~ thereto  you
will notice the broad

an exact amount of all funds spent and all contributions are
thru the columns of the Electrical Experimenter. ) )

Youn pledge yourself to construct the machine as quickly as possible and you
will turn it over to the U. S. Government immediately upon its completion.

to be acknowledged

"Plcase see my letter
of August 19, in which
I enclosed $1.00 as my
share of building a
model of our Gyro Elec:
tric Destroyer. In that
letter 1 mentioned the

(Continued on page 488)

and very large moving

AMONG the hundreds of new devices and appliances publisht monthly in the Electrical Experimenter, there are several, as a

rule, which interest you.

nisht to you, free of charge, by addressing our Technical Information Bureau.

wwWw americanradiohistorvy com

Full information on these subjects, as well as the name of the manufacturer, will be gladly fur-
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The Phenomena of Electrical Conduction in Gases

N jon is a pretty small particle of
matter to be made visible. It may
consist of several electrically
charged molecules grouped together,
a thousand limes too small to be

visible in the strongest microscope, or il

A

Chamber

Fprm of Connected
V\?ilh a Vacuum Pump as Employed by
Wilson to Make “lons' Visible for Photo-

Speclal

graphing. W' represents Water. The
Space Above the Water was Flrst Cleared
of lons by an Electric Fleld; then an Alpha
or Beta Particle was Allowed to Pass Thru
the Chamber In the Dlrectlon A-A. The
Alr was Expanded and the Water Vapor
Thus Formed. at Once Condensed About
the lons. A Traln of These Drops Could
be Photographed, Wlison Found.

may be an electron or free atom of elec-
tricity which would be more than one Aun-
dred thousand times smaller still.  As has
been previously stated thcse almost infin-
itely small particles can never be seen by
the human eye which has such a limited
range of vision. However, tho they may
never be directly visible they bave already
been made indirectly visible by the experi-
ments of C. T. R. Wilson. These experi-
ments not only are very striking in their na-
ture but they have told us things about
electricity and maticr which we could have
known in no other way. Electrons, and
alpha and beta rays from radium may pass
directly thru ordifiary molecules, and mole-
cules thcmselves are not solid discrete par-
ticles as they were once thought to be, but
are sphercs comtaining points of electrical
energy far, far apart in relation to their
size

C. T. R Wilson in 1912 made ions visible
indirectly by photographing their path in
the following remarkable manner: The
principle made use of was the fact that an
ion of high velocity forms other ions by
collision with the ordinary molecules in its
path, as mentioned in a previous article by
the author. So he nsed a chamber of the
form shown in Fig. 1, in which an expan-

This Chart Shows the Paths of ''Beta Par-

ticles' — After Photograph by Wilson.
Note Lhe Ditference Between Path Routes
of Alpha Particles Dellneated In Fig. 2.
The Alpha Parilicles Travel In Nearly
Straight Lines, While the Beta Particles
Follow a Slightly Crooked Path, and
Produce Fewer lans Than Do the Aipha
Particles. Beta Particles May Travel 7
Centimeters in Alr.

PART VI—MAKING IONS VISIBLE

By ROGERS D. RUSK, M. A.

sion of the air could be obtained thru the
opening P, connected with a pump. The
space above the water W was first cleared
of ions by an electric field and then an alpha
or beta particle from radium or any other
suitable fonizing agent was allowed to pass
thru the chamber in the direction of the
arrow A. Next the air in the chamber was
allowed to expand suddenly and the water
vapor thus formed immediately condensed
in small drops about the sons just produced
by the passage of the alpha or beta particle.
A train of drops such as these could be
actually photographed and it thus marks the
path of the particle. A study of different
types of paths gives us some surprising re-
sults. Wilson took photographs of the
paths of alpha particles, beta particles and
gammé and X-rays. Fig. 2 represents the
paths of alpha particles as photographed in
the manner explained above, Fig. 3 repre-
sents the paths of beta particles and Fig. 4
represents the paths of X-rays. It will be
noticed that these paths are strikingly dif-
ferent. The alpha particle travels in a
straight line and the ions produced by it are
so close together that it makes the line look
continuous. The beta particle travels in a
fairly straight line but it produces fewer

ST OGOV TR

LAST CALL

On November Ist the sub-
scription price of the “Electri-
cal Experimenter” advances
to $2.00 in U. S. (Canada
and Foreign, §2.50.) This is
the last chance to subscribe at
the old rates ($1.50 in U. S,
Canada and Foreign §2.00).
No subscription for more than
five years at the old rate ac-

cepted—THE PUBLISHERS

ions., Each speck represents a drop of
water which has condensed about an ion,
but they were not numerons enough and
close enough together to make thc path
appear as a continuous line. This is what
we might expect, for the alpha particle is
known to be an atom of helium and the
beta particle is known to be a free electron
of only 1/8000 the mass. Naturally the
larger particle would be expected to collide
with more of the molecules of the air and
produce more ions than the small electron.
At length, however, the alpha and beta par-
ticles are deflected, and this is shown most
clearly in the case of the alpha particle,
whose path suffers a sharp turn near the
end which indicates that the speed of the
particle was decreasing and thar finally it
suffered a collision which deflected it. From
measurements of these paths it is found
that alpha particles may travel 12 em. in
air and heta particles may travel 7 cm. and
more and on account of their small size
may even pass thru appreciable thicknesses
of glass or metal.

The most surprising fact is yet to be
obtained from the photographs ofythe paths
of these particles. It is known that the
distance an ordinary gas molecule travels
betwecen collisions is many, many times

wwWw americanradiohistorvy com

smaller than the distance, given above.
that an alpha or beta particle may travel
Evidently these particles do not stop for
the molecules in their way, nor are they

The Paths Taken by “Alpha Particles” In
Alr—After Photograph Taken by Wilson
with the Arrangement Described and lllus-

trated at Flg. 1. Alpha Particles May
Travel 12 Centlmeters Thru Alr.

deflected by them. Still they must hit them
or else they would not produce ions as they
pass along. The only alternative left is
that they must pass directly thri them.

If that is the case it can be computed,
from the size of a molecule and the number
per cubic centimcter, how many will be
past thru in this manner. In the case of
the alpha particle it is about half a million
during its average flight, and in the case
of the beta particle, which is so small it
misses more of them completely, about ten
thousand are past thru. Evidently a mole-
cule is far from being a solid particle,

Let us see then what we can learn from
these facts concerning the nature of the
molecules of malier, and the atom of elec-
tricity. If some of the older scientists had
been told that one molecule might pass
complietely thru another molecule and not
even touch it, they would have held up
their hands in amazement, and yet an alpha
particle, which is a positively charged atom
of helinm, passes thru lalf a wullion oir
molecules before it encounters any force
strong cnough io deflect it! This com-
pletely disproves the old idea that a mole-
cule 1s a solid discrete particle something
like a marble of ultra-microscopic size. It
shows more than this that there is very little
really material in the atom and that prac-
tically the whole of the electron is empty,
or as one writer puts it, consists of “be-
tweens,” The fact that ions are produnced
by these particles may indicate some degree
of collision in the passage of a particle
thrn a molecule, and yet by the photo-

(Continued on page 513)

This Shows the Paths of X.rays.
Study of Such Photographs as These Has
Brought to Light the Fact That the '*Mole-

The

cule''—Which Scilentists
Solld—Is Mastly Made Up of “*Betweens.”
Why Do X-rays Pass Thru Body Tlssue,
Wood and Stone? The Electron Theory
and Structure Makes It Perfectly Clear.

Once Thought
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Burnt-Out Lamp Contest

trates that the idea has not been en-

tirely exhausted. Since we publisht

the results of our last contest tn our

June, 1918, issue, we have received over
two thousand more suggestions from con-
testants located practically all over the
world. Most of these of course were dupli-
cates, and were along the lines of the ideas
which we had publisht in former issues,
or otherwise
were variations
of them. There
| were all kinds
of fantastical
ideas, and we

give below a

few of the sug-

gestions which
came to the edi-
tor's desk, but
which were not

of sufficient im-

portance to

warrant pub-

lishing sepa-

rately. Among

g | tgh;:lse 'werthl'lxde

ollowing : Go

e aIneneS at! fish globe, a sort

tery. of steam tur-

bine, stocking

darner, cord (ball) holder, a swimming de-

vice, an apparatus to catch fish, and last bat

not least, a transparency representing the
Kaiser to be shot at with a gun.

Perhaps the most original one which we
publish here comes from France from M.
G. Mohr-Desforges, Roullet, France. M.
Desforges, who serves in the French army,
has evolved a really good battery which we
are pleased to illustrate and describe in full
hercwith. While it cannot be used for light-
ing or similar work, forty of them would
certainly make a very fine battery for andion
circuits, while
for measuring
work, etc, the
Meidinger bat-
tery can hard-
ly be surpast.
Of course, all
copper sulfate
batteries tmust
be used on
closed circuit,
they cannot be
left on open
circuit,

HE present article which closes our
contest on Burnt-Out Lamps illus-

From
France;

MEMINGER BaTt-
TERY.
] A This idea is
1ER submitted by M.
L e G. Mohr-Des-
af forges, Sapeur
T élégraphiste,
Novel Hot-Wire Ammeter 8¢ Génie, bie.
Made From Old Bulb. D/T Détache-
ment, Armée d’
Orient, Roullet (Charente), France. It is
a very clever design of a Meidinger type
battery with two solutions. This battery is
well-known in Europe and works almost au-
tomatic. It must be used on closed circuit,
open circuit work not being permissible,
Desiorges constructs his battery as follows:
A large burnt-out lamp globe is cut off at
the top to accommodate another similar
globe as shown in our illustration. After
removing the glass stem of the lower globe,
a small copper tube is soldered to the far-
mer filament; connections as shown. This

By H. GERNSBACK

forms the positive pole of the battery. From
the stationary globe is suspended 3 zinc
cylinder made of sheet zinc of suitable thick-
ness and about
n proportion as
shown, which is
suspended from,
the globe by
means of wires.
These wires
may be copper,
butinorder
to safeguard
against local ac-
tion, they must
be well painted
with asphaltum
before being
inserted in the solution.
the negative pole.

The other globe is filled with copper sul-
fate crystals and the open end is closed by
means of a paraffined cork thru which a
short piece of glass tubing passes. M. Des-
forges continues as follows: (French trans-
lation). “This is how: I accomplish it:

“1 first fill one-third of the lower globe
with a 10% solution of sulfate of zinc, Then
by means of a glass funnel which must go
all the way down, I pour a concentrated
solution of sulfate of copper, which
being of a heavier specific gravity stays
at the bottom and raises the sulfate of
~ ___ zincsolution. A
{ sharp dark

Nooc Suoport
==

Chick Automatlc Water
Fountain. \

blue markation
shows the line
separating the
‘two lignids. The
lower globe will
now be found
to be about
three - guarters
full. I now in-
sert the upper
globe carefully,
taking care not to shake the liquids which
would otherwise mix, The battery is now
ready for work. It gives approximately 1.07
volts.

“As the battery works, the copper sulfate
at the bottom is used up, but a new supply
is always at hand on acchunt of the upper
globe being filled with crystals that dissolve
very slowly, the resnltant solution descend-
ing by gravity to the bottom.”

oend 1 M
aeter w5

g
bave 2oy

PSS

A Useful Hand Grenade
Flre Extinguisher.

A Simpre Hor-WIRE AMMETER.

An efficient yet simple hot-wire ammeter
can be constructed at small cost from a 100
watt Type “C” lamp. First break off the
tip of the bulb, leaving a hole about i of an

inch in diam- — —
eter. Insert a |
forked wire

with which to
remove the spi-
ral ilament
and carefully
bend the small
supporting tibs
“B”, back so as

not to short-l ‘;L/ — ‘-‘]
circuit the main | EESE T aais g
leads. A Simple Battery Gage;

Next get a Coll of Wire and a Bulb.

wwWw americanradiohistorvy com

One -wire forms

piece of No. 32 Manganin wire about two
inches long, and solder each end firmly to a
six-inch piece of iron wire for a handle.
Having first arranged the ends of the lead
wires so they are about an inch apart, insert
the fine wire and wrap a half inch of each
cnd abont each lead, and break off the iron
wire. Solder the joints by using a piece of
resin core solder as one electrode of a stor-
age battery circuit, the joint as the other,
and the arc developed will melt the solder.
It may be necessary to spread the leads “A”
slightly after this operaton to tighten the
hot-wire “C".

A sshort piece of No. 14 aluminum wire
“D”.is hung over the center of “C" and the
ammeter is complete. Hang in an inverted
position, and a current passing thru “C" al-
lows it to sag, increasing the length of D"
protruding at
the tip of the

(ezon wmsowm H
lamp. -
Arno A, KLuce, 725027
Lincoln, Nebr. |

CHICK AuvuTte-
MATIC Foun-

TalN Cup. |

My idea
makes use of e i
a burnt-out L
electric light» e e
bulb. It Is an A Handy Attachment Plug

“antomatic From Lamp Base.
chick foun-
tain.” Fill the bulb, (which is broken off at
the bottom for about one-half inch down)
willi water and invert it in a “Mason” jar
top. You could ecnt a bulb off at the top
and use that for a receptacle for the water
in the bulb.

James B, WaALKER,

Waterbury, Conn.

Fire ExTINGUisHER GRENADE.

Make up two solutions. one of one part
of sulfuric acid and ten parts of water.

Make up a second solution of five parts
sodium bicarbonat and five parts of water.
Break off the tip of one of the show case
bulbs under the
acid solution
and break off
the tip of the
other under the
sodium bicar-
bonate solution.
Close the fine
holes with seal-
ing wax. Bind
the two bulbs
tightly to-
gether, and
when a fire
breaks out 1in
the laboratory or elsewhere, just hurl the
two bulbs at the flaming place, the two bulbs
will burst, their contents will unite in mortal
contest, liberating much carbon dioxid gas,
which will extinguish the flames.

BensoN FREEMAN.
Atlanta, Ga.

£V
'

e doa

A=}

Ice Box Float Switch for
the Drip Pan.

BatterY TESTER.

Take a burnt-out lamp. it daes not malter
what kind, and cut the top off with a three-
cornered file as shown at left. Also pull
out all lead wires. Just ahave the hase of
the lamp wird 15 to 20 feet of No. 22 wire
Then take a 7%-inch nail and a small bit of
cork. File off the nail as shawn and cnt
the cork so that there is just enouwgh cork

(Continued on page 471)
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ment

for the rcason that we desire lo continue to pu
o both transmitting and receivang apparatus.

sccondly, there will be hundreds and even thousands of new X 1
country who twill be benefited by up-to-date wireless articles treating on botir the transmittin 7
Remember that vou must noi cannect 1up radio apparatus to any form of antenna.—The Editors.

Notice to All Radio Readers

As most of our radio rcaders are undoubtedly aware, the U. 8. Government has decided that all Awateur 1Vireless Sta-
tions. whether licensed or unlicensed, or cquipt for receiving or transmitting, shall be closed.

This is a zery umportant consideration, cspecially to those who arc readers of the ELECTRICAL EXPERIMENTER,
blish valiable articles on the wireless art from time to time, and which may treat
In the first place, there are a great many students among our readers who eill
demond and cxpect a continuation of the usual class of Radio subjects, which we have published in the past four vears, and
radia pupils i the warious naval and civilian schools thruout the

[T TITTYT IR

as well as receiving equip-

Sigeapsasnvensgrrenss
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Senatore Marcomi Head of Italy’s
Banking System

Senatore Guglielmo Marconi of
late, due no doubt to the enormous
weight of the several large enter-
prises and governmental positions
of which he is the dominant figure. The
recent reports of his activities state that
he was to have come to the United States
as the High Commissioner representing
ltaly. However, his country's need
of him was so ucrgent as to cause a
-ancellation of this particular mis-
sion. We, in a way, regret this de-
cision as men of Marconi's calibre
arc a valoable assct to any nation,
locality or city which they may
honor with their presence.

Senatore Marconi has rendered a
very great service to Italy, and the
nations of the world in general, by
his abolishment of all traces of
the Teutonic financial supremacy,
which, np to the time that his re-
vision became effective, had been
paramount, and the Germans had
wielded a very powerful persuasive,
namely the capitatization of very
nearly all of the large enterpnses in
Italy. Dr. Marconi originated and
organized the new banking system
now in vogue in that country, and
with him as the “moving spirit” of
the undertaking, its future success
is amply assured. As an irrepres-
sible worker, Dr. Marconi possesses
animation, vigor and vivacity, and
corrals all prizes. He is ever “on
the job" whether it be day or night
He last visited this country as a
member of the ltalian Mission to
the United States, and the photo-
graph which accompanies this note,
was taken at that time, when he re-
<ceived fifiy voung ladies from the
i ireless Class of Hunter College,
New York. He spoke to these wom-
en on theéir work as an aid to the
Government. The highest title Gug-
lielmo Marconi has had bestowed
is the one of Senatore

He i: one of the voungest Italia
Senatars. .\ title second in import-
ance is that of Chicf of Communi
cations of the Italian Navy. Dr
Marconi is a member of the Institu-
tion of Electrical Engineers and
numerous other well-known elec-
trical and scientific societies thruout
ve world His work has been recog-

/h have not heard a great deal of

sibllity He Serves as Chlef of
Navy.

nized by many governments and seats of
learning: hie has been decorated by the King
of Italy and the late Czar of Russia; he is
an honorary doctor (LL.D. D. Se.) of many
universities, including Oxford. Glasgow,
Aberdeen, Liverpool and Pennsylvania, he-
sides having received the freedom of the
principal Italian cities. He was accorded
the Nobel Prize for Physics. which is per-

T e el l|

Senatore Gugnelmo Marconl, LL. D., D. Sc., Appointed Head
of the New l[tallan Banking Séstem. Besldes Thls Respon-
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ommunications to the (tallan
He 1s Also at the Head of the 1tallan Radlo System. gen,

haps the highest distinction that can be ob-
tained by any scientist. He has also been
the recipient of scientific rewards granted
Ly many and various societies and other
institutions thruout the world.

RADIO FLASHES 12,000 MILES.

Direct communication with Austrahia is
the latest development of radio-com-
munication,

Connection was establisht on
October Ist, when Commonwealth
Premier Hughes and Sir Joseph
Cook, Minister for the English
Navy, sent two messages to the
Amalgamated Wireless Company
of Australia at Sydney from the
new Marcom station at Carnarvon,
\Vates. and altho the distance of
direct transmission was fully 12,000
miles the messages were received
with perfect clearness. The Hertz-
1an waves of wireless message move
equally in all directions. If, there-
fore, the messages between Wales
and Australia went half way round
the globe in one direction, they did
so in all other directions, and these
messages may be said to have en-
veloped the globe.

U. S. MAGNETIC SURVEY.

The Magnetic Survey Vessel.
Carnegic, arrived safely at her
home port, Washington, D. C., on
June 10, where she will he put out
of commission probably during the
period of the war. During her
cruise from Buenos Aires, Argen-
tina. round the Horn te Valparaiso,
Chile, Callao, Peru, thence thru the
Panama Canal to Newport News,
she was in command of Dr. N
Edmonds ; the otlier members of the
scientific staff aboard were: Messrs,
A. D. Power, Bradley Jones, L. L.
Tanguy, J. M. McFadden, and Wal-
ter E. Scott.

DO YOU KNOW?

That hydrogen and ozone play the
most important part in your make-
up. Your body is more than three-
guarters water, the water is two-
thirds hydrogen and one-third oxy-
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PLAN 4,600-MILE RADIO STATION
TO SERVE JAPAN AND U. S.

The installation of a new high power
wireless system between Japan and the
United States is actively occupying the De-
partment of Communications. Ofhcials an-
nounce that the project is a result in part of
the congestion and delay in cable transmis-
sion which prevents the desired freedom of
conununication between Japan and the
United States.

The present Japaunese high power wire-
less station communicates direct with
Hawaii. The proposed station will work
with a station on the Pacific Coast, the site
of which probably will be near San Fran-
cisco, a distance of 4,000 miles. This will
be one of the longest direct wireless services
i the world. The estimated cost of the
system 15 about $400,000. While another
cable linking the two hemispheres is desired
a line from Japan to Guam alone wonld
cost $3,000.000.

NEW CUTTER USEFUL IN
QUENCHED GAP MAKING

The new adjustable cutter consists of a
steel casting, on which are mounted two
cutting tools which may be adjusted to va-
rious diameters. This part of the device is
rotated by means of a ratchet wrench.
Pressure is applied to the cntting tools by
means of a heavy coil spring. The device
is held in place by a round stud, which is
placed thru a 34" pilot hole in the metal to
be cut (in the case of iron conduit boxes)
and fastened on the back of this metal by
means of a tlange nut,

It is obvions that this cutter can be oper-
ated in positions that would otherwise be
inaccessible.

The old method of drilling a large num-
ber of small holes and then punching out
the metal makes a crude job at the best and
15 slow, costly and very laborious. Not
only can this device be applied 1o cutting
holes and grooves in steel cabinets, boilers,
tanks, etc., but also can be used for cutting
metal, such as slate, marble and fibre. It is
used for cutting holes or grooves 114” to
3”. The larger size cuts holes from 134” to
6”. A still larger size cutter will cut holes
or grooves up to 12”7 in diameter.

ELECTRICAL EXPERIMENTER

GERMAN RADIO APPARATUS ON
AIRPLANES.

Lieutenant Jean-Abel Lefranc, writing n
a recent issue of La Nature on the evoln-
tion of German Aviation, states that for some
little ume the enemy machines
have been occasionally equipt
with continuous wave receivers
of the valve type. Regarding the
transmitting apparatus. Lieut.
Lefranc says that the generator
produces alternating current
(270 volts 3 amps.) and con-
tinuous current (S0 volts 4
amps.) The machine is driven
either by a small airscrew ro-
tating at 4.500 revolutions per
minute, or by the wotor. The
alternating current produced by
this generator is utilised by the
oscillating circuit which gives rise to the os-
cillations creating the Hertzian waves. The
Telefunken sender consists of a rectangular
box containing a transformer. a condenser,
a plate discharger and a wave-meter. Spe-
cial arrangements permit of variation of
wave length and intensity of transmission.

Radio Qutfit on a German Alirplane.

The aerial consists of a copper wire ap-
proximately 35 to 40 meters in length. On
the ground this wire is rolled

up on a bobbin. During flight
i is suspended from the ma-
chine.

The range of these sets is
about 35 km. (21 miles) and
their weight in all 26 kg. (about
60 lbs.) The latest giant air-
planes guide themselves at
night by radiogoniometers, as
the Zeppelins do.

It will be noticed from the
diagram reproduced herewith
that the gencrator supplies cur-
rent for several purposes. Thus
the leads A go to the electric
warming apparatus in the pi-
lot’s clothes; B to the lamps on
the instrument board: C to the
observer’s clothes; D and E
to heating apparatus on the
camera and machine gun re-
spectively. F is the searchlight
for night landings. All G is
therefore concerned with light-
ing and heating. H and J arc
the D.C. and A.C. sides of the
generator, while K is obviously

A New Cutter which
Amateur Quenched Spark Gaps.

Lends ltself Well to the Making of

the transmitting key. L con-
tains the Telefunken transmit-
ters; M and N and O are the

wwWw americanradiohistorvy com
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Two New Radio Fre-
quency Ammeters.
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NEW METERS FOR RADIO AND
HIGH-FREQUENCY WORK.
A high grade hot wire measuring instru-

ment designed particularly for wireless and
other high-frequency work, depending for

its operation upon the expansion of a metal
strip which is heated by the current to be
measured has recently been developed. The
slight sag in this conducting strip is magni-
fied several hundred times on the scale by
means of a combination of wires and a
deflecting spring.

The conducting strip is made of special
nun-corrosive material. The separating
posts have the same temperature coeflicient
of expansion as the conducting strip, so
that the changes in room temperature do
not causg an errer in the reading of the
mstrument.

Thescale plate i1s made of metal. and the
scale subtends an arc of 90 degrees. heing
234 inches long.

The flush-mounting type meters have a
guaranteed accuracy of 2 per cent, while
the portahle type, witli hand marked scale,
can be expected to show an accuracy within
1 per cent of full scale. Standard meters
are for 1, 2 and 5 amperes. Care must be
used not to subject the instrument to more
than 200 per cent load—Photos courtesy
iI'estinghouse Electric & Mfg. Co.

aerial amineter, the aerial reel and the an-
tenna itself. All Q is the purely zeireless
apparatus.

NEW HIGH-POWER RADIO STA-
TION AT ANNAPOLIS, MD.,,
IS OPENED.

The new high-power radio station at An-
napolis, Md., the most powerful in America.
was formally opened recently, Secretary
Daniels signalizing the occasion by sending
messages to the first lord of the British
Admiralty, London; the French minister
of marine, in Paris; and the Italian nin-
ister of marine, in Rome.

The station completed cost about $1,500,-
000, and is capable of maintaining uninter-
rupted communication over a distance of at
least 4,000 miles.

There are four steel towers, each 650 feet
high supporting the antennae which, with
the ground system, required 160 miles of
wire for their completion. The power in-
stallations is in duplicate, so that it will al-
ways be possible to maintain communica-
tion. The operation of the station requires
the services of 100 en, all of whom are
drawn from the enlisted force of the Navy
Suitable provision has been made for the
protection of the station.

These messages were transmitted to Lon-
don. Paris, and Rome with tlic utmost ease,
which is especially gratifying to Navy ofii-
cials, since this powerful plant was erected
and equipt by the Navy in the short space
of 10 months. Under conditions that pre-
vailed before our entry into the war it
erection would have taken two vear
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trreetings.
» » »
OR those people who insist on blow-
F:‘ng out the gas the following scheme
is suggested when they have only elec-
Fill mouth with

:ne lights ot hond:
sacket so the key is

water. 2. Tip the
upward. 3. Place

ELECTRICAL EXPERIMENTER

Bunque
By ALAN C. ROCKWOOD

1 recently saw the advertisement of a
Chronic Plunge Battery. I dont know
about Chronic Plunge batteries but I've cer-
tainly had plenty of experience with Chron-
ically Discharged Batteries.

» * *

A prominent radio experimenter who has

1918

November,

wanderings may appear agein. The cam-
piler, however, needs some help on the job.
If you have any clectrical or radio quips
send them along. Full discredit will be
given or withheld as desired. Address
“Bungue” care of the publishers of Elec-
trical Experimenter.

mouth above the
opening around the
kev. 4. Blow. If
this docs not Ssuc-
ceed. take off the
shell of the socket
and _repeas the op-
‘ration.

God's Death!!! as

Shakespeare says—
what next?

* ® *
Unconscious sar-

casm. — The official
abbreviation of the
United States Navy
(USN) is assigned

AFTER You GET YOUR
FIR3IT MESSAGE TO SEND

— AND YOU SuDDEMNLY REALIZE
THAT voy've NWEVER REALLY
SENT ONE BEFORE

Isaacs, in the course
of a recent address
in London referred
to the achievements
of wireless teleg-
raphy and the prog-
ress that had been
made in the twenty
odd years of Mr.
Marconi's labors.
This reference on

x ® %
Thank you.
— AND BEGIN r0 SHAKE ALL OVER [ i s,
WITH COLD CHiLLS RUNNING
UP YOUR SPrNE AND YOW WISH A RADIO ECHO
THE OTmMER FE£ilOow WwaAS ON FROM THE
WATLH lNS:f:o, ‘A~b Ale THAT PAST.
\,L\ Mr. Godfrey

to the Kaiserin Eli-
cabeth of the Aus-
trian Navy as a
radio call letter.

* L *

Speaking of call
letters—some of the
pleasures still to
come are the calling
up of some station
as RAH RAH RAH
when you feel like
applauding ; the call-
ing up WOW WOW
WO\AV when happy ;
or WAT WAT

— AND AFTER THINMING
ABOUT ALL THEM FIERCE
EAT—EM—~UP —~ wiLD B8AD
GUYS AT THE QTHER STATIONS
WHO'LL BE LISTENING, An'
EVERYTHING =— ANO ARE
JUST WARITILG TO REPORT YOU

YouU FINALLY DECIOE TD DiE
AND SEND IT, ~—— AMD WEN

~ THE OTHER GUY COMES
RIGHT BACK WITH THE
YRECEIWED™ Si6.

—OH -H-H
AINT 4T GR-R-R-REAT
TS BE Apive 7178

JOV 1 -1 - ) the part of the Man-
aging Director of
the Marconi Inter-
national Company
p brought forth a
» reminiscence from a
Member of Parlia-
ment which ap-
peared in the pages
of Town Topics.
and is worth reading
again:

“It is just twenty
years ago since Mr.
Marconi, now Sen-

s -
:Z;r"ﬂ

\W AT when curions.
These calls arc still
unassigned accord-
ing to the [ast issue
»f “Radio Stations of the World.”

tere are epithets which are used or can
be used as coll letters. See if you can't
find your fovorite call letter among them:—
8AD (HM.S. Albemarle, British); DAM
rermany, unassigned); MAD (Musician,
British); MUG British, unassigned);
HUT (Pembrokeshire, British); PIG
Netherlands, unassigned); HOG (unas-

signed) ; (Germany, unassigned);
PUP (Jequitinhona, Brazil). Too bad
more of them are not assigned. The

sperators could then throw mud about o
tittle more freely.
* *® *®

Uippy Diversions Number I.—Receiving
Arlington witli the aerial grounded.
*® * ®

Radium at $36.050 a gram gives off ema
nations for 2500 ycars before changing to
polonium. Limburger chcese costs 45 cents
per pound and sapsago cheese even less.
I'hey have the advantage over radium that
iheir  radiations constantly increase in
strength. If any intelligent inventor has
an idea for an armor steel motor to use
such power he should send it to the Fony
Patent Offis at once.

- - -

The latest scheme of Wireless Telegrafy

to use trombones, tubas, or sousaphones;

laving a quarter note for a dash and an
eighth note for a dot. This has been tried
once and was successfu), but there was an
inexplicable diminution of population in the
immediate neighborhood.

"Great Moments We All Have Known!®'
Knight of the Key—0One, Mr. H. B. Burney, H. M

Fellow Radio Operators.
. C. 5. Stadacona.
Well as He Operates.

been wusing his three-step electron relay
(amplification 1000 times) in connection
with his fonograf for dancing purposes,
says that he found a sixteen pound sledge
on his porch the other morning and won-
ders why it was left there.

L * ]

Since the attempt to use our large stock
of copperhcads as the rotors of alternating
current generators hes failed the outcome
of the experiments to sce if they can be
used to relieve the copper shortage is
awaited with interest.

* * *

Do you know that the human finger nail

grows .000,000,002 yard per second?
L ] L *

If all the inventions contrived to end
the war were tested out by one man, that
man would need to live as long as Methu-
selah,

- " L

The following poem was found on the
fly-leaf of a book in the Crear Library:

If there should be another flood,

For refuge hither fly;
Tho all the world should be submerged,
This book wounld still be dry.
Pretty appropriate for some electrical text-
books, isn’t it?
*® ® L]

Are you a quodlibetarian? Many experi-
menters are, to the onnoyance of lheir
friends. What is it? Webster defines the
word as “one who discusses any subject at
pleasure.” .. .

Dire secret!?! This coliomn of mental

wwWw americanradiohistorvy com

Sent to this Journal by a

atore Marconi, gave
an exhibition of hi-
wireless invention to
members of the
House of Commons.
He wanted to prove that a wireless mes-
sage could be sent from the Terrace to St.
Thomas's Hospital, some three or four
hundred yards across the river, and mem-
bers flocked to the Terrace to witness the
experiment. There were considerable
doubts as to the result. John Burns busicd
himself in the arrangement of the small
instrument in one of the.ppssages leading
to the Terrace, and in fixing, to Mr. Mar-
coni's instructions, the eight- or ten-foot
pole that stood against the Terrace wall
some thirty feet from the instrument.

“When arrangements were completed.
Mr. Marconi invited the writer of these
notes to send any message ke liked to the
party in charge of the machine at the hos:
pital.

“At that moment the news came in that
Gladstone had dicd, and the message traus-
mitted recorded that fact, and added a few
words about the great statesman, The in-
strument was set to work, and scarcely
had the words been tapt off when acknowl-
edgment was announced from the other
side. Hearty cheers were given for the
great inventor, but still there were some
present who doubted whether the invention
would cver be of any practical use.”

Mr, Burney Draws as

A scientist in Sweden has advanced the
theory that bearded grains draw electricity
from the air to aid them in their growth.

By liquefying the gas heliuin a Eurepean
scientist has succeeded in reaching tempera-
tures within six degrees of the absotute
zero.
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A Sensitive Wireless Recorder

OW that the radio experimenter is

taking an enforced ‘“vacation”

which may continue for some time

to come, altho we hope not too

long, perhaps it would not be amiss
to attempt the construction of a more difh-
cult piece of apparatus than the ordinary
instrument, and yet one which has great
possibilities for the operator.

With this thought in mind, I present here-
with the details for making an ultre-
sensitive relay, one which can be used for
amplifying weak radio signals, so that they
actuate a tape recorder or an audible
buzzer. At hrst thought this device may
seem rather complicated, but with a little
skill, patience, and the expenditure of very
little money, a suitable relay can be con-
structed that will rival any in existence.

The principle of this device is that of the
capillary electrometer, which was first dis-
cust by Prof. Lippmann several years ago.
A “U”-shaped glass tube, A, Fig. 1, about
14 inch instde diameter, is filled with chem-
ically pure mercury, so that it comes within
14 inch of the top of the shorter arm. A
small quantity of 20 per cent sulfuric acid
is then poured in on the top, at B. A
plunger, C, carrying an electrode, is in-
serted in the long arm for varying the
height of the mercury, and the whole ap-
paratus is supported by a laboratory stand-
ard or a board.

Next we take a small glass tube that wil
fit inside the large one, and draw one end
out into a fine capillary tube, by heating in
a Bunsen flame. The bore of this tube at
the capillary end should be about the size
of a human hair, but it is best to make sev-
eral different sizes to find the right diam-
eter. This tube should be about two inches
long, and is supported directly above the
short arm of the large tube, so that it just
dips into the sulfuric acid. A small quan-
tity of mercury is then poured into it, con-
nections are brought out at C and D, and
the apparatus is ready to adjust.

This is done by blowing in the tube D
until a small stream of mercury is forced
thru the capillary tube into the acid. The
pressure is then released, and, due to the

The Caplllary Electrometer Used In Bullding
the Radio Recorder Here Described. It Em-
ploys a Flne Jet of Mercury Which Coacts
with the Column of Mercury In Large Tube
‘'A', the Junction Between Them RIsing and
Falling as Radlo Currents Are Applled to It.

capillary action, the mercury will recede a
trifle, and will draw a quantity of the sul-
furic acid up with it. The separation be-

By ARNO A. KLUGE

tween the two mercury columns is now reg-
ulated by the plunger C, until the instru-
ment works best.

To test the instrument, it is only neces-
sary to place the moistened fingers across®

flexible lamp cord to the two wires project
ing from the glass.

Then take a brace and 1” bit and bore a
iole thru a short piece of 2" x 2" wood.
Into one end of the hole start the hrass base
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A Novel Radlo Recording Apparatus Which Can Be Eastly Bullt in the Experimenter's Lab-
oratory and Tested Out Without Radio Apparatus; Simply Connect Up a Buzzer Exclter
Thru a Hligh Resistance to Glve Imitation Recelved Radl¢c Currents.

The Instrument Acts on

the Princlple of the Caplilary Electrometer.

the binding posts, and the difference of po-
tential between the two masses of mercury
will affect the surface tension, and cause
the point at the junction of the liquids to
move up and down. The movement from
such a slight potential is very small, visible
only with a magnifying glass, but with
strong wireless signals it becomes more
pronounced, and is visible even to the naked
eye.

To apply the instrument in operating a
relay or recorder, it is necessary to use a
beam of light, as shown by Fig. 2, playing
upon a seleniton cell, the construction of
which will be evident to the experimenter.
The same beam of light could also be used
in giving a screen demonstration of radio,
or a photo-recorder could be built, and the
signals recorded upon sensitive paper, as
the operator chooses.

And while it is not possible to use this
device in wireless at _present, it has many
other interesting uses which will suggest
themselves to the experimenter, such as
recording the fluctuations of the voice upon
the screen, recording the sine wave of an
alternating current by means of a revolv-
Ing mirror, etc.

BURNT-OUT LAMP CONTEST
(Continned from page 467)
to float the nail. Now fill the lamp with
water and drop the cork with the nail in
the water. By connecting the two leads of
the magnet coil to a battery the cork will
go down and rise again as soon as the cur-
rent is shut off. The harder and faster the
cork goes down the more current the bat-
tery contains.
Epwarp N. HEUBNER,
New York, N. Y.

CoNNECTING PLuc.

First break away the glass globe down to
the brass base of a burnt-out lamp bulb;
leaving the glass part which holds the two
wires. Next solder on the two ends of a

wwWw americanradiohistorvy com

just enough to hold it tight; and let the
wires extend on thru to the other side. (Or
otherwise use a tight-fitting paper or card-
board tube.)

Next heat some sealing wax and pour into
the mould, being sure that the wires do
not touch where they are bare and that they
are in the middle of the casting. The base
should he heated gradually so that the hot
sealing wax will not break the glass pro-
jection when poured into the mould. Now
remove the block of wood (or paper tube)
either by splitting or slipping off, when the
wax has cooled. Next smooth the casting
off and bevel the corner down to the wires
as shown.

.. DonALD WiLsow,
Monroe City, Missouri.

Drir PaN ALARM

All that is needed in constructing aund in-
stalling this drip alarm js a burnt-out lamp
bulb, batteries, wire, electric bell and a strip
of brass about a foot long, Y-inch wide.
and Y-inch in thickness.

The burnt-out lamp bulb is soldered to the
brass strip “B"” while the other terminal
should be pivoted. Fasten the bell where
you desire it and connect the batteries as
shown with a switch. When the drip pan
fills the float rises and the brass strip “B”
contracts to “C” and closes the circuit, thus
giving the alarm.

Caesar HasimoTo,

Honelulu, T. H.

A French system of rapid telegraphy, hy
which 40,000 words an hour c¢an be trans-
mitted, has worked successfully for dis-
tances up to 900 miles in that country

The government of Ecuador has estab-
lisht seven land wireless stations and equipt
three war vessels with radio telegraphy.
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The How and Why of Radio Apparatus

By H. WINFIELD SECOR, Assoc. I. R. E.

No. 10—Radio Amplifiers.

From time to time we will describe one
particular instrument used in either the
radio (ransmilting or receiving sct, explain-
ing jusi hotw it works, and why. We have
recerved so many requests from new readers
asking for such explanations that we have
decided to publish this matter in serial
form. In the course of seversl issues all
of the principal transmitting and receiving
apparatus will have been covered. The sub-
ject for the tenth paper is RADIO AM-
PLIFIERS.

ADIO amplifiers of many kinds have
been tried out in the twenty years
that wireless telegraphy has been
with us. The more prominent types
of current intensifying devices will

be discust here, reference being made to
some of the novel or interesting ones. An
amplifier is usually considered to be a device
acting by electro-magnetic or other means
so as to boost the strength of a received
radio signal. Such apparatus is of the
createst importance in radio work, not only
ior the purpose of intensifying weak signals
to audibility, but also for the control or
modulation of heavy radio-telephonic trans-
mitter currents.

The clectro-magnetic amplifier illustrated
in Fig. 1, known as the *“Multi-Audi-
Phone,” is claimed to boost incoming wire-
less messages fifteen hundred times their
original audible strength of signals.

The amplifier consists of a special chem-
ical placed between two electrodes, which
arrangement changes the resistance by vir-
tuc of a diafram attracted to an electro-
magnet. This will be more clearly under-
stood by referring to a cross-section view
of this instrument, Fig. 1. It consists of a
permanent magnet A, supporting a metallic
case N, having a thrcaded screw cap M,
The case contains the amplification parts,
comprising the electro-magnet B, which has
a small iron core E connected to a very fine
<teel diafram D, carrying a cup F upon its
surface. Another cup G is placed on the
opposite side and within it, the special
chemical is placed at 1. A tube H is pro-
vided so that the material is retained with-
in the cups. The cup G is connected to a
threaded rod J and lever K, supported by
a rubber standard L. on the steel magnet A.
The diafram D is gold-plated in order that
the chemical will not affect the sieel. The
clectro-magnet I3 is connected by means of
the wires O, while diafram D is joined to
wire P. Rod ] connects to terminal Q.

In order to regulate the pressure on the
chemical mixturc between the cup elce-
trodes, adjustment is madc by nut K,

The action of this amplifier is somewhat
microphonic, and as the diafram is caused
to vibrate by the incoming signals i1 varies
the distance between the elcctrodes, cose-
quently varying the resistance of the chem-
ical and thus also the 'phone circuit. A
3-ohm 'phone is used in connection with this
amplifier, so i1 is evident that a large cur-
rent is used in this secondary circuit. A
horn is ucually fitted to the receiver, so that
mes~azes can be heard about the room
without using a pair of head 'phones. If
two or more of these units are used in cas-
cade. <ignals can be boosted to sich an audi-
bility that one can hardly stay in the room
on account of the loudness of the signals.

The “Broun™ Radio and Telephonic Re-
lay —The electro-magnetic telephone and
telegraph relay designed by Brown, of Eng-
land, is widely used for telephone current

intensifying, and has been successfully em-
ployed for boosting radioc signals.

its make-up will be gleaned from Fig.
2, where N S is a permanent steel magnet
frame surmounted by two magnetizing
coils K, and two 4,400-chm coils H (same
size pole-pieces, etc., as used in a telephone
receiver). A light spring or reed P carries
a soft iron hcad to be attracted by the pole-
pieces. Attached to the moving reed is a
rod joined to a delicate microphone M,
filled with polished carbon grains.

Referring to the diagram of connections
in radio circuits we see that terminals A
arc joined in place of the regular tele-
phones. The magnet coils K are energized
by current from a battery of six volts
thru the primary (17 ohms) of an auto-
transformer P. S, Across the transformer

ST =
THE HOW AND WHY OF RADIO =
APPARATUS
Series to Date

No. 1. The Induction Coil, Page
493, November, 1916,

No. 2. The Transformer, Page
656, January, 1917,

No. 3. Condensers. Page 735, Feb-
ruary, 1917
] No. 4. Spark Gaps, Page 113, June,
917,

No. 5. Radio Transmitting Induc-
tances, Page 537, December, 1917,

No. 6. Radio Receiving Tuners,
Page 635, February, 1918,

No. 7. Radio Receiving Con-
densers, Page 760, March, 1918.
19:\{;0' 8. Dectectors, Page 30, May,

18,

No. 9. Telephone Receivers, Page
176. July, 1918,

Radio men cverywhere will un-
doubtedly like to obtain the complete
sct of these specially prepared papers
on the “Ilow and W hy of Radio Ap-
paratus.” Also the following three
important and timely papers on the
“Calewlation and Measurement of In-
ductance,” by Mr. Secor and Samuel
D. Cohen,

Nos. 1, 2 and 3 “Calculation and
Measurement of Inductance,” appear-
ing in the March, April and Septem-
ber, 1917, issucs.

Those interested in these valuable
papers can oblain prices of individual
back numbers containing them by
wriling to the “Circulation Depart-
= ment” =
SO s e N ne

sccondary (26 olims) at 3, 1, is connected
a 2 M. F. condeuser in series with a pair
of 120-ohm telcphone receivers, Its action
will now be clearly understood. The vary-
ing Hertzian currents react thru coils H
on the relay inagnetic circuit balance, and
caunsc its armature rced P and the micro-
phone M to vary their positions. The
microphone thus cﬁanges the resistance of
the circoit, and these changes are trans-
mitted thru the transformer P S and con-
denser to thic head teiephones.

This style of Brown relay has an in-
tensifying factor of about 20 times received
strength of signal. Newer types can in-
tensify 100 times and more, or several may
e joined in cascade to give as high a ratio
as required.

The “Telefunken” system utilizes a
unique amplifier of the tuned reed micro-
phone type, which is outlined at Fig. 3. A
radic coupling circuit is joined to a “tuned”
reced microphone relay Fi M, and this re-

L O T T R T A TR
L e T T T e L
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acts or controls the battery thru a second
“tuned” reed microphone Ms, etc., etc. Three
microphones are commonly used. Two of
these “tuned” amplifiers can receive two
distinct messages on an aerial simultane-
ously without interference, if they and the
incoming waves have a tune frequency dif-
fering by 20 per cent or over, it is claimed.
Such microphonic apparatus is extremely
delicate and must be very carefully adjusted
and supported on elastic bands or otherwise
supported in a shock-proof manner by em-
ploying felt, etc. The third microphone
circuit may control a “loud tatker” or Morse
tape recorder as desired. These micro-
phones are extremely well built to permit of
the most exact adjustment. The resistance
of each microphone circuit, as well as the
potential applied, is made fincly adjuszable,

The “Detectiphone” Amplifier—We come
to an interesting application of the “Detect-
iphone” or dictograph, in the form of an
amplifier for feeble or weak electric cur-
rents. At Fig. 4 there is outlined a system
which has been tried out and which, when
carefully and properly made, will yield gond
results.

Considering first the regular radio receiv-
ing instruments, with aerial A, ground i3,
locse coupler L C (or tuning coil), we see
that the regular sensitive telephone receiver
R 1, is mounted close up to a “Detectiphone”
transmitter. An ordinary detector, finely
adjusted, is connected at D, while C is the
usual blocking condenser. The detector
may be a crystal type or a Radioson, which
requires no adjustment. This circuit, shawn
schematically at Fig. 4, is for a 2 stage
amplifier, but a 3rd “Detectiphone” set gives
better results of conrse. The bameries A
and B are the regular ones supplied with
the instruments, or they may he ordinary
414-volt flash-light batteries. At T 1 is the
first transmitter of a “Dletectiphone” and
its receiver at R 2; T 2 is the second trans-
mitter and R 3 its regular receiver. The
only high resistance wireless Lype receiver
is that indicated at R 1, This sheuld be
a first class 'phonc, and have at least §,000
ohms resistance, and betier yet 1,500 (o
2,000 olims; so as to be as sensitive ko the
rectified detcctor currents az possible, This
arrangement of the apparatus works an the
principle that if a faint sound, such as a
radiotelegraphic signal, be reproduced close
to the ultra-sensitive transmitter of the
“Detectiphone,” then that faint signal will
cause the diafram of the transmitter to
vibrate, and thus cause variations in its re-
sistance; which in turn are manifested in
the receiver of the first “Detectiphone.”
These signals actuate the second micro-
phone, and this in turn controls the third
and final “Detectiphonie” receiver R 3. It
is well to place a 10-chm adjustable rheo-
stat in series with each amplifying circuit,
to enable the battery current to be regulated
to a nicety. Not over 6 to 7 volts should
be applied in any case to these “Detecti-
prhone” circuits.

Several different arrangements and mod-
ifications of the apparatus may be made,
and thus the experimenter and studenmt is
left a good chance for research work along
this line. Step-up transformers can also be
employed, as well as telephone induction
coils, etc.

In making up such an amplifying set, care
should be exercised to have the receivers
and transmitters very close to each other,
each unit mounted in a sound-prooi, air-
tight wooden box packed with felt, or other
sound-deadening material. This is ensured
by carefully removing the front threaded

(Continued on page 507)


www.americanradiohistory.com

| sohm phove

November, 1918 ELECTRICAL EXPERIMENTER 473
THE HOW AND WHY OF RADIO APPARATUS—RADIO AMPLIFIERS
[ ‘arage e I o
v ¥ o Ju%l’.l
‘ L /! 1/\"/\‘{:_' ’
; g il WVBRE N\Nt ~ A2

= |77 L J

douve L'_B £y

1===5§ rare” \D'ﬂ :;"a‘g
l :E a,‘:;’. I
| m o) :
Mulir -Augr - Phorre  Amalifer

Bat A

Rubber bonds

NG/,
Horse farer ‘3%&

1 - - ——

b

Telefunken tuned Reed Relay

-2-
The ‘Brown Reloy-
/ N feimpolr
Resoroior
4 e
¥
Recerver
Toomplhitier.,
e creyrt \\
Raodio Re¢ |
dQuslavie Resgnance Heroohone
lebe oﬂw//f/?rl J
—_—— 9 - 1

|| } |
L wrec =5 l'r 5

—==toreyt & .
The Helrmholly Acoustic Resoronce Amplirier

\J 1
s " /

lowensten Maognelie »?f/ay- 1 micro - amp se3vly

.7 E

Aergf
\ T g
I *{r ~Suport Refiector
1
fine plof  +
Hire

4

L4
ﬂ—*’ Box.
AF
Reloy _J [
] T T ;_T E{ - - 1
Camy 5 —
“ I g_. rI.A
b s /—*Il r LA
"6 Leils

The S e/emum Re/oy

L LY 1t ’
TSI
,”—- —
l ﬂzam»r;
P =

\

+ T - s
| "[feben -Reez” 605 Reloy

.Ia-

Gos volve ] j |
Lfube
l ic T L]
» - T -
-
l "',r/ ]
Y 7— | —
i , l)C:
e |
| ’A'Jw..,‘i-
| = -

The Pliotron vocoum tube Amplifier

47|

tagic  Diafrom  Prision rolve
réc

- y
!

‘ " Air Ports .
\3 i
! g |
ﬁf =l
B rocn S BES {

" [ s
arc?t

Compressed
o

Horn on loucdfairer”

dir chamber

Dwplrom
Compressed oir Amplifier l

| W
i
IE
Tranjlinlsle

—J Llova-aikng Receiver
The 2(er more) Adudien” Admpii fier

i P

e, : —

|
i)

i . |

L e §

@ ‘

!rfgranprL

nen freme 4 ’ [~

WAVAN | ~ T g

HE A ool - l—.

Y |G| [F

| |

ing” = (T

Hexanderson Lleclro- Mognetrc Amphfler

/5 |

(For Description See Opposite Page)

wwWwW americanradiohistorvy com

Copyright 1518 by E. P. Co.


www.americanradiohistory.com

ELECTRICAL EXPERIMENTER

1918

November,

T Oscillograph—How It Wors

By PROF. LINDLEY PYLE, Professor of Physics, Washington University

HE oscillograph is one of the sim-
plest yet one of the most marvelous
of our electrical instruments,—simple
because it consists of a single loop of
wire hanging in the air-gap of an
electromagnet, and marvelons in that it

ing current. In the case of a loop the cur-
rent at any instant is in opposite directions
in the two legs; the two forces are there-
fore opposite and the filament is twisted.
If the current is reversed the electromag-
netic forces change direction and the loop
is twisted the other way. The

Fi1G.1

amounnt of twist depends upon
the strength of current in the
loop. Since the lamp in the il-
lustration carries a current al-
ternating in direction at the
rate of 60 complete to-and-fro
oscillations per second, the lamp
filament is thereby forced to
make 60 to-and-fro twists per
second, or 120 single vibrations
per second. Now this motion
is too rapid for the eye to fol-
low and the incandescent fila-
ment spreads out into an ap-
parent ribbon of light as illus-
trated. So much for the illus-
tration of the principle.

Fig. 4 is a diagrammatic
sketch of the commercial type
of Duddell oscillograph. N
and § are the two poles of an
electro-magnet; L is a loop of
fine phosphor-bronze wire, the
ends of which, b, b, are at-
taclied to binding posts. A
spring, s, attached to a small
spreader (sometimes a small
pulley) at the turn of the loop,
exerts a stout pull. The paral-
lel wires of the loop are close
together, a thirty-second of an

Flgs. 1 and 2—Showing the Effect Produced by Bringing a
Steel Magnet Close to a Carbon Fllament Lamp Operated
Magnet Away—Fllament Stlil; Magnet
Close—Fllament Twisted Back and Forth 60 Times Per
This Is the Fundamenta! Princlple of the Oscll.

by 60 Cycle A. C.

Second.
iograph.

takes a moving picture of the behavior of
an electrical current showing variations oc-
curring in a time interval of one-thossandih
of a second or less.

The principle of the oscillograph is made
clear by reference to figures 7 and 2.
Figure 1 shows an incandescent lamp
burning on a 110 volt, 60 cycle A. C. cir-
cuit. The carbon filament in this lamp takes
the form of a long single loop (hair-pin
tvpe). The tip of the lamp is toward the
observer and the incandescent filament is
clearly observable, along with some bright
reflections in the glass globe. The horse-
<hoe magnet in the illustration 1 is drawn
away so that it has no appreciable influ-
ence. Now note in Fig. 2 the behavior of
the loop filament when the magnet is
brought close :—the filament is thrown into
a violent ruisiing vibration. \When one ieg
of the loop moves toward the magnet the
other leg moves away, and when the first
mentioned leg starts back the sccond starts
forward. It is only necessary to rccall that

a current-carrying conductar extending
across the lines of force of o magnetie field
is urged sideways by a force PROPOR-
TIONAL TO the strength f the travers-

inch apart or less and a small
mirror, n, 1s fastened across
the wires where they pass thru
the magnetic gap. The resem-
blance to Fig. 2 is very clear.
With a steady current travers-
ing the coils of the electro-
magnet and an alternating current thru L,
the behavior of the loop is exactly like that
of the filament of the lamp in Fig. 2. If
one wire of the loop L is moving forward
the other is moving backward and the little

bri b

¥

!

TR
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Fig. 4. Arrangement of Moving Element—

Wires “b b and Tiny Mlirror “m"—uUsed In

the Commercial Osctilograph. N.S Are Poles
of Powerful Electro-magnet.

wwWw americanradiohistorvy com

mirror, m, wags to and fro in accord-
ance with the behavior of the current
in the loop. How shall we now interpret

Fig. 3.
Taken by the Author.
Curve Shows | Cycle of a 60 Cycle
A. C. The Small Ripples Show the

Osclilogram
The Large

Remarkabte

Record Made by a *“Howler’—a
Mlcrophone Held In Front of 3 Re.
ceiver—the Rippte Frequency Be-
ing 1380 Oscillatlons Per Second.

what the mirror is trying to tell us?

Imagine the whole apparatus to be in a
darkened room and allow a beam of light
from the sun or an arc light to enter the
room thru a small hole and to fall upon the
moving mirror. The reflected beam of
light will sway to and fro in accordance
with the movement of the mirror. Take an
unexposed photographic plate, hold its face
toward the mirror, and ¢chop it down across
the reflected beam. Develop and fix the
plate and a wavy line will be shown on the
plate representing the displacement of the
mirror at every instant. This method of
registration is easy to understand if one
*akes a pencil and draws on a sheet of
paper a line parallel to the top edge of the
shcet. Now while running the pencil to
and fro across this line, take hold of the
top of the sheet and pull 1t 0wt from wnder
the moving pencil. The result is a wavy
line drawn _on the sheet of paper. If the

(Continued on page 488)
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A Thermostatic Time Switch

thermostatic time switch might better
be placed in the E. E. category of
“phoney patents.” If you ask me what
real use it has, I can’t tell you, but if
vou are the sort of “bug” who occasionally
wants something novel—the commercial nse

I’LL admit right at the start that this

By ALBERT H. BEILER

therinostat.  Also if you try to arrange to
cool it, then when R contracts what is to
kecp the circuit from being opened at C?
Our problem, then, is this: Let a circuit
be closed at C after a minute or so by the
expansion of R, but as soon as this is dane
let the heating coil circuit become opened.

wihen You Ciose the Clrcult Containing This “Thermostatic Time Switch,” the Lamps
Connected In the Circult Light Up About Two Minutes Later—wWhy? Read the Article.
1t Explains Just How to Make This Mystic Apparatus.

go hang—then continue reading, my Boy!

The thermostatic time switch is as com-
plicated as its name sounds when multiplied
by twa. And all it accomplishes is to light
some famps about two minutes after you
laze i switch. No time clock. Oh, no!
nathang that simple! It works on the ther-
wmastal principle.

“Oh, I know all about it,” some of you
will say. “Heating effect of resistance coil
¢xpands a rod which makes contact and
rlo=ez circuit after a minute or two. Noth-
mg simpler.” However, there’s a bit more
to it than that. Most of you are more or
less familiar with the principle on which
thaze signs work when the lights flash on
and ofT at intervals of a minute or so. To
hriefly explain the principle: In Fig. 1, L
iz the sign lamp and R a metal rod having
some thin resistance wire wound on it. One
end of the wire is connected to the rod.
C is & contact separated from R by a very
zmall distance, so small that when R ex-
pands, due to the heat of the coil, it touches
i, When the switch S is closed, current
passes thru the lamp and the heating coil.
The resistance of the latter is so great that
the lamp lights dimly or not at all. The
vl heats rod R, which eventually touches
C and lights lamp L brightly by short-
circuiting the coil. After a2 minute or so
the rod has cooled sufficiently to contract
and break contact at C and the process is
again repeated.

This on and off cycle is just what is de-
sired on a sign in order to attract attention.
But suppose it were required to light lamp
L by the thermostat and keep it lit perma-
nently? That is quite another problem. At
first thought it seems that an arrangement
as scen in Fig. 2 will solve the difficulty.
Here when the switch is closed the coil
heats up and after a while R touches C
and the lamp lights. Very fine, but mean-
while what about our friend the heating
voil? If it is kept on for any length of
timne it will soon burn itself ont and no more

Further, when R contracts on cooling let it
have no effect on the continuity of the lamp
circuit,

To accomplish this we will use our
old friend the stick relay which the writer

—

fig 3 ’J

Thermostatic TIme Switch Clrcuit conul"l\?vg
the Thermal Element R, water Rheostat i
#Stlck” Relay M, Lamps L, Etc.

described in his article on “Burglar Alarms”
in the July, 1917, issue of the ELEcTRICAL
ExPErRiMENTER, Fig. 3 illustrates the cir-
cuit, and the mode of operation is as fol-
lows :

M is an electromagnet, one end of whose
coil is grounded to the core. R is the rod
with the heating coil wound on it, W is a
water rheostat to regulate the current of
the heating coil. T is the time switch, S
the main switch and L the lamps. C is the
thermostat contact and C” is a rear contact
for magnet M. o

When S is closed but T open all circuits
are open. When T is closed current travels
from the + main thru switch S, armature
A, contact C”, heating coil, rheostar, switch
T and back to the ncgative main. Soon the
coil heats up enough so that R touches C.

wwWw americanradiohistorvy com

A circuit is then completed from the posi-
tive main thru the rod R, contact C, mag-
net M, lamps L and back to the negative
main. The lights light and the magnet
attracts its armature A. As soon as A
leaves C” the thermostat circuit is opened
and it commences to cool.

“But,” you will say, “as soon as it cools
armature A will-—" Well, wait a2 minute.
Give me tiinc. As soon as A touches the
core of M, it closes the magnet circuit in-
dependently of rod R and contact C as fol-
lows: From the positive main thru S,
armature A, core of M, magnet M, lamps
L and back to the negative main. can
cool all it wants to now. Magnet M doesn't
care a rap. Its circuit is complete and the
lamps remain lit until the switch S is
opened again. In actual practise a slightly
different arrangement was employed. The
front contact C” carries the current for the
heating coil, which is about 3 amperes.
When the break occurred, a bad arc formed
and so an oil switch was employed to
quench it. This oil switch uses glycerine
and was described by the writer on page 403
of the October, 1917, issue of the Erec-
TRICAL ExreRIMENTER. The details of con-
struction of M are so simple that they
hardly require any explanation. The ther-
mostat used was a zinc rod 3/16 inches in
diameter and 4 inches long, wound with
four layers of No. 26 D. C. C. c~rper ~ag-
net wire for a distance of 3 inches 0 he
rod. See illustration.

In conjunction with the time switch a
short-circuiting push-button to lighi the
lamps without the time element was em-
ployed. Also instead of the time switch
being a knife or other closed-circuit switch.
a push-button was used to obviate the ne-
cessity of adjusting any switch but the main
S. To affect this substitution, another stick
relay had to be shunted around the time
push-button to keep the circuit closed, once
the time push had closed it for an instant.

The complete wiring as installed in the
writer’s home is shown in Fig. 4 and may
be briefly explained. The push P lights the
lamps instantaneously and the circuit re-
mains closed because M is a stick relay.
To light the lamps on the time push, T P
is deprest. The stick relay T M keeps the
circuit closed when T P has opened. After
the heating interval when R touches C and
closes M’s circuit, M attracts A and opens
the circuit of the heating coil and T M at
C”. Thus as soon as A leaves C” and goes
down, the armature of T M goes up.

(Continued on page 496)

Thermostatic Time Switch Control Clrcuit
Involving the Use of Two “Stick” Relays.
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A Water-Jet Blast Apparatus

By Professor HERBERT E. METCALF

NE ot the handiest articles around

the laboratory is a blast lamp.

Usually it is not extensively used
because of the fact that most labor-
atories are not fortunate enough
to be equipt with comprest air, and are

A Home-Made water Jet Blast Apparatus

for the Amateur Scientist. Hook Up Your

Spigot to the water Inlet and Presto! You

Have a Fine Blast of Alr, Sufficient for Two

Blast Lamps. It Will Yijeld at Least Five
Pounds Alr Pressure.

obliged 10 make nse of a foor blower to
obtain the necessary air pressure. The foot
hlower has a number of disadvantages, such
as giving an unsteady pressure, awkward
ness in  handling. and deterioration of
the rubber back. Also its first cost is con-
siderable The water-jet blast apparatus 10

¢ descrilied costs only a fraction as much
as a form bLlower, will deliver a steady
stream ir, and can he made in a1 very
short time with but little knowledge of
glass blowing

In general the water-jet lLlast apparatus
consists of two injectors, a hafile plate, and

a large collecting tube. The injectors are
the essentials of the outfit, and upon their
efficiency depends the amount of air finally
ubtained,

piece of heavy walled glass tubing,
about 12 inches long is drawn out in the
ame making a constriction about one inch
nd a huli from onc end. This constriction
should he made so that its walls arc as
thick or thicker than the original wall of
the tube. as otherwise they will break in
handling. This is done by thickening the
glass tul the point of the constriction
hy heating it and pinching it together, leat-
ing a awing out very slowly. The
umen o = constricted portion should be
st t millimeters in

Next plug one end with a cork. Center
a very fine flame on the short part of the
tube just ahove t nstriction until that
portion of the wall is white hot and hending
in under the flame. Then Llow gently into

the open end. A bubble will blow out from
the lieated portion which may be chipt off.
Thus a hole is formed. This is the air inlet.
Another tube is now made exactly like the
first. :

A picce of tubing which will fit inside
the injector tube loosely, should be drawn
out into a constriction <o that the final
lumen of this smaller tnbe will be slightly
smaller than the constriction in the lumen
of the injector tube. This, if cut in the
middle of the constriction. will furnish jets
for hoth injector tubes.

The two jets are then sealed firnily in
the short end of the injector tubes by
means of sealing wax. The point of the
jet should be as near the constriction as
possible, leaving only enough distance to
allow sufficient air to be carried by the
cnd of the jet.

le large collecting tube should be as
long as possible and may be made out of
tubing, a hottle or a broken graduvate. If

lottle is used the bottom may be cut
out by winding string around it, saturating
the string with alcohol, burning and plung-
g into cold water. The two large rubber
corks which are vnsed one in each end,
should be of a size 10 fit very tightly when
forced into the tube. The upper cork is
perforated with three holes, two for the
mjectors, and one for the air outlet tube.
The lower cork should have a large hole
for the water outlet. This outlet tube should
Le plenty large cuough to allaw all of the
waler 1o escapc.  Jn the apparatus as made,
the Jower tube consisted of a cut-off test
tube,

The wwo injectors are now put thru their
lioles and adjusted in their final positions,
A large cork will do for the baffle plate.
This is to lLreak the force of the water,
and to allow the air bubbles to rise in the
collecting wube. This cork should have two
holes bored partway thru 1o receive the ends
of the injectors, and then a series of small
holes aronnd the outside so as 10 allow the
water and air to come out
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TESTING THREE-PHASE MOTORS
FOR CONNECTIONS.
By Hersert J, MaLoNey, Engineer.
(Austraha.)

Many times electricians working among
alternating current machinery are called
upon to ascertain whether a three-phase
motor is star or mesh connected. Little
difficulty is experienced when the motor is
of open type, where the wiring can be easily
traced, but the difficulty arises when they
are confronted with a totally enclosed motor
with only three connecting leads project.
ing. The method here described is a simple
way of tackling the situation by meauns of a
megger and bridge, \Vlieatstone bridge or
volt and ammeters. The resistance between
the stator leads is taken; after that is ob-
tained bridge two of the Jeads and measure
the resistance between the two bridged
leads and the remaining one. If the re-
sulting resistauce is half of that obtained
by the first reading, it is a mesh connected
motor, but if it is more than half or near
the result obtained in the first reading, the
motor is star connected.

The author used for tests for this article
two Siemens 3 H.P. induction motors, one
mesh and the other star connected. Fig. 2
shows the motor of star connection with
two of the leads bridged. Fig. 3 is Fig. 2
in simpler form; as seeu, we have phases
A and B in paralle] and C in series with
them, with a resulting resistance of 127
ohms, according to the motor used, which
is more than half of 1.72 (seec Fig. 1) the
resistaiice before the bridge was placed

roving that it is a star connected inotor

ig. 6 shows the mesh wiring with two leads
bridged. Fig. 7 is Fig. 6 simplified—phase
A is shorted or bridged with phases B C in
parallel. The resistance of which is equal
to .44 obhms, which is half of .88 ohms, the
resistance minus the bridge. Fig. 5 proves
that the inotor is of mesh connection.

Fig. 4 and Fig. 8 show star and mesh
motors respectively, with two leads bridged
with volt and ammeters, using Ohm's laws

to find resistance (R equals —) and either
C

D. C.or A. C. can be used. A study of the
diagrams shows the simplicity of the method.

at right angles to the in-|  .-—{mes~.
jectors. )
The air delivery tube is

then put in the top rubber 5

cork, the baffle plate cork E,
adjusted and paraffined, and

the top cork prest firmly e ¢
into place. The bottom cork : s

with its outlet tube in place

is then forced in also. In gl

order that both jets func- -

tion, a double delivery tube

is made from glass, and

connection made with the Brigge

faucet with heavy-walled

pressure tubing. All joints

should be wired because of A

the high pressure caused by 5

the small size of the jets. 4 SRy C
On the water outlet tube, [;31“3}"

and on the air delivery tube,
there should be placed ad-

justable pinch-cocks over

rubber tubing. These are 28%

very important because

without their proper regu-

lation the apparatus will not

function. Turn on the water S
full force. Ii water rises 44 - &
rapidly and threatens to %
come out the air delivery & ¢ %
tube, the air pinch-cock TRINNIY
must be tightened. The £ig.5

-474"’T “172°3

Ty
9.7 te

hack pressure of the air will
cause the water to go down.
If too much air e¢scapes out

(Continued on page 504)
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Center Lead (s not Accesslble.
Cannectlons Are Consldered.

lne rractical Electriclan WIill Appreclate the Methods Above
Outlined for Testing Three-Phase Motor Caonnections, Espe-
cially In the Case of the Star-Connected WIinding, where the

Both Star and Mesh (Delta)
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Experimental Mechanics

LATHE CHUCKSN
HE next exercise of mmportance
which the novice should try, is to
locate the cutting of shoulders on a
piece of work, One way is to mark
tlie actual position and then proceed
v cut down the material to the mark and

By SAMUEL D. COHEN
LESSON VI

final step is to measure nine inches from
the dead center and set the tool to cut off
the stock to its proper length, in this par-
ticular case ninc inches.

Altho this job seems to be quite simple at
first glance, yet ninety-five per cent of the
beginners will find it difficult to produce the

work with the

required dimen-

castings, these chucks are particularly use-
ful and great time savers. Another type of
chuck is shown in Fig. 3. This is called an
independent chuck, and each jaw is moved
in or out by its own screw, which works
independently of the other jaws. 1ln this
device the work is chucked by moving the

sions. A great
deal can be
learned from
this job. First
and foremost the
use of the cut-
ting-tool, which
gives most trou-
hle to the nov-
ice; and second-
by, accuracy in
laying out work
to rigid specifi-
cations.

\Vhile prepar-
ing this lesson
the writer
thought it well to

g 2-
ahl Lathe Chuck.

Li=zed in All Machine Shops.

oo the required diameter as indicated in A,
iz, 1. To accomplish the same result with
hetier accuracy and speed, the use of the
cotting-off tool is employed as indicated at
B of tle same figure, which shows a typical
jioh with proper dimensions to be turned
imt oinn the lathe.

T proceed with the job it is first neces-
sary to obtain a piece of material one inch
in diamerer and eleven inches long. Square
up both ends by placing the material in the
iz clinck and using a side cutting tool.
Diriil @ counter-sink hole on the square faces
and =ct stock between live and dead cen-
ers, securing material to live center with a
fathe dog. Adjust the tail stock center so
thhiat the shaft plays slightly on the centers.
Fasten the tail stock spindle by binding
clamp, and keep dead center well oiled.
Mark cutting position on work, starting
fromm  dead center towards live center.
The cutting-off tool is started about 1/32
of an inch from the finishing line of the
shoulder, and kept in position until the
required diameter is reached, plus 1/32
af an inch more so as to allow for clean
finishing, In this case it will be neces-
sary at first to set the outside measuring
calipers to read 17/32 inch. Then with
ihe aid of a diamond-point tool, the re-
maining stock is cut off. To finish the face
iof the shoulder, use a side cutting tool. The

Fig.t

—r (13

Taal

Method of Accurately Cutting Shoulders

On a Lathe and Turning Down a Plece of

Shafting to a Smaller Dlameter at the
Two Ends.

Appearance of a Three-Jaw Automatic Univer-
A Speedy Chuck and a Type wme:iy

The Jaws Can Bé Reversed,
Thus Giving a Very Wide Scope of Action.

t

omit giving exer-
ciscs at this early
period and con-
sidered that fur-
ther details on
the usc of the lathe and other tools should
supercede evervthing else. This was found
to be essential in that it is jInportant to
know practically everything about tools aud
their uses before it is possible to procced
with building a machincd article or work-

(1T AR T

Owing to lack of space and the great
number of new feature articles we have
had to postpone publishing the following
articles this month:

“Spectroscopic Methods and Specira”—Part

II—by D_S. Binninglon.

“The Scerct of the Magnet Poles,” by Wal-
ter E. Keeuer.
“A Practical Elcetrical Photo Printer,” by

Dr. E, Bade.

But these, as well as ¢ host of other
“brand-new” features, wili all be in the
DECEMBER number,

i R R T A TR

ing on exercises, altho the last two men-
tioned are of importance, as they give the
amateur the fundamental practise neces-
sary to become familiar with the working
of the lathe.

In order that various shapes of work may
be held on the lathe, special tools called
chucks are used. There are many different
forms of chucks on the market, depending
upon their use. The chuck is one of the
handiest tools that can be attached to the
lathe, increasing its usefulness many times.

One of the commonest and most ysed
chucks is the so-called self-centering chuck,
which is shown in photograph, Fig, 2. This
particular chuck has three jaws. However,
there are chucks equipt with four jaws.
The jaws are usually opened and closed
simultancously by turning the handle which
is attached to a screw, the screw heing
geared to a worm connecting all of the
Jaws. As each jaw moves thru exactly the
same distance toward or awav from the
center, it is obvious that a drill or any picce
of work placed between the jaws will be
held directly in the center. For holding
twist drills, metal rods, bolts and small

wwWw americanradiohistorvy com

Converting a
Chuck, Capable of a Wide Variety of Machine Shop Work.
The Jaws Can Be Purchased Separately and Fit Any Face

Face.Plate Intc a Four-Jaw Independent

Plate.

stept (knurled) jaws in or out by the screws
with which they are controlled, the jaws
sliding in the block grooves. The jaw
blocks are holted against the face plate of
the lathe as shown in the figure. A single
jaw is shown in Fig. 4. These jaws are
adaptable for face plates, also for a great
variety of work, and are rapidly taking the
place of the larger sized chucks for several
reasons. They are better adapted for use,
being easily attached to the machine, and
may be connected to or taken off the plate
hy one man alone without the use of tackle.

These jaws are reversible, facing them in
or out. The sliding jaw may be quickly
run out and turned end for end, also the
blocks may be reversed if necessary. The
last, but not least, item is their cost, and
in this case they are much cheaper than
other jaws, as they can be secured to the
face plate furnished with the iathe. The
independent chuck is very handy, especially
in working with irregular shaped articles,

(Continued on page 488)

G+

(53

Single Independent Chuck Block of the

Type lllustrated in Use at Fig. 3. A Worm

Screw and Key Moves the Knurled Jaw
Back and Forth.
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[Experimental Chemistry

THE HALOGENS.

Continued.
BROMIN, FLUORIN, AND IODIN
BROMIN: History.

HIS element was discovered in 1826
by Balard, who obtained and isolated
it from the bittern or mother liquor
of common salt. It was the last non-
metal discovered previous to fluorin
and argon.

Occurrence. 1=

It occurs chiefly as magnesium bromid in
ea_water, and as the magnesium, calcium,
and sodium salt in many rock-salt deposits
and salt wells. 1t never occurs in the un-
combined state in Nature. Large gquantities
of this element are produced at Stassfurt,
and a considerable quantity is manufactured
from the residues after the preparation of
iodinn from kelp, but the larger portion of
our supply is derived from “bittern”, the
mother liquor of the salt industry. Bro-
mides and chlorides of sodium, potassium,
calcium and magnesium are contained in
the natural salt brine.

Preparation.

1. For preparation in the laboratory, 1t is
liberated from its most common compound,
potassium bromid, by the action of man-
ganese dioxid and sulfuric acid, analogous
to the preparation of chlorin from sodium
chlorid.
2KBr + Mn0O:; 4+ 2H,80, = K:SO0. +

MnSO, + 2H,O + 2 Br

|

<P

<
|
Gl 1
{
B
X E - <3
— o

Fig 139

Flg. 139=This Apparatus May 8e Employed

for the Preparation of S8romin or lodin oh a

Small Scale, Where a Retort Is Not Avallable.

The Operation s the Same as With the Re-
tort.—See Flgure 138.

Observe that oxygen and all the hydrogen
combine to form water, and that each metal
forms a sulfate, leaving bromid free. Com
pare, chlorin and iodin

2. On the large scale from brine springs,
the water is partially evaporated, leaving
sodium chlorid to crystallize out. The thick
liquid left, called Bittern or Mother Liquor,
and containing in solution salts like mag-
nesium bromid, is separated from the crys-
tals, and to it are added manganese dioxid
and sulfuric acid. Heating caused the same
reaction as ahove, in addition to which
some chlorin is set free from the sodium
chlorid.  This re: with the magnesium
bromid, sodium bromid, potassium bromid,
and liberates bromi

KC! -+ Br

KBr + Q

By ALBERT W. WILSDON
Thirtieth Lesson

Properties,

PHYSICAL. 1. It is a thin, volatile,
deep red liquid.
2. 1t possesses a very pungent, stifling

odor as a gas.

Flg. 138—Retort Method of Preparing Bromin
from Potasslum Bromid, Manganese Dloxid
and Suifuric Acld.

3. Its specific gravity is 2.99 at 15 degrees.
4. It is intensely poisonous, attacking the
membranes, especially the eyes. It burns
Lnlol the flesh and makes sores difficult to
eal.

5. It is soluble in 28 parts of water. Its
water solution being commercially known
as Bromin Water. It is more soluble in
carbon disulfid, alcohol or ether.

6. It freezes at —7 degrees, but rapidly
evaporates at all temperatures above that.

7. At 1200 degrees the bromin molecule
splits into its atoms. This makes one atom
per molecule.

CHEMICAL. 1. Its chemical properties
are very much like those of chlorin.

2. It has great affinity for hydrogen, and
for metals, with which it forms bromides.

3. When dissolved in water it gradually
combines with hydrogen and frees oxygen.
. 4. Antimony powder burns in bromin as
in chlorin.

5. Bromin will not unite with oxygen, and
no oxid of bromin is known.

T

- -

f1g. 15¢ |
Flg. 137—Aludels, which Conslst of Flask.
Shaped Glass Vessels WIith Clircular Openings
In the Bottom to Admit the Necks of Other
Flasks, Used In the Commercial Sublimation
of Jlodin. Over the Furnace at the Right Is
the Retort Where the Reactlon Takes Place.
The Hot lodin Vapor Sublimes on the Sides

and Necks of the Aludels.
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Uses—In the {free state it is employed
in the manufacture of bromides and of
many bromin derivatives of the coal-tar
compounds. It is also used somewhat in
the manufacture of anilin colors. Potas-
sium bromid is employed in medicine, and
is the basis of other bromin compounds.
Silver bromid is employed extensively in
photography, especially for the negative.

FLUORIN: History.

The art of etching glass by means of a
mixture of fluorspar and sulfuric acid was
known as far back as 1670. Many at-
tempts have been made in recent years to
isolate this element. In 1886, Moissan, by
passing a current of 50 volts and 15 amperes
thru anhydrous hydrofluoric acid, cooled to
—23 degs, and contained in a U-shaped
platinum tube, succeeded in obtaining the
free element fluorin, as a colorless gas
which has since been obtained in solid liguid
form. Fluorin was liquefied by Moissan
and Dewar, by utilizing liquid air as a re-
frigerant, at the temperature of —187
degrees,

Occurrence.

It occurs chiefly as calcium Auorid—
Fluorspar — CaF,, which is widely dis-
tributed over the globe, and as sodium and
aluminum fluorid — Cryolite — (Nas AlF,)
which is found in deposits in Greenland. It
has been found in small quantity in sea
water, in many mineral waters, in the bones
and teeth of man, and in milk.

§ =

S JhISHE Tube

orcvoord
cover

lorge teater

~Small besker
Bleachng

powaer **‘E:-&*%{J

£ 140 ¢
FIF' 140—A Large and a Small Beaker Com-
prise

s the Apparatus Necessary for Obtalning
Chiorin from Bleaching Powder.

Properties,

It is a pale greenish-yellow gas, possess-
ing a very penetrating odor. It is chemic-
ally the most violently active of all kmown
elements. Jt combines with all of the com-
mon elements except oxygen, platinum and
gold. It readily and energetically attacks
§ilica—glass-——thus its application for etch-
ing glass.

Its most important use is for etching
glass, when in the form of the compound
hydrogen fluorid—hydrofluoric acid.

IODIN: History.

In 1811 or 1812, Courtois, a soap-boiler of
Paris, observed a peculiar corrosion of his
copper kettle during the evaporation of kelp
liquor, after crystallizing the sodium car-
bonat from it. Subsequently he obtained

(Continued on page 491)
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ELECTRICAL EXPERIMENTER

Thls department will award the following monthly prizes:

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

The purpose of this department is to stimulate experimenters towards accomplishing new things with old apparatus or old rmaterial
and for the most useful, practical and original idea submitted to the DLditors of this department, a monthly serles of prizes will be awanli:d:

For the best idea submitted a prize of §3.00 is awarded; for the second best idea a §$2.00 prize, and for the third best prize of $1.00.
articie need not be very elaborate, and rough sketches are sufficient.

Make sketches on separate sheets.

FIRST PRIZE, $3.00

AN ELECTRIC POULTRY
WATERER.
\When the family is gone for a long
while an electric waterer will come in very
handy. A lump of ice may be added in the

o

An Automatic Electric Waterer for the Chick-

ens. A Dry Cell Or Two Runs the Qutfit for

a Long Time. In Making the Contact At D"

Be Sure to Form It of Springy Brass So the

Magnet and Valve Have a Chance to Function
Before the Clrcult Is Opened.

summer time to keep the water cool. C,
is a waterproof box made by putting on
about two coats of waterproof varnish.
B, is a board 1 inch wide. This is nailed
at the sides of the box so that it will extend
across the box. The box can be of any
width and height.

An electro-magnet is screwed to the
bottom of the board B. On the top of this
door is soldered a clamp attached to the
solenoid. The water pressure will hold
the door tight against the hole in the box
to prevent leakage. The pan G should be
right under the door L.

A picce of heavy wire F, should be
sharpened at one end and stuck into a cork.
The rod F, is put in the pan G, with the
cork at the bottom. At the other end is
fastened a piece of brass an inch long.

A piece of brass D, is mounted as shown
so the bottom will be as far below the con-
tact on the rod F, as the pan is deep. The
wiring is shown clearly. The pan G, is
filled with water; so is the box As the
water is drunk by the poultry the float F,
goes down with the water. Finally when
the pan is empty the contact on the rod F
touches the fixt contact D—this closes the
circuit and the solenoid draws the door
L up, the water in the box C rushes out of
the hole in the side of the box which was
closed by tin door L and starts to fill pan
G. The float F goes up and the contact on
the upper end breaks the circuit; the door
drops down and the water stops ﬂowing.

One battery is sufficient to run this
waterer for a long time.

Contributed by WILBUR BRITTON.

We will make the mechanical drawings,

The
Use only one side of sheet,

SECOND PRIZE, $2.00

PHENOLPHTHALEIN POLARITY
INDICATOR.

The accompanying illustration shows a
very simple and accurate way to make a
polarity indicator. Altho there have been
many articles on a simple way to make
polarity indicators many of them have
failed, because they did not prove accurate
when a small current was past thru it.

For this indicator, make a 25% solution
vt phenolphthalein, which can be bought at
any drug store or chemical supply house.
Then take a carbon filament bulb and file
the tip off; pass a wire into the bulb and
break the filament as in illustration, and fill
the bulb about 34 full of tphenolphthalein
solution, and seal the tip of the bulb with
sealing wax. By passing a current thru the
indicator, the wire leading to the positive

THIRD PRIZE, $1.00

B —,

USE A “MAGNETIC” TACK
HAMMER.
1 2% & |7 ?that “blankety-blank” ham-
mer! That's the third time!
For the benefit of the reader I will say
that the above is not a new form of writ-

.
#Mogretrc head ot

Tacx

Frange

LAST CALL

On November Ist the sub-
scription price of the “Elec-
trical Experimenter” advan-
ces to $2.00 in U. S. (Canada
and Foreign, $2.50.) This is
the last chance to subscribe at
the old rates ($1.50 in U. S.,
Canade and Foreign, $2.00).
No subscription for more than
five years at the old rate ac-

filament, will give off red bubbles, while the
negative filament will give off white bubbles.
After the current is shut off shake bulb so

“T_Finehole

Seatng wox.

white bubbles f Red .Z‘J:/Jb/es

Fhenolphthalen?
“Selution

An Excellent |dea In “Polarity Indicators® for
the Shop Work-bench, It is Made From a
Burned Qut Incandescent Lamp. The Tip Is
Broken Off and the Bulb Filled With a
Phenoiphthalein Solutlon.

as to make the coloration about the positive
filament disappear. It is then ready to be

wwWw americanradiohistorvy com

At Left—The *"Cuss-less’” Magneti¢c Tack

Hammer. At Right—Home.-Made Pipe

Frame for Pollshing Head Described [n
Detall Below.

ing or sign language, but merely a pleasant
way any man has of expressing his candid
opinion of the common indoor sport of lay-
ing carpets. For some reason or other,
when one tries to indulge in this pastime the
hammer has a cute and exasperating prac-
tise of colliding with the thumb or fore-
finger, and the result is far from agreeable,
But here's a little idea that will not make
friend wife hold her ears in horror and bid
her better half to “remember that the chil-
dren are around.” As intimated by the title,
it consists merely in having the hammer
head magnetic, which may be done by bring-
ing it in contact with a permanent or elec-
to-magnet, in the usual method of magnet-
izing. The tack will then be held in the
proper position, as shown by the sketch,
without the necessity of using either the
thumb or forefinger, as heretofore.
Contributed by JOHN T. DWYER.

HOME-MADE POLISHING HEAD.

The sketch above shows a practical
“Polishing Head” made of ordinary pipe
and pipe fittings. First secure from a
plumber the following pipe and fittings:—
3 tees, 2 male-female elbows, 2 nipples 1
inch long, 1 flange and one piece of pipe
5 inches long.

Fit them together according to the ac-
companying diagram, and thread a shaft
of the right size 2 inches on each end. A
pulley, either flat or grooved is fastened in
the middle of ‘the shaft by a set screw.

This can be used as a polishing head or
for a grindstone.

Contributed by L. H. DECKER,, JR.

used again. With this indicator no one can
hardly make a mistake, even when passing
a small current thru it.
Contributed by
THOS. A. HORIWITZ
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YOUNG MAN,

. BE A CERTIF

Never before has there been such a big demand
lor trained graduate electricians, and never at
such splendid pay. There are not enough trained
men in the country. More men must be trained to
meet this urgent need. Here is your opportunity!

You—yes you —are wanted, but as a
TRAINED ELECTRICAL MAN. In these
days there is no place for idlers, and there is no
place for the untrained man. In civil or military

Some of lifc he is not only useless, but he is a burden. It is
the many now up to every one of us to prepare to be just as
valuable useful to the country as possible. And after the
FREE war the untrained man will be up against it still
zdvantages worse, because he will be unable to compete with

enjoyed by
my students

the skilled men now being trained. How does
this hit vou?

1. | give each
student, abso-
lutely free of
cost to him, a
fine outfit of
high grade
electrical
tools, materlals
and Instru.
ments.

BE A

CERTIFICATED
ELECTRICIAN

Earn $45to $100 a Week

T'here is only one thing to it; you simply have to prepare for a
rcal business if you expect to ever get ahead; and I can easily
train you so you will soon be ready for a fine Electrical position.
if you will only follow my advice and instruction. My system of
Instruction at Home, without interfering with your work, is
simple and clear yet thorough and complete. A few months
snappy training of the right kind will prepare you to earn a gond
salary and start you on the way to a big success.

I have trained thousands of men and [ know what I cando for
you. In fact, I know so well that T will Guarantee under Bond
to return every cent of your tuition if you are not entirely satisfied
when you receive your Electric Certificate as a graduate of my
school.

tHow have other successful men gotten ahead? Not by idly
drifting along, but by preparing for bigger things. They have no
more brains than you, but they have trained them. You can do
the same and soon be earning a fine income.

L. L. COOKE, Ch
CHICAGO ENGINEE

DEPT. 20X 441 Cass Str

2. | teach each
student soon
after hs en-
rolls & egecial
branch of elsc-
trical sclence.
80 he can be-
oln  to make
monay from
the start.

3. And before
you Anlsh )
will glva You,
also, FREE.
sdditional In-
struction Ia u
speelal branch
of sloctrical
sclecoa, de-
slposd to place
rou sbsolutely
In the ranks of
ihe most suc-
eessful and
best pald men
In ths profes-
slon.

L. L. COOKE,

Chlet Englnesr, Chlcsgo Englficering Works. -
The well hnowa Comsulting and Advhwory Englnser, formerly
Member of Englneerlng Statf of American Bridge Co., Pressod
Steel Car Co., and Mitllkan Bros., Great Internatlonal Engl.
Mew York, Londef and South Africa. YQUR AB-
0 JNSTRUCTOR.

neers of
VISOR AN

You benefit by mentioning the ‘'Electrical Espenimenter” wken writing to advertisers.
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URE WANTED !

"ATED ELECTRICIAN

You Men Of Draft Age TlDon't delay taking up this course because you may be drafted.

oy 1at’s the very reason you should begin immediately. It is your
patriotic duty 10 make yourseli worth the most possible to your country—and to yoursclf-—and of course the
trained man with 1echnical education is the one who rises in rank and pay. If you begin at once you may finish
the cdoursc before you are called. but if not the part you have covered will be a benefit to you. Write me about
1t today.

What Can You Do as a Trained Man? | 'hs s absolutely the day of

] the specialist. Success in any
line depends upon training. \What line will you take up? There is no field that offers such a wide range of
application, such wonderful opportunities for financial advancement and such urgent need for more trained men
as Electricity. I can very quickly train you so that you can handle your share of the business of the nation.
But it is up to YOU. You must act for yourself. But if you will give me your confidence and your co-opera-
tion I will take you along the way to a real success.

In addition to the fact that I am Chief Engineer of Chicago Engineering
The Only SChOOI \Works and can help you better than anybody else, here we have large finely

equipped shops where you can come at any time for special instruction without charge. No other correspond-
ence school has such equipment or can make you such an offer.

7 Right now I am giving a big valuable surprise that I cannot explain here, to every
SpeCIal Offer stident who answers this ad. Be sure to gel this. Write today.

I R E E T

Send me the Free Outfit coupon at once. Do it nozw! For a limited time I am making a slashing cut in
the cost of tuition and giving each new student a fine Qutfit of Electrical Tools, Materials and Instruments—
Absolutely Free. 1 will also send you—ifree and fully prepaid—Proof Lessons to show you how easily you

can be trained at home to enter this great profession, by means of my new, revised and original system of mail
instruction which has proved so snccessfu! for my students.

Valuable Book Free

To everyone who ancwers this ad ! will also send without charge
mﬁ free book “How to Become An Electrical Expert”.  Write for 1t
today.

Tear Off and Mail The Coupon Now!

1t will not cost you a nickel to find out all about this. and it _may
mean everything to your future life. Don't neglect it.  Tear off the
conwpen right now. Fill in your name and address and send it 10 me
Then what 1 will send back to you will show you the wonderlful
opportunity 1 am offering you and how easily you can take advantage
of it. Now tear off the coupon

FREE “OUTFIT” COUPON

CHIEF ENGINEER COOKE,
Chicago Engineering Works,
Dept. 20X-441 Cass Street,
Chicago, IlI.

F Engineer

NG WORKS
Chicago, Il

I"lease send me at ance—fully prepaid and entirely free—complete

particulars of your great offer for this month.

Name J e P g

\dldress - b0Df - 06006 E00-|0 0N > aa00000

City FEETErEY™ . -0 - State Dewsrengma- - -5 - -1 -

You benefit by mentioning tie “Electrical Eazperimenter” when writing to advertisers
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ELECTRICALLY OPERATED TOY
STEAM ENGINE.

The accompanying sketch shows how to

operate a model steam engine by electricity.

nres forenst ~ : o

¢

Qpper
wiras

Running a Toy Steam Englne WIth Elec-

trolytically Produced Steam. Two Wires Are

Past Thru a Rubber Plug and Connented With
a Step-down A. C. Transformer.

Procure a firm rubber plug the size of
the water hole in the boiler. Bore two
small holes thru it, then force two pieces
of copper wire thru the holes—No. 20 B. &
S. will do. Fill the boiler about half full
of water, then insert the plug in the water
hole so that the ends of the wires will be
about one-half inch in the water. Have the
wires as close together as possible withount
letting them toucg.

onnect the protruding ends of the cop-
per wires to a transformer that gives 25-30
volts, switch on the current and the engine
will run as good as if a spirit lamp was
used to heat it. The resistance of the water
between the two wires will, of course, cause
the water to boil and therefore generate
sieam.

By using this method and starting with
cold water I have had steam up and the
engine running in fwo minutes!

Contributed by A. E. WOODHOUSE.

A “PUSH-BUTTON” LAMP SOCKET.

Secure an ordinary wooden push-button
and remove the button, inside contacts, etc.
Enlarge the hole in the front of it so as to

lomp

e

waod push
ouiron

- - —

Yo batrery

A Good Use for Old wood and Composition
Push Buttons—Make Lamp Sockets Qut of

'Em. A Screw-eye Permits Them to Be Hung
Anywhere,

ELECTRICAL EXPERIMENTER

admit the socket part (base) of the lamp
and fasten it in place with a little sealing
wax.

Next pass the wires thru the base of the
push-button and screw it to wall. Solder
the wires to the base of the lamp, and fasten
the two parts together by screwing on to
the base.

Contributed by HORACE C. LEEDS.

ELECTRIC DOOR ALARM.

This device can be made of material
found in every amateur’s junk box. The
taterials needed are: 2 switch jaws (one
drilled), 2 binding posts, and a right-angle
triangle of any material. Size is left to the
inaker. This door alarm will ring if the
door is moved, even if only one inch, and
won't stop its noise unti] the proper con-
cealed switch is thrown off.

Contributed by H. PIERVIS,
Swdow [
& cﬂ /& 7
e/
7 o
. E
8§
§
L= .
My u—u' ]
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DJoor Jormb Frvot ==
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Easlly Made Form of Automatic Door Switch
which Glves Alarm As Soon As Door ls
Opened.

EXPERIMENTAL ARC LAMP FROM
SPARK GAP.

Wishing to pass on a little idea to fellow
experimenters I respectfully submit the fol-
lowing :

Any one possessing a spark gap such
as in Fig. 1 can make a good experimental

A+ Rocroting flonges
B Lieclroges "
& Corbon mﬂw

Fig 1
8

r}

4 g 2 1

Take Your Temporarlly Obsolete Spark Gap,
Fit It WIth Carbon Electrodes, and Presto!
You Have a Flne Experlmental Arc Lamp.

“arc” out of it without changing it at all.
Secure a piece of carbon and drill a hole in
one end the size of the electrode. After
pointing the carbon force it on until it
recaches the flanges. Fasten a similar piece
on the other electrode and it is ready for use.
The radiators tend to prevent overheating.
These arcs work best on from 50 volts to
220, suitable choke coils or resistancce being
used, of course.

Contributed b’y

N. KENNETH MEHATFFIC.

AN AUTOMATIC ELECTROSCOPE
CHARGER.

Did you ever want a mecans of charg-

ing an electroscope quickly and at any
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time? An illustrated description of a con-
venient automatic device ifor charging a
sensitive aluminum-leaf electroscope for
laboratory and field work with radioac-
tive minerals, is given by L. Kolowrat in
the Philos. Mag. As shown, it consists

c [
£ g
Jo | =
: o,
N ©
? . Okl w
[+
Z ////' ¢ 7

[
Did You Ever Wish for a Simple Means of

Charging An Electroscope Quickly? Here's
a Simpile Device for Doing Just This Thing.

cssentially of an ebonite rod A4 which,
while being pushed down by means of the
button B, is rubbed against cloth placed
at C—e.g., in form of a pile of perforated
disks. During the subsequent motion the
charge thus produced is collected on the
fixed brass tube D, insulated by the ebonite
collar E. This tube remains, on the other
hand, in permanent connection with the
piece FF, consisting of two coaxial
cylinders and moved together with 4.
When the rod is at the end of its path
a swinall finger G lightly touches the sup-
ort of the leaf to be charged. By re-
easing the pressure on B the spring H
brings the rod to its original position,
simultaneously connecting F with the brass
disk /, and consequently with the electro-
scope case. The dimensions being chosen
consistent with the capacity of the leaf
support, things are easily adjusted so as
to produce a convenient deflection of the
lead with a single push of the button. A
good plan is to overcharge the leaf a little
and to keep the button down until the
system has discharged itself to the de-
sired point.

HANDY QUICK THROW SWITCH

Here is a switch of novel design allowing
quick changes and at the same time is well
constructed, besides being very casy to in-
sulate. As will be noticed it works on the
UP and DO\WWN-ward movement, the blade

For Many Purposes a Rapld Quick-throw

Switch Is Often Necessary. Thils Design
Gives a Good Contact WIith Plenty of Speed.

revolving near the handle on a shaft se-

curcd to two wooden or other posts. Two
blades or even three could be used.
Contributed by E T.]J.


www.americanradiohistory.com

1918

November,

ELECTRICAL EXPERIMENTER

i 5

483

A PRACTICAL HYDROGEN SUL-
FID GENERATOR FOR THE
CHEMIST.

By K. BURNEIT

YDROGEN SULFID is an absolute
H necessity in every laboratory where
analysis is carried out, but, as this gas
is quite poisonous and, furthermore, pos-

This Novel Hydrogen Sulfid Gas Generator
Can Be Constructed from Parts Found About
the Workshop.

sesses a characteristic, disagreeable odor, it
is essential that it be generated at the time
of using.

Below is described a simple generator of
my own design, which, from my experience,
has proved a complete success. As will be
seen, the action is essentially the same as
in the well-known “Kipp”, but, as the con-
struction of this differs somewhat from my
own design, | have found it necessary to
add certain additional parts.

The materials needed are:

1 Wide mouth giass bottle G.

1 Gas cylinder.

1 Tube (6” x 1” diameter) made from
narrow bottle,

1 Atomizer bulb.

3 Glass taps. or pinch cocks.

3 Rubber corks to fit tube, cylinder and
bottle. .

1 Thin one-holed cork (to hold FeS in
tube).

Rubber connections and glass tubing.

Chemicals:—Ferrous suifid.

Hydrochloric acid.

The esential working of the generator is
as follows:

When tap A is turned (see figure) the
acid rises in tuhe B, coming in contact with
the ferrous sulfid, thus generating hydrogen
sulid gas, which, passing thru the wash
bottle C is purified and escapes at D.

Use of the Bulb.—The pressure in tube
B required to overcome the counter
pressure exerted by the water in the wash
bottle is often strong enough to force
down the acid in tube B, and thus from
further contact with the ferrous sulfid.
The result is “no gas”, Upon squeezing the
bulb, however, the pressure is overcome
and the acid rises in tube B, thus forcing
out the mas.. | have proved this in practise.
It is essential that a bulb having an air inlet

S. GERNSBACK

A SIMPLE WAY TO MAKE YOUR
OWN VELOX PAPER.

Take any smooth piece of paper about
4"x4” {(glossy paper is best) and cover
with a coating of silver nitrat (AgsNO:)
using a camel’s hair brush. If this is ex-
posed under a good negative toward the
sun a fine print will be obtained of a de-
lightful dark brown. It can be fixt in
sodium thiosulfate (tho.) about 5 grams
to 200 c.c. of water. Do not leave in solu-
tion over three minutes, as it will take the
color out of the print. Then wash.

A Simple Freezing Mixture: Take a
tumbler full of powdered sodium sulfate
and drench with common hydrochloric
acid (HC1). Then plunge a test tube of
water into the mixture and in two minutes
it will freeze.

Contributed by IRVING ROTH.

HOW TO MAKE BENGAL LIGHTS.

Take 8 parts saltpetre, sublimed sulfur 4
parts, and antimony 1 part and mix well
into powder. Beat firmly in stout iron cup
and set on fire. Such lights are made use
of for signaling long distances at sea. If
a little camfor is added it will burn brighter.

Waterproofing paper: Plunge unsized
paper once or twice into oil of turpentine,
and dry by gentle heat.

To handle fire without ltarm: Mercury
neutralized in vinegar and the white of an
egg smeared on will preserve anything from

re.

Contributed by WORTH C. KNOWLES.

is employed, otherwise it is useless.

Use of the Pinch Cock “F’—In order
that the acid may rise in tube B it is neces-
sary to open the pinch cock F to admit air.
This is also necessary, when shutting off the
generator, in order to expel air, but it
should be kept closed when the acid has
reached “low level”, to prevent rise in case
of leakage or lessening of pressure, due to
the hydrogen sulfid dissolving in the acid.

Any amateur chemist may set up this ap-
paratus without much expense and I am

Hyarogen ™
Sulp/ide”

Hoter

ferrous Sulphide “Thin ane-hole cork

(13
Detalls of Hydrogen Sulfid Gas Generator.

confident that, if constructed upon this
plan, it will give no trouble and the result
is an odorless and convenient generator
which makes a fine looking piece of ap-
paratus for any laboratory.
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HOME-MADE DISTILLING APPAR-
ATUS.

The accompanying sketch illustrates a
home-made Distilling Apparatus. The con-
denser is made from a student lamp chim-
ney. Insert a cork at both ends and bore
them for glass tubing. Tube A should ex-
tend straight thru the condenser; tube D
should extend about an inch below the cork.
I found that if tube D is cut off about
four inches below the bend and a long
piece of rubber tubing used instead of a

e | /,_Jl

Boiter p—=,

(Ut gloss tube iy

/;erep ‘ 11‘ 'JLLJ

N
| Stucent d/ﬂ,ﬂ(ﬁflﬂb
| ‘
e B oan or <
¢ Fig 1

Easlly Made Distiiling Apparatus Which
Every Amateur Chemist Will Find Extremeiy
Useful About the Laboratory.

long glass one it would cost less and be
tmore serviceable. Tube C should extend
about 1 inch above the bottom cork. The
condenser is held in place by a piece of
wood, shaped as in Fig. 2, fastened on a
shelf above the bench.

The boiler K is an empty coffee can. A
hole is cut in the cover and the neck of an
empty maple syrup can is soldered over it.
The cover is then soldered on the can so
that the steam cannot escape. Three pieces
of tin are next soldered on to form a sup-
port.

Another can L is fitted with a small
faucet which can be obtained off an old
gas jet. This can is supported on legs
like the boiler. Care should be taken that
the bottom of the can L is on a level or
higher than the top of the condenser.

When the water boils in can K, the steam
passes thru tube A. The faucet on can L is
turned on; cold water flows thru tube C
and circulates thru the condenser and flows
out thru tube D into a sink or a large pan.
The distillate is caught at E.

If, when the water is turned on, the
lower cork leaks some melted paraffin
should be poured slowly into the tube and
allowed to harden. This may be done on
both sides of the lower cork.

If anything besides water is to be dis-
tilled a glass flask must be used instead of
can K

Contributed by

FREDERICK REYNCLDS.
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Uur Amatcur Laboratory Contest is open 1o all readers, whether subscribers or not. The photos are judged for best arrangement and cfiiciency
of the apparatus. To increase the interest of this department we make it a rule pot to publish photos of apparatus usaccompanied by that of the owner.
Dark photos preferred to light toned ones. We pay $3.00 prize each month for the best photo. Address the itor, ""With the Amateure™ Dept.

Mesusane e L L L L T T L T T T e T Ty

“Amateur Electrical Laboratory” Contest
THIS MONTH'S $3.00 PRIZE WINNER—ELLIOTT C. WOODFORD

PRESENT herewith three picturcs of the chemical laboratory that Engene Cortright and myself are using at the present time. One of the phatos
(top center) sbows the cheniical €ahinet containing over two hundred and fifty chemicals, all labeled and arranged in alphabetical order. This
{’"lu shows Eugene Cortright standing at the left of the cabiner, and youra wruly at the right. Anotber photo, figure 1, shows the shelves

of chemical apparatus, including burettes, crncibles, evaporating dishes Florence flasks, Erlenmeyer flasks, funuels, graduates, mortars and pestles,
retorts, wash hottles, condensers, hydrometers, beakers, U-tubes, and chemical thermometers. To the right of these shelves is the medicine cabinet,
and below the medicine cabinet is a soapstone sifik with bot and cold water. Another table contains a ring stand, gas taps, Bunsen burner, rack of
test tubes, gas mask. and electric 1ap. Also a componnd microscope. One of the tables contains a chemical balance, a 14 K. W. transformer, con-
denser, and spark gap (part of tbe wircless station that we had at onc trime, but which is dismautled now), and which material we intend to
nsc io building an N-ray apparatus.  Our stock cabinet contains extra test tubes of different sizes, pipettes, %!ass tubing, rubber tubing, electrical sup-
plies such as switches, fuses, bulhs, sockets, and adapters, ad lib, ad infinitum. tieintt C. Wooororn, Owego, N. Y.

HONQRABLE MENTION—MILFORD H. COHEN

4BOUT fonr years ago, being interesied in Electricity, I staried a small experimental shop, which I havc Ly the dint of hard work built up to quite
A an efficient electrical and chemical laboratory. [ have an arc light which throws a beam from a mile to a mile and a half. [ have constructed
= many, but this has been my most successful one. A choke coil is used for its resistance which has proven very satisfactory. \Vhen battery
current is necessary ] have a one-eightb borse-power motor, which drives a small fifteen-volt D. C. generator, and this supplies ample current. |
also bave an old-style graphorb'ﬂﬂf. which plays the ¢ylinder style records; with this grapbophone 1 secured a recorder, and a few blank Dictaphone
records. This outit is excellent in receiving wireless messages coming at a fast rate of speed, for as soon as the message is completed, the reproducer

1y be changed, instead of the recorder, and in this manner the message may he repeated at a slow rate of speced. This was before the wircless sta
tions were dismantled by our Government, of course. On the side wall of one of the pbatos (lower grOu‘?) you will sec a very efficient electric
furnace, from which a very bigh degrce of beat may be obtained. 1 am now engagod in making an ante, which is to he driven by a Smith Motor
\Wheel. My shop is very bandy in many otber ways, as it allows me 1o corstruct various models described in THE ErecTricar EXPERIMENTER. In my
hemical lahoratory | am also daing some very interesting experiinents. d1Lroro H. CoHEN, Charleston, W. Va
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. Phoney

Under this heading are puhlisht electrical or mechanical ideas which
our clever inventors, for reasons hest known to themselves, have as yet
not patented. We furthermore call attention to our celebrated Phoney
Patent Offizz for the relief of all suffering daffy Inventors in this country
as well as for the entire universe.

We are revolutionizing the Patent business and OFFER YOU THREE
DOLLARS ($3.00) FOR THE BEST PATENT. If you take your Phoney
Patent to Washington, they charge you $20.00 for the initial fee and then

ELECTRICAL EXPERIMENTER

485
Patents

you haven’t a smeil of a Patent yet. After they have allowed the Pat-
tent, you must pay another $20.00 as a final fee. That's $40.001 We
PAY YOU $3.00 and gramt you a Phoney Patent in the hargain, so
you save $43.00!! When sending in your Phoney Patent application,
be sure that it is as daffy as a lovesick hat. The daffier, the hetter.
Simple sketches and short descriptions will help our staff of Phoney
P;flent Examiners to issue a Phoncy Patent on your inveation In a
jiffy.

%
7

"“:‘ﬁ R O S P +-¢ — I

Prize Winner:
work without a hitch In 101 per cent of all cases.
bell button indicated in the S.E. corner of the map.

THE MOTORMAT BURGLAR EJECTOR. Herewlth witness my idea for an electric motormat burglar ejector, guaranteed to
Mr. Burglar approaches the stoop and on his first step upward depresses the electric alarm

You've got me, Stevel

The knlght of the black-Jack hits the button—the bell rings—the

hero of the family (he, she, or it) arises and sneaks up to the front door—beholds Intruder on motormat and does his duty by throwing in the

motor switch. The result is lilustrated at the right.

wifie sees you first as you rise up the front stoop about 3 G. M. In the morning after the night before.
Inventor. wm. A. Fritsch, Brooklyn, N. V.

shock absorber—you know where!

1 said it was 101 per cent efficient—the extra 1 per cent is the time it ‘'gets’’ you, when

Take a tlp., Brother Yelps, wear a

5 .
*"7’/ -
P éu_\/ = Ay
‘\&l[ . A ;
% o © J &
: e\
: P o 5
: 57,
A ’-
A .
©
2\0
A )
pA |
R )
\ e s Coc Y s
E— S
: PUrP s e ..
AMBERE w wh
5 oy
o WAT£§L;’ ]
. N ‘é“l */ ‘s = X\»4j ‘Ti !
WATER 7TANK ﬁi Wi IW T HUA KD |

THEA IR . LAAIN FPOWER-PLANT.
single night by the thousands of theater-goers In such a large city
thing like 49,530,666 H. P. per evening for New York City alone, ac

a water pump under the floor,
the supply tank above the water-wheel,
which charges a storage battery.

unsuspecting audience,

etc.

Did you ever stop to think just how many
as New York, when the

¢ ordlng to mly figures.
gether and eventually devised the astonishingly slmple chair pump an d dynamo pla

The pump sucks water up from the tank below the water-wheel, forces It out thru another plpe back to
The same water is th us used over and over agaln.
Thus the electricity required for llghting up the theater,
The manager gets his money’s worth and the Public Is pleasedlil

faswn iloiscpuwer ot tree energy are dissipated every
sit down and get up? [t amounts to some-
o, hence and thus, | collected my brailns to
nt here shown. Each chalr Is connected by a lever with
The water-wheel drives the dynamo,
“maovle’’ machine, etc,, is all provided by the
Inventor, Paul Austin, Phoenixvllle, Pa.
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The *“Oracle™ is for the sole benefit of alt electrical experimenters.
the benefit of all, but only matter of sufficient interest wlll be publisht.
be answered:

1. Only three

be answered by malil free of charge.

4. If a quick answer is desired by mail, a nominal charge of 25 cents is made for each question.
research work or intricate ealculations a speciat rate will be charged,

are answered,

Questions will be answered here for
Rules under <which questions will

uestions can be submitted to be answered.

2. Only one side of sheet to be written on; matter must be typewritten or clse written in ink, no
pencited matter considered.

3. Sketches, diagrams. ¢tc., must be on separate sheets.,

Questions addrest to this department cannot

1f the questions entail considerable

Correspondents will be informed as to the fee before such questions

MAKING SOLENOID MOVE ALONG
; IRON BAR.

(939) . Doherty, New York, N. Y,
sends us a proposed scheme for creating
axial movement of a solenoid along an iron
bar and wishes our advice on it.

A. 1. To our best knowledge, there is no
practical way of creating motion or travel-
ing of the solenoid along a straight iron
bar in the way you show in your diagram,

= .

NTYI Iron bor Sovode cor!  Conlocts
S et pm——— ey il
£ R ) f_f - .-. ===
_— T __lg___, — N
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- | e :
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Method of Causing a D. C. Solencid to Move
Along an Iron Bar Without Any Commutating
Device or Motor.

sce sketch “A"”), but it is possible to ac-
complish this by simply having the iron
bar slightly tapered (sketch “B") and you
will ind a very long treatise on this very
subject given in U. S, Patent No. 1,248,273,
copy of which we can supply 2t 10 cents.
The Evectricat ExpERIMENTER for Febru-
arv, 1918, page 702, contains a brief digest
on this interesting patent.

CAN HIGH VOLTAGE ALONE
KILL?

(960) \V. A. ], New York, asks:

).1. We ask you to kindly answer the
following question, in order to settle a
dispute between two friends:

A says that a wire charged with 75,000
volts of electricity, without a fraction of
an ampere in it, would kill a person touch-
ing it. B says that altho the wire is charged
with such a large voltage and there isn't
the least part of an ampere in it, that a
person touching it would not be killed.

We have asked several persons about
this matter but in view of the fact of their
varied answers we have decided to let
yours be the last word. We would appre-
cate i very much, therefore, if you would
kindly inform us what the effect would be
on a person touching the wire. In case
it would kill him we would also like to
know it the killing would be instantly,
gradually, or finally

A. 1. In the first place it is impossible to
have a wire charged to 75,000 volts with-
out a fraction of an ampere in it. You
cannot have voltage without ampereage
and vice versa. In order to kill a person a
good many conditions are necessary. It has

lfocyrn

happened repeatedly that people who
touched wires charged to 100,000 volts were
not killed, while others took only a 110 volt
current and were killed instantly. The
point in contact with the human body
makes all the difference. For instance,
when the hands are wet, the effect will be
much more pronounced than if the hands
were dry. Also various pcople have vari-
ous thicknesses of skin, and the thicker
the skin the more it protects. Thus, work-
men using pick and shovel after a
while acquire a very thick skin on
the inside of their hands which
forms a protection against the elec-
trical current. Thercfore, you will
see that just touching a ‘highly
charged wire without knowing all
the other surrounding conditions it-
self is meaningless,

Spcaking generally, it is nul volts
that kill. It is the amperage. High
voltage by itself is not dangcrous
as you can take several hundred
thousand volts thru the body by

£ AT e T

= IN THE DECEMBFR “E. E” :
% How ships are “arc welded” in-

5 stead of riveted—resuiting in better
= ships and faster production. The

latest advance in  ship - building
= science.

E Twraing Air Into Bread—The Elec-
& (rical Fivation of Atmospheric Ni-
= trogen, by Robert H. Moulton.

B lectrical Testing Engineers Made
to Order, by C. M. Ripley, of the
General Electric Co.

Flying Across the Atlentic on a
10000 H.P. Aérial Liner, by .
Edouard IHaeussler, aviator.

Carbon Lamps wversus Tungsten
Lemps—Tihe A. B. C. of the economy
= of Tungsten filaments.

. How to Use Electric Fans in the

Winter, by Pauline Ginsberg.

How to Make a Secven-inch Re-
= flecting Telescope—For astronomical
= observetions. Details for grinding
lenses, cte.. by Latimer G. Wilson.
;A Practical and Useful Laboratory
Switeh-board, by H. Danner.

!  The Edison Storage Battery—Its
= Operotion and Maintenance, by J. F.
¥ Springer.

New Wireless Ideas, Rules,
Wrinkles and Formulas — Including
Description and Drawings for a new
vertical type cabuviet coupler; also a
Rotary Quenched Spark Gep Unit
and another cartoon by Burney.

Popular Astronomy—Sizxth FPaper
—"“The Total Solar Lclipsc of June
=1 8, 1918”, with some wonderful photos,
= by Isabel M. Lewis.
=
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means of the so-called Tesla high fre-
quency currents without feeling anything
whatsoever. Take an ordinary <ciolet
ray machine—it gives a voltage usually
above 50,000.

Nor is it neccssary to use high f{re-
quency currents. Large spark coils which
give a tremendous amount of voltage while
dangerous are not often fatal to the human
system unless a charge is taken into a
vital part of the body. The editor has seen
a man get a fairly good charge in both
hands fromn an eight-inch spark coil giving
somewhat over 300,000 volts (maximum or
peak value). While it threw the man down,
the effect was not fatal. He recovered in
a few minutes without ill effects.

AUTOMATIC AIR PRESSURE
REGULATION.

(961) M. B. Pedersen, Tooele City,
Utah, writes:

How can I rig up an automatic
air compressor regulator so that the elec-
tric motor driving the compressor will
start and stop at low and high pressure.

A. 1. In the diagram a front view is
shown of your air pressure gage. 1t will be
noted that there are two adjustable arms,
A and C, which can be regulated for any
pressure by mecans of an adjustable finger,
also shown in diagram. These arms, A and
C, should be fitted with suitable contact
points. They should be insulated from each
other, and should be properly connected to
external relays for starting and stopping the
motor. The pointer (B) should also have
a contact point on it and a connection to
an external circuit, as shown in diagram.
This scheme has been used successfully
for more than two years.

Air pressure
gouge

Arm eqyus’.
Anod

4
w0 refoy 1

reoy 2
- 7o re.oy “J
How AIr Pressure Gage Can Be Rlgged
Up WIith Two Electric Contacts, So That
Compressor Motor Starts and Stops at
Low and High Pressure Respectively.

SPONGY PLATINUM.
Sylvan D. Rolle, Philadelphia,

(903)
Pa., asks:
Q. 1. Questions on spongy platinum.
A.l. You are right rclative to the mat-
ter of spongy platinum. 1t will only in-
(Continued on page 488)
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SRS TS Send for this free lesson which explains the Chicago *“Tech
T R R MR LR P LN method of teaching Draftsmanship by mail. Positions at big
Qs@_y}gi:‘;«:::‘-‘:— ST R salaries are now waiting for competent men. The call of men to
._1??,‘5:.3"7;:::‘?:;“:555&_ o ~:":: the war has left vacancies everywhere. Even draftsmen of limited
3}.&‘555‘2‘&%:&;&*?:}':53:1:5 training and experience are snapped up and paid good salaries.
T e T SR Ry If you are dissatisfied with your opportunities, learn Draftsman-

ship. Chicago “Tech” will train you in the most practical way in

the shortest time. Mail the coupon today and let us tell you about
the Chicago “Tech” method. This 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 investigation.

Sometothe Learn At Home

Hold your present position while training. Our experts will instruct you
by mail. Only your spare time is required. You are directly under prac-
tical draftsmen and engineers. You are taught exactly the work required in the drafting rooms of big con-
cerns. No time to put in on unnecessary studies. This means thorough instruction and early graduation.

College or Home Study! State which,

You benefit by mentioning th t rpe 14
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? Other Mall Courses
; Chicago 'TTech” not only L ) .
1§ helos men to uccess lo, Srafl Draftsmen earn good salaries in normal times. They command extra high
f tant oractieal ‘I’”'“:"::" salaries now—and the tremendous work to be dome after the war will bring a
: j e e O permanent and intensive demand for good men. Make your spare time count
3 " hl W . aga
Qo ibsevery e now for a higher salary and a better position.
BRI K
" 134 3 3
| kst cerpentars v5d ohers | Easy Payments FREE Instruments
| Plao Readin® ' The fees for Chicago “Tech” Every student of the Chicago “Tech" Course in
B o e one” prina: (& Courses are very moderate—and Draftsmanship receives this set of instruments,
| under the direction of axperia. | you can pay on easy terms. And ©Of a cash credit in case he already has a set.
| aiee a an i ot in 8 fow . also—you obtain in a few months Tfheﬁe mstrumetts ars
|| monthe wbet he e wa” | | what it would take several years to 0! the same make an
L if at all, ot bls work Coung-; : acquire by ordinary methods. You  Si2€s as used by high
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T e T e Lo fpum ™ Other institutiona ask you to pay first—an . oy ne .
g’nm‘:.l:;;' l?;:]_: “‘.’5?",,1"._'.’,';', iy then t::l Iﬁnd oull later bow ‘"(P qualiﬁui you | 1145 Chicago *‘ Tech’’ Building, Chicago
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ELECTRICAL EXPERIMENTER

THE ORACLE.

{Contintued from page 436)
candesce when in the presence of two or
more gases, which readily combine, and the
incandescence is due to the liberation of
heat thru the combination of the gases, in
which case the action is accelerated due to
the presence of the spongy platinum, which
acts as a catalytic agent.

EXPERIMENTAL MECHANICS.
(Continucd from page 477)
where it is necessary to obtain a central
point. irrespective to the character of work.
dog-chuck 1is one containing inde-
pendent jaws. Many lathes are supplied by
the makers with a four-jaw chuck of this
kind.
NOVEL X-RAYS,
(Continned from page 454)
“\What are these hranch-like marks at

| the upper and lower side of the skull?”

! month's cover design.

| current traversing the loop.

“Evidently something ‘flashed’ thru my
mind just then—perhaps the birth of an
idea. The plate recording the flash, which
1s just hke lightning.”

“How is it that your brain does not show
at all?”

“As you know the X-ray picture was
taken immediately after I concocted next
All my brains went
into making that, which explains the dis-
crepancy !”

X-RAYS IN TUBERCULOSIS,

In the finished positize photographic
print, the lungs of a normal person show
white—this representing the air contained
in the cells of the lungs. If the lung is
diseased-—as in pneumonia— it will show
dark, i.e, the cells being occluded with
matter. Tuberculosis is diagnosed by the
spotted, mottled appearance of the affected
lungs.

In our illustration which shows a clear
case of incipient tuberculosis, the arrows
point to the seat of the disease. In this
print the patient's right is left, and left is
right. The right lung, which is quite dark,
except for a sinall upper portion, shows an
advanced stage of pneumonia, as well as
iuberculosis. The left lung is compara-
tively free from pneumonia, but shows
traces of tuberculosis as well, In this lung,
beginning right nnder the last lower arrow,
we note a semi-circular bulge: this is the
lower part of the heart. Right underneath
the heart is the diafram—the part dividing
the chest from the abdomen.

Pheto courtesy Dr. B. Fidler, N. V. C.

THE OSCILLOGRAPH—HOW 1T
WORKS.
(Continued from page 474)

paper be pulled at a known rate (say one
inch per second) one can study the history
of the moving pencil as regards its motion
in time. Similarly if the photographic
plate in our imagined experiment be moved
at a known speed, we can then study the
variation from instant to instant of the
If the plate
he chopt thru the beam when no current
passes thru the loop and then, with the test
current on, chopt thru again and in the
same placc as before (using guides to make
the plate follow the same path) then upon
development of the plate we obtain from
the first operation a straight line (the so-
called zero line) and from the second opera-
tion the curved line showing the variations
occurring in the test current. Where the
curved line crosses the straight line the cur-
rent is zero and is changing direction.

Figure 3 represents a record taken by
the writer with a modern type of Duddeil
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oscitlograph. The prominent wavy line
shows the variations occuring in a com-
mercial 60 cycle alternating current circuit.
Figure 3 is a print from the film negative,
the film having moved at the rate of 111
inches per second. Notice how the curve
varies from the smooth sine curve usually
used to represent the alternating current.
Just one cycle is represented. \What hap-
pened in figure 3 took place in one-sixteenti
of a second. Certain kinks 1n the curve do
not last longer than 1/2500 of a second.
No zero line is recorded. If it were it
would lie practically halfway between the
upper atid lower peaks of the curve.

he other smaller curve or ripple of
Fig. 3 represents the current fluctuations in
the recetver of a telephone when the tre-
ceiver is held against the monthpiece of the
transmitter and is thereby made to emit the
familiar high-pitched hew!, which gives the
device its name the—howler. Note the
broad zero line recorded in this curve.
This, too, is an alterhating current, tho of
very different shape from the 6{0-cycle one.
Further, it has a much fLigher frequency.
Reference to the figure shows that 23 cycles
of the high frequency current take place
during one cycle of the commercial current.
In other words this howling telephone re-
ceiver was traversed by an alternating cur-
rent of 380 oscillations per second.

THE GYRO ELECTRIC DE-
STROYER.
(Continued from page 465)

fact that some of my fricnds here in the office would
be likely to subscribe to this fund. 1 am, therefore.
enclosing $1.00 to be used in this great idea of
vours. As you understand, this doﬁar is not to
e eredited to me, but to O. H. King, 1422 Hurt
Bidg.. Atlania, Ga. 1 will continne to work for
the ExperimENTER until I go to the Navy, which |
am expecting to do in November."”
“A. L. Terry,

*'1422 Hurt Bldg., Atlanta, Ga.”

“INVENTORIALS™ AND A “HUMDINGER.”

*] have long been a reader of the E. E. and
have alway managed to maintain a state of mental
equilibrium after perusing your sometimes far-
fetched ‘inventorials,” but T must admit that the
September number contained a humdinger in the
developments of the Gyro-Electric Destroyer. And
in consesuence thereof I feel privileged to rise up
and say, ‘Shake!' both to tbe originators of the
idea and the editor who projected it. Why not
a Gyro-Electric 1estroyer? It is no more fantas-
tical than the first airplane seemed to us, or the
first tank, or the long rang 'Bertha’ of the Hun.
So, T say, boost for it, write some of those ad.
vertisements like you do up for the ‘Maggie,” or
like your August editorial, which, by the way, was
a masterpiece! Keep it up for several montbs if
necessary, appeal to the American idea of patriot.
ism and also of taking a chance, and every man
who sees it will send in his dollar. Then you have
the winter to build it, and in the spring we will see,
what we will see. Here's hoping for the success
of the Gyro-Electric 'Teufei-wagen,’ and ‘hoping’
with a dollar bill.

“Arno A.

"1237Q St., Lincoln, Nebr.”

Kluge,

FROM "TOM” REED.

“Good luck, old top!
"Thomas Reed.
19 Congress St.. Boston, Mass "

MORE DOLLARS COMING.
"1 will try to interest my friends in this "Kaiser
Killer' and send you some more dollars soon.
“Milton Ward,
“‘Ahron, lowa.”

“GIVE THEM HELL.”

I am_enclosing one dollar as my part_of ihe
subscription for the building of a Gyro-Electric
Destroyer. I am not a subscriber to the ELECTRI-
caL ExPERIMENTER, but I purchase my copy as
s00n as it appears on the newsstands and bave read
with interest your articles relating to this novel
but promising idea. Surely subscribers to an
‘Electrical Experimenter’ organization should bave
confidence enough to finance one of its experi-
ments, so build away and then roll ‘Over the Top’
with the best of !uci and give them Hell.

“Karl F. Mayers,

“Littlestown. Pa.”

(Continued on pege 490)

You benefit by mentioning the “Electrical Experimenter” when writing to advertisers.
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U. S. AIRPLANE
Mail Service

Started May 15, 1918

marks the real beginning of commercial aviation.
Uncle Sam is carrying mail every day between New
York, Washington and Philadelphia and the end
of the war will make possible the extension of air-
plane mail delivery to all parts of the country. As
fast as machines can be built they will be put to
work carrying freight and passengers. But the de-
mands of commerce must wait. Every man who

knows, not merely how to make one small part of o - ==
an airplane, but who has studied and learned the ~====
scientific principles of design and construction is -

needed RIGHT NOW to help win the war.
More Men Needed Mg Youngand Old,
Learn by Mail

in your spare time at home. Our
uew, practical course has the endorse-
ment of airplane manufacturers. aero-

nautical experts, aviators aud leadiag

a lubs. Eve . L . 0 o 5 > 5 5 .
Blue Print and Bullein is sellr- Wonderful salaries are being paid to trained experts in airplane build-
plauatory, right dowo to the minute o o . . . . ® o

to every deisil, No book study: uo ing, airplanc assembling, repairing and adjusting. Herc is an easy road

schooling required. All lessons writ-
ten in non-technical. easy-to-under-
staud language. You cam™t fiil to
leara quickly under our expert direc-
tion. We furnish just the kind of
practical, scientific training you need
to succeed iu this wonderfui money-
making industry. Write today.

to promotion or to a splendid paying position in the
private employ of one of the scores of airplane man-
ufacturing companies. We have more calls for men
than we cansupply. Never has any industry offered
so many golden opportunities for ambitious men.
Make it your business to investigate first before you
decide. Butdon’t wait to send for full information.

NEW BOOK—‘‘OPPOR-
FREE TUNITIES IN THE AIR-
PLANE INDUSTRY.”

Just published and mailed free on request—the first complete story
of the recent remarkable development of the airplane manufactur-
ing business and the wonderful future it holds for you. Get a copy
and read it. Let your friends read it.

Mail Coupon--QUICK

No obligation of any kind. But the edition is limited. Send us your
name today, before it is too late, and avoid disappoiniment

American School of Aviation,
431 S. Dearborn St., Dept. 744 B, Chicago, Ill.

| Without any obligations on my part, you may send me full
particulars of your course in Practical Aeronautics and your

I Special LIMITED offer.

|

|

Name ..

Address

You benefit by mentioning the “Electrical Experimenter’” when writing to advertisers.
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Learn Telegraphy-Wireless

Right InYour Own Home, in your spare time

Your Government is calling for experienced wireless oper-
ators and telegraphers to accept positions in the army and
navy with advanced rank and increased pay.

Combination O f.
Wireless-Telegraphy utfit
will soon make you an accomplished opera-
tor. Teaches Light and Sound Signals, both
Radio and Morse. Outfit consists of ex-
ceptionally fine Telegraph Key, Buzzer, 3
Binding Posts, Lamp, Lamp Socket and
Control Switch—all mounted on a highly
inished base. Two outfits can

be operated at considerable $ -00

distance apart for sending and
receiving practice.

This Same Outfit Without Lamp $2.50

Or your dealer can secure it for you. Order to-day. Descriptive circular and
catalog of celebrated Knapp Motors and Electrical Specialties from 10c up
mailed free on request.

Knapp Electric & Novelty Co., 523 W. 51st St., N. Y.

27 YEARS THE ENEMY OF PAIN

HEADACHE
W TABLETS |@

For HEADACHES, NEURALGIAS, LAGRIPPE, COLDS,

WOoMEN'S ACHES AND ILLS

10 | Ask Your DRuGGIST FoR “A-K" TABLETS | 20
CENTS| THE ANTIKAMNIA CHEMICAL COMPANY, sT. touts JCENTS

CORE WIRE

Ws have been fortunate in aecuring thru suctiop seversl tona of quaranteed pure, double apnealed
Norway |rol‘ Core Wirs and are selling this wire to “"Experlmentar’ readera

AT PRE-WAR PRICES 20cts LB.

Thia wire ts just the thing for spark colls, transformers, etc., and It la, of course, a very much more
superior product thao the usual Iron wire. We absolutel¥ guaraatee the quality.

It you ever tbought of bullding a apark coll. traneformer, or almiler apparatus, now la the chapce
to get the right material for It. As far aa we kmow thla 1s the oal¥ lot of |ron Norway Core Wire lo the
bsads of sny dealer at the present time, snd none can be gotten uptl) after the war.

Weo only bave tbese three alzea -
24 INCHES 26 INCHES 36 INCMES
Thickness about No. 21 B and 8

If either of these sizes ahould be too long we adrise cuttlag the wire down yourself by means uf
abears. It will pay you to do 80 as real Norway Iroa Wire, sold by a few dealera last yesr, brougbi
from 48¢ to 50c 8 pound American core wire now sells for from 3¢ upwarda per pound

As long a3 tbe aupply Iaata we offer this wire se described above to our customers at the very low
price of 20c 2 pound Order at once.

ELECTRO IMPORTING CO., 231 Fulton St.,New York City

wwWw americanradiohistorvy com
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THE GYRO ELECTRIC DE-
STROYER.
(Continued from page 433)

CONTRIBUTIONS RECEIVED DURING THE
| MONTH.

$10.00
Saulsbury, Albert W................ Ridgely, Md.
$3.50
Grube, Earle H.........oevvnn it Vallejo, Cal,
$2.00
Apdert, Chas. S.......co.vv vannn San Diego, Cal.
Barenscher, Paul........... Cburcha Ferry, N. D.
Bothwell, Warren..cooennnenn.s Gotbenburg., Nebr.
ortanze, Samuel......... 0 . 0iiann Linhart, Pa.
Dimick, Chas. Bt swaltrlErrat Skippera, Pa.
Franke, L. K.......vvvvvevns o  Walwonth, N, Y.
Skiddons, Fred..........0vvuns Deckeaville, Mich.
Veen, H. Vander....... seienena Kalamazoo, Mich.
$1.50
Boyce, Harry, Jr......ooiuniine, Mt, Vernon, Ind.
Harkness, Chas., Jr.....oo0vvevenessn Hays, Kans.
Heller, Frank.........ccovvevninn. McKinley, Ore.
Sindler, Harry. ... ... c.ovvivnns Baltimore, Md.
Van Dyke, Fred..oeeeoensnn nneos Detroit, Mich.
Accampo, Caadido...,.,....... Amador City, Cal.
Bakey, Cligton......oennvonneeers Hamburg, Ark.
Barger, F. Acovvveivvnnnennnnns Wilkes-Barre, Pa.
Bartholomae. Barth.......ocvevvees Piusburg, Pa.
Beech, C, Harry...oovivveenninns Wilkinsburg, Pa.
Becson, Neil Fooooovvvvvennnns Marsballtown, Ia.
Bisbop, C. E.....oiiviiniiins Sanbornville, N, H.
Blackwell, J. B, Jro...ooviinnnn. Lometa, Texas
Brittingbam, Vertner D........... Lexington, Ky.
Brown, W. B..........c00iivienans White, Pa.
Buxton, Jobn R.......covvveents Claremont, b
Cauchon, J. R..,... ... Montrea), Ont., Can.

.v..Muncie, Ind.

.Louisvilie, Ks.
Collins, Tbeodore....... ... »Kewamia, Ind,
Cooper, Thurman Dallas. . Wintonville, N. C.
Decker, Emory. ... ...... ... . Petersburg, Va.
Ehrlinger, Edward S... Sag. E. S., Mich.
Fairman, Charles L............cc00. Victor, N. Y.
Fourcade, Germain A............... Boston, Maas.
Francois, T. A...ccoveeiuasnne. Spalding, Nebr.
Freeman, J, Fisher. ............ ... Tuceen, Ariz.
Frey, Gy Hinng. pispspiimapn Moundsville, W. Va.
Gersami, Jobn.........ccce0e0,e Brooklyn, .
Getz, Wm. W...ooooiiiiieiiiiinnns .Morton, Il
Goleightly, William......... w3 v Davis, W. Va.
Green, Allen W. .. ... ...ciiiiine. Melvin, Mich.
Griffith, Paul E........ccooiiens. Milliken, Colo.
Haas, Wiliam F... 000000000 Pbiladelphia, Pa.

...Ruocheater, N, Y.
....Philadelphia, Pa.
.8alt Lake City, Utah
.Mays Landing, N. ﬂ

J

Hayes, Jobn H.....
Hemmerly, Earl S.
Hill, Joha William.
Hoagland, Walter E
Hoben, Lindsay. ...
Hoedemaker, Peter. ..

......... Chicago, I
Pateraon,

Howenstein, Marsball C. ....Gosben, Ind.

oyt, Lowell P,................Preaque Jale, Me.
Isenberg, Jobn F.... o000t ieeens Altoona, Pa,
Tversen; Hasnyaloer: ssrrosiollopitea Cemmerce, Okla.
ansen, Caleb: i g Pl Enaaani Hartford, Conn,
{een, Royal Fo..ooooeo o i, Gernett, Ind.

ing, O3 Huwor o090 Tuad sl iri it D Atlanta, Ga,
Kluge, A, A .. ............ ....Lincoin, Nebr.
Kratz, J Lloyd.................. Norristown, Pa.
La France, AT ESN .l fa ey Holyoke, Maas.
Lake, Lawrence............ Hammeondasport, N. Y.
Lawn, Donald. .................. Milwaukee, Wis.

.Little Rock, Ark.
.Ft. Madisan, Iowa
. ...Waterloo, Iowa

.Paulshoro, N. J.
... Littlestown, Pa.

Lescher, George. .
Maloney, Lucrus. ..
Manharci. Edmond.
Mattson, Leslie....
Mayers, Karl F..

Messerly, Henry....... v, .....Staunton, IIl.
Montano, Warren. . .............. Union City, Ind.
Nakamura, Takao........... ....0laa, Hawaii
Novitsky, Bernard....... . ... .Pittaton, Pa.
Peck, Jamea.......... s ...Elmira, N. Y.
Pennell, [awrence W.. ... .. . .Brunswick, Me.
Peterson, Peter.......... ... .»Alvarado, Minn.
Polis, Max..........o.0ivunnuen Stamford, Conn.
Porch, Albert. ..o, Chicago, Ill.
Ransom, Chfford............ ...Carhondale, Pa.

Ransom, Flakel................. Carhondale, Pa.

bd .New York, N. Y.
El Reno, Okla.
.Bostan, Mass.

Rasmussen, Albert. ...
Reed, Thomas. ..

Reitz, R. H...... . ees..Trevorton, Pa.
Reynal, Nathaniel J . White Plains, r& Y
Rogers, S. E....... vei.....Summerton, S. C.
Rosenberger, . J....... .« « Doylestown, Pa.
Saffron, N. J.. .. ... ... ., Akron, O.
Sear, Joaeph............cc.o.. .. Philadelpbia, Pa.
Short, Chas. N............... Wess. Spga., S. D.
Skinderviken, J.................... Cgu:ago .
Smith, Walter. ... o oo iereineiinnn (No address)
Spadoni, Edward................... Summit, Ill.
Stone, Conrad A, «...McKecesport, Pa.
Stong, A. E.......... .....\Wartrace, Tenn.
Sullinger, Ferris W............. Maryville, Tenn.
Sumuydsen, V. T.......... .. .Sask, Can.
Suthian, A.mhony b .Butte, Mont.
Taylor, Eric..... . Toronto, Can.
Tayler, Pau] K.......... Le Roy, Ny
Terry, A. Liomion .. bEoeadql - mt Atlanta, Ga.
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Thinen, Charles............... Hammonton, Cal
Tolosana, A..o.oeiiiiiianioaennn Glasgow, Mont.
Tremihatk, Harold, Jr........... Negannee. Mich.
Valak, Walter.........ooieiiinians Chicago, Tt
Wait, Jaxw G.oovvinnnnniiiiiianas Sturgis, Mich.
Ward,  Milton...... L JOO N Alkron, Lowa
Wegner, Kacl.o....ooooiiiiiiol. Wausau, Wis.
Westheniser, Ferdinand Leo.......Cincinnati, O.
Wilkingson, Fred.......ooiiiiiias Bethany, [l1
W o L 386860 006085080 068060000 Elmira, N. Y.
Wikg, Joe ool Rock Island, 11
Wirig, Jobn, .o Rock Island, Il
vocum, Chas., Jr...oovv o aou.u. Pottstown, Pa.

$06.50
Phillips, Lloyd.......ccoveiiiaven.en Hall, N. Y.
$0. _

Mciiziee, Jobn AL ..ol Ridgewood, N. ].
Twtal Contributions to date............ $134.75
Exprndifures to date............._ .. ... one

EXFERIMENTAL CHEMISTRY.

(Continuted from page 478)
viclet vapors on the addition of sulfuric
acid 1o some of the waste liqguor. Davy
and Gay-Lussac both investigated this new
¢lement a year or so later, and Gay-Lussac
gave it the name Jodin irom the violet
coler of its vapor.

Occurrence,

[odin does not occur free. Its compounds
are widely distributed but are not abundant.
being found chiefly in combination with

ELECTRICAL EXPERIMENTER

How QuicklyCanYou
LearnToWriteThese WordsIn

PARAGON
Shorthand

Paragon

Shorthand
in / Days

It’s Fascinating!
? See Trial Lesson
Try It! below for the 6
characters used In
wrltlng these
words In
Paragon.

Paragon
Sharthand la
written pbonetically. For exaniple,
the word *Day" Is written "Ds”
—the y being sllent. The sllent
letter In eacb word on the right
bas been crossed outl.

Send No Money

The complete Course of 7
lessons Is now only $5—the
lowest prlce for a complete
Course in Shorthand ever
known. Bul you do not pay for the
Course until you have trled It and
have satlafled yourself that it la all
that Is clalmed for it. Slmply fili
out the coupon below and mall it
to us. We wili Immedlately forward
the Course to you, prepald. Study
it for one, two, or three or aseven
evenlpgs, just as tf it were your
own, and Hf you feel that you can
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Aen

Mend
Mod
Monday
May
Mo*n
Ada
Ad*m
Am}i:n
An

No

Nod
Nomé
Ed

End
On
Odé
Demon
Dekm
De*n

Dom

afford to be without ibls valuable
o knowledge anotber day, mall
Eﬂﬂd HDMQHE"F JuEtThE Cﬂupoﬂ It back to the Institute and

Do
Da§

sodinm, potassium, ‘calcium. and magnesium,
im eertain salt springs, and in the sodium you will owe tothiog. Send

We make thia fat, poaltlve statement thal you—anybody— in the coupon or wrlte a

pnitrai—Chile Saltpeter—deposits of Chile
and Peru. Until a short time ago the main
zource of this element was seaweed, but
riow Lhe nitrat deposits of Chile furnish by
far the largest proportion.

Preparation.

The seaweeds are collected and burned,
the ash forming what has been known for
a long time, as kelp. These seaweeds are
hirned to a fused mass of carbon and as,
this mass being then lixiviated with water,
the solution evaporated to remove the ex-
ce=s of chlorides, sulfates and carbonates,
and the concentrated mother liquor treated
with salfuric acid, which causes a separa-
tion of sulfur due to the sulfides and sul-
fites prezent. This sulfur and the crystals
of aulfate formed are removed and the
remaining acid liquor contained in an iron
retort. is treated with manganese dioxid,
which, with the free sulfuric acid previously
added, liberates iodin according to the re-
action
2Mal 4+ MnO: 4+ 2H.SO. = Na:SO. -+

MnSO. 4+ 2H.0 + 1.

The - temperature is kept at 60 degrees,
which causes the iodin to pass off in vapor
and condense in a series of earthenware
receiviers adapted to the retort for that pur-
pose.  Fig, 137 depicts such vessels which
are known as Aludels. Any excess of man-
ganese is avoided in order to prevent
bramin and chlorin, which are present in
the liquar as salts, from passing over and
eomhining with the iodin.

Preparation of BROMIN from Potas-
slum BEromid, Manganese Dioxid, and
Sulfuric Acid.

Experiment No. 147.

Fulverize in a mortar about 5 grams of
Hotazsium bromid (KBr). Put on a paper
2 wrams of powdered manganese dioxid,
then pour over it the potassium bromid
irom the mortar, mix them thoroly to-
c#lher, and, creasing the paper, pour them
into a flask of about 125 cc. capacity. Have
a one-hole stopper for a thistle, which
should extend close to the bottom of the
flask. 1f there is no side neck to the
flask, a two-holed stopper must be em-
ployed, containing the thistle tube and a
delivery tube bent at right-angles. The
delivery tube, either directly from the side
neck of the Aask, if one is used, or from

(Continued on page 498)

even a boy or glr] of school age, can learn PARAGON Short-
band in 7 daya. \We wlil prove this to you beyond the shadow
of 8 doubt by giving you the complete Courae of 7 lessons for
yonr own examlnatlon, study and approval for 7 daye fres
of gost to you. Use It just as if i4 were your own, and Lf, at
the end of the 7 days, you are not perfectly satisfied, return
it to us and you willl owe nothing.

The Simplest in the World

The simbliclty apd brevity of PARAGON Shorthand I3 a
perfect revelation to everybody who trles 1t. It eliminates,
for Instance, all but 26 of the thousand word signs of the
least complex systems of shorthand knowa. It dispenses with
Intricate theoriea of “position’’; of writing on, or above, or
acrosa, or below the line, It requires no “shading” of Iines.
1t goes right down to the very fundamentala of shorthand and
teachea you tbe essentials as loglcally and ag clearly as long-

hand.
Only $5 If You Keep It’

Instead of the drudgery and awful mental tax experienced
in mastering the old-tlme systems, the study of PARAGON
is &a fascinating as it Is eaay. Slmple as la the trizl lesson
shown atl the right, and easy as you will ind It 10 write the
varlous words given abnve, you wiil aiready have learned 6
of the 28 characters comprising the Course! 1f you canp learn
8 of these characters during one, two or three hours of an
evenlng, it la concelvable, Ia it not, that you conld learn the
rematning 20 in 7 evenings’ study? At the end of 7 days you
begin practising for speed, 11 it (s Your deslre lo take a
stenographic poaltlon. All of this {s done during your spare
time at home eveninga, without Interference to your dutles
during the day! PARAGON Shorthand, being practical for
all purposes and easlly mastered In 7 days, why devote 5 to
6 months studying the old-tlme systems st a cost of $50 lo
$757 The complete Course of PARAGON Shorthand wilt
cost you only $5.00—but oaly after you are convioced of
its merits by free trial.

Convincing Evidence

Wiitred R. M. Dimond, Enld. Okla. "7 lsarned Psragon Sherthend
in Just seven days. By glving Psragon to the world You ars really
dolng philanthroplo work, for you ars making it posslhle for every
one (o make ura of this vajnahta art.**

. H. Duncan, Birmlngham, Ala. ‘"Two weeks after 1 etarted on
Paragon 1 was taking dictatlon a1 & very falr raia of apead. [ leamed
Paragon from the hame atidy Courss wiihout the sld of & teacher.*

Rev. A. W, Holdar, Preston Hollow, “You ¢An Uss my name
st a0y tima In connection with yuur s¥atem of shorthand. 1t fa not
only esay to leamn. hut slao to read.”

For Every Purpose

PARAGON has heen 1a use for 25 veara, It fa used by ths most
highly paid shnrthand writera In the offices of tha Standard Ol Co..
U. 8. Steet Corporation. the great Shipbullding and Munltlon \Works,
the offices of the United Biates Gossrmment, etc. {14 marked alm-
pllcl({ enahbles writefd to acquire amazing speed. Ton can uae it for
dictatlo takiag down telephone messages, spoaches, confsrences,
scrmond. lectures. lassons. court testimony. ata.

PARAGON

letter today.

Knokn

Try This Lesson Now

Take the ordinary lnnghand ferter /UJ
Fliminate everything but the long down-
stroke and there will reman This
is the Paragon symhol for D, 1{'1s always
writen downward.

From the loaghand leier € rub out
cverything except the upper part  the
circle—and you will have the Parapon E 0

Write this curcle at the beginning ol
/and you will have Ed /

By letnng the eciccle remain open it
will be a hook, and this hook stznds tur
A. Thus 7willhe Ad. Add another
A a1 the end thus and you will hae
a girl's pame, Ada

From ~O~¢limnate the imtial and Bual
strokes and @ will remain which i< the
Paragon symbol for O.

For the longhand 2% hicli 15 made
ol 7 strokes, you uce this one horison.
1al stroke

Therelore, —ownuld ie Me.

Now cuontinue the E across the M,
so as to add D thus and you wilk
hive Med. Now udd the Jarge circle
O and you will hane {medo), which
s meadow, wirh the alemt A and W
onntied

The linghand leree 22 which has 5

stiokes, is wrntien w Pwagon with one
strohe, thus — (vame as e Tener M,
hut shonter

Younow have hcd the chard teen {here are unly 2.
all Theny o memorze 36 mmole ward simn s, 6poefe <om
tactions and e natural 1wl fre abbievostroms 1 hat sl

INSTITUTE HOME STUDY DEPARTMENT

366 Fifth Avenue, Suite 703, New York City
USE THIS FREE EXAMINATION COUPON

Paragon Home Study Department, 368 Fifth Avenue, Suite 703, New York City

You may send ine the
Caompiete Course of
PARAGON Shorthand
with the dlstinct under.
stamiing that T have 7
days after its receipt to
cither remajl the Conrse
tn you nr scnd yvan 85

Nawme L.

Rusiness

Address

wwWwW americanradiohistorvy com
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Nature ¢ Science
WILL HELP YOU

HE Therapeutic White Rays of
the Magic Pain Relieving Lamp

bring back health .and vigor
Fverybody knows the sun's rays

possess positive health-giving proper-
ties. Following Nature’s law and with
the aid of science you can now pos-
sess these marvelous healing proper-
ues in your own home with the

Magic Pain Relieving Lamp
“The Light that Heals”

ELIEVES pain withont destroy

ing vitality.  Absolutely safe.
Does away with harmiul drugs. You
will be amazed and dclighted by this
Magic Lamp whose Theraputic \White
Rays penetrates, heal and soothe sore
spots. Relief from pain results the
moment you snap the electric light
switch. Rheumatism, neuralgia. sore
throat, earache. woitre and a long
list of ailments are msiantly cased
and relieved. It i~ invaluable in the
treatment of skin discases. Men
famous in the world of nedicine en-
dorse and recommend Theraputic
Light. Let the Magic lamp save
30U pain.
Send for  REE BOOKLET today? Learn what
the Magic Lamp has done for others in hospi-
tals, sanitariums and thousands of private homes.

Don't sufler another ncedless headache. Send at
e

Magic Pain Relieving Lamp Co.

Dept. 264B

546 Garfield Avenue Chicago, IlI-

Write NOW for our big money making proposie
non

Learn how

to turn Spare lours into

You benefit by mentioning the “Electrical Experinienter’ when writing to advertisers.
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WHY IS A BLIMP?

(Continucd from page 453)
end of the horizontal “worms”. The fins
and rudder lie flat against the sides of the
ballcon when it is not in the air. Upon
ascent the wind blows into the rudder thru
wind scoops, inflates it, and passing upward
thru two small pipes, inflates the fins in
turn. The time that it takes for this in-
flation depends entirely upon the strength
of the wind.

There is an opening hetween the ballonet
and the air-rudder, and consequently, when
the wind blows into this rudder, it flows
thru it and into the ballonet. This air not
being able to escape, it is put under a pres-
sure cquivalent to the pressure of the wind
that is forcing it into the ballonet, and
which is directly governed by the wind
velocity in miles per hour on the outside
of the bag.

The pressure of this air in the ballonet
causes it to expand upward, and this up-
ward expansion in turn presses on the gas
above until the internal pressure of the air
strikes a state of equilibrium with that of
the gas. Upon the occurrence of any at-
mospheric change, the ballonet action takes
place as previously outlined, and causes the
balloon proper to retain its original shape.
This maintenance of shape is
a very necessary element, for
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judge the bursts of the shell by. From its
position where the enemy artillery is firing,
nothing can be judged except whether the
shells are going straight toward the balloon
or not, and nothing is known as to whether
these shells burst in front or belind the
balloon. Observation from the enemy's
flank will tell this, but flank observation
will nut tell the truth about the accuracy
of the line. Cross-observation is the only
method by which it can be made an easy
target, but as this type of artillery observ-
ing takes probably about twenty minutes,
the balloon can be moved about by means
of the automobile or locomotive on the
ground below, and thereby causing the
encmy to take another observation, and
just about the time that they are ready to
fire a sliot at the balloon, it is again moved,
and thus plays a game of hide and seek with
the enemy artillerists.

The most dangerous position of the kite
balloon, is at the period of time when it is
just leaving the earth, and until it arrives
at a height of about twenty-fonr hundred
feet. After once attaining this altitude, it
is comparatively safe from attack from any
source ppon the ground. But this im-
munity is not perfect once an enemy air-
planes arrives upou the scene of action.

upon its remaining constant de-
pends the ability of the balloon
to fly accurately and safely.
The basket is made of rattan
that has been interwoven by
following the over and under-
lapping method which insures
rigidity and strength. Its ca-
pacity 1s two observers. One
of thesc acts as a pilot and is
responsible for the action of
the balloon, while the other is
known as the observer, and he
is especially trained for this
very important post. [nstru-
ments contained in the basket
arc of highest sensitivity for
determining height, direction of
wind. speed of wind in miles
per hour, etc. A telescope is
mounted on the cross-arm over
the heads of the occupants, amd
due to its universally jointed
swivel, it has a range of 360
degrees in any plane. Two
parachutes also figure as part

Auiomaoric
volve

Bollorner seporcting
gos [rom oir

ot A-A showing mierior and aulomsie valve acton

Hond vo've
hine

(ross seciion of Observalion Saffoonr

I3

of the equipment, as also do a
ielephone, consisting of trans-
milter and receiving instru-
ment, a camecera, an additional
pair of binoculars, and Iast, but
not least, a means of protection against
enemy air attack in the shape of a modern
light-weight machine gun.

Of especial interest is the way in which
the basket is attached to the balloon. This
method of cross-lacing minimizes the swing
of the basket to nil, and gives an increased
stability, beside absclutely preventing rotary
motion of any sort by the hasket.

The "Rlimg”, in reality a dirigible hal-
loon, navigating under its own power, is
shown in ¢ross-section for the benefit of the
reader. BBy referring to the symbols in the
picture, and then fuding their correspond-
ing defimtion m the caption below it, the
writer hopes for a thoro understanding of
the actions of the various mcans and
mcthods employed to conquer the air in this
particular typc of machine

The chances of enemy artillery making a
direct bit and destroyving one of these
Llimps or even abservation balloons, is re-
moete, One would casually think that hit-
ting a balloon by shell fire would be the
easicst thing in the world, Exactly the con-
trary is the case. The main difficulty is
caused by the fact that there is nothing to

This View Shows a Cross-Sectlion of an Observation Bal-
loon, and the Arrangement of Alr and Gas Chambers, with
Automatic Valve Action Provided,

At the base where the cable and the
wires from the baltoon reach the ground,
are stationed twelve men, constantly sweep-
ing the sky with powerful glasses. Enemy
airplanes are sighted, an alarm is imme-
diately sounded, the automobile or locomo-
tive winch begins to wind up the cable,
which moors the balloon to the earth, and
powerful anti-aircraft guus squirt ont their
firc at the Boches that are trying to swoop
down upon their prey. The guns crash,
nearer and nearer comes the balloon to the
eround, the automobile or locomotive to
which it 1s moored, starts to move, and
gently draws the balloon to its nest, where
it is concealed unil another and better ap-
purtunity for ascending arrives.

The duty of the observers when they are
up above the shell-torn lands “somewhere
in France,” along the American sectors, is
1o be cver watchful for unusual activities
behind the enemy's lines, to take careful
note of the positions of guns, trenches and
men, likewise to carefully check up reports
of cavalry recounoissance, to be watchful
for the bringing up of reserves. and spot
field works.

wwWw americanradiohistorvy com


www.americanradiohistory.com

1918

November,

o

o

ELECTRICAL EXPERIMENTER

L g
| —————

APPLIED
ELECTRIC
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edge.

OUR knowledge will always be the greatest
factor in your success.
the world will pay you bigger dividends
than money invested in increasing your knowl-
And you can now do it in spare time, in

your own home, for only 50c a week!

The pay-raising books described below were
written by greatest authorities in their fields. Written
in plain every-day language so anyone can understand
and use the vast amount of knowledge contained in each
Thousands of full page plates, photographs, dia-
Handsomely and durably bound in half Moroc-
<o or flexible bindings and stamped in gold. Select the set in
line with your ambition, and examine it free.

set.
grams, etc.

No investment in

LOPEDA CYCLOPEDIA CYCLOPEDIA CYCLOPEDE CYQLr
% o v
APPLIED -

FRICIT)

APPLIED
LECTRICITY

Mail coupon.

isfled pay the Bargain Price, on terms of only 50c a week.

your set NOW.,

a Week in
Yourself

If sat-
Select

1.—Automobile

Repairing
3 Volumes; 2500 Pages,
5% x 8% inches; 2100
Ilustrations. Prepares for
Garage Foreman, Autono-
blle Mechanic or Chaut-
feur. Regular price $25.
Speclal price $17.80.

Terms, 50¢c a week.

2—Law and Practice
(with
Reading Course)

13 Volumes ; 6000 Pages,
7 x 10 fnclies; 24 Illustra-
tlons. Prepares for all
Bar Examinations. Repu-
tar price $72, Speclal
price $39.80. Terms, 50¢
a week.

3.—Steam and Gas
Engineering
7 Volumes; 3300 Parges,
53 x 8% Inches; 2500 I1-
lustrations. Prepares for
Statlonary, Maripe or Lo-
comotive Eagioeer or Flre-

man. Regular price 3$35.
Special price $2180.

Terms, 50¢ a week.

4.—Civil Engineering

9 Volumes; 3900 Pages,
7 x 10 inches; 3000 1i-
lustrations. Prepares for
Civll or Structural Engi-
neer, Traasitman, Esti-
mator, Designer or Chief

Draftsman. Regular price
$45.00. Special  Prlce
$209.80. Terms. 50c a

week.

6.—Architecture,
Carpentry and
Building
10 Volumes; 4760 Pages,
7 X 10 inches; 4000 Illus-

tratiops. Prepares  for
Architect, Contractor, Con-

structlon Superintendent,

Carpentler Foreman, De-
signer or Chlef Drafis-
man. Regular Prlce $50.00.
Special Price $24.80.
Terms, 50c a week.

6.—Accountancy and
Business Manage-
ment

10 Yolumes ; 3680 Pages,
7 x 10 inches; 1987 Iilus-
tratlons. Prepares for
Certiled Publlc Account-
apt, Auditor, Ofice Mao-
ager, Accountant, Credit
Man or Bookkeeper. Regu-
lar price $50.00. Special
price $24.80. Terms, 50c¢
8 week.

7.—Telephony and

Telegraphy

4 Volumes; 1728 Pages,
7 X 10 inches; 2000 Hlus-
irations. Yrepares for
Telephone Engineer. Wire
Chief, Exchange Manager,
Trouble Man or Tele-
grapher. Regunlar priee
$20.00. Special price $12.80.
Terms, 50c a week.

8.—8anitary Heating
and Ventilation
Engineering
4 Volumes; 1454 Pages,
5% x 814 inches. Prepares

for Sanltary Engineer,
Heating and Ventilallng

Englneer, Master Plumber
or I'lumber. Regular price
$20.00. Speclal price
$15.80. Terms, 50c a week.

9.—Mechanical and
Architectural
Drawing

4 Volumes; 1720 Pages,
7 x 10 inches; 1037 Illus-
trations. Prepares for Ar-
chitecturai or Mechanleal
Draftsman. Regular price
$20.00. Spectal price
£12.00. Terms, 50c a week,

10.—Fire Prevention
and Insurance

4 Volumes; 1500 Pages,
7 x 10 Inches; 600 1ltus-
trations. Prepares  for
Countermaa, Rate Clerk,
Inspector or Agent. Regu-
lar price $20.00. Speclal
price $15.80. Terms, 50c
a week.

11.—Practical
Bookkeeping
4 Volumes; 1840 Pages,
7 x 10 inches: 800 fIllus-
trations. Prepares  for
Bookkeeplog or Cost Clerk.

Regular price $20.00. Spe-
cial price $12.80. Terms.
She a week.

‘ 12.—Modern
Shop Practice

6 Volumes; 2300 Pages,
33; x 8% Inches; 2500 I1-
lustrations. Prepares for
Machine Shop Superin-
tendent or Foreman,
Foundryman, Pattern
Maker, Tool Designer or
Tool Maker. Regular price
$30.00. Speclal price
$19.80. Terms, 50c a week.

13.—Electrical
Engineering
7 Volumes; 3000 Pages,
7 x 10 inches; 2600 Illus-
trations. Prepares for
electrical Epgloeer, Power
Plant Superintendent,

Substatlon  Operator or
Electriclan. Regular price
3$35.00. Special price

$19.80. Terms, 50c a week.

Carpentry and Contracting

5 Volumes, 2138 Pages.
5% x 8% lnches. Regular
price, §25.00. Speclal
price $17.80.

) e e ——

SPECIAL DISCOUNT COUPON
American Technical Socicty, Dept. X-3388-A.
Chicago, U. 8. A.

Examine Any Set
fer 7 Days Free /

Not One Cent in Advance

tro not let doubt or delay deprive ¥ou of this oppertunity to invest in your ownp self Improvement. Mall
the coupon today—rlght now—mwithout sending a penny. You take no risk. If, after examination, vou feel
that spare time reading of these books whil bring you a hetter, blgger paying Job—If you are convinced
that these books will pay you enormous dividends. send only the smail paywent each month, which
amounts to less than 50c a week, You frifter more than 50¢ a week with no return oen Your investment.
Why not make that 50c work for you? /

/ I’leaxe send me set of.

for 7 Days’ examination. shipping ch:xrg-es coliect
I will examine the books thoronghly and, if satisfied.
will send $2 within 7 days and $2 each month uutll |
/ have pald the speelal price of |, 1T 1 decide not tn

keep the books I will return them within 7 days. TIti
not to pass to nie untll the set Is fuliy paid for.

O The increasing cost of paper and bindleg may force
Mal oupon Ow us to withdraw this offer when the present stock
is exhausted. We urge those lsterested Lo mail
the coupon at once and get the special priece and easy terms. Mall the coupon and the books will
come at once. Simply pay the small shippleg charge, then return the set at our expense if You do
not care to buy after examination. For a limited time, as a speelal fndueement for prompt action,
we offer with every set a Consulting Membership Free. Thls gives you the privilege of submitilog

Name

flome Address

your perplexing problems to a corps of experts for an entlre ¥Year. This consulting membershlp Reference e
ordinarily seils for $12.00. it Is Yours free if you act promptly. Mall the coupon before you
turm thls page. This offer may never appear here agaln. / FEmployer 0o 0™% 000 -

You benefit by mentioning the “Elecirical Experimenter” when writing to advertisers.

wwWw americanradiohistorvy com


www.americanradiohistory.com

494

Mesco Telegraph

Practice Set

For Learning Telegraph Codes
W s W LT

The Practice Sel comprises a regular tele-
graph key, without circull breaker, & opecial

bigh pitech buzzer, one cell Red Seal Dty
Battery, and four feer of green silk covered
Bexlble cord.

The key and buzzer are mounted on &
bighly Onished wood base. and tbhree nickel
piated binding posts are so connected that
the se1 may be used for Ave diferent purposes.
List No. Price
342 Telegraph Pracllce Set, wilh Bat-

tery and Cord $3

Welghs 4 Ibs. packed.

Price does not Include Dostade.

ES C Comiunatisn Prochite Sul fof learmimg Ibe Muse
M nd Comtinenta]l Voma! and Aadble Cades

This outfit 1n the enly rellsble Instrument which will
ensble 1Wdeata to e Ooroficient operatuTs Ln the
U. 8 Nara) Service. because h 18 equipped with »
puzzer 8nd nnnlarure lamp enabling ibe aser w
Maaler bith the viausl and sudible slynals quickly,
Lisy Ne. S2—Practlea Set with Red Seal Bat.

tery and Cerd

Walghs 4 (bs. 0acked, Priss does nolt leslude poatage.

Send for the New Edition of
Our Catalog W28

It Ix ooctkel alZe, containn 248 caces. with over |.000
{flustratioas and veseriben In olain. olaar_lamguaes
all about Eells. Push Bultons, Batlarley. Telephone
ano Telegraoh Matarial, Electets Toys, Burglar and
Fire Alarm Contrivantes, Efecirlo Call Bells, Efectria
Alaem Cloehy. Medical Qallarla_ Maotor Boal Morna,
Electrically Heated Apparsiun. B:n«? Connagtors,
Bwliches. Batliary Gauges, Wirelasa Talogragh la-
swumnots. lonlllec Sueollss. ale.

Send for the Catalog Now

Manhattan Electrical
Supply Co,, Inc.

MNEW YORK: CHICAQOD: 87. LOUIS
17 Park Mace 114 8, Wells AL 1106 Pine Bt
8an Franeloce OMoo: 604 Mlsalen BL.

MFCHANICALLY RIGHT — A REAL LATHE
A Regolnr Intrn. not a bay |

Bwing 4 Inches, 1] Uches DetWeah ObL
ters. 17 inches w01a] leoglh. Net welght
P Ins. Bhipping weight 13 ibe.

The bed of this lathe s machined.
Workmanship s first class throughount
Lathe comes equipped with wond murm-
log cbuck. Lathe cao be fitted with §
inch face Olate and chuck as speclal equipment., Ordo
car 10day. Price 34,60 cash with order

SYPHER MFG. CO., DEPT. C, TOLEDO, UHIO

Feldman’'s “Geyser”
Electric Water Heater

Instantaneous Hat Water

FELDMAN MFG. CO.

1500 Times Bldg. New York City

ELECTRICAL EXPERIMENTER

A NEW “OIL SEALING” PISTON
RING

This ring is made from a special formula
of close-grained, tough gray iron, a few
points softer than proper cylinder metal.
Individually cast, retaining on the inside
the skin of the casting, which insures long
life and lasting resiliency. ) )

A groove is cut around the ring at right
angles with the face sloping at an angle of
about 45 degrees, the groove passing be-
tween the sliding face, forming the lap and
the side of the ring.

In one direction the square edge gathers
the surplus oil. In the opposite direction
the oil is distributed again, from the slop-
ing face, pulsating as it were, preventing
the groove from clogging. Not only this,
but to-day, when “gas” is 20 per cent Ker-

New Grooved Form of Plston Ring.

oscne, the danger of passing this coal oil
down into the oil (lubricating pit) with
consequent weakening of the lubrication and
harm to the bearings, is readily overcome
by reversing the top ring of this type, when
applying them to the piston.

he power of the motor is thus increased
because of the oil seal provided by trapping
the oil in the groove, and the coal oil trapt
in the upper ring groove is drawn back in
the firing chamber on the power stroke and
either exploded into power or sent out the
exhaust pipe.

WHY AIRPLANES DON'T FEAR
ANTI-AIRCRAFT GUNS.

(Continued from page 447)

hundred meters. (A little over 4/10 milc.)
This condition is clearly shown in the ac-
companying illustration.

Hecuce, the great problem of the anti-
aircraft gunner is to accurately de-
termine in advance the position in space
where the enemy airplane and the projeciile
will meet, after both have followed their
respective trajections for an egual period
of time. This forms a problem which has
been called by the British, “the problem of
prediction.” In general and considering
that the target is an animated one, and hav-
ing, as we might say, its own will-power,
it 1s quite obvious that no absolute and
definite solution can be applied to the prob-
lem unless we can refine our intellects to
the the point of knowing what direction the
enemy aviator i1s going to take each suc-
cessive second! During twenty seconds,
the average time period during which the
anti-aircraft projectile is in the air, a flying
machine has time to change its course in
varions sudden and unexpected ways, both
as to altitude and as to direction. Colonel
Reille outlines, however, a number of in-
teresting methods of determining by certain
laws, just where the target is liable to be
after the lapse of such a period as this, and
as he states, “The problem, altho appearing
almost impossible of solution, nevertheless
has a probable solution, and this belongs to
the domain of mathematical extrapolation,
based on the laws of continuity.”

In general the solution of the problem of
accurate anti-aircraft firing depends on the
measurement either of the angular velacity
of the target, i. e., the space in degrees that
it covers in a certain period of time, or the
measurement of the target's linear velocity,
1. e.. its speed in feet per second, ctc. Now

November, 1918

it was found that the angular velocity of a
flying machine moving with a uniform
linear velocity, changes value every minute
in practically all cases. Supposing even
that the angular velocity measured at the
very moment of the shot could be applied
to extrapolate for the point in the air
which the projectile ought to reach, and this
15 questionable owing to the relatively long
duration of the flight, any measurement
taken at a moment somewhat prior to the
firing of the shot is evidently out of datr
and has no value whatever regarding the
extrapolation desired.

This is the reason why, after the trials
made with instruments capable of giving
from time to time discontinuous measure-
ments of angular velocities, it has been felt
necessary to substitute for them instru-
ments capable of giving continuous meas-
urements, and this instrument is illustrated
herewith, It is called a galvanomctric ¢cine-
maineler.

The instruinent works on an ingenious
clectrical principle as follows: A stecl
armature which turns inside of a magnetic
solenoid (coil of wire) develops a current
of induction, the intensity of which is a
measure of the velocity of rotation. If the
steel armature is secured on the axis of a
sighting telescope pointed at the airplane, a
galvanometer properly graduated will en-
able the range-finding officer to read con-
stantly instead of periodically, the angular
velocity of the moving target. As the illus-
tration of the measuring instruinent shows,
there are two steel armatures and two
solencids provided; one measures the angn-
lar velocity when the telcscope is moved
across the horizon, the other solenoid and
armature indicating the angular velocity
when the telescope is moved up or down
vertically. A mean value is obtained from
both instruments when the telescope is
moved diagonally or up and sidewise for
instance. The problem of aiming and firing
an anti-aircraft gun is thus a considerable
one, and moreover highly scientific in its
solution, for among othcr things, the offi-
cers having to do with the range-finding,
have to determine the altitude or height
of the enemy plane; its orientation, and its
velocity, either angular or linear; the ex-
trapolation or prediction of the point to be
aimed at, wherefrom ihe knowledge of the
azimuth* is determined. The altitude is
measured by triangulation from a large
observation base, In all these calculations
and their various ramifications, both applied
and suggested, the use of the well-known
plotting board, familiar to all artillerists, is
recommended.

In determining the azimuth when the
augular velocity of the target is determined
by the aid of the instrument here shown,
the extrapolated azimuth is obtained hy the
plotting of the horizontal angular velocity
and this in starting from the last azimuth in
which the target has been observed, prior
to the firing of the shot. In the same way
the angle of sight is extrapolated or plotted
from the angular velocity taken in the plane
of sight where the target has been observed.
priot to the firing of the shot.

Consider once more the fact, as afore-
mentioned, that an enemy aircraft may
traverse a distance of about seven hundred
meters or 434 mile during the flight of the
projectile thru the air. The shell proceeds
on its way and clings helplessly to its
trajectory, and will inevitahly burst once
the combustion of its fuse has come to an
end. In the words of Colonel Reille—
“During this period the race is surely most
unequal, for the moving aérial target under
the guidance of a quick-witted aviator, has
maintained the full power of her free wil,

*Atzimuth: An are of the horizon intercepted be-

tween the meridian of a place and the vertical circle
passing through the center of a celestial hodv,

(Continued on page 496)
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LEARN PUBLIC SPEAKING

10 Lessons FREE

Write—quick—for particulars of this extraordinary offer; an opportunity you
will never forget if you take advantage of it. Ten lessons in effective public speak-
ing absolutely FREE to those who act promptly, to introduce our course in locali-
ties where it is not already known.

WHAT THE COURSE }VVte ;I‘ea;ch] thOU By I\:I]al}{
TEACHES YOU ¢ teach you by mail to become a powertul an

convincing speaker—to influence and dominate
How to talk before your club or lodge.

the decisions of one man or an audience of a thousand. We
How to address board meetings. have trained hundreds and helped them to increase their
earnings and their popularity. 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-confidence and the qualities of leadership; how to
RULE others by the power of your speech alone; how to
train your memory. Our

How to propose and respond to toast:
How 10 make a political speech.

How to tell entertaining stories.

How 10 make after-dinner speeches
How to converse interestingly.

How to write better letters.

How to sell more goods,

How 10 train your memory.

How to enlarge your vocabulary.

How to develop self-confidence.
How to acquire a winning personality.

How to strengthen your will power and
ambition.

NEW, EASY METHOD

perfected and taught only by Prof. R. E. Pattison Kline, former dean
of the Public Speaking Department of the Columbia College of Ex- —— e e -
pression, can be learned in 15 minutes a day. Prof. Kline is one FREE

of the foremost authorities in ihe couniry on public speaking / LESSON COUPON
and menial development. Do not let this chance escape you.

How to become a clear, accurate thioker.

How to develop your power of concentra-
tion.

How 10 be the master of any situation.

) North American Institute
Offer Limited! 9818 Maahatian Building,

Mail This Free Coupon 85 Tieney ahatian B

This Special Offer of TEN LESSONS FREE is made strictly for advertising purposes and will /Efrl jam i";ffgsl!'dsi" our course in
be withdrawn without notice. Write now,before it expires, and receive full particulars with enroll- /551" o (iR rou
ment blank by return mail. No obligations of any kind. Just tear off and mail this free coupon / full particulars. This reauest places me

—or a postal will do. under no obligation of any kind.

/
NORTH AMERICAN INSTITUTE g N e
984B Manhattan Building - - - - - - Chicago, Ill. J/ Street
/ City EState I b Pl VA, . . .

You benefit by mentioning the *‘Electrical Experimenter” when writing to advertisers.
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*
ELECTRICITY!
HERE'S.jpst the houk on
Electricity that you need

to answer your many ques-
tions — to solve yvour knotty
problems. 10 teach you new kinks,
to be your memory fertahles rules,
forniulas and other Elcctrical and

Mechanical jacts that some people
try to carry in their heads—and fail.

With this “Little Giant” I. C. §,
Electrical Engineer's Handbook in
your pockel, tooichest, on your
work hench, drawing 1ahle or desl,
an hour or a day need not be lost
“diggihe up' some forfotien rule, some un-
familiar fact; you'll just turn to the very com-
rlete index and et 1t Vin a Jilty.” Just a few
ol 1the subjects treated are:

Electricity and Magnetiam; Eleetrical Sym-
bols: Batteries; Circuits; Magnets: Direct and
Alt-rnat nge Currente: Dynamos and Motors;
Be!ta; Shafting: Electroplating: FElectrics!
Measurements; Meters; Are and Incandescent
Lemp.: Mercury Arc Rectifiers: Transformers:
Insulation; Eleetric Cars; Sinale and Multiple-
Unit Control: Transmission; Reii Welding;
Tables of Wires — Sizes, Capacitice. ete..—
Mathematical Rules; Formulse, Symbols: Tables
of Constants, Equivalente, Roots, Powers. Re-
ciprocals. Areas, Weights and ea surea;
Chemietry: Properties of Metala: Principles of
Mechanies; First Aid. ete.

The El'cirical Engineer's Handbook s one of 22
1. C. S. tfandoooks covering 22 Techpical, Seientiic and
Commercial subjects, {See 1ltles in coupon below.)
They have the contents of a full-=ize book vondensed
into pockel size ready 1o go with yon #nywhere and
be al your Instant eemmand.  Substantially bunnd in ,

cloth, red edies, coldlea! stamping, printed from new,
¢leéar, readable type on good qualily book paper and
Mustrated wherever @ piciure will heip.

No Risk Money-Back Offer!

The price of the famous 1. C. §. Handbooks, of which
more than 2,000,000 have been sold and are in practical
everyday u-e, is 31 per copy, So contldent are we
that you wil find them exacitly what You need for
ready reference ln your work, that we siand ready to |
promp!ly and cheertully refund your money If for any
reason you are not tully satisfied wtih thelr value.
Simply send a lctrer or the coupon below, enclosing # |
for each hook wanled. 1f at anyitme within 10days you
wish to return the books, your money will be refunded.

INTERNATIONAL CORRESPONDENCE SCHOOLS |
Box €164 Scranton, Pa.

[ ——— e =T CAR QUY MR ——-— e — — |
|

NTERNATIONAL CORRESPONDENCE SCHOOLS I -

Box 6164, SCRANTON, PA.

1 enclose § . for which send me postpaid the
Handbooks marked X, at §1.00 eéach. 1 may return any or
2ll and get my mouey back within ten days from recelpt:

) Elcctrical Fngincer's Advertiser's
Telepbh.sad Telrr.Eacloeee's [ Business Man‘s
Mechanic'a Bookkecprer's
Srcam Fnpincers Ftead. and Correrpondent’s
Westinghouse Air Brake [ Salesmen'a '

Window Trimmer'a
Conon Textile Worker's
Farmer's

Poultryman's

Civil tngincer's
Cosl Miner's
Concrete Engincera
Building Trades

Plumber's and Finer's Muriner's
Chemiss Aumlomobiles
Name
Sireet
and Ne.
Cuv State '

L
"
orchniceof 44 styles, celors and sizes i *he famous Ranger
1 biryclesfor rmb{o kern anvt.. use] a morll}:rns yourown,
en agree 1o show ¥n icycle to
wa"'{"_ YOu \'ormore of your fricnds aod tell
them the ridiculousty Jow factory price, easy terms,unusual
cooditionsand exceptional o]:tnfwnuld make,all of }\-htch
1 willexplain to youif within ten daysol recing this you
will sayin a letter or nn a postal, ''Send garticulars of
Bicycle Ofcr’’ and address your postal card or letter:
P [ firG. L. LEWIS, Manager
MEAD CYCLELO., 107 Meud Dlock. Chicago
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WHY AIRPLANES DON'T FEAR
ANTI-AIRCRAFT GUNS.

(Continued from page 494)

gle projectile from the ground burst any-
where near the ’plane, and at once she is
in a position to thoroly baffle ail the calcula-
tions that have been wasted on the aiming
and firing of this projectile. Due to the
foregoing facts, it is clearly evident that
the systems of anti-aircraft firing based
solely on ranging must be condemnned as
being ineffective and excessively expen-
sive.”  "Also,” as this authority, who is
Chief of Artiliery in the French Advisory
Mission concludes—"are they not sufficient
to show that, so long as we do not have a
gun of a fantastic muzzle velocity, and
capable of pouring into space projectiles of
a speed infinitely superior to that of the
flying machine, then the anti-aircraft gun-
ner must concenirate all his attention and
ingenuity in throwing skyward, sudden and
deunse barrages on the points in the air de-
termined by extrapolation, silently calcu-
lated by ieasurements as accurate as
possible.”

A THERMOSTATIC TIME SWITCH.
(Continned from page 475)

This device will afford considerable
amousement and mystery to the unitiated
who see the lights flash on apparently by
themselves, as the operator has ample time
to move away from the push-button before
the lights light.

I "

= 14
| _;'\
|

‘? — S J
rfig./ w
Principle of the Thermostatic Time

Switch, In Which a Coil Heats a Rod R,
Expanding 1t and Cllosing the Lamp Cir-
cult.
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== o
— - _J (:‘:D
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Theoretically Workable Thermostat
Switch for Controlling Lamp But !mprac-
tical for Ohvious Reasons, Such as Heat.
Ing and Deterioration of the Heating Colil.

MAGNETIC AND OTHER FOOL
WAR DREAMS,.

(Continwed from page 451)

wliale of an idea. 1 think I will take half
1 day off, inject a hypodermic syringe full
of Prof. Kammerlingh Onnes' liquid he-
lium, and try that stunt myself. It sounds
almost good.

In another corner of the editor’s desk,
what did I pick up but another spasm from
a fly-by-night inventor (mostly vent) re-
siding 1in Ogosh, Minnehaha. Gaze on Fig.
3 of the accompanying illustration, and you
will sce one of the greatest pests of the
Naval Ins—, excuse ne, Consulting Board,
viz : the magnetic compass mine. This dis-
turber of the Patent Office peace gets my
goat. “’ts easy,” sez he, “just take a spark
coil, some batteries and a compass needle,
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The Electric Safety razor makes shaving a
pleasure. Blade vibrating 7,200 timea a m!nute
cuis the heard smoothly and without slightest
pull or irritntion—feels like a gentle massage.
Can be used with or without electric current.

Al wsers of the Lek-Tro-Shav speak well of i,

A bharber saya—'"Have ahasved for Years and have
¢ Dever used any sbaving derics nesr {1s equal.””
s A home user says—''The most pleasing ahasa I'va
T ever had In ny 1ifs. Shaves my facs closer than 1
uUsed to shave, hut thers 1S no after Irritation or 11
effects as 1| usually get from another razor.**

Na. 1 Mads for use fram Lighi Sockat.

No. 2 Mada tor use trom Dry Battery.

Writs for 1llustrated elrcular descrihing Lek-Tro-

Shav Safety Razor fully.

VIBRATING ELECTRIC RAZOR CO : -
Dept. 122. Omaha, Nebr.

Hotel St. James

Times Square, New York City

Just off Broadway at 100-113 West 45th St
115 Blocks from 4sth Street Entrance
to Grand Central Station.

Women will And here a
home armosphere and
absence of objectionable
features of ordinary
hotel life.

340 Theatres. all princi=
pal shops, 3 10 § min-
utes' walk.

3 minutes of all sub-
ways, "L roads, sur-
facc cars, bus lines.

2% i3y fa 132 11

-

B
Al
n
R

An cxcellent Restaurant,
at moderate prices.

g

IWrite for “What's Going

On In New York.”
All Outside Kooms

\WVith adjoining bath......from $1.50

With private bath........from $2.00

Sitting room, bedroom, bath,
from $4.00

Furnished Apariments by the year, menth or
week, at special rates.

Ravmoxo L. CarroLr, Pres. and Mgr.

PO YOU WANT A

Wonderful Muscular

Development,
with perfact haalth. ahundance
of vilallty and great strength?

You can get oll the abuve
I you want them, and 1l ean
ahow you bow. The results of
my aystem are ehown oa my
own person, and that Is rec.
ommendatico enoush.

I have prepared a booklet.
{tlusirated with photographs of
myself, which will tell you
how you can chtaic a davel-
opment the same w8 [ did
The nama of It la

*Muscular Development™
— = GET IT—it will Interest and
EARLE B. LIEDERMAN benefit you. A copy of this in-
Why oot look ss healthy strucilve and illusirated book-
#od he &s atrong as [ am? let wiil he sent you upoo re-

colpt of 10o—satamps or colo.

EARLE LIEDERMAN, Dept, 202, 203 Broadway, New York City

.

System—wrilten with only oloe char-
sclers, No ‘“‘positione™—nn ‘‘ruled !(ines''—oo0
‘‘abading'’—no "‘word-alma’'—oo0 ‘‘Code-notes.””
8peedy, practical ayatem tbst can hs learned In 39
daye of home study, utllizing apsre tlme. For tull
descriptive matter, fres, address,

Chicaza Comr-spandeste Schoals, 989 Unity Blde.. Chicaea. 1.

Boyd 8ylisble
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and place them in the mine. In another
compartment of the mine place a ton or so
of gun-cotton or T. N. T." “Now,” sez he,
“when all is ready, and the compass needle
duly fitted with an electrical contact, it will
swing around and close the spark coil cir-
cuit, thus detonating the high explosive as
soon as a steel ship draws near. Fine—
but how in blazes am I going to tell enemy
ships from my own?!*{ 1 should worry!l
GADZOOKS!!! Lads, but look at war
dream No. 41 \What do our eyes behold,
my Lords? Nothing less than the evil eye
and titanic grin of the terrible Eleciro-
magnetic torpedo. “Why should so many
torpedoes be wasted by missing the mark,
when such an invisible and omnipotent
force as that of magnetism is availble,”
writes this “also-ran” inventor. No sooner
said than done, and down he sat and penned
this drawing and specification. 1 would as-
sure you friends that if I were as big as the
biggest torpedo, with a girth of twen
and a length of ten yards, and just bubbling
over with magnetic molecules, I would not
be attracted by the biggest steel boat you
ever saw at a distance exceeding a few
inches at most. If you do not believe it,
just go down to the nearest stee] foundry
where they have an electro-magnet capable
of lifting several tons, and see for your-
self how far my magnetic influence extends.
The “electrification” experts had been at
it again when [ ran across Phoney Patent
No. 5. “Take some ten thousand of your
clectrical experts” sed this inventor in his
spessyficcashion for a patent to end the war
instanly, and addrest to no less a personage
than General Pershing himsel{—"send them
down to the sunny shores of the Mediter-

ranean, and let them improve each shining |

hour by gathering thousands of No. I elec-
tric eels. Ship said eels to the Western
Front in plate-glass trunks, so that they
cannot shock anyone while in transit, and
at the psychological moment, liberate fifty
thousand  for luck from airplanes flying
along the Rhine into that German boly of
holies, and the war will be ended. [ com-
mission that budding genius with the rank
—1 sure think it's rank!—Brigadier-Gen-
eral of the Electric Eel Division, and he
can have full charge of that Department
any time he wants it!

1 momentarily lost my equilibrium and
nearly forgot to hold my magnetic molecules
in line, while old “H. P.” nearly fainted,
when my gaze fell on War Patent No. 6.
CARAMBA!1I! What do you think of this
magnetic conceit? The chap that promul-
gated and otherwise foisted this brainy (?)
1dea on a long-suffering War Board was a

Count—Count of No-account, [ guess, for |

he wrote—"\Why not build a VERY POW-
ERFUL ELECTRO-MAGNET and sub-
merge it in the shoal waters about the
North Sea, so that the enemy battleships
will be attracted from the deep channels
into the shoals, where our sea forces can
knock them to smithereens.” Well, boys, I
am glad I am here to speak for myself, and
take a tip from father, that if that bird
could build an iron core large enough for
me to live in, and surround it with a coil
of copper wire, big enough to use all the
kilowatts developeg in Europe, well even
then I could not cause any of the mighty
steel-plated dread-naughts of the German
Navy to move one-thousandth of one mil-
lionth part of an inch from their chosen
path. Of course, if a nosy submarine tried
to pass me at a distance of a few feet, and
provided I had several thousand kilowatts
of magnetized molecuies tuned up to a state
of saturation, I migh! hold him a while.
But none of that five-mile or ten-mile stuff,
or quarter mile either.

1 have often wondered how it would fee]
to have several million of my best trained
molecules concentrated on the nose of a

{feet |
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LIONEL STRONGFORT

“0Dr. Sargent. at Harvard. da-
clarad that Strongfort la npnaues-
tlonably tha fnest spscimen at
physical davelopmant aver eean.’”

ever sphere you may be.

WHY DON’'T YOU BETTER YOURSELF ?

Place yourself in my hands and I will show you how every organ in your body will_be
brought to normal function; you will fairly tingle with vigorous life. My system and methed
will vitalize you, rebuild you, rejuvenate you.

1 can bring your forces of Nature into play; make your success certain. No matter what
your present condition, my method is restorative, rejuvenating. You will be vitalized; the
glands of your body that store secretions necessary to robust health will be invigorated; your
mental activity will be increased, your energy augmented; you will be a live factor in what-

I’ll Show You Nature's Way
The ONLY safe, sure, simple way to really build I

497

h!You Unfit!

Unfit, flabby, weak, useless—doing nothing
for yourself, your family or your country, at the
one time in the whole history of America when
the Nation expects EVERY man either to
FIGHT or WORK. What good are you to
anyone, in these stirring times, if you are drag-
ging yourself about with your physical system a
wreck, your mentality cobwebbed and your spirit
gone? Brace up!—take hold of yourself—

BECOME A MAN

Don’t think you can’t—YQU CAN, if you go about it
right. And when you do a place will be awaiting you.
America needs men here at home as well as on the fighting
lines; men to carry on the gigantic war work of the Gov-
ernment; men to run the industries of our great country;
men to take the places of our soldiers over there, to care for
the families left behind; men fit to be the fathers of Ameri-
cans to come.

YOU CAN MAKE YOURSELF FIT
IF YOU WILL DO IT

You can add to the duration of your own life, and make
every year of your life more useful, more pleasurable, more
worth while living, by taking yourself in hand and become
fit. \What’s the use of living, 1f you don’t enjoy life? Where's
the good in waking up at all, if you wake up tired out be-
fore you begin the day? What fun is there in going about
suffering all the time from youtbful errors, vital losses, de-
vitaiizing habits, poor memory, constipation, rheumatism,
dyspepsia, indigestion, biliousness, headaches; with a fevered
brain, a rotten temper, a muddled intellect—unable to DO
anything worth while or to enjoy an hour of your day?

DON'T BREAK DOWN
IN THE PRIME OF LIFE

Vital statistics prove that the average American dies ten
or fifteen years before his time, usually from preventable
disease, simply because he does not take care of his body
and live in accordance with Nature’s laws. Nature is the
universal, all-powerful Healer; give her half a chance and
she’ll get to work on you, no matter how much of a mental
and physical wreck you feel yourseli to be.

F———— == —

FREE CONSULTATION COUPON

Br. Llaopel Strongfort, Newark N. J -—Please

voursell up and get rid of the ills that are hamperiog
your progress, making you of no account in the world
and eating up your years of life. No patent medicine
preparatians or druggist’s dope in Nature's way ot mine.
No over-trercise, strengthening your muscles at the ex-
pense of vital organs. Just Nature’s way—the Army
way—the Strongfort way—the way that has led thon-
«ands of my pupils hack to health and strength acd the
enjoyment of living life. Note opposite coupon. Check
your main ailment and you will receive a practical talk
without obligatioo.

Send for a copy of my free book, "Pramotion and Con-
servation of Health, Steength ond Mental Energy.”
IT'S FREE. I will send you o copy by return an receipt
of three two-cent stamps to caver postege and packing.

LIONEL STRONGFORT

Physical and Health Speclalist

706 Park Building NEWARK,N. J.

send ma vour book—"PROMDTION AND CON.
SERVATION OF HEALTH. STRENOTH AND
MENTAL ENEROY.' Ior postaga of which I en-

elgse three 2¢ stamps. 1 Dave mlged (X) before

the subject In which 1 am Interested,

‘ Persanal Consultation by Adppointment Only

..Calds ..dnsomnls .. Youtntul £
l <. Catarth ..Shart Wind ..Vital anum"
' ..Asthma ..FIat Feet Gostritls
.. Obeslty . .Stameeh o
,-Haadache Disardery + «Hoartwasknoes
I ..Thinaess ..Constlpatlun - -Poor Clroulation
..Rupturs . .Bllousnass «.Skin Dlscrders
I ., Lumbaga ..Torpld Livet ..Despondansy
. .Nauritly «.Indlgestlan ..Round Shoulders
..;Ilnu'rtélglat .;ervo;lnesl Lung Tronbles
. Fla est .. Poor Mema e
I ..Datormity ..Rhoumatiam - Insceasad Halght
| {describe) . .Impotency ..St00® Shaulders
| (706)
i Namie . ... e iasareatiecans
I Street
(efa, = ¥ - Ho e hooon vers Siate
Wtite Platnly
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WIRELESS

Prepare while you can for this
branch of government service in
which there is exceptional opportu-
nity for better pay and rapid promo-
tion. Qur courses qualify men 18
to 45 as expert \Vireless Operators.

——

Aero Division

There are thousands ol responsible
POsiLIons open Lo competent wireless
operators.  Our land, sea, aad air
lorces, as well as the great merchane
marine, need specially trzined men !
10 act a¢ operators, electriciaas, eagi-
ncers, and inspectors.

~m

o B P

-

Our Wireless Course prepares you
in 3 short time 10 qualily for a v-
erament licease. Our equipment is
most complete, embracing all makes
of wireless apparatus. Competeat in-
structors aod individyal attentian in-
sure rapid progress.

This branch of the secvice appeals
i to live wires, offers great opportuni-
ties for advancement.

Electrical Arc Welding

Our intensive two moaths' course
prepares lor essential work in Gov
ernment ship-yards, paying $2,400
per  year,

Y.M.C.A. &6

WS E. 88th St., N. Y. ’Phaoe Least80S]
Best Radlo School in New York

WANTED
50 Young Men

to Learn
Electricity

In the great factory of “KNAPP,” celchrated
manufacturer of electrle motors, dynamos,
speclalties, ete,

You Don’t Pay Us—
WE PAY YOU!

Ta youhg wen with ambltion 0 succeed. wo will
pay reqular woekly wages (310 to 318 a week) and
teach them the business thoroughls.

New York s the city of opportunliles and an ldeal
Dlace 1n which to lire. Hero 0ur chance Lo estab-
11sh yourself in the big city. \We will belp you find
good Using Guarters snd astart y0u On Your way to &
responsible poaition at big salery,

Helze th!s opportunity—write lmmedlately for full
partlculars. First applicatlons will receise profersnce.

Knapp Elect. & Nov.Co., 523 W.51 St. N.Y.

110 VOLT A. C. GENERATORS
<&  ONLY $5.00

Good hand generators,
while stock lasts, $5.00.
Order taday.
Batters charzers. 6 v. 6 amp.
310.00: 7 v. 1! amp. {like
cut) $27.00: Hydro-Eieclric
Qeneratar complete, giving up
1o 25 v. 3% amp. D.C. $25.00.
Immedjats  ahipment while
etock 1asts.  Order fram thisad.

Watson Electric Co., Dept. 1I, Gas Bldu., Chlcage
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fast-traveling builet, so that when approach-
ing the steel helmets of the Kaiser's finest,
they would immediately yank the bullet out
of 1ts wonted course, and cause it to slam
mightily against Fritz's steel sky-piece, and
by this sudden concussion cause the bullet
to c¢xplode with tnost disastrous results!

A budding genius from Whatsundermy-
hat, Nil, proposes that the Naval engineers
shall cquip all sea-going vessels with a se-

] ries of (always) “large and powerful” mag-

net coils, placed in belt Jines entirely around
the hull of the ship, and excite my magne-
tizing coils with several hundred kilowatts
of aiternating current. Now, altho you
might not know it, when an alternating cur-
rent is past thru my magnetizing coil, I can
repel certain bodies with extreme speed, but
not for any great distance, usually not ex-
ceeding a few inches. You can imagine
then what chance I would have repelling a
modern automobile torpedo traveling at the
rate of fifty miles an hour, and with a
momentum of many thousand foot-pounds.

Boys, Howdy! Take off your hat to war
spasm No. 9, specially invented to hasten
pcace, so its inventor states, and he makes
my bones weary, for I'll be dinged if he
doesn't pack up a bunch of my best trained
Maxwellian molecules into an iron lifting
magnet measuring ten feet in diameter, and
whirl it along over the enemy positions sus-
pended from an airplane. You ought to
hear that boy rave. I can see the boche on
a dead run for Berlin, can't you? Yes,
you can't! No wonder the Sun wears such
a pleasant smile in Fig. 9—it must be a
warm day in Ju-ly—lie is right!
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EXPERIMENTAL CHEMISTRY.
(Continued from page 491)
the right angle bend, is connected to a
medium size test tube, which is immersed
in a vessel filled with water. Pour in 5 or
10 cc. of sulfuric acid thru the thistle tube,
and apply gentle heat after mixing the sub-
stances together by rotating the flask a
moment. The apparatus depicted in figure
138 utilizing a retort may be used by those
who prefer this mode of preparation. The
apparatus depicted in Fig. 139 may also be
used in place of either of the above.

Avoid getting the gas into the room by
applying only gentle heat. As was the
case of chlorin, the best antidote for an
overdose of bromin is alcohol or ammonia,
inhaled from a handkerchief. Collect 3 or
4 cc. of bromin then clean the apparatus
with water, or if necessary, hydrochloric
acid, and finally rinse with water.
Preparation of IODIN from Potassium
Iodid, Manganese Dioxid, and Sulfuric

Acid.
Experiment No. 148

Take a small glass retort or a tube and
arrange it as in Figs. 138 or 139. .

Grind up in a mortar 5 grams of potas-
sium lodid and mix with it on paper 2
grams of fine manganese dioxid ; then trans-
fer the mixture from the paper to the re-
tort, exercising care not to get any iato
the neck of the retort.

Pour thru a funnel of 5 cc. of sulfuric
acid. Mix the substances together by rota-
tion, then put the retort in place and apply
gentle heat only. Do not continue the
process over five minutes! Then remove
the stopper from the flask and thrust a
cold stirring rod halfway down the bulb
for two minutes while the contents cool.

‘How CanWeTell “Real” Death?

(Continued from page 457)

which is usually injected into the jugular
vein in the neck after the blood is with-
drawn, is composed of a certain chemical
solution which tends to prevent rapid decay
of the tissue. Once the body is embalmed,
it is impossible for a person to come to
life again (as, for instance, from a state of
suspended animation). So it becomes
all the more important to know an exact
test for determining when life absolutely
ceases to exist, even before embalming as
hecomes obvious.

USUAL TESTS FOR CESSATION OF LIFE

1. Pulse and Heart Beat: The pulse, as the
end of life approaches, grows weaker and weaker,
and thia is felt by grasping the wrist so that the
index and second hnger bear agasinst the radial
artery. As life approaches the end, the heart heat
frequently may drop to as low as 20 to 30 per
minute. It is wswal for the physician to listen to
the heart heat with the stethoscape. There ia also
available what is known as the smicrophone-steth-
oscope, which is supposed to be exira sensitive,
for the purpose of listening to the faintest heart
heat. Some physicians, however, state that the
most sensitive and reliable test for the heart beat
is to rest the ear against the hreast, upon which a
piece of gauze has been placed for ethical reasons
and which does not interfere with the transmission
of sound from the heart cavity to the ear. The
stethoscope in such cases is liable to amplify or
localize other slight sounds eoccurring in the
hreast due to movements of air in the lungs, or
duc to congestion in the lung passages, especially
where the patient has been affficted with what is
known aa death raftle. If the heart has to all
intents and purposes stopt, when listened to at the
breast over a period of five minutes and tben for
another pcriodpof five minutes, it is safe to as:
sume that the patient is actually dead, for in prac-
tically all ordimary cases where syncope of Sus-
pended animotion las oecurred, the persons so
affected bave come 1o life again in a period not
exceeding three minutes. Finally the radial ar-
tery may he opened at the wrist. f no bleod
appears, it indicates that life has past {rom the
body and that the heart is not functioning even in
a slight manner, as is the case in suspended ani-
mation. It 1s the opinion ameong medical men
that in the case of syncope life docs not entirely
depare from the body, and no authentic case is on

record where such a condition has occurved, as
Dr. Jobo B. Huber has pointed out.

2. Tbe Respiration Test: Respiration normally
occurs at the rate of sixteen to cighteco per
minute, but this may drop to as low as three or
four per minute as life approachea its fnality.
An old fashioned test which is a fairly good one
and extensively used at the present time is that
of the cold mirror—the mirror being held over the
mouth. In the case of syncope, any slight action
of the lungs may cause the expulsion of breath,
which forms a mist on the mirror, This test,
however, will not indicate the condition of syn-
cope. No ordinary test will indicate this condi-
tion, excepting that af cutting the radial artery
at the wrist.

Even slight hreathing can be heard by the ear
applied to the breast, especially hy the trained ear
of an experienced physician. ~The death ratfle is
one phase of the respiration action wbich some-
times persists after life has ceased to exist, ap-
parently.

ody Temperature: When life ceasea to
exist the temperature of the human body inva:
riably drops rapidly, or at the rate of approxi-
mately 1.6 degrees Fahrenheit per hour. The
living body has a temperature of 38,6 degrecs, hut
a person may dic with a fever and have a_tem-
Eerature as high as 106 to 108 degrees. The living
ody temperature, bowever, may fall below 95 de-
grees temporarily, in some serious cases of cbolera
or yellow fever. Ahout 95 degrees iz waually
considered the minimum temperature at which life
can exist. Sometimes the temperature will rise
several degrees after death, but this is purely a
chemical reaction in the different parts of the
body. The hody will bacome cold, and room
temperature may follow in from three to twenty
hours. In somé cases a slight warmth of the body
has been naoted after a period of as long as
twenty-four hours,

4. Color of Skin: To all intents and purposes,
when the circulation of the blood has practically
ceased, the skin of the body becomes ashy pale,
and there is absence of the pink color when ex-
amined under a strong light, aa from a reflector.
The tissues of the body lose their elasticity, and
irritants placed on the skin do not give any vital
reaction,

Skin Signs:
of a cu ﬂl"if‘
under the sl

Scarification of the skin and use
glass fails to draw hlood. Injection
in_of a solution of ammonia is fol
lowed only in life by a port wine colored conges-
tion, Reddish color of the ﬁnﬁcr tips when ap-
rroximaled toward a light if there is circulating
blond. (Continued on page 502)
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You Do Your Dbit

OU have got to do your bit in the big task facing America. How will

you do it? Will you be able to sell your services at big pay as a skilled worker, or
will you have to put in your time in uncongenial work and get little for it BECAUSE YOU

LACK TRAINING?
for themselves.

America is faced with the problem of finding men who can think and act
It is a big problem. Trained men were never scarcer, and yet think what this

scarcity will be like when America jumps into the work of reconstruction. Skilled workers in
every trade and profession will be at a premium. There will be work for you, for every man, for

years to come.

The fact that trained

Prepare NOW men are the money
Pl'()fit Later! makers, that theyare

always in big de-
mand, that their training is insurance against
lack of employment, should make any man see
the wisdom of training. You can’t get anywhere
without it—but you can go a long way with it.
You have to work for a living. Why not get
the most for your efforts?

Begin to prepare now and it is but a matter
of months before you are capable of earning
more money—a year or two before you are mas-
ter of the job you want to hold and making the
money yvou want to make. Training calls for
no great sacrifice. Just devote one or two hours
a day — time you now waste — and your study

the coupon below.

TRAIN

..... High School Gradoate .

+eee.uen. Edncation Course
Com. Schuo! Branciwa
Electrical Engineer
.Elect. Light and Power

Superintendent
-.....Hydroelectric Enginccr
wu... Telephone Engineer

Telegraph Enginter
Wireless Operator
Architect

Buildink Contractor
Civit Engineer
Structural Engincer
Mechanical Engineer
Shop Superintendent

Check Course you Name........
are ln:crested In and
m~il the Couonn Address ..o,

The choice of what you do and how much you earn is up to vou.

AMERICAN SCHOOL OF CORRESPONDENCE, pept. 67418, Chicago, U.S. A
ING=THE KEY TO SUCCESS

.....8team Engineer
Draftsman and Desigrer ... Sanitary Engin
Lawyetr y
Business Manager En -r
Cert. Publie Accountant
Accountant and Aodlter
Bookkecper
Stenographer

What are you going to do?

will well repay you. Systemadtic home study will
make it easy for you to master any of the Courses
below. Noristhecostof such training out of your
reach, no matter how little you may be earning.

avour vss— Take 10 Lessons
at OUR Expense!

vou can take

ten examina-

tions in the Course you select. After the tenth
lesson, if you feel you are not getting thorough,
practical training, you simply notify us — you
are not out one cent. There are no strings to
that offer. What we have done for thousands
of students in twenty-five years we can do for
you. Our money-back guarantee is proof of our
confidence to train you successfully. It is also
your protection.

Training Decides Your Pay

There is no sentiment in determining your salary. You get paid for what you do. What you do
depends on what you know. The difference between $15 a week and $50 is the result of training
—knowing HOW. Training alone gives you the power to satisfy your ambition. The way isclear
for you to acquire a good, practical training without interfering with your present work. Check and mail
We will promptly send you Free Bulletin of the Course you are interested in, and fu |
details of our methods, easy payments and guarantee.

Send TODAY.

..Fire Insnrance Expert

ecr.
..Heating and Ventilating
Master Plomber
Automobile Engincer
Autamnhile Repairman
Airplune Meehanie

Al
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ENE s Fon
Don’t Lose Your Rights

Before disclosing your invention to »nyone
sead for hlank form *"Evidence of Coneeption”
o be sigoed 3nd witoessed. A sample lorm
together with printed ipstruction: will show
sou just how to work up your evidence and
establish your rights hecfore filiog application
for patent. As regisicred patect attorneys we
represent hundreds of inventors all over the
U. S. and Canada in the advancement of in-
ventions, Our schedule of fees will be found
reasonable. The form “Evidence of Concep~
tion™, sample, instructions relating 10 obtain-
ing of patent and scheduie of fees sear ppon
request. Ask for them,—a post card will do.

ST <3 SALH

— NS

255 OURAY BLDG.,
WASHINGTON, D. C.

PATENTS
and
Trade Marks
Send.8ketch or model
tor actual search and
report. Write for Book-
let of instructions on
patent practice and

procedure. Prompt
personal service. ..-

Geo.P Kimmel

Patent [ewyor

83K, Orlental Bidg.. Washinaton, D. C.

—

O 10T S 000 e g AVDUTIETTET 0 INTTd0N Vs TviseTatessl
— ———

LGOI R ER b RRAINRIIGNIPLRIN NG
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-
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“UPATENTS Y FITMAGE MARRS, |
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U.S.PATENTS
MAKE IDEAS PAY

Hundreds of inventions are sold
i yearly. \We will help you sell

yours without cost
Before sending your inventions to
anyone send for our “Blank Form
of Disclosures” that will Protect
you until your application is filed
in the Patent Office.

gives full

.tent Pro

Send for Book and Blank Form of Diwlos

ure today. Prompt serviee. Best results.

A. M. BUCK & CO.

Patent Attorneya
205 Secuad Natieoal Baok Bldg..Washingten, D.C.

ELECTRICAL EXPERIMENTER

caanot be answered hy mail free of charge.
readers.
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FATENT ADVICE

Edited by H. GERNSBACK

In this Department we publish such matter as ia of interest to inventors and particularly to
those who are ip douht as to certaio Pateat Phasea.
Such inquiries ars publisht here for the henefit of all
If the idea is thonght to be of importance, we make it a rule not to divulge detaila, in
order to protect the inventor as far as it is possible to do

Should advice be desired by mail a nominal charge of $1.00 Is made for each questlon. Sketches
and descriptions must he clear and explicit. Only one side of sheet should bhe written on.

Regular ingniries addrest to “Patent Advice"

50.

Rcaders’ attention s called to the fact that
due to the great amount of letters to this de-
partmeat it is quite impossihle to answer them
all thru these columos. The inquiries anawered
in this issne date as far back as May, and If
readers wish specedy service they should care-
fully note the announcement appearing in the
precediog paragraph,

Spring Handle.

(270) Fred A. Shearer, Centralia, Wash,, has
an idea to prevent handles attached to tool chests,
cte., from heing broken in transit. They are
often broken wgen thrown off trains. His idea
is to place a small wire spring in the handle to
keep it closed. thus preventing damage. Onr ad-
vice is asked.

A. Sprisg bhandles are not oew, and there have
becn a3 great many styles on the market. Any
first class hardware store carries such handles.

Sterecoscopic X-Ray.

(271) Robert J. McGill, Washington, D. C,,
suhmits a plan of N.ray work for quickly locating
a foreign ohject in a human body by throwing two
sbadow images upon finoroscopic screens which are
at right angles to each other and at a stereoscopic
angle to each othcr, so that the ohserver, (see
illnstration) can get an idea of the depth of the
object as well as the location laterally. By using a
stereoscope, the observer may comhine the two
views so as to give the appearance of solidity te
the resnlting image in the "'mind’s eye.! his
principle may be used for observation and diagnosis
of cases other than those where foreign hodies are
lodged in the patient's hody. Our adviee¢ 1s asked.

‘t This scems to be a particularly elever idea,
and altho stereoscopic X-ray pictures have been
taken befare. we do not think that we have come
across 3 scheme wherchy the object can be seen
sterescopically direct by means of a fluoroscope.
Heretofore pictures were taken on regular phato-
graphic plates, and these pictures were then in turn
viewed g-,‘ means of a steroscope.  We think this
idea is patentahie but as a precautionary measure,
we wourd ask our corrcs&ondcnt_ to get in tooch
with a patent attorncy to bave him make 2 aearch.

060 ¥
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Sub-Aquatic Wireless.

(272) H. K. Skinner, Oxford, Ohio, wishes to
know if he could get a patent on underground
wireless by applying same to a submarine. Our
advice is asked. .

A. The sketch which our correspondent submits
outlines the idea, hut he evidently forgets that
salt water hemﬁ a fairly good conductor, prevents
wireicss waves irom b_emg propagated under wster
for any agprecnable distance. For thi
idea can hardly be called practical.

s reason the

Double Caliper,

(273) Lawrence Byrne, La Salle, Ill., submits a
double caliper as shown by attached diagram. As

N Re daserves
ol 191 e

|
|
Stereoscoplc X.Ray Scheme Inveolving the
Use of Two X-Ray Bulbs.
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A Callper Which Measures Inside or Outslde
Diameters.

will be noted points A A are used for calipering
the outside, ancY points B B are nsed for measuring
the inside of the work. Our advice is asked.

This is a particularly clever idea, and we
are quite certain that a patent can be obtained wpon
it. e do not think a caliper of this sort cxiats
at the present time, We advise our correspondent
to get in touch with a patent attorney.

Miscellaneous Patent Questions.
(274} M. A. Levins, Pueblo, Colo., submits acv.
eral ideas. We answer them as follows:

The use of sclenium in connection with mecas.
uring the candle power of varions light courses is
not new. having been often described in text books.

2. The idea of having a speech record on a
moving picture film, so as to make so-called speck-
ing pictures i3 not new. This idea was deacribed a
long while back by ms and is the so-called Hart-
mann process. It is patented. _

3. The use of seleninm as resistance in conoece
tion with moving pictures is not practical as out-
lined by our correspondent.

Aerial Torpedo.

(275) H. Rceinhart, Edmonton, Aita., Can,, has
invented an acrial torpedo propelled by the escap-
ing gases, on the principle of the sky-rocket, with
a small explosive charge in the war head. The
torpedo is snppoaed to be used from aeroplancs
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only, and weighs a few pounds, but 15 destructive
eoough to damage an encmy plane or dinigible bal-
loon. The torpedo could be started from a sort of
small cannon which would ignite the powder and
propel it until it was traveling under its own
power. Tho the distance 1t would travel would
not be far and a steep aogle for firing would he
n;_ccssary, it probably would have a destructive
effect.

A. Anp idca of this kind, while it is good and
while it might work in practise has the great
drawback that, like all other dcvices to combat
aeroplanes, it will be ineffective, for the reason that
aeropilanes travel too fast, and even if it were pos-
sile to make the flying torpedo sclf-propelling and
self-steering, how coufd it overtake an acroplane
maoned with a thinking pilot who changes his
course at will. mechanical deviee, of eourse,
could do uwothing of the sort, as you could not make
it follow ao acroplane. Mcchanisms of this kind,
while interesting, are mot very practical, even if,
they should be controlled by wireless.

CODE PRACTISE INSTRUMENT

(276) A. E. Kopp, New Middletown, Iad.,
seuds in a drawing and deseription of a code prac-

Code Practising Key In Whleh Lamp Flashes
Signals. oo

tise set, and tbe illustration which we reproduce
herewith is practically self-explanatory. As will be
noted the bulh D is mounted on the cross piece,
while the key C makes contact with the bottom of
the bolb thro battery B. It will, therefore, flash
every time the corrent is “made.”

This is a very clever idea, but there is one
thing we do not like about it, and that is the cur-
remt is broken on the dowanward stroke. As a
rule socb outfits are not liked very much, and if
our correspoudent can devise an instromeat where.
hy the curreot is made om the downward stroke,
we belicve he would have 3 muoch hetter apparatus.
However, even in the illostrated state we helicve
a patent can be obtaincd.

Expansion Toggle.

(277) D. W. Booth, Moatreal, Que., Cac., sub-
mits an idea on an expansion toggle which we
illustrate, Our advice is asked as to patentability
and practicability,
his seems to be a good idea which scems
patentshie, altho we would not veach for it without
making a scarch in the pateat office. ff hand
it seems that a logglc of this kind would be more
expensive to maaufactore than the old style.

-Spring

Bolt lype

Novel Form of Expansion Toggle Proposed
By Inventor.

(278) Paul B. Kingsley

submits the following: ‘J'u
1 hottle of Le Palges' glue.
metal screw cap I found a cork.
diately confronted with the problem: How shall
I remove the cork without a corkserew? T finally
succeeded in prying the cork out with a knife, and
sat down and thought. An idea came to me. I se-
cured a screw of the rounded-hecaded variety, and

Cheyenne Wells, Colo.
st recently I pn_rchasecf
After removing the
I was imme-

Mero! cop

. ~Cork

Bollle neck

tmproved Cork and Cap ldea for Glue Bottles.

ELECTRICAL EXPERIMENTE

R
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Patent Office
and Working Drawing

Mechanical, Electrical, Automatic and Special
Machinery Designed aod Built

References Furnsshed

American Drafting Bureau
327 S. La Salle St.

Chicago, .

S

Promptness Assured
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WATSON E.COLEMA

Patent Lawyer
624 F Street, N. W. Washington, D.

PATENTS!

BEST RESULTS

Solicitors of

Trade-Marks, Copyrights

Write Us for Our Inoentors’ Book
PATENT-SENSE

ESTABLISIIED 1869

N

C.

PATENTS

LACEY & LACEY

Attorneys-at-Law—Patent Practice Exclusively

U. S. and Foreign Patents

642 F Street, N. W., Washington, D.

C-
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TALBERT

Labor ehoriage has lncreased the dem
Uncle Sam Wants New Inventlons to He

Write us today for free

copy of our 104 page PAT E N
book, “How to Obtain a

Patent and What to Invent.”’ At the
samo llme send us a sketch, model or
photograph with wrltten description
of your Inventlon for our Free Opin-
lon and Evidence of Conception Cer-
tificate. If your lnveatlon 18 proper
subject matter for a patent we will
send you our Certificate to that effect

file

prove of value and assistance to you.
Qur Credit Sysliem: wlll enable you Lo

without delay. Patents secured by us
are advertlsed at our expense lo Popu-
lar Mechanics Magazine,
yourself wrlte for our free book and
submit your inventlon lo us today.

TALBERT & TALBERT, 4287 Talbert Building, Wash., D. C.
Patent Lawyers—Successore to Talbert & Parker

Invent Something

YOUR IDEAS MAY BRING WEALTH IF PATENTED
Now is the tlme to patent a meritorious invention.
stantly receiving letters from manufacturers and investors in-
terested In new inventions protected by patents secured through us
and which can be turned into money through proper handling.

snd for laventloas ln all lnes.
Ip Win the War,

and our Evidence of Con-
ceptlon and Disclosure
Certlficate whilch may

your application apd proceed

To protect

R

La.rée s

Ry,

in t

he

t Fatent Firm
World

% n OPINION
Thia Certifieata of Patenla

OFFER ot the
' OBTAININGFASSISTANCE FOR I

of Patentabllity.

(See
HOW TO OBTAIN A PATENT

tcal movements (ustrated and desaribed.  Talls
to lnrent for profit.

Contalng FeqUesta
patents sscured
We place our eollen

MIL

124
the patsa

Befors sending your Invention to any attorney ar

mannfacturer or dlecloeing your linvention,
for our free blank form PROOF OF CONCEPTION
in order to protect your Inventlon and secure your
righta  Thie ebould be aigned and witneased and re-
tumed to ns. together with a model or akeich and de-
soriptlon of your invention, and we will gire s FREE
as o the patentability of the invemloa.
report the invention patentabls wa will furnish a Certificats

Proof ot Conception will proteot ths Inventsr amd serve as proof
of the tnveatloo untll the case can be filed tn ths U. 5. Pata;s.l

Ouor Ulustratad elghty-paga Quide Book is & Book
of reference fer loventers sad ¢contalns 100 machan.

by us and suggestions as

Y Showa the value

WANTED NEW

r------------_-------—

Now York OMeas:
1001 to 1067 Woolwerth BIdp.
Main Offices: 779 Ninth Street, N.W., Washington, D. C.
........... cirerresnesiniareiccnens Address.. . iiiiiiiiennen.
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It we

bility, tegether with our blamk form

- Victor J. Ei:a
NVENTORS—Our certificate is of great as-

na,

sistance to inventors who require financial aid to obtain patents

OUR FIVE BOOKS MAILED FREE

Coupon Below)

to any address. Sead for these hooks—the finest pohlications ever issued for free distribution.

WHAT TO INVENT
Contains s valusbla list of Investions wanted and
suggestjoas coocs rofitable flalde of inventious;
also informatioa reg: rizes aoffered for Inven.

bow
tlons smounting to ONE MILLION DOLLARS

LIST OF PATENT BUYERS

from manufacrurers, mall order bouses and promoters for
to New ldeas they wish to purchase.
ts 10 touch with oapital fres of charge. Wa hare recemtly

recelved over 300 requesta from manufacturers.

LIONS IN TRADE-MARKS

of Trade-Ma.ke and Information vegard-
lng unfaivr competition

Wo advertiss Opr Cllants’ (aventlons Free In o list of Bunday news-
papers. in manufacturers’ 8
CoDy Free

ample

als and in World's Progress.
After

Journ,
patenta

. We save You tme and money
L is graated we azsist you to sell Your paten

IDEAS

FREE COUPON!

PATENT ATTORNEYS

Plttsbure OfMees:
514 Emplre Bldg.

We are con-

VICTOR J. EVANS & CO.

Philsdeiphia OfMosa:
1429 Chestnut Bt.

You benefit by mentioning the "Electrical Experimenter” when wriling to odvertisers.

wwWw americanradiohistorvy com


www.americanradiohistory.com

MILLIONS
OF DOLLARS /
ae belng epent NOW lotb;n

idesas of all kinds. Noerer
bas the damand for
PROTICTED 0O

bu bis
brains. Send for my for free books and find
cul what inventions are needed.

THESE ARE FREE! SPOCRSSITL, PATENTS

72-pago  guide Lo susbess;
STEPPINO STON undreds of hints ef
tdeas wanted, truth about prizea for inven-
tons; PATENT B alns over 400
requesls for OWEN PATENTS, with tdssas de-
slred; PATENT PROMOTION—talls bow to

sall your patsnt, eto.

1'll belp without charge 1o sel]l your ides
ty advertisiog 11 ahd otherwise &;unx you io
touch with prospective buyers. d sketch or
model for free opinion as to patentabllity, oost
of pataot, elc. Advice oosts nothing. Writs
today for my books. 4 postal regnest will do,

RICHARD B. OWEN, Palent Lawyer

164 Qwen Bulldlap 2275-8 Weolworth Bidg.
Whaahingtan. D. C. New Yark City

EVERY INVENTOR

should basa thls book, ‘‘PATENTS AND
[l PATENT POSSIBILITIES " Tt s chock
jf full of Ideas and practieal adrice, telling

what to fnvent aod whers to sall,  Write
for your copy today. IT IS FREE,

1 beve requests for patents upon dound
Iorendons of all kinds. Can you help eup-
{ pli the demand t

¥ sarvies 1a ls lividoal. oremet wnd aBclast
14 yoars pipuilenze), Every azpedisnt le em-
slayed to escurs patanis ot least posalble coet.

H S HILL 804 McLachiee Blde, Washingten, B. C.

A O

R
B D
A E
2 R
A $3 Cash with order buys this N
; BENCH LATHE =
N Peter Austin 336 W, Fiest E 5 Muncin.ind w

THE MIDGET SLIDE RULE
will add. subDlract. muitdpty. di-
vide; e6ire Problem? invulving even
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and tho Bines and Cosines. Tsan-
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| Its operation s very olmple; quick-
rb eolves any mathemastica)l prob-
; lem, Durably mede of metal.
Adaepted for shop and office use,
Fits the pocket. 3% inches dlam-
eter. Price with inatructione.$1.00
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ELECTRICAL EXPERIMENTER

after punching a hole thru the metal cap I thrust
it thru and turoed it ioto the cork. Theo I could
remove the cork easily with the metal cap, and re-
lace the two with one operation. See illustration,
Vhy not make corks aloog similar lines, to be
sed on such bottles with a labor saving view?
Yarions modifications of this idea may be made
from s manufacturing standpoint. Particularly to
keep the screw (or swivel pin) from pulling out of
the cork, Would like your opinion oo the snbject.”

A. While the idea is clever and no doubt pst.
eatable, we are of the opinion that glue hottles—
once opeaed—need oo cork. When in use they are
at hest a_nnisance because they stick to the bottle,
and for that reason the metal cap as a rule is used,
which presenting little surface does not stick as
strongly as the large surface cork wonld, Our
opinion is that from a practical standpoint, an
invention of this kind wounld not he very aat-
iafscrory,

THE DUNWOODY INSTITUTE.

The William Hood Dunwoody Industrial
Institute, a school with an endowment of
five and one-half million dollars *for train-
ing in industrial and mechanical arts,” is
now training a large number of men under
contract with the Government for both
Army and Navy. One of the interesting
departments in connection with this train-
ing is the Radio Department, in which at
the present time there are under training
over 200 Navy Radio students and fifty
Army Radio students.

The men enlisted in the Navy or in-
ducied into the Army or Navy are sent to
the Institute for an eight to ten weeks’ course
of instruction in both operating and theory.
The Institute is now considering a matertal
increase in the quota of Radio students
under training for the Government and
needs additional instructors both for elass
theary and laboratory as well as operating.
Any men having proper qualifications, if
interested, should write to The Dunwoody
Institute. Minneapolis, Minn., for further
particulars, ——MM8 —

HOW CAN WE TELL “REAL"”
DEATH?
(Continued from page 498)

Muscle Signs: In death the muscles show an
ACID in licn of an ALKALIN reaction during
life. Needles tbrust into living muscles hecome
oxidized. A living mnuscle responds by contrac.
tion when a faradic current is applied to it. The
response _diminishes after death and is lost in 3
hours, If 20 minuies have clapsed after presum-
able death and the muscular contractility is un-
altered—the subject is NOT dcad. By this method
(electro-bioscopy) a woman who lay for 32 hours
deprived of apparent vitality was saved from
burial.

Icards’ Fluorescein Sign: This is_probably one
of the BEST signs of death. It is simple, reliable
and the drug s innoconous. A solution of
grains of fluorescein, 15 grains of carbonat of
soda and 120 grains of water is injected under the
skin. As long as the circulation has not ceased,
the injected fluid spreads rapidly, and in this
case the body acquires a greenish-yellow coloration
within 2 or 3 minutes. The cyes simaltancously
become emerald green. With a slow circulation
the pbenomenon may be delayed 20 minutes.
COLORATION shows_that life is extinct.

S, . Eyeball Test: In death the patient’s eyes
are invariably open, but they may appear to be
closed for the reason that the upper and lower
lids both droop, the upper lid drooping about half
way over the eyeball and covering the pupil: the
sinking of tbe Jower ld causing the white of the
eye to be noticed, and hence it is generally thought
that the eyeballs are pointed upward, but they
invariably point straight ahead. Tbe eyes are
closed by skillful manipulation <n the part of the
undertaker. In real death the eyeballs lose their
extreme {en:cness which imvariably oceurs in cases
of syncope or suspended amimation. A flashlight
thrown in the eye causes no reaction, this test
bci"rlﬁ known as the light tese,

¢ corneal test is made by scratching the cornea

| of the eyehall with the finger nail—in real death
| no movement of the eyeball or reflex should oc-

snd BICYCLES atcut pricea, |

cor.  With regard to the face, the moeuth inva-
riahly drops open when life ceases, and this must
be closed by the undertaker, preferably before the
body has become cold and the muscles set.

6. Rigidity of Bod The rigidity of the
limbs and the rest of &1. body does not always
indicate real death, for it has been found that this
conditinn_can_also occur in ecases of syncope or
suspended arimation; hypnotic subjects can also
simulate a cataleptic or rigid state.

NEW AND PROPOSED TESTS FOR CESSATION
OF LIFE

I. The Litmus Paper Test: As is well known,
litmus paper is used to determine whether a
solution or secrction is_alkaline or acid, the paper
changing color accordingly. In applying this
test for the purpose in question, a amall piece
>f paper is employed, one end of which is placed
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NEW BOOX ON

ROPE SPLICING

Useful Knots, Hitches, Splices, etc.
How Ditterant Knots Ars Mede snd WhatThsy Ara Used For
{NDISPENSABLE TOEVERY MECNANIC AND R(CCER

A most practical handbook: giv-
W\ ing complete and simple diree-
tion for making all the most
useful knots, hitches, rig-
ging, splices. etc. Over

' W\ 100 illustrations. All
. W sbout wire rope
7 mattachments,lash. -,
= ing, blocks. tackles, o

» “ ete. 47 Heraldic Knots
{luatrated. Of great salue ta
mechanics, Tiggers, campers,
ontmen,’ Price 20 cants postpaild,
& Co.. Dept. 933, 64 W. Laks St., Chleago
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bas bren ploduted to meat the eve

Srotusing demand Tor & revaiverthat i
enmbing e a7
s of Kfialone

neive wes
n bup. Freryans should
revalierand shouldknaw
u

u-uhu\'u anigas of
481 be veeh 4nd 844 10 De thoronghiy doprectared. Ths
tandard 72-calibre cartridge obtainably snywhers.
h 19 i d and sbuol reollable

Mdinnmmvm:aa The revolver (s swey wal
rmwund. with dnrst plickel plsted futed ey!indi 1t welghe anly
W oances. i price of Mhe Ealy 1a 601 54,04, nent by RN T
SOHHSOM BWITH & CO., Dept. 453

L spprarines.
smmaniLon u

.
of e oh
lal sia s ghoislcamy

e CHICADE

Make Your Watches, Clocksy Etc.,
Visible by Night The very I-b:-l llu‘rm Iy the

oy, Healir o @xcept at an
e -urﬁxol of any e k) 1, eting I
o Gark. THE DARKIN THE MIGRT: THE MORE ERILLIANT
ple 1o Uss. AoFene=you can do it ‘A g' of your
¥acch or cloek wil] enable you to tell tha time by night. Yuum'r-l tha posb.
“attons or e@iteh plates n{:mlr elec bits. boxce, aoA naumersbh
3 articles | o _your own Lumioous Cruclfizes, Roasripm, ola.
Toile contining el 5 cost severn] emsil sriicire, Price 2De. Larsw-
§0ea2d §15ve! Sssss SaIth 8 Co. 59, g33 BF P ako®n . Oieags.

Build Your Own PHONOGRAPH

It's Easy With Our Help

4 few hours interes work
cares many dollars glves

an
you s mashine cncd{ to mit
your ideals. Wa furnle

. You can maXe
d;m" pbonographs

minoos
Ll

?

*
for your frien

Writs Today for Our Free
Blus Print Offer. Agenta
wanted for our ready bullt
Choralesns,

CHORALEON CO.
711 Meoger Bidg., Elkbari, Ind.

“Electrical Worker’s Friend”

An electrical book of 66 motor drsw-
lngs with complete instructions for re-
winding snd reconnecting.

PRICE, ONLY $3.50
Write for full particulars

J. SMITH & SON
1524 Lowrls Straet, N. S, Pittsburgh, Pa,

.s/nvunnu-_B|G FUN e S ——

BOYS You ahparently ree tliru Cluthes, Wood,

Stane. &ny object. Kec Poncs in Flesh,

A Maglo Trick Novelly given FRER with each X-BRay
MARYVEL MFG. CO., Dept. 52. New Haven, Comi.

(THE LITTLE

Z|P'Z|P GIANT)

The prong {8 made of besutiful metal, the
rubbers ars elastlo and lasting with Dlrng:
pep sand force; ecientifically mads and t
workmanohip. Zis-21p campPlate only 600, Pre-
bald, Bhipped sems doy ordered right from
fagtory. Theousands sold and orders pouring in
overy day. Order from us or your Hporting

s Blors.
AUTOMATIC RUBBER CO.,
Columble, 5. C.

WHY “FLUNK?”?

fo Laths, dudeds?] "CAESAR"-FIRST 8 BOOKS-
“CICERO", OR “VIRGIL" -and sthers-, transhated, word for werd
inla ENGUSH. Camplete, dethbacod, SLOD each. gosipafd.

MONONGAHELA NOVELTY CO. BOX 299, MONONGAHELA, PA

You benefit by mentioning the “Electrical Experimenter” when writing to aduertisers.
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LEARN MUSIC
WITHOUTY
A TEACHER

New way. Any instrument veou like now made easy.
Ano, n, Violin, Banjo, Mandohn. Cornet, Harp,
‘Cello, Ukelele, Saxophone. Fiecolo. Clarinet, Flute,

Trombone. Guitar, or Singiog. all by note.  Don’t even
sneed to know one note from nnother to begin. 1.essons
by mail in simplified chart and picture form take you
step by step. snd make eveTY step as simple and ¢lear
ns A BC, Prepared by foremost musicians. Over
273,000 people, from seven years old to  seventy,
have learned through these simple lessons. Many have
become teachers. This new method Bucceeds even after
old methiods of personal jnstruction fail.  Entive coursc
on trial---you to be the judite and jury: averayes only
» few cents a week if satistied and nothing whatever
+5 not.

Free book shows how simple and easy it is and gives
full information. _Special mtrOducgoEy offer it you
answer at once, W nte today, then judge for yourse!f.
No abligation.  Adidress
SCHooOL OF MUSIC
New York

U. S.
13311 Brunswick Bldg.

Hear Ye!

what Mr. Robinson of
Planhamson Telephone
Co., Plantersville, Tex.,
says about the

SKINDERVIKEN

Transmitter Button

Plantersville, Tex., Sept. 6, 1918,

Skinderviken Telo. Equipment Co.,

Rec'd the Transmitter Button aad it’s fiee Biz.
Send me three (3) more quick.

It makes an old phone talk better than 2 new
one. [ don't eee lmwdllw little button beats a trans-

i i oes,
mitter, but it sure s R. J. ROBINSON, Jr.

Above recommendation letter received today,
Sept. 9th. Recommendation letters, new and repeat
orders are poufing in every day.

Over 500 Telephone Companies in the United
States and abroad are now using the Skinderviken
Transmitter Button.

Boohlet No. 3 free for the asking

[ S —— g

Skindervikery Telephone Equipment Co.
For your convenience in writing us, address

STECQO, 2134 Clark St.
Chicago, Il

DUCK’S

BIG300pp.ELECTRICAL
and WIRELESS CATALOG

Maljed upon recelpt of 8¢ In stamps
or colp which may be deducted on
first dollar purchasa. Catalog con-
tains 160 paZes of wireless {nalru-
ments and 140 pages of electrical
supplies. No blgger or betler valuas
ate obtalnabla elsewhere. Wa have
a completa etock of everything llsted
in this cetalog. Wireless orders
promaptly Alled.
" BLlNKER SET?
with key, bulb aod socket. 50
mounted on mahaogany bese 2
THE WILLIAM B. DUCK CO.
230-232 Superior St. Toledo, Ohio

Learn Watchwork, Jewelrywork and

» A fine trade commanding a good sal-
E“gl'aﬂng ary, and your services are alwaya in
demand. Address HOROLOGICAL Department,
Bradley Institute, Peorla, NI, for our lateet catalog

ELECTRICAL EXPERIMENTER

on the eycball or on the under side of the lid, and
if it does not change color it may indicate a
syncope condition. his is the reason: In life
the skin and flesh exudations are alkaline, while
when death occurs bodily dccomposition and its
various chemical recations set in; therefore these
exudations become acid. Hence we ohtain the
atid reaction on the litmus gaper in this test, if
the person is reolly deod. This is onc of the best
and newest tests available, says Dr. Sinclair
Tousey. A similar test is one emgloymg a solu-
tion (ether or chloroform), a few drops of which
are placed on the eyeball, and the solution, due
to the actions just mentioned, will cause the eye-
ball to turn red and slightly swell, if life sull
exists in the body, even tho all other tests indicate
differently. If no coloration or enlargement of the
eyeball oc¢curs, then death can he considered to
have taken Elacc. says Dr. Albert Abrams.

2. The lectro-cardmfraph Test (propased by
the writer): From the fact that the very minute
electric currents produced by the pulsations of
the buman beart, as explained”in an article on the
Electro-cardiograph which appeared in the May,
1917, issue of this Journal, it would seem that by
applying the extremely sensitive Eintboven string
galvanometer or an equally sensitive instrument to
the body, tlien the sligbtest action of the heart
would produce a measureable electric current,
whieh would register on the photographic recorder
of the apparatus. It would also scem possible for
every physician to he equipt with a special portable
instrument of this type tor the purpose in question.

3. X-Ray Test (proposed by Mr. H. Gernsback):
Suggested on the strength of the fact that with
the improved high-power X.ray apparatus available
today various diseased conditions of the lungs
can be established with the aid of the X.ray pho-
tograph, including tuberculosis of the lungs, which,
owing to the ahsence of air in the diseased lung,
pbotographs black in the skiagraph.

4. Abrams' Test: Tbis is hased on the fact
that a beating heart has a specific radio-activity
and yields a characteristic reflex. As long as the
heart beats, this reflex can be elicited. A detailed
description of this reflex is too technical for the
average layman.

S. Weighing the “Soul”: This is probably a
rather far-fetched and mythical proposition, but ac-
cording to reports current some time ago, it was
claimed that tests were made with a specially sen-
sitive bed-scale, on which a patient was placed and
later died. The physicians claim that after mak-
ing every conceivable and known allowance for
bodily decomposition, both organic and gaseous,
there was still a discrepancy of ahout four and
one-balf ounces which the medical savants could
in no way account for, and they attributed it to
the scoul departing from the body.

We print this statement for whgat it is worth.—

Editor.)
Conclusion: “The danger of

remature burial
has no doubt been exaggerated, but the diagmosis
of death b{ a competent physician should he made
obhlgatory y law,” says Dr. Albert Abrams, the
well-known medical authority.  “A period that
must elapse before burial should be fixt by law.
In France, it is 24 hours; in Germany, 48 hours,
and in England, it is customary to await putre-
faction, thus emulating the traditions of Greece
and Rome, where 6 to Il days were allowed be-
tween death and the funeral.’

WESTINGHOUSE ENGINEERS GET
NEW RESEARCH LABORATORY.

(Continued from page 459)

materials laboratory, the ceramic laboratory
and the research laboratory. The latter is
housed in what is commonly known as the
“new research building.” The growing de-
mands for more fundamental work made it
desirable te provide a special building
where advanced and new resecarch problems
could be better separated from the more in-
sistent works problems. A location about
a mile distant from the works was selected,
partly on account of the crowded condi-
tion in the vicinity of the works, but more
especially to secure a site relatively free
from vibration, dirt and noise and which
would afford a certain amount of isolation.

The power house contains motor-genera-
tor sets for supplying single-phase, two-
phase and three-phase current at 220 volts,
and direct current at 250 volts (three-wire
circuit). A motor-driven air compressor
supplies comprest air at 125 1lb. pressure,
and a large motor-driven vacuum pump
supplies the necessary house vacuum. A
lignid air machine capable of supplying 124
to 2 liters of liquid air per hour 15 also in-
stalled in the main power house. The stor-
age battery is in a separate room in the
basement of the power house and consists
of a total of 218 cells, so divided that va-
rious groupings and combinations may be
obtained.
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~Everything About-

FLYING

Everything about {lying can
be found in Hayward’s new
book just published on Practical
Aviation. The latest book on
the market. Covers the theory
and practice of aviation — the
design and construction of aero-
planes — the aerial propeller —
aeronautical motors, and mili-
tary uses of the aeroplane. 700
pages, 814 x 534, flexibly bound,
gold stamped.

Pilots, Observers and Mechanics are
badly needed in the aviation section of
the army. To the man who wants to
take up the fascinatir ¢ work of flying,
Practical Aviation will prove of untold
value. This book has been ordered by
the war department for use in military
and naval camp libraries.

What the Book Covers

hirigible Kalloonv— Ximple linllcons — Prohlems of the
flirigihle — Frenst, Jirttinh And tiermac lhirigilles. ete.
Envly {tays of Avistion -1 N. Gernoent Requiremeat-—
Flemrniary Aero ies—Internal Work of (he Wind—
Featmresof Besign lal Propeller—Fartars io Propeller
setinu—Calenialing Stresses—Laylug (in) Propeller—=~fro-
priter Conniraetion. ete.  Stohility—Desigs nil U'Snslrae
tion of Aeropinfien—3 ihads of Nesipn— Assemhly of Aero
1l ine — Teating — Mandard Types of Avroplaaes- Speeial
Types, Roth Amerlean find Foreign — liydroneyoplianes—
raplodan Motors — feneral  Kpecifieatinne — Anrican
Tspes — Foreizn Type.—Military Usea of Aeroplaner—
Frnetimm—Amvrican, French. Britiab. 1talian nnd Germen
Machlnes— Seontin® Bersice - Aerial Photncraphy—Photn
Seonting — Recopnpissaner — Witeless— Ariilery Obserca.
tlon — Bamhing Fxpiditions. ete.  Ruilding Arcopline
Vailrlo—Haoildisg n Glider—Roildine o Cartisa—Boilding
a Meriot, ele,

Shipped Postpaid

for Seven Days’ Examination

Juat send us a money order or check for
$3.75 attached to the coupon below. and a copy
of Practical Aviation willl come to you, prepzaid.
Exasmtne it carefully—read 1t—use 11 for aeven
full days. If at the end of that time you fecl
the book 13 not sulted to your needs, aend It
back to us and we will refund your money.

Thia offer 13 open to every man within the bound-
aries of the United States and Canada. Fill in and

meil the coupon now snd secure & Copy Of tha very
latest mand most up-to-dste book on the important
subject of asiation

'.—-q' =
AMERICAN TECHNICAL SOCIETY,
Dept. EE 11-18, Chicago, U. S. A,
Pl d L tage prepald, for aseven daye'
unm(ﬁla:dﬂo:‘! nlg:pyDg; ?’r.:u-?lcelpl Avln?lon. l?nclosed

find $3.75 whbich ia to be returned to me if 1 return
the hook to ¥ou sfter zeven daya.

Nane.

Address

You benefit by mentioning the “Electrical Experimenter’” twhen writing to odverfisers.
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“Supremacy

Learn Aviation Mechanics

Trala yourself for the Avlation Service by avalling yourself of the Preparatory ¥

Ground Gourse in Aviation Mechanics, affordleg preparatloe prior to eotering tne K(’-,Y to
Goverament Ground School, covering sero-dynamics, aero-engines, rigging and Vi [}
Lewls guanery. Previous eIperience unnecessars. ictory.

in the air

”»

includlag aero

COMPmt COURSE eagloa course,

taken in slx weeks (three hours dally)
or three weeks (siT hours daily).......

Special Aero-Engine Course (*nse) $35
Wireless Course (foii) 325 AYIATIO

Day sod Night Classes Begin Every Monday

Write for our Ilustrated Booklet “H*—*A Messaga
to You on Aviatioo’’

$60 \g‘lemberl of Aeronautical Society of America)
EAGLE =

Telsghans Brysnt 9078
110-114 West 42d STREET,

NEW YORK

MAGNETIC
RECTIFIER

Fatented
Aprd 18. 1918

For Home Charging of
Storage Batteries

atartlog aad lighting battery to fit your car.
your old battery at minimum expense.

tive battery service.
Write for bulletin No. 12

Cleveland, Ohio.

The F.F. Battery Booster

Call up your dealer aod ask the price of a new
Thea
let us tell you how to prolong Indefinltely the life of

Fire Deparimeats the country over require posi-
They are our best customers.

The France Manufacturing Company

is unquestionably the engine you
have always wanted. Ideal to run
small electric power plants, for charg-
ing storage batteries, electro-platiog
for the laboratory, for the workshop,
drive bench lsthe, grinder, saw, wash-
ing machine, etc.

Operated on either gaso-
lene on City gas

Coil built into engine, couatershaft
and all gears safely boused. Ready
speed from 500 to 1400 R.f’.M. can be bad
Step on foot pedal to start engine. Automatic oiling, no grease cups. an

ill last for years. Cost to run 14 cents per hour. Eogine has 2" bore
Weight 60 Ibs,

to run wheo you uopack it. only battery to be connected. Agy
instantly, while enpine is running.
ideal home motor safe and dependable. will
20d 2" suoke. Gives over 35 H.P.

Price complete $40.00 l ELGIN GAS MOTOR CO., Elgin, 1II.

end far free catolog E.

The House of Taylor 1

'HOTEL MARTINIQUE

BROADWAY, 33D STREET, NEW YORK
One Block frora Penasylvania Stalion.

Equally Convenient for
Amusements, Shopping or Business
157 Plcasant Rooms, with Private Rath,
$2.50 PER DAY.
257 Excellent Rooms, with Private Bath,
facing street, southern exposure,

$3.00 PER DAY.

Also Attractlve Rooms from $1.50.
The Restavraot Prices Are Most Moderate.

400 Baths

600 Rooms L

AL=LEARN TELEGRAPHY=:

.~ ___MORSE AND WIRELESS=="—_

- e e - — e S p—

TEACH YOURSELF

ip half the usual time. at trifling cost. with the
woaderful Automatic Transmitter. THE GMNIGRAPH,
Seads unlimited Morse or Conlinentai meesages, at
aay apeed, just as an expert operator would.,

Adopted by U. S, Gov't. Cstalogos frss,

OMNICRAPH MFG. CO.
39L Cortlandt St. New York

4 styles,
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A GYRO ELECTRIC “MOVIE”
CAMERA FOR THE
BATTLEFIELD.
(Continued from page 460.)

projector would be hopelessly out of place
amongst the efticiency of the war camps,
not from any detrimential standpoint as to
the quality of the projector, but that where
everything must be as compact as possible
it became necessary 1o evolve one that
would occupy but little space, be easy to
?perate and still fill the bill in all particu-
ars.

Apparently all these requirements have
been fulfilled in a new portable projector
evolved by a Chicago concern. 1t will pro-
ject a 12-foot picture at any distance from
S0 feet to 80 feet, according to the focal
length of lens.

A 4-inch lens, which is the standard eqnip-
ment on all projectors, will give any size
picture up to 12 feet in diameter, and throw
up to 50 feet. Proportionately smaller size
pictures at throws less than 50 feet.

A 6-inch lens will give any size picture
up to 12 feet at any throw up to 80 feet.
Proportionately smaller size pictures at
throws less than 80 feet This does not
prevent the use of the projector in a small
room where there is but a 6 or 8-foot throw
for a 2 to 4-foot picture can be obtained,
according to whether a 6-inch or 4-inch lens
is used.

A WATER-JET BLAST AP-
PARATUS.
(Continued from page 476)

the water outlet, it should be stopt by tight-
ening the water outlet pinch-cock. By reg-
ulating both pinch cocks a place is reached
where the water remains at a constant level,
all air going out to the air delivery tube,
:mtc)i all water going out the water outlet
tube.

An apparatus such as just described was
made by the writer and has been in con-
stant use in his laboratory. It supplies
sufficient air for two blast lamps, and will
give at least five pounds of air pressure
for injection purposes, et¢c, If more air
is needed then three injectors may be nsed,
or if not as much is required, only one
injeclor is necessary.

f a combination blast and vacuum ap-
paratus is wanted then one, or both of the
injectors may be made into a water-jet
vacuum pump by the addition of a “T"
fused on to the air inlet hole. If both are
thus equipt, a blast and suction cannot be
obtained at the same time unless one -air-
opening is left free. One injector may be
left open for the air supply and the other
used for suction. But in doing this the
supply of air is cut in half. Usually there-
fore it is better to leave both air inlets
open and make a vacuum pump separately,
then both may be used at the same time
without loss of air.

In this way, and with a2 minimum of ex-
pense, and with a very little knowledge of
glass blowing, an efficient suction and air-
blast apparatus run by water pressure may
be constructed so that they will be in cvery
way as satisfactory as the factory-made

| product.

ELECTRICITY AIDS HUN
“MOVIE” SPIES.
(Continued from page 455)

The final episode of this series is brought
to a dramatic climax by showing the final
efforts of the Kaiser’s spies to wreak their
hatred on America up to the very moment

war was declared.

Harrison Grant and Dixie Mason know
that Ambassador von Bernstorff will not
leave the country without making a su-
preme effort to cause damage to American
resources. Ceaseless vigilance directs their

You benefit by mentioning the "Llectrical Experimenter” when writing to advertisers.
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attention to oue of the greatest railroads in
the country, and they discover that two
German spies employed as dispatchers have
lanned to wreck the whole system by mix-
ing the train dispatch orders. (See Fig. 3.)

The episode abounds with dramatic and
pateiotic thrills.  Mrs. Blank Blank has the
sagzizfaction of telling von DBernstorff what
a dupe he lias been in her hands, and how
e has betrayed to the Secret Service, thru
ficr. many of the plots of the Imperial Ger-
mman Government.

Heinric von Lertz at last meets justice.
He is locked in the hold of a vessel by acci-
dent, in which he has opened the sea-cocks
1o sink it for the purpose of keeping it
fram falling into the hands of the Ameri-
cans. He is drowned like a “rat in a trap”
45 the crime of his own doing is accomplisht.

TALKING THRU LAND AND
WATER.

alantinued from page 450)

in Fig. 1. As the operator speaks, changes
in the microphone resistance will occur,
cortesponding to the fluctuations of the
voles, and these resistance variations will
cause differing strengths of battery cur-
renl o reach the electro-magnetic oscilla-
tor, which in turn will radiate powerful
sonoraus wvibrations or sound waves cor-
responding to the spoken voice. These tele-
phonic sound waves transmitted thru the
earth or water, are picked up by a micro-
phone (or by an oscillator) and caused to
affect the telephone receiver in the same
wa¥ as the telegraphic dot-and-dash sig-
nals do. Telegraphic signals have been
transmitted to a distance of twenty miles
by this method, and telephonic speech has
Leen  transmitted and received over dis-
rances exceeding twelve miles.

{ine of the most interesting phases of
ilis recently patented invention (U. S. Pat-
ent 1,270,353) is that by means of a com-
pound microphone arrangement (mounted
in one of these liquid tanks or ground pits
%0 as to be revolved thru any desired angle)
it becomes possible to very accurately deter-
mine to the fraction of a degree, from jusi
hat direciion a sound wave is propagated!
A practical application of this remarkable
principle involved in the new Fessenden
sonnd-lransmitting and receiving apparatus,
i= shown in Fig. 3, where, by means of two
wliservation points fitted with the special
“sound direction detecting apparatus,” it is
pssible to quickly and accurately locate any
activities an the part of enemy ‘“‘sappers,”
who may be engaged in digging a mine.

The principal feature of the whole ar-
rangement here outlined, is that the signal-
producing or receiving instrument is not in
direct contact with the earth, and does not
yilirate with the same phase or amplitude
as the earth itself at the transmitting or re-
ceiving point, thereby avoiding losses from
refraction, bending, or irregular travel of
the souned waves, and enabling the true di-
rection of the sound to be rapidly ascer-
inined, and permitting amplification by
mechanical resonance, ¢t cetera; as will be-
come evident.

Referring to Fig. 3 and the detail illus-
tratian at the right showing a close-up view
of one of these “sound direction” detectors,
we see (hat a large pail-shaped tank of water
is sunk in the ground to start with. The
ground around the pail is preferably wetted
=0 as 1o make good physical contact be-
tween the pail and the ground. A three-
legged metal spider rcsts at the bottom of
the pail, and this is surmounted by a sound-
ingulating pedestal made of lead. In this
spund-insulator is placed a vertical and
revolvable metal rod which carries a pivoted
cross-arm supporting a sensitive microphone

(Continued on page 507)
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K1 Shorthand Will lelp You O

The New Easy Shorthand
You Can Learn in 5 Evenings

Do not imagine that K. I. Shorthand
18 peeded only by the professional
stenographer or court reporter.

You, no matter what you are doing,
will find it a tremendous help in get-
ting on to a bigger job and bigger pay.

A knowledge of shorthand has proved
tor many the entering wedgetothemain
office, to the intimate association of
superlors, to preference and promotion.

30 Days’

K. L
different and far ahead of any
other system. Experts in the oid
systems are amazed at Its sim-
piicity. But prove it far yourselfl
Get the course and see how you
can master i1 in flve evenings,

Shorthand s immensely

Yes. you can learn It all, thor-
oughly and well, In that amazing-
1y short space of time. And Il
costs such a trife that you need
not deny yourself anythiog in or-
der to possess this helpful accom-
plishment. Think what a saving
in time, money and effort,

Learn at Home

K. |. Shorthand is shorthand
made shorter. simpler, clearer.
easlter to leara, wonderfully easy
to read and never forgetable. You
learn so quickily because it omits
all the Intricate. perpiexing and
brain-fagging special rules, posi-
tions, shadings. etc., that make
other systems a nightmare for the
student.

In learning K. i. Shorthand
you write complete words and
sentences from the start. Yon do
aot fee) that you are studving, as
you go pleasantty through the
fessons ; it Is more like a game,
tull of fascinating interest. that
grips yon and makes you want to
get on te the next lesson and the
next.

KING INSTITUTE INC. ,

8 So. Wabash Avenue
Chicago, I, /

154 E. 32nd Stree
New York, N. Y.

In our Arm

hand whether
America or go

opportunitles

Numerous prafessional sten-
ographers who have spent
months In Jearning one of the
old systema, write us that they
have changed to K. I. Short-
hand becanse it 13 a more
natural method — easier to
read and to write,

Wherever you l; you will find
K. 1. Shorthand helplog men sod
women 4loug. [t Is pracilcal and
mests ali usual requirements. 1t
covers a great range of service.
Not only steoographers use |, but
business msn, merchants, lawyers,
doctors, clergyTied, nNewiDaDer
e, soldlers. eallora snd U. S,
radic men, K. 1. Shortband is
tatight in business achools. and
practiced by courl officials; used
hy reporters. Put it to work in
your service. It wili give you. toa,
8 lift in your life's progress.

What Others Say

A Soldler from ‘‘Over There"’

The prin-

. 1. Shorthand
ca0 he learned in five bours.
For the past Lhres years 1
have been in France with the
Canadian forces and s Enowl-
edge of . 1. Sharthagd
wauld tiave proved of great
value to me in taking down
ordera at the front.”’—H. C.

. nnon, Late Serzt. 121st

Battallon C, O. F.

From a Court Clerk

“K, I Shorthand s easy to

learn and meets — —

411 requlrements. Y

Hare been using

it In court sal-

ready. ' — Clerk /

L. Bouton.

Nnme

Address

y and Navy, officers are

glad to rely on the young man in the
service who is able to take dlctatlon
verbatim. It means promotion, easier
work, better pay. You need K. |. Short-

you remain on the job in
over-seas. When you re-

turn it may be the means of opening

for you that you would

be unfitted for otherwise.

Approval

From a TeaCher
1 jegrned K. ). Sherthand
principles 18 five hows and
after not guite two weeks
practice 1 csa write simoat
as fast 83 snyone would dic-
tate, 1t s eacler 10 Fead than

any other atean I bave

s«yn.“— A, .ﬁ'udolnh Allen.

wouldn't the sblllty to eave
time: to record Instantly [acts,
thoughts, ldeas and instructions,

give you an advantage aver others
aot similsrly equipped?

Free lessons

Mall the coupon to.day, _or
write. mentioning ‘‘Electrical Xx-
perimenter,* e will send 3]
the first Jessons FREE, (f Inter.
egied, the complete ceurse will be
dispatched promptly te you on
approval for thirty days. That
zives you ample time. more time
than you really oeed., to moquire
resl stenographio proficiency In
the K. I. Syatem. 1f not coo-
vinced. you Wwill not be put to
sny bother or expeose.

Why not take sdvantage of this
short cut to bloger earnlnp-
pewer? These days great oppor-
tunitiea beckop on all eides to the
man of actipn snd quick decislon.
Learn K. 1, Shortband in your
own home sl your lefsure sl ooe-
fifth the usual cost in money and
a tremendous saviog in time.

Mail the Coupon

Please send me the first jesson in
K. I. Shorthand, FREE,

YOU HAVE A BEAUTIFUL FACE

BUT YOUR NOSE?

1s an shsolute necessity If ¥Ou expect to make Lhe most

out ol life.
attractive as possible,

al all times.

BEFORE
IN THIS DAY aAnp AGL atientiun (o your Spprarince

Not only should you wish to -n}wnr as

for your own self-satins
which 1z alone well worth your efforts, but yeu wilt find
the world in general judging you greatly, if not whelly,
by your *loake,’” therefors it pays lo “look your best®

TTIT

your wellare!
rests the fallure or
actlon.

at night.

Permit no one to see you (noking otherwlse! It will injire
Upon the lmpression you constantly make

succass of your life. Which is to be

your ultlmate destiny? Aly new Nose-Shoper, *‘Tnanoe™
(Model 24) corrects now ili-shaped ooass without opera-
tlon, quickly, safely and

permanently. 1s pleazant and

does Not lnterfere with one‘y daily occupstlon. being wom

Write today Jor free booklet, which tells you how lo correct illahaped noses without cost if nol selisfactory.

M. TRILETY, Face Speclalist

1038 Ackerman Bldg., Binghamton, N. Y.
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DO YOU KNOW?

Do you know how 1o make chemical tricks?

Do you know how cloth is blecached?

Do you know how to test scil ?

Do you want to make invisible ink?

Do you know how to test flour?

Do you know how Chlorine Smoke and
Chlorine Cas (German War Gas), is made?

What do you kn'ow about chemistry in gen-
eral?

These and hundred other interesting ques-
tions are answered and demonstrated with our
Chemistry Laboratory which we present here-
with.

The chemicals furnished are all tech-
nically pure and put up in appropriate
wooden boxes and glass bottles, and
there is a sufficient quantity to make
dozens of experiments with each. The
apparata are of standard laboratory size
and quality,

Altho all chemicals have nearly dou-
bled in price, we have decided not to
raise the price for this outfit for the
present.

Read the list of chemicals and apparata
and look at the actual photograph of
the outhit at your right.

And order one today!

6 ELECTRICAL EXPERIMENTER

November,

CHEMISTRY!

We present herewith to our friends our new E. I. Co. Chemical
Laboratory which contains real chemicals and apparata to
perform real chemical experiments. This outfit is not a toy,
put up merely to amuse, but a practical laboratory set, with all
the chemicals, apparata and reagents necessary to perform
real work and to teach the beginner all the secrets of inor-
ganic chemistry, With this outfit we give free a book con-
taining a Treatise in Elementary Chemistry, useful data and
recipes, and 100 instructive and amusing experiments.

44

Chemicals

17
e - Apparata
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Book with
100 Ex-

periments

PRICE
$5:00

Shipping
Weight 10 lbs

CAN BE SHIPPED

BY EXPRESS ONLY

THE E. I. Co. CHEMICAL LABORATORY

Ammonium Chloride
Alum

Antimony

Boracic Acid
Charcoal

Sodium Nitrate
Sodium Carbonate
Sodium Borate
Sodium Sulphite
Manganese Dioxide

Oxalic Acid

One Standard Washbottle
One Conical Glass Measure
One Erlenmeyer Flask

One Class Funnel

One Delivery Tube

AL W SSE Qe nnw gy

DESCRIPTION OF THE OUTFIT

It containg the following 44 chemicals:

Brimstone

]ron oxidc
Sulphate of Zinc
Magnesia Carbonate
Zinc, Metallic
Sodium Bicarbonate
Sodium Sulphate
Sodium Chloride
Calcium Sulphate
Barium Chloride
lead Acetale

Ferrous Sulphate
Nickel Sulphate
Sodium Phosphale
Zinc Carbonate
Ammonium Sulphate
Ammonium Carbonate
Ammonium Aqua
Calcium Chloride
Chloride of Zinc
Copper Sulphate
Glycerol

Iron Chloride
Calcium Oxide
Stannous Chloride
Nickel Chloride
Hydrochloric Acid
Sulphuric Acid
lodine

Mercury, Metallic
Tin, Metallic
Litmus Paper
Ferrous Sulphide

The following apparala are furnished:

Six Assorted Test-Tubes
One Test-Tube Holder

Glass Tubing

One book containing Treatise on

Ten Sheets of Filter Paper

One Glass Dropper
| One Spoon Measure

Elementary Chemistry and 100

Chemical Experiments to be per-
formed with.this outfit.

THE ELECTRO IMPORTING Co.., NEW YORK,

SEE OUR FULL PAGE AD ON PAGE 514 FOR FREE CYCLOPEDIA
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TALKING THEU LAND AND
WATER.

{ Continued from poge 505)

at cither end. The two microphones face
cach other and are conmected in series-
parallel with a battery and a differentially
woumd telephone receiver. Suitable angle
index dials are fitted to the apparatus,
which inatantly indicate the angle, both ver-
iieal and horizontal, at which the instrument
happens to rest when a certain measure-
mant i5 being taken. - .

{‘cnzidering that the two differential
windings of the telephone receiver are
connected so as to oppose each other, any
sonmd waves traveling thru the ground and
reaching both microphones exactly at the
same inslant, will cause a total cessation
of zoumd in the receiver, when the bar car-
rving the two microphones is exactly at
rigiit-pirgles to the direction from which the
conned proceeds, The position in which the
microphone bar indicator points toward
the enemy’s trench will be the one to be
atiacked, either by counter-mining or by
a direct raid on the enemy trenches. This
measurement gives the horizontal direction
or angle from which the sound is emanat-
I

To detérmine the vertical angle or the dip
of the direction from which the sound
waves emanate, the central vertical rod is
rotated thru 90 degrees of the pivoted
microphone bar, and is tilted until the
sound is minimized again, at which point
the angle or dip is indicated on the vertical
index dial of the instrument. By taking
anather ohservation at a point thirty to forty
feet down the trench, the location from
which the sound proceeds may be deter-
mined in the same manner, and its point of
origin will be that point at which the two
linex af direction, so determined, meet, and
its distance can then be instantly calculated
{or eompited on a slide rule) by trigo-
aomelrical means, with which all military
men are thoroly familiar.

POPULAR ASTRONOMY.
{Continued from page 463)

zlohular cluster is composed of thousands
if not hundreds of thousands of individual
suns surpassing our own sun in size and
briffiancy. They appear to be systems that
have resiched the height of development in
which a comparatively settled and stable
condition of affairs has been attained, They
resemble the spirals in having exceptionally
hizh veloccities of translation thru space, but
they are comparatively few in number,
about s=venty being catalogued up to the
presemt lime as against thousands of the
spiral mebualae. Now these globular systems
show a symmetrical distribution with refer-
egnce to the plane of the Milky Way which
appears to form an equatorial belt that the
glabular clusters and the spiral nebulae
avaid. The width of this equatorial belt
wherein lie the wvast majority of all the
stars, including our own sun, and the
great irregular gaseous nebulae is about
ien thowzand light years, while its di-
ametier appears to be fully three hun-
dred thousand light years. Symmetric-
ally disiributed above and below this
belt in spheroidal form lie the globular star
clusters, The fact that these clusters are
distributed symmetrically with reference to
thiz belt seems to be evidence that they are
units in one great universe in which the
Milky Way occupies the equatorial position.
This has a direct bearing on the island uni-
verse theory of the spiral nebulae. The
spirals as well as the globular star clusters
lie at great distances outside the equatorial
bielt but they show signs, as we said before,
of being affected by it since they tend to
cluster in greatest profusion in the vicinity
ot i1ts poles as if avoiding the strong gravi-

ELECTRICAL EXPERIMENTER

tational attractions existing in thc equatorial
region,

It would appear then that the spiral
nebulae are not “island universes” in the
sense that they are Galaxies similar to and
independent of ouyr own Galaxy, but are
rather secondary formations in a universe
in which the Milky Way occupies the posi-
tion of an ecquatorial bett, The spiral
nebulae are possibly conglomerations of
stars and nebulae that have at some time
broken away from or past thru the equa-
torial region of dense star clouds and
gaseous nebulae and are moving rapidly
away from the central plane since the anta-
pex of their radial velocities is the center
of the equatorial region.

According to Dr. Shapley of the Mt
Wilson Observatory, who has recently
made extended investigations of the globu-
lar star clusters, computations based on the
radial velocities and distances of these ob-
jects from the central plane show that
within one hundred and twenty-five mill-
ion years, if the velocities remain unac-
celerated, more than half of the globular
clusters will have penetrated this equatorial
region occupied by our Galaxy while the
Great Cluster in Hercules, one of the near-
est, will reach the plane in less than thirty
million years. These intervals of time are
very short in the history of a sidereal uni-
verse and he concludes that the central
region has been penetrated by the globular
star clusters many times in the past and
that the moving star groups that are found
within this equatorial region such as the
Hyades and the Ursa Major star group
may be remnants of clusters that attemipted
to cross the plane of the Milky Way.

The most acceptable theory advanced up
to the present time in explanation of the
spiral nebulae therefore assumes that they
are not “island universes” that resemble
our Galaxy in size and extent but rather
subordinate units in one vast universe in
which the Milky Way, the majority of all
the stars, the planetary nebnlae, and the
great irregular nebulae from which the
stars are formed, occupy the central belt.
At great distances beyond this region lie
the globular star clusters and the spiral
nebulae.

Tho the origin of the spiral nebulae and
the cause of their peculiar structure is
still unexplained they are generally believed
to be enormous conglomerations of stars

and nebnlosities having a motion of rota- .

tion as well as a velocity of translation |

thru space that is tremendously high.

(Next installment will appear in November I

issue)

THE HOW AND WHY OF RADIO
APPARATUS.

(Contisned from page 472)

metal cover on the transmitter, and placing
the wireless receiver diafram (with its cap
removed, of course) up against the “Detec-
tiphone” transmitter diafram. In fact the
two may be glued together so as to have a
practically single period of vibration, sim-
ilar to the method utilized in building tele-
phone relays. After doing this, and taking
care not to spill the carbon granules out of
the microphone, the receiver and transmit-
ter should be bound together firmly with
tape, The same directions hold, of course,
for the second receiver and transmitter,
stage D. At Fig. 4 there is shown a simple
method of supporting the sound-proof
wooden boxes, containing units C and D; by
suspending them on 14 inch rubber bands
from an arm. This prevents extraneous
vibrations from affecting the ultra-sensitive
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Big Money in Electricity

The electrical industries offer wonderful
opportunities to boys with a liking for Elec-
tricity. The salaries paid to trained men are
large, promotion comes rapidly and, best of
all, the work is fascinating, -

The discovery and development of new lines
(such as wireless telegraphy and_telepbony),
from time to time, promise attractive and pay-
ing fields to those who wish to specialize. The
will to do and Special Training will bring suc-
cess to you.

The International Correspondence Schools
can help you 1o become an expert in electrical
work, no matter what branch you like best.
Thousands of young men have already won
success through I. C. S. help. You can do as
well as anybody, if you try. Everythiog is
made so clear that you can learn in your spare
time, regardless of where you live or what
your work. No books to buy.

_ There’s big money in Electricity. Get after
it by marking and mailing the Coupon today.
Finding out costs you nothing.

— e ———— TEAR QUT HERE === e — ——

tNTEANATIONAL CORRESPONDENCE SCHOOLS

BOX 6163, SCRANTON, PA,

Explaln, without obligating me, how 1 can qualify for the
positlon, or In the subject, hefore which 1 mark X,
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[Machlne Rhiop P'reetice Gorlooning
Toalmaker BOOKKEEPER
T IStenogranher sl Tslat
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Mystify Your Friends
with Chemical Magic!

Pour ten different colored lig-
ulds from the same pitcher of
¢lear water ! Make disoppearing ink, magie
writing paper, and chemicat fire. You
ean do all these aod meny more welrd. purzling
ehemical tricks with “CHEMCRAFT.”” l.carn
the Sclencs of Chemniswry, test foods. water, air
aod earth; Maks dves. Ink and scap &nd per-
form lots of other useful, [ascinsting and in-
structive chemical experinents

“"CHEMCRAFT s Absolutely Harinless—No
Dagiercus, Exploslys or Polsonous Chemicnls.
Outfits contain all chemicasls aod eupplles
Ceésded 10 Pérform each
Also Slsnus) of ol.
CRAFT’ and hare rea] fun.

Chemerafl No. 1=$1.25
Weat of Misitssippl River and in Canada—s$1.30
Chameralt No. 2-=$2.50
West of Mlssissippl River and In Cenada—%3.00
Chemerait No. 3—35.00
Weeat of Mizsisalppl River and in Cansda—$6.00
Be aure you get “CHEMCRAFT,” the original
and most complels aod aclentifi¢ chemlical outiit,
Axk for it by name at your Toy Huwore, or send
rice and we will dellser direct Drepaid. Write
or more Informavon,

The Porter Chemical Company
Industria) B1dg.. W. Washlngtan SL
Hagerstown Maryland

. 0o Your Christmas Buying MNowl
Waldng w1l mesn incouveniebece, delay and
perhaps ehsolute disappolntment.

experiment many times
“CHE

Get 3 -

I o TELEGRAPHY

-

Send for our latest folder.on Land
Wire Telegraphy. Day and Evening
classes for Men and Women.
pares for all branches.

Pre- |||

| and RADIO FOR
i MEN IN DRAFT

Day and Evening classes In Radio '
for Naval Reserve, Aviation, Tank
Service, Signal Corps and Merchant
Marine, Beginners admitted every
Monday in both branches.

EASTERN RADIO

INSTITUTE

899 B Boylston St.
= BOSTON, MASS |
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Every Electrical Man

Should be in possession of a
Mansfield’s Automatic Elec-
tric Water Finding Apparatus
to enable bim to act as ad-
viser on water supply.

A  remunerative business can be
rapidly acquired.

Particulars fram

EDWIN A. MANSFIELD

Electrical Engineer
New Brighton, England

nefit
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transmitiers. This system has been applied
commercially, and an amplication valuc of
15 times the initial received strength of
signal has been obtained.

The “Helmholtz” acoustic resonator has
been successiully used to boost the strength
of signals as heard in the radio recciver.
the glass bell of the resonator being placed
close up to the receiver opening as shown
in Fig. 5-A. 1t is particularly suited to usc
on regeneralive valve sets, where a varia-
ble capacity is employed to vary the num-
ber of beals. The receiver used is prefer-
ably a standard 1,000 or 1,500 ohm type.
The large opening of the resonator should
fit over the opening in the telephone re-
ceiver cap. This type of pure acoustic
resonator responds only to a certain fre-
quency for each size of bulb; therefore the
resonator used should approximate the beat
frequency used. Also the variable capacity
in the audion circuit should be varied until
the beat frequency created permits the
Helmloltz resonator to be in resonance
with the receiver. On spark signals and a
crystal detector a resonalor corresponding
to the pitch of the incomning signals should
be selected in each case.

Fig. 5-B jllustrates an adjustable reson-
ance amplifier which has been used with
beneficial resnits, it is said. The resonance
tube comprises two tight-fitting brass tubes,
one sliding within the other, and the com-
plete tube member joining a microphone
and receiver, for example. The resonant
frequency to which the tube will respond
may be changed by sliding the inner tube
in or out. The law of frequency for these
tubes can be found in any good text-book
on physics, Various sizes of tubes should
be tried.

The “comprest air” amplifier. A new
and extremely simple form of intensifier for
telephonic, telegraphic and phonographic
signals or sounds i the Parsous comprest
air valve, shown in Fig. 6. A radio or tele-
phone receiver, R, is conected by a rod, as
seen, to an air piston or other form of
valve. \Whenever the receiver diafram
moves, or signals are being received, it ac-
tuales or moves the air valve controlling
the flow of comprest air to a loud talking
diafram chamber, L, connected to a suitably
large horn. This is only a general de-
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If you are aiming for New York,
why not strike the center? This is
where the HERMITAGE is located.

In the middle of the Times Square
district. The HERMITAGE touches
elbows at once with the great amuse.
ment and business centers of the
metropolis.

Thoroughly modern and fireproof.

Rates: $2.00 to $3.50

The Management of the HERMIT-
AGE is now under the personal super-
vision of its proprietor—

FRANK C. HURLEY,
Formerly with Auditorium ond Chicoge

Athletic Club. Chicaga, the Denison
Hatel ond Columbia Club, Indianapolis.

scription of this most interesting amplifier,

and further information can be gained from
the phonograph companies using it, also by
consulting the records of the Patent Office
or back files of thec EiEctricaL EXPERI-
MeNTER (October, 1915, issue, page 265).

The “Lowenstcin” Electro-magnetic Am-
plifier. This apparatus as designed by
Fritz Lowenstein, of New York, will oper-
ate on any receiving delector and is recog-
nized as the most sensitive dctecting device
for electric current of this particular type
ever constructed for commercial use, as it
will be deflected by a current of 1 micro-
ampere (] millionth of an ampere).

This super-sensitive relay is illustrated in
Fig. 7. The moving element C is wound
with a coil of extremely fine wire and car-
ries a contact D which makes connection
with a small pool of mercury E, when the
armature is deflected. The moving part is
supported on two jewel bearings to elimi-
nate friction and the conncctions to the
moving coil consist of two very fine helical
copper springs suspended at both ends.
Two small discs. F, F, are provided to regu-
late the swing of the coil, which is mounted
between two pole-pieces, B, that are encr-
mized by the massive coils shown at A, A,
A. A. The coils are so connected that the
two pole-picces will have different polarites,
thus forming a N. and S. pole The current
for these magnets is obtained from a 110
volt direct current supply and is led in
thru the wires G.

BOYS
Build and Fly
Your Own

TrainingPlane

Treln poursslf In Aviation.
Iis ao Amatcur Aviator with an
Aeroblane of Your own. Learn
how Aeroplanes ers bullt; learn
ths principles of conatruyotion,
operation end control. With
IDEAL Accurate Scale Drew-
infd, and Bullding and Flylng
Instruetions, you cad hulld @
perfect Model Aeroblene. 3 .
size, that wlll rles from th:
eground by lls own power and
fly ke & blg ona. Bend now
for the Plans for the one you
want to bulld
Drawings snd
Curtiss Military Tractor
Bieriot Monoplane
Nleuport Monoplans
Taubs Monoplane
Curtis s Flying Boat

Instructions tor

25¢

EACH
Wwright Blplang

Cecil Peoltl macer (7 far $1.50)
Send for Our New Aeroplane Catalog
Tells ahout dlodel Aeroplancs, Racing Acroplanes.
ng Toys, sad DParts ami subplies to build them
with. 48 pages. Sead § cents for It todey.
IDEAL AEROPLANE & SUPPLY COMPANY |
76-82 West Broadway New York City

Convert Your Bicycle into a Motor-Cycle

we sell you the motor complete
or furnish you with the finished
parts from which you eun bulld
the motor yourself with few {ouls.
| - We send you the printed 1nstrue-
llous'wllh tnue prints of the drawings for $.25 or
full particulars for 3-centi stamp.
STEFFCY MFG. CO.. 5025 Brown St, Phila,, Pa.

BI' ELECTRICAL ENGINEERING

ISS Condented Coursse—Complate In Ona Yasr.
- Sound. scientifie. practlcal—without Trills.

Electl’lcal For young msn of encrRy end charscter.

Onth yecar opany Ssplamber 25th. Write
for new cestafomus.

260 Takoma Avenues, Washington, D. C.

School
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The operation of this remarkably sensi-
tive relay is as follows: The powerful
electro-magnets are first excited and the
moving coil is conected to the receiving
outfit in place of the regular 'phones thru
terminals H, and a calling device, such as
a bell, at the terminals I. When the coil C
is excited by the feeble current produced
by the detector, which, of course, 1s re-
ceived by the other instruments from the
radio transmitting station, it will turn, and
its lever D will make contact with the pool
of mercury E, thereby completing the cir-
cuit which causes the calling device to oper-
ate. The bell can be replaced with a tape
register by which messages can be readily
copied. This, of course, must be operated
at a slow speed, as the moving coil has an
oscillation period of .1 of a second., The
oscillating frequency period can be changed
by varying the distance of the levers F, F,
and the coil. The ivory or bone cup in
which the mercury is kept can be moved
cither forward or backward by operating a
small thumb screw located at the end of
the container.

The complete relay is supported on a
table that can be rotated to offset any detri-
mental effects of the earth’s magnetic field.
A suitable cover with a glass top is placed
over the instrument to prevent any dust
settling on the delicate moving parts. This
device is capable of withstanding shocks
and will work even when slightly tilted, for
1t has been tested on moving vessels and the
results were entirely satisfactory.

Altho the relay is adopted for radio work,
it will be very useful in a laboratory where
it is necessary to detect very minute or
feeble currents. By mounting a sensitive
microphone to make connection with the
winding on the moving element this ap-
paratus might then be used as a telephone
relay, second only to the Audion in sen-
sitivity.

The “Selenium” Relay. Until recently the |

most sensitive relay was the Siemens po-
larized relay, which would close its contacts
with about 0.00005 ampere.

The new selenium relay invented by Mr.
G. Allstrom is said to respond to less than
0.00000000001 (one hundred billionth) am-
pere. See Fig. 8. This would make it even
more sensitive than a telephone receiver,
and experiments have shown that for wire-
less work it is well adapted for signalings
and calling purposes, etc. The instrument
llas been used i1 connection with electro-
lytic detectors, which were always thought
successful only in connection with telephone
receivers. Loud, audible signals were never
obtained so far with such detectors, but the
Allstrom selenium relay makes it posstble
to use a sounder or tape register with any
kind of detector, no mater how sensitive.

An extremely light piece of sheet iron,
A, 1s hung between two platinum wires of
the minute diameter of 0.0001 inch, etc. In
the center of the iron sheet a small, very
light mirror is cemented. An electro-mag-
net, M, which may have a resistance as
high as 10,000 ohms. is placed immediately
behind the iron foil, so that the magnet
core almost touches the iron.

Some distance away a sensitive selenium
cell, S, is stationed. The cell itself is en-
closed in a box, which at the front has a
narrow slot. A source of light, O, is placed
behind and directly over the selenium cell,
and the room must, of course, be dark.
By means of a parabolic mirror a beam of
light. R, is thrown upon the small sus-
pended mirror on A.

This beam is reflected towards S, but as
long as the foil A, is motionless, the beam
of light does not fall thru the slot of S.

However, a minute current—such as a
wireless wave—passing thru the windings
of M, will magnetize its core sufficiently to
turn the very light mirror on A, and the
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ray can now tall thru the slot of S, which
reduces the resistance of the seclenium cell,
This is sufficient 10 operate relay R, which
in turn will actuate the signal bell.

With suitable means the oscillations of
A can be dampened so that it will return
in its original position immediately after
the current had past thru M.

In further detail it may be said that a
magnmet coil having 7,000 to 8,000 ohms re-
sistance will be sufficient for the etheric
wavc relay coil M. Such a coil may have
a very soft iron core about inch in
diameter and 5 inches long. Two fiber or
hard rubber end discs are mounted at either
end, whose diameter is roughly 234 by 14
inch thick. The iron core is insnlated with
a couple of layers of heavy waxed paper.
The coil can then receive about 11 ounces
of No. 36 B. & S. gage enameled copper
magnet wire. This gives approximately
7.284 ohms resistance for the magnet M,
which adapts it nicely to the minute radio
currents.

Further, the damping of the iron vane

A, can be magnetic in character, so as to

leave the vane free of an unbalanced
weight. A permanent stee] magnet, placed
several inches from the iron vane, will have
the desired effect in causing the moving
Other

methods are also applicable.

The “Audion” Amplifier. The vacuuin
valve or Audion amplifier is one of the best
known and most widely used at this time.
Fig. 9 shows the circuits for a cascade ar-
rangement of three oscillation valves. The
current fluctuations in the detector circuit
are progressively imprest upon the grids of
a second and third valve, and these valves,
by virtue of their relaying action, result in
a progressive amplification being attained.
The loose coupler, LC, transfers the aerial
circuit oscillations to the first oscillation
valve, No. 1; the plate of this first valve is
connected up with the usual high voltage
battery and the primary, P, of a one-to-
one iron wire core transformer. This
transformer may be an auto-transformer,
the winding having about 9,000 ohms re-
sistance. A spark coil secondary is often
used for the purpose, placing a soft iron
wire core thru the center of the winding.
The secondary winding is connected to the
grid and filament of the second valve.
Three to four valves are usually all that
can well be employed in a cascade am-
plifier, as the oscillations in the third or
fourth stage become so strong as to
paralyze the valve. high resistance
{half a million to one and one-half million
ohms) is best connected across the grid
and filament at R, to prevent excessive po-
tentials accumulating on the grids of the
second and third valves. The plate circuit
of audion No. 3 is connected to a loud-
speaking receiver, which may be fitted
with a horn. Coupling transformer Tz, is
of the same dimensions as transformer T..
Bulbs Nos. 2 and 3 should be larger than
bulb No. 1. According to Eccles, the three
stage cascade amplifier, using ordinary sized
bulbs, will yield an amplification of about
120 times; the third Audion will operate a
sensitive magnetic type rclay connected to
a tape register.

The “Lieben-Reisz” Gas Relay. The
newer gas or ionic stream relay, designed
by Lieben and Reisz, the German investiga-
tors, is similar to the Audion, but possesses
distinctive features of its own which render
it particularly efficient as an amplifier for
weak radio currents, which vary from 1 to
50 micro-amperes usually for {air signals.
Their gas relay is shown diagrammatically
in Fig. 10. Here a regular radio receiving
circuit is represented with aerial A, ground
G, coupling transformer L. C, detector D of
the mineral type, variable condenser V C,
and a special transformer T,. The primary
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You benefit by snentioning the “Electrical Experimenter’ when uwiting to edvertfisers.


www.americanradiohistory.com

1918

November,

of transiormer T, takes the place of the
telephone receivers usually employed. The
secondary of the transformer acts on the
valve tube shown at A H K

The glass tube is exhausted of air and .

filled with attenuated vapor of mercury at
a pressure of 0.00t mm. (20°C.), and this
vapor rises fromn a small portion of mer-
cury amalgam placed at the bottom of the
tube. The cathode electrode at 1s a
platinin strip 1 mm. wide, 0.5 mm. thick
and 1 meter long wound on a glass sup-
porting stem, zigzag fashion. This strip
1s coated also with a thin layer of barium
and calcium oxides. The anode clectrode
A consists of an aluminum wire spiral,
while the auxiliary electrode H is made
of a thin aluminum plate extending across
the tube inside, between anode and cathode.
It is punctured thru with many holes about
314 mm. in diameter.

Also, in general, the cathode K s
brought to a bright red heat by an electric
current from the potentiometer R, attached
to a 30-volt battery, Across the cathode
and anode is imprest 220 volts D. C. from
a dynamo, etc. The voltages must be kept
quite steady. A high resistance W, shunted
by a condenser C, is in series with the
anode, as also the primary coil of a trans-
former (step-up) T. The secondary S
coimects with telephone receivers P.

It was discovered by \Vehnelt that heated
meitallic oxids emit electrons; so in the
Lieben-Reisz relay the heated cathode K
gives off a stream of cathode rays or

electrons (catluons), which pass thru the |

holes in the grid H connected to the radio
circuit thru transformer T:.. The strength
of the cathion discharge thru H will de-
pend on the potential of H. Hence it will
be seen that varying grid H potentials
are constantly produced by the received
Hertzian wave signals acting thru the cir-
cuit and transformer T.. As the cathode
stream is varied, so will the 220-voll current
vary in proportion, and these variations
will be heard as strong signals in "phones P.

This valve tube acts therefore as a true
relay, and it is said that one tube, as here
shown, boosts the received currents to 33
times their original amplitude. Of course
two or more tubes can be conected in cas-
cade to give any amplification desired.
This gas relay was supposed to be much
superior to the Fleming valve and de Forest
Audion in sensitivity, but as Eccles points
out the de Forest patents cover similar de-
vices of equal sensitivity, size for size.
Reisz claims that with four of these relays
connected in cascade it has been possible to
attain a magnification of 20,000.

The “Pliotron” Amplifier. This is a
form of vacuum valve devised by Irving
l.angmuir of the General Electric Com-
pany research laboratory, and is claimed
to differ from the Fleming valve and the
Audion in that the instrument depends for
1ts action on a pure electron discharge. In
a pure electron discharge, as the tempera-
ture is raised, a point is always reached
where the current becomes limited by the
space charge between the electrodes.
When this stage occurs but a small fraction
of the electrons escaping from the cathode
manage to reach the anode, whereas the
majority of them are repelled by the elec-
trons in the space and, therefore, return to
and are absorbed by the cathode. Hence, if
a negatively charged body is brought into
the space betwcen the anode and cathode,
the number of electrons which then return
to the cathode will incrcase, so that the
current to the anode will decrease. If a

*ositively charged body is brought near the
cathode, either inside or outside the tube,
it will largcly neutralize the electrons in
the space, and will, therefore, allow a larger
current to flow from the cathode. By thus
placing a variable potential electrode be-
tween the anode and cathode the current
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From the President of the American Commerce Association

I am writing this letter as a
last resort to sce if we cannot sc-
cure more men wiliing to quali-
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$2.500 t0 $10,000 a vear.

How important is the trained
traffic man’s work can be seen
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A concern in South Chicago
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to their smelters. Some time
ago a traffic expert succceded
in getting a ratc adjustment
which resulted in a saving of
about $5.00 on each car. Thus
on this one item alone a saving
of over $360,000 a vear was
effected.

In St. Louis, through mis-
routing of freight, errors in
reconsigning cars and under-
charges on shipments, a rail-
road lost over $27.000.

A traffic expert discovered
that freight rates paid by the
Meeker Coal Co. were legal,
put exorbitant. A ruling se-
cured from the Interstate Com-
mission resulted in a refund of
$120,000.
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ernment Freight Rate Svstem.
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for trained traflic experts, and
seeking relief, the American
Commerce Association—a na-
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men, FOR traffic men, BY
traffic men—offers to give men
the training required to make
them competent to handle the
problems of most economical
distribution. This instruction
1s given by mail and can be
studied in spare time at home.
The most complete and thor-
ough training is given, and,
through the Association, costs
but a few cents a day.

Through its Advisory Coun-
cil. every member of the Amer-
ican Commerce Association
receives the help of the most
prominent traffic men in Amer-
ica.

It is impossible to go into
details in this letter, but the
Association has published a re-
markable book for free distri-
bution which explains every-
thing 1n detail and tells how
any one mayv quickly learn the
new profession of traffic man-
agement. If vou are at all in-
terested in gctting into this
highly profitable field, paying
salaries of $2,500 to $10,000 and
more, write for the remarkable
frec book. Plcase state whether
vou are a beginner or whether
vou have had previous traffic
experience, and give your pres-
ent age and occupation, also
your telephone number. Ad-
dress American Commerce As-
sociation, Dept. sorr, 206 S.
Wabash Avenue, Chicago, 111
(American Commerce Bldg.) |

You benefit by

1918

November,

flowing between the anode and cathode
may be controlled. This controlling mem-
ber is usually in the form of a fine wire
mesh or grid, as Fig. 11 shows.

The illustration, Fig. 11, shows the con-
struction of the pliotron. A glass frame
is used on which to wind the fine wire grid.
In the figure the filament is mounted in the
center of a glass rod frame, on which the
fine grid wire is wound by means of a
lathe ; the grid often consisting of tungsten
wires as small as .01 mm., spaced as close
as 100 turns to the centimeter. The operat-
ing characteristics of the “pliotron"” depend
upon the length of fAlament used, the dis-
tance between filament and grid, the spacing
between grid wires, the diameter oi the
grid wires, the distance between grid and
anode, and the size and shape of the anode.
A circuit for using the “pliotron” as an am-
plifier is given in Fig. 11, in which case the
high frequency currents received from the
grid may be amplified one hundred to six
hundred-iold. Here it is the radio and
not the audio frequency that is amplified;
thus the detector circuit can be tuned to
the same frequency as the amplifier circuit,
with marked advantages in the matter of
selectivity.

The ‘“Alexanderson” magnetic amplificr.
Referring to the accompanying diagrams,
Fig. 12, we have two magnetic windings,
A and B, related to one another magnetic-
ally and grouped on a laminated core struc-
turc in the peculiar fashion shown, there
being a slot left in the central leg of the
iron core. It is apparent that there can be
no direct transformation of energy from
one winding to the other for the reason
that each turn in the exciting winding B,
includes both the positive and the negative
branches of the flux produced by the altcr-
nating current winding A, which is con-
nected in series (or parallel) with the high
frequency alternator or other source of
oscillating current. Hence there is no volt-
age induced in the winding B. However,
the current in either of the windings A or
B influences the permeability of the com-
mon iron core, and therefore changes the
inductance value of the other winding.
Should the current flow in either winding
be sufficient to saturate the iron core, it is
thereforc rendered practically non-mag-
netic and the inductance of the second
winding is reduced to the value it would
have, if the coil included only air. When,
however, a current flows in the other wind-
ing which gives a magneto-motive force

| equal and opposite to the first, the iron core

is rendered magnetic again. As the two
divisions of the A winding are wound rela-
tively opposite to the B winding, the one
branch will oppose the ampere turns of B
on one-half cycle and the other branch
during the successive one-half cycle.

The opposing amperc turns must be at

least equal to thc ampere turns in the wind-
ing B in order to have any flux variation in
winding A.
. The relations of corrents in these wind-
ings is substantially the same as between
the primary and secondary current in a
transformer, altho in this case one is an
alternating and the other a direct current,
or a current of a different frequenecy. It is
thus obvious how the current flow in wind-
ing A can be regulated in proportion to the
controlling current in winding B.

Short-circuited condensers are connected
to each of the radio frequency coils. A
shunt condenscr, C., across both coils and
their short-circuiting condensers, C, and
Cs, increase the sensitiveness. Another consi
denser, Gy, inserted in series with the entire
amplifier is employed to obtain linear pro-

. portionality of amplification and increased

sensitiveness. The ratio of amplification is
found to be proportional to the ratio of
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the frequency of the radio current to that
of the controlling current. For telephoune
control the amplification ratio varies from
100 to 1 up to 350 to 1. It has been suc-
cessfully used to control the out-put of a
75 kilowatt radio frequency alternator.
With this amplifier it has been possible to
effect a variation in the antenna energy
from 5.8 to 42.7 kilowatts with a variation
of control current of but 0.2 ampere. Think
of effecting such a control—namely 37 kilo-
watts variation—by means of a telephone
transmitter.

This covers the important types of radio
amplifiers. Radio investigators and ex-
perimenters generally will, however, un-
doubtedly find of interest the following ar-
ticles which have appeared in this journal.
1f you cannot obtain a copy of the desired
issues from the publishers you can see them
at your local library in most cases.

Comprest air amplifier applied to phonograph.
Qect., 1915, issue.

Vibrating Reed Amplifier.
Dec., 1915, 1ssue.

Amplifying telcphone receivers, Baldwin patent.
Jan., 1916, 1ssue.

Radium intensifies radio signals. Oct., 1916,

A new Magnetic Radio Relay—How to build
one. It closes a local circuit for tape recorder or
other apparatus. By Henri Mea. March, 1914,
issue, page 162. {Notc:—The magnet coil di-
mensions given are in errar; instead of one onnce
each magnet coil contains 11 ounces of No, 36
B. & S. gage enameled copper magnet wire, giving
a [:sis)tancc of 7.650 ohms for the twa spoals in
serees.

Selenjium, Relay. See present number of Errc-
TRICAL EXPERIMERTER, page 471.

Audion Amplifier Action—Exhaustive discussion
of electronic movements, etc. Most complete ar-
ticle on this phase of the vacuum valve availahle.
August, 1916, issue.

U. 8. Navy Amplifone.

By Samuel Cohen.

See July, t915, issue.

THE PHENOMENA OF ELECTRI-
CAL CONDUCTION IN GASES.

(Continuecd from page 466)

graphic paths it can be seeun that they have
encountered no force strong enough nor
any mass great enough to turn them aside
in their passage thru many thousand
molecules uutil the particle had slowed
down a great deal. Another interesting
point is evident here in the fact which can
be obtained from the photographic path
that the slower the ion is traveling the more
ions it will produce, and the faster it travels
the more likely it is to pass completely thru
a molecule without hitting anything. The
way m which an electron may pass thru
a molecule has been illustrated in a pre-
vious paper by the way in which a pebble
may be thrown thru the circle described
by a rapidly revolving ball on a string
without either touching the ball or the
string. Similarly two molecules consisting,
as in Fig. 5, of electrons rotating about
nuclei, may pass thru each other without
either of the two nuclei or the two elec-
trons colliding, and the faster they are
moving in the directions of the arrows the
less likely it is that the rotating particles
will collide.

The fact that the paths of the ions in
Fig. 4 is quite different from the others
shows that ionization: may be of several
different kinds, and in no way is this shown
and explained more than by these photo-
graphic paths. This brings up the ques-
tion as to just what the mechanism of ion-
ization is. There is little doubt but that
the beta particle produces ions in passing
through molecules of air by ejecting an
electron from each molecule, either by
collision or by the force of its field. As
the clectron remains inert along the path
of the ionizing particle it seems to have
been suddenly loosed rather than forcibly
ejected as by collision. The action of the

(Continned on Page 515)
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trical trade executives in great demand. Opportunities rich. Respond to the call—
mail the coupon now.

In Our Electrical Engineering Department

High School Graduates Can Enter
Students’ Army Training Corps

Est. by War Department—Expenses Paid
If you are a high school graduate- _18 years or older—tlie government wishes you to
enter a Students' Army Training Corps as officially established here. Your tuition,
board and lodging will he paid and you will receive soldier’s salary of $30.00 a month
besides and here you will obtain education and
training for Electrical Engineering, in which
this school specializes. Enroll here—get details
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Schaol of Engineering of Milwaukea,

now. Unit rapidly being completed. You will I 67-373 Broadway, Milwaukee, Wis.
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made af this warld “'P"“‘" The P"”hﬁ"d.‘" 5 world and tellsthe truth and only the truth:now in its 26th year, This pa-
Hitusirated weekly revicw gives gau a !:l(‘nr. ime

parsial and correct diagnasis af public affalrs

per fills the bill withoutemptying the purse: it costs but §t 2 year. lyou
d. want Lo keep posted on what is gong oninthe wnrld, at the leastexpense

during_these sirenuous, epach - making dags. of tine or InoneY, this is yourdmcans. “li you want nh;_\a';')evln yous hame
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TYPEWRITER SENSA1ION

PROMPT SHIPMENT.

$4.00 per montb buys a beautifully reconatrucied, latest model vislbte
typewriter, with back spacer, declmal tabulator, two-color ribbon, etc.
Every late style feature aod modern operating device. Sent on &pproval.
Catalogue and speclal prices free.

Harry A. Smith, 738, 218 N. Wells St., Chicago, 111,

ACTIVE SERVICE

[ - " — i

H
Dependable for a lite time. Made rigbt to write right. Loug or short—Red or Blnck.
Absolate aecessity to any business man or womsn. Unequslled for géaersl writing. billing. ruling
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&¢ HE BOY'S ELECTRIC TOYS” contains enough mate-
rial TO MAKE AND COMPLETE OVER TWENTY-

FIVE DIFFERENT ELECTRICAL APPARATUS with-
out any other tools, except a xerew-driver furnlshed with the outfit. The box
contalns the following complete Instrumentis and apparatus which are already
assembied

Student’s chromic plunge battery, compass-galvanometer, solenold. telcphone
recelver, electric lamp. Enough various parts, wire, ete., are furnished to
make the following apparatus:

Electromagnel, electric cannen, magaelic pictures, dancing spiral, electrio
hammer, galvanometer, volimeter, hook for telephone receiver, condenser,
sentilive microphone, short diztance wireiess telephone, test storage battery,
shocking coil. complele felegraph sel, electric riveting machine, eclectric buz~
2er, dancing fishes, singing telcphone, myslerious dancing man, electrlc jump-
Ing Jack, magnetic geometric figures, rheostat, erratic pendulum, electric but-
terfly, thermo electric moter, visual telegraph, ete., elc.

This dses not by aay means exhaust the lst, bui a great many more ap-
paratus caq be butlt actually and effectually,

With the Instruction book which we furnish, cne hundred experlments that
can be made wlith this outfit are listed, nearly aill of these belng lllustrated
with superb Ilustrations. No other materlals, goods or sypplles are meces-
sary¥ to perform any of the one hundred experimeats of to imake any of the
23 apparatas. Everything can bo constructed and accomplished by means of
tbis outhi. two bands, and a serew-drlver.

The outfit cantains 114 scparale pieces of material and 24 pieces of finished
articles rezdy 10 uze at once.

Among the finishcd materlal the followlng parts are Included : Chromle salts
for battery, lamp socket, bottle of mercury, core wlre (two diiferent lengths),
a bottlo of iron filings, three Spools of wlre, carbonS, a quantity of machlne
screws, flexible cord. two wood bases, plass plate, parafine paper, blnding

Posts, serew.driver, etc., etc. The lustruetlon bnok Jy 8o clear thal anyone can
make p apparatus without trouble, and hesldes a sectlon of the instiustlon
book i

aken up with the fundamentals of cleectrieily {0 acqualnt the jaymau
h all important facts In ¢ fcity § 1 | r.

of the ontft is 14 x 9 x 2% . Sbipplng welght, 8 1bs.98 ()

The o¥er a
MNo. EX2002 *The Bey's Electric Toys.” outfit as deseribed. ,ouenyin.yns
IMMEDIATE SHIPAIENTS

ELECTRO IMPORTING CO., 55" vass

| it i
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Student’s Chromic Plunge Battery

This 13 an ldeal battery for electricel experi~
wemal work where a very powerfu! curreut s
nut required. Tiis batiery will light a 2 volt
Jamp for several hours on one charge: ft will
run a small toy motor surprisingly well ; it will
do snell electroplating work; it is ldeal for
testing worl: 1t gives a falrly steady current,
aad a3 the 2(n¢ electrade can be pulled clear of
the electrolyte, no materlals are used when bate
fery stands |dle,

Hoest Amalgam Zlne only 13 used, as well aa
a higbly {mruua corbon to ensure a steadier

We furmish ¢naugh cliromic salis for
4 charges. Full directions for operation and eare of DLattery are included.
Each batlery tests 2 volts and 6 amperes when set up fresh.  Not over
amperes should be drawn from battery continuously, Ly using elx or eight
of these batleries, o great mcny experiments can he performed, No solulion
“& rgx]u l?“rlt of mgl battery lll' iu:»ggtogy asﬂdml' T’hlﬁ n}ull:ﬁs it aa l[deal
ortable battery. zo over all is 67x2", Shipping we. .
ﬂo. 999. Student's Chromle Plunge Battery. ., D R gt: $0 50
IMMEDIATE SHIPMENTS 2

The *‘Electro’’ Radiotone
HIGH FREQUENCY SILENT TEST
BUZZER

_This {nstrument gives a wonderful high
itched MUSICAL KOTE in the reccivers,
mpossihle to obtain with the erdinary
test buzzer. he RADI NE {s built
along eantirely new lines: it ts NOT an
ordinsry buzzer. reconstricted in some
manner.  The RADIOTONE has e single
fine steel reed vihrating at a remarkably
high speed, adjusted to Its most efficient
frequency at the factory. Ilard silver con-
tacts ar¢ Used to meke tho instrument last
Dracticslly forescr.

Ycs, the RADIOTONE Is SILENT. In fact. it i3 50 silent that you must
place sour ear on top of it to Liear itg beautitul musical nme.

You will be astounded at_the wonderfully clcar, 500 cycle note, sounding
sharply in your rveceivers. To 1earn the codes, there Is absslutely nolhing
like If. Witk the radiotoge. a key and ou® dr¥ cell am! ANY telebhone, a
fine leatner's set is bad. Two or more such se's in gerics will eword no
end of pleasure for intercomiminlcation work. Shipping Welchl | b,

Badiotoo® &3 desenbed. .. _oou.. .. iia..n teaerneatich $ 90
INMEDIATE SHIPMENTS °

The “Electra” Telegraph

is mot a2 toy. but a practics),
honestly bwilt telegrapll outflt.
which net only sounds but works
like the blg commerclal instiu-
mects. By stndyving the code

first-class telegraph - oOperator.
Suﬂa operators aro 1n big de-
TWO complete telerraph instru-
mrnts each measurlng 3% x 294
Iy nickel plated. inecluding key
lever. Note¢ bard rubber knob.
blanks and connceting wire comes with set, bt no halterles,
on 2 dry cells (ono ecell for each Instfumeot). The “Electro’ 1?%&2‘6“}?&?
Notbing 10 get out of order. Guarantieed to pleese You or mon
back. Price Complsls as lilustrated (TWO INSTRUNENTS) .. $1 25
bs, -
IMMEDIATE SHIPMENTS
The “Electro” Codophone (Patents Fending)

ramarkahle
Instrument i3

The *“Elec.
tro”” Codo-
posliively the
otly lustru-
that will
imitate a 500
exaetly as
heard in a
Celver. The .
loud-talLIng pecelver equirped with A horn, tallis ao lond that you can hear

HA . By lessening or tightenlng the recelver cap, n tooe
from the lowest, aoﬂ:sl{_ qualily, up Lo the loudest and highest adreamiog
n PV ACC .

FOR INTERCOMMUNICATION, Using two dry celle for cach [mstru-

ment, two Codophones when cannceted with one wire and retumi ground,

for 30 du¥s you can become o
mand now, Ouifilt consisis of
z 2i%. AN meta] parts are high-
Telegraph Code Chart, telegraph
Outfit that works bioth ways, each a'ation can €all: o ewitches, no extraa.
Shipping Welght, 2 1
What this
and daes,
Phone 1{s
meot madoe
€yele note
Wirelesa re-
the sound all over the room. even if there 13 o Jot of olher nolse.
T'S NOT
sound can bo had } nnds
can be used for intercommtnication between two houses one-half niule apart.

One ou.fit alone renleces the old-fashloned learner's telegraph sct, con-
sls;_l];lz orrkoy and enumler. :

The “Electra’ d ¢ 2 hand well made fnatrument. faol
proaf, aad bullt for hard work.  Contsels are of ha;‘d silver % luch fa
dlameter, that will outlast tho Inatrument.

There 19 glso a neat codo chart ynd full directiona enabting any fatelll-
gent young man or girl to learn the codes within. 30 days, Dractising ono-

halt hour & day.
S| § Shioplni weight, 2 lbs. $1.50

1 .

lzes: 63 X3 x 234",
The "Eleciro’® Codonhiono as deserlbed. compieta... ... ...
*‘The Llvest Catalog In America®™
Our blg, new electrical cyclopedia No. 10 {s waiting for you. Positicely
the most comolete Wireless and elcctrical cetalog i Priut today. 228 Big
Pages. 600 illuatrationa. 500 insirinents and upparatus, etc. Bix “Trealise
;aer;s w(l:;eultr»ss '{gleuronplhv." 20 }gﬁl’j cnu[inns d{nr Q\nr ’fﬂ""‘" FREIQI \}",I’re-
30 20 lessons, FREE opedia No. 1U measufes 751"
VWelght 34 1b. Desutiful aulf? covers. i o *

O N e D O e O S

ELECTRO IMPORTING COMPANY
231 Fulten St., New York City
I enclose berewith G Cents I[N atambs or coln for

which ploasc acnd me your Jawest Cyclopedia Cata-
log No. 19 as descriiied.

NAME .......cn 0 ..o nuemeitomms.
ADDRESS ...........

STATE .. .......

www americanradiohistorvy com

1918

IUIH]]IIII[JIIHEIIEﬂﬂilllIlilllﬂll[lll.lllilll]l[[lll]ll-lﬂﬂllllil L


www.americanradiohistory.com

1918

November,

&

Big Powerful |
MAGNET

Finest tnngsten maguet steel,
abselutely permansut, Leng!h

inches. Lifts about 3 pownds,
Edncatlons), usefn} and enables
san to perform endlesa tests, ex-
periments_and make ather mag-
nets, Nothing hetter msde. Sent |
parcel post $1.00 esch,

3 ELECTRIC GENERATORS |

Wo also have a number of
Holtzer. Cabot Hand Generalors
which we ill dispose of 41 bar-
gain prices, Give 1up to shout
110 \nlls alternating current.
You can make direct if desired,
Btrictly high crade. fully up to
H-C =tandards. TWhile tbey
last, $5.00 esch

Order from this ad.

Watson Electric Co.
Dept.211,Gas Bldg ., Chicago

“Don’t Shout "ﬁ'_\

*1 hear You. I can hear
a oow as well as any-

hudy, ‘How!’ With
THAHE MORLEY
PHONE. I've a palr in
my ears now, hut they
are Invisihle, I would
not know I had them in,
myself, only that 1 hear

all right.  The MORLEY
PHONE for the
D EAF

13 to the ears swhat glasses
are to the eyea. Invisihle.

comfarrahle, welghtless
e0d burmless, Ansuoe can adjust 1L’ Oser one hundred |
thousand snld. Wilte for bookiel and teatimouials. |

THE MORLEY CO.. Dept. 748, Perry Bldg.. Phlla.

NOCARBDH MORE POWER-LESS FUEL

OiIL SEALING
PISTON RINGS

~HOTEKED

S = . Gires ranhn no other
., FISTONRING /) simits

success. Iuynhr ehm 600 ll'
order direc W rite for free booklet 04.
AUT OMOBILE ACCES ORIES C0., Baltimara. Md.

SAVE 25% to 60¢

oneligbtly caad

GRAFLEX - KODAKS

Cameras and Leouges of every desoripiivs
Equtl t0 new Sars moaey Writs now for

Free Bargain Book and Catalog
Matine "Lodrede of maney - eaving barvaine In

Qlgatiy sised and new cumbvan and supplles. AN

fﬂoﬂ! sold l\n M dayr® Frao Teial, Mone.

f not oetisfic | Yoo teke «n chadces

witn ua.  Wo have "een In lb- nhologruphic basf-

astnavar 1 venre  Writs N

CENTRAL CAMERA CO., Dept 17B 124 Se. Wabash Ave., Chicago

»
a

ur johber can’t anpDIP you

: We will pay $500.00 reward (o anyone wha
rmaneatly dlm the brillisncy af the
im. diamond withuot destroying
RAJAH Im. Dlamends
They stand stl diamand teste—fire. acld, filn
and glass entting Their bnll.-ncy na ztpr-
nal. Guaranteed fat & Ilhhm.

il o050 0 30 DAYS' FREE THIAL
11 you un ull it from a real diamond ?R
Sen

ny for oul baautitul,
CHICAGO, ILL.

t1hbe
stone,

|
slostrated jaw elry catalog in calors, Wrlte oo
KRAUTH & REEB. ISQ N, Siste St., DIDLJOIN

You Can Make Big Profits
Charging Auto Stornge Batterier
Noc experlance beceassty.  Others

cleﬂﬂns an extrs profit of $100 Lo 8150
and more every moath. \Write for par-
ticulars or seod $15 firrt pavment
with trisi order and get chsarger
st once. Balance fa § munthly

Abiolute money-back guarantee.
No rak  QOrder now—(rem this ad.

Hobar1 Bros. Ca,, Bot 11E, Troy. Ohio

TYPEWRITERS

ALL MAKER. BAVE $28 Y0 %80
“*Young Preoess.”

low cash — instaliment or rentad
Bental aDDlies 0w Purcbase Price. Write for
ot

foll dernile and gusrantes.
Young TYypewriter Co.. Dent.

Chlcaqu_

for Aoto Tires, Doubla mflears, prevent blaw. |
outa a.d punctures. Eamly applied in any ti ».
¥ Thousar r!- suld. Detsila frena. Averts wan |
Amecr.Accceanarics Co .Dept.53 cincinnati

TAMMERER

You can be oured qulckly. permancntly and [
prieately. ‘Write me Petaonally for frce booklst.
‘How to Stp Rrammering.”” Samuel 0. Rab.

Dins. Prin.. Botton Stammerers' Institute. 246

Huntingiea Ave.. Baston. Mass.

| as inert particles .

ELECTRICAL EXPERIMENTER

THE PHENOMENA OF ELECTRI-
CAL CONDUCTION IN GASES.
(Continucd from page 513)
alpha particle is quite similar, and it also
scems that an clectrou is loosed from each
molecule thru which the alpha particle
travels, and in some cases several may be
loosed, which might be expected from

the greater size of the alpha particle.

In the case of short ether waves, say
N-rays, the electrons scemed to be very
forcibly ejected, for they branch off from
the maiu path aud every branch indicates
the point where a collision took place and
a new lon was produced. Hence the path
of a ray of X-rays thru air is an intricate
network., Just why ether waves produce
this violent ejection in contrast to the
passive ionization left in the path of alpha
or beta particles remains a mystery.

In connection with the older molecular
thicory inolecules were considered to be
perfectly clastic so that on colliding with
each other they bounced back with ex-
actly as much encrgy as before. This
assumption was necessary because if it
werc not true thc molecules of any gas
would slowly lose their energy and would
fall to the bottom of their containing vessel
In other words at each
collision energy would be lost and the
pressure would gradually decrease to zero.
If we investigate the conditions of col-
lisions it is apparent that reflections do

rig &

Showlng How Two Molecules, Consisting of

Electrons Rotating About Nuclei, May Pass

Thru Each Other Without Either of the Twe

Nuclel or the Twe Electrons Colliding, The

Faster They Move the Less Chance of Col-
llsicn of the Rotating Particles.

not always occur. The molecules might
pass thru each other under proper condi-
tions, or they might meet each other so
that all the encrgy of one 1s used up m
producing ionization and that one becomes
iert, or they might be reflected. 1f the
are reflected it may be from one or bot
of two causes:—The electric fields of the
particles within the atom may oppose and
repel each other, or some impenetrable cen-
ters mor€ solid and material thau elec-
tricity, if there be such, may collide and
rebound. The fact bears repeating that
an alpha particle may pass thru half a
million molccules before experiencing such
a force or such a material center. The
faster the mwolecule travels of course the
more chance it has of going completely
thru another molecule. Ordinary gas mole-
cules move at such relatively low speeds
that practically all collisions produce re-
flection, The fact that the collision seems

P

|

perfectly elastic is still difficult to explain |
unless as explained above, the reflection is |

due to the repulsion of eleciric fields; then
the only loss of energy would bhe due to
the ether and the ether is considered fric-
tionless.

The field of the ionization of gases is
one of the most promising in all science.
In these papers the most important phe-
nomena have been considered relative to
electricity in gases and besides adding to
our practical scientific knowledge and i
tellectual resources the light which n
throws on the real electrical nature of
matter and electricity is invaluabte.

(Concliesion.)

Become a
Doctor of

|
i
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Brand new, never used.
to you.
we shipyou an Oliver for ‘ree trial.

This is the dayof dmi cas healingl In Chiropractic

-treatment of diseaso byapinal adjnstment—Scicnce
has made a furward step. Look at the newspupers
and magozines—note the trend toward the principles
of deugicsa healing, especially Chiropractic.

You can naw become 8 Doctor of Chiropructic
through hame atudy during cpara timel We teach
ﬁun thomughly either By mail er in class. Youcan

now independence and positiont Makea no riffer-
cnee whera yoo live or what you do—you should be
able to qualify for this great profession. Some of
our gradnatea report that they

Earn $3,000 or More a Year

SDr, M. D, Moore, Ky.. writea of havmﬁ” pativnta
inone day at §2 cach. Dr L. H. Ro: ew Jersey,
$2.550 a year. Dr. A. H. Morrow, of 1ilinois, reporta
earning $22A day. We could name many other Chiro-
practors who are makinX good incomcs. Hee thelacta
in our Free Book. 1t'acoly n uo:non of Prcpar:linn
on yoor part. tq_ehter o p rofession that is paying
others $3,000 ta $3.0000r more a_year. Think what it
would mean to you to earn ach an incorc and 1o he
yonr own hoss with Your own hours, L.n't this the
kind of life yoo nre desirons of leading? Well, jt is
now within ¥your reach. Truly thisisa chance for yon!

22 CHARTS FREE

$15Set of 8 Anatomical Charts
and $16.50 Set of Nerve
and Pain Area Charts

Yes. ree to you with-
ont a cent. now or later.
A3 aninducement 1o ae-
curequick action, wewill
give absolntely free. oor

big. 72-page hook: a $16

QurLessons Teach You
How to Make Spinal
Adjustments for the

Spzedy Relief of

g2t of eight Anatomicsl Headacle Neuralgin
Charte, beantifullylitho- lndigestion Neuritis
graphed in lifelike col- Lumbago Catarrh
ors, and alse a complete Epilepay Favers

Pleurisy Jaundice

Constipation Dyspeprio

Rheumatisrm  Paralyeia
Asthma, etc.

set of colored Nerve nnd
PainAreaand Concuasion

;Clmrts regular  valwoe,
16.50,

LearnAt Home In SpareTime

We train you hy muil. You can learn at home in
yourspare time. You receive the personal instroction
of men who are prominent in this great profession.
Giva vs a portion of your spare time, and we will
guickly train yon to become a Doetor of Chitopractic,
ready to sldp out and take your poaition of prestige
in the worl

Mail Coupon NOW! by elace sour

that you don't hke—work that doesn’t fit with your
ambiiion? Here’a the chance yon've heen looking for

the opportunity yonr ambhition has sought! Mail
conpon today and see the snceess that ma¥ be youra
t.s a Doetor of Cairopractic, Don’t delay.

— AMERICAN UNIVERSITY ==

Chicago, 111

msil, post-

Manierre Bldg, Dept. 321

Without zost or ohligation, send me hy

pald vonr new illustrated 72-page hoolk, and yonr
Free Charts Offer.
37 1 1L P R T T e )
Eroea 1 ¥ Noweoi i rreninar caamrnaricrarsirraries =5
City., LState., e

Genuaine £100 Qliver Typewriters now 349.
Direct {from factory
Not second hand, not rebuilt. Aond
Ne pay-

ment down. Keep it orreturn it. If you want
to own it. pay us only I3 per month. This is
the greatest typewriter bargain om earth.

You save $51. Write to-
day for {oll particulars.
'l‘heu we will send youn
an Oliver, {f vou wish. for
d free trial. Write now.

698 Oliver Typewriter Buildiog
Chicago, Il

You bencfit by mentioning the "Electrical Experimenter’” when uriting fo advertisers.
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Your Last Chance For Old Prices

With the next issue, the price of the EXPERIMENTER, as announced
on another page, goes to $2.00 a year, This is positively the last
month in which the ELECTRICAL EXPERIMENTER can be
secured for $1.50—and for considerably less if clubbed in con-
nection with other magazines.

With the tremendous advances In the price of paper, It Is quite certaio that

the ELECTRICAL EXPERIMENTER, as well as the rest of the magazines,

will have to go stlll higher, before another slx months, By subserlbing

now for from one to flve years, YOU POSITIVELY WILL SAVE BIG
MONEY,

The prices below are unquestlenably the lowest for standard magazines
that 1t 1s possible to obtain anywbere, Only by a special arrangement

The Publishers

with the publishers are these prices possible and they are good only untll nl
Oclober 3)st. after which data all pricas asdg:ven olr'l this page 1:lredwllh S vglll Ma!l the agaz!ne
drawn. Make up your list at ence—do not delay you ara already a subscriber 77

] and your subscription to the EXPbERdINLEN;rER tuns rorra llonngl’i,nEx%.mxloEuN?Eaé et 0 trect From Their
subscribe for any other magazines by deducting the price of the
from the clubs at the rate of $1.25, (the special price allowed In clubblug with wn Office to You l

other magazines). Thus you can make up any club yourself of as nany maga-
zines as You wish from the list below.

All prices quoted arc for subscribers in U. 8. only. Canadian and foreigh subscriptions require additional pustage.

Electrical ExnerimenterSI 50| Electrical Experimentcr$1.50| | Eleclrical ExnerlmentchI 50 Our Price|| Elcctrical Experlmenlersl 5010 Price
Popular Science...... 2. 00{0w Piiee || American Boy........ 1.50(Our Prcef[Ftude ............... World's Work. .. 4.00
Illﬁtrahze;i \l\o“ 0. ol f %{ “\’lchclns...n.l.o ..... 303 AT TR S50 $2 60 Regule Pt o $4.25
echnlca rorld) . 0 outh’s Compaunlon.. d __Regular Frice.. ..... ar Price.......$5.50
$5 00 |$7'00 Electrical Experimenlersl 50 Our Price||
_ Repular Price. _.$5.50] |l Regular Prles....... $8.00| 'Boys® Magazine....... Electricai ExpenmenterSl 5010w Price
sElcclncal E:lurlnmentersl 5000ur Price | %h(slclncal“Exnerlln;enter$I 50'0 u Price|| Regutar Price — $1 85 ISmnrt Set wwormer rmpls 3.0 $3 50 ‘
clentific Amerlcan 4.0 oday’s liousawlfe rice....... —
! $4 75 || McCall's Bagazine. ... 15 $2 45 Flectrical Experimenter$ (.50 —||_ Regulne Pricc....... $4.50 ‘
! E'Regular Price...... .ss.snl Xegular Prlce s3.000 gvtlall‘ybotdy s(n\llluinzlne 1.50|O0ur Price ;legtrical Expcrimenter$).50 0., price
ectrical Experimenter$1.50| | — SFEE RO —— ellneator o one r arlsienne ........... 2.00
Popular  Astronomy ... 3.50 Ouw Price || Freciricat ExpenmanterSl.Som . Po ] address) ........... 2.00 $4.35 e | $3.00 ’,q
Ir $4 75 |! Colliers ;;\'eek:y.... o ggg S Regular Pric “es.00l Regular Price....... $3.50 f
Regular_Price.......$5.00 Literary Digest....... . $6 75 [embl ar Price..... . .$5.00)
| f . e Electncal Exnenmentersl 50 .
Elect | E ter$1.50 o
Elcclrical Exnerlmentcm 50) o r Bie || Regutar Price.......$7.00] Eloctrical ExperimenterS1-30 10y prce|| Youth’s Companlon. .. 200 Our Price
S‘Etllrleiiess ENEEC . e 150 s I A, . g . 2.00 3 00, Revlew of Reviews. $5 50
—_ 54.35 N N _'$ * Regular Price....... .
[] Regular Price. .$5.00] ﬂ'lff/ﬁ” Rerulnr Irice.. .$3.50
Electrical E //I[MM” Elcctrical ExnenmenterSl 50 - | Electrical Experimcnter§1.5¢
A:ner:.cz:n B’g;"mem‘"sl‘ﬁa Our Price ;ﬂf[l Everybody’s ......... |O“‘ Price|| Pictorial heview...... 2.00|0wr Price !
Boys’ Magazine. Amcrican Magazine. . " 00 $4 50 McClure's Magazine... 150 $4 50 '
Reguiar_Price. | Regular_Price....... $5.00 Regular_Price....... $5.00 |

Special Clubbing Prices of Electrical Experimenter WITH

Regular Our Rate Regular Qur Rate

Price Per Year I Price Per Year l
Adventure ............. o $4.25 | Literary Digest ........ $4.50 $4.25
Ameriean Boy ......... .00 2.50 | MeClure’s Magazine .... 3.00 2.50
American Magazine .... 3. 3.25 Metropolltan .......... 4.00 3.25
Black Cal ............. 2 2.10 | Medern Priscllln ...... 3.00 2.75 i
Blue Book ..... - 3.25 | Natien . ....... 5.50 435 )
Boys’ World ... 1.75 | Quting .. 1.50 4.25
Century .... 4.75  Outlook . 5.50 4.75
Chrlstlan Her 500 300 | Pearson’s Magazing 3.50 2.75
Cplller's ........ o 3.75 | Popular Science Monl.bly 3.50 3.25
New Country Life . 5.25 | Red Book ............. 3. 3.25
Dellneator ..... 3.00 | Review of Raview: 4.25
Etnde 3 2.60 | St. Nicholas .. .... 3.50 J
Everybody's ... 2.50 | Sclentific Amerlean 4.75 ]
Fleld & S(renm 3.00 | Scribner’s Magazine 4.75 f
Fllm Fun oo 7 2.05 Simart Set ... . 3.50
TP 1 3. 3.00 | Wireless Apo ........ 3.00
Illustrated World ('Tech- I Woman's Home Com-
, nical World) .... 3.50 3.00 panion ...... . 3.50 3.25
Indge (Weekly) .. 6.50 6.25 | World's Work ..... . 5.50 4.25
Leslle’s Weckly ... . 6.50 625 | Youth's Companlon .... 3.50 3.25 )
Write for Special Prices on ANY Publication not listed here .
We will save you money
SEND ALL ORDERS TO ¢ CIRCULATION DEPARTMENT " 'rﬂ

EXPERIMENTER PUBLISHING CO., Inc.

233 Fulton Street, New York City, N. Y, _
SEND FOR OUR FREE SUBSCRIPTION CATALOG J

You benefit by mentioning the "“Electricol Experimenter” when wriling to advertisers.
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every month by reliable firms an

advertising agency.

accepted.

Y
O tunit
OU will find many remarkable opportunities and real bargains in these columns.
dealers from all over the country.
acc.ssories, the opportunity to make money, or anything else, y 1

Advertisements in this section six cents a word for each insertion.

Name and address must be included at the above rate,

Ten per cent discount for 6 issues, 20 per cent discouat for 12 issues from above rate.

Advertisements for the December issue sbould reach us not later than October 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.

v Ad-lets

It will pay you to rezd and investigate the offerings made
! No matter what you may be seeking, whether supplies, automobile
ou will find listed here the best and most attractive specials of the month.

No advertisement for less than 60c accepted. i
Cash should accompany all classified advertisements unless placed by an accredited

Objectionable or misleading advertisements not

&

oL -

oL U oA WO L D 01100 0 bR Mt 11T

Automobile Accessories

Fords Start Easy in Cold Weatber with our
new 1019 carburetors. 34 miles per galloa. Use
cheapest gasoline or half kerosene. Increased
ower. Styles for any motor. Very slow on
igh. Attach it yourself, Big profits to agents.
Moaney back guarantee. Thirty days' trial. Air-
ng.ctioa Carburetor Co., zyo Madison, Daytoon,

10.

Azwiation

TR

Learn Avia.ion Motor Mechanics or Aecroplane
Building. Prepare for Goverameat call or civil-
ian work Big money aiter lew weeks. Write.
Moler Aviation School, 105 S. Wells St., Chicago.

gt L S L T
Motorcycles

R T R IO

Motorcycles from $25 up—New aad second-
hand. Easy terms, large list to choose from, all
makes, Send 4c stamps for Bulletin “A.” Peer-
less Motorcycle Co., Watertown, Mass.

Motoreyeles, $40 up, Cash or Terms; all makes.
Bulletin G-, E, write to-day. Motorcycle
Exchange, Rochester, N, Y,

For Advertisers

Twenty Word Ad in 100 Pulling Magazincs, $t.
About 7500 readers. Send copy now. Lindhorst
Magic ghnp. St. Louis.

“Quick-Action Advertising—How it is Buildin
Business for the Progressive Advertisers o
America””s A little story of RESULTS, told by
the advertisers themselves—not the publisher.
You will be interested in reading this little
booklet which we have preﬁarcd for prospective
advertisers, a copy of which will be gladly
mailed to you upon request. It tells you how
to talk business with 1,000,000 intelligent, inter-
ested and responsive Americans every month—
men who know what they want and who have
the money to buy it. Write for particulars and
rates torday. Donglas Wakefield, Coutlee, 225
West joth St.,, New York.

Auctions

Auctioncers make Irom $10 to $15 a day. Free
catalog., Missouri Anction School, Kansas City.

Maodels and Model Supplies

Producers of Results: Inventions developed.
Models, Experimental Works, anything special
in metal to order, novelties, spinning castings
in any material. electrical devices. patterns ol
all kinds, plating, genera! manufacturing, de-
signing, special tonls, punches and dies, stamp-

ings, Send drawing or sample. Expert infor-
mation_ free. John's Engineering Company,
Dept. E, Cleveland, Ohio.

LS AR b L i o

Instruction

Learn to Drum—in ten lessons by simplifieaq
method. Great demand for drummers, hi;zg sal-
arics. No_instruments to buy until yon have
learned. Swurprising low price.  Free booklet.
Michigan School of Drumming, Dept. 163, Detroit,
Michigan.

Scenery for Hive

Collapsible Scenery for all Plays. Amelia Grain,
Philadelphia, Pennsylvania.

o0 00t 0 o gt et BT TR gl it Y
Agents Wanted

Inayde Tyres, ianer armor lor automobile tires,
double mileage and prevent punctures and blow-
outs. Quickly applied. Cost little, Demaod tre-
mendous. rofitts unlimited.  Details free.
American Antomobile Accessories Co., Dept. 54,
Cincinnati, O.

$10 Daily refinishing chandeliers, brass beds,
automobiles by pew method, without capita] or
experience. Free particulars and proofs, Write
today. Gunnmetal Eo., Ave D, Decatur, Il

Easy, pleasant work [or mechanics, shop men,
clerks, J)uring sparc hours, will add many dol-
lars to their salaries. Also waat persons who
can give full time. Big wages assured. Novelty
Cutlery Co., 308 Bar St., Canton, Ohio.

Hel-Met Tbe Kaiser Pin-—Latest war novelty.
Biggest hit out, every patriotic ¢itizen wants
one. Samﬁlc 10c. Wedge Mig. Co.,, "KM,"”
hamtoa, N. Y.

Bing-

Free—35000 worth ol valnable books as pre-
miums.  Write for more information and cata-
logue; it's (ree. have many books on Natural
healing, personal magnetism, Clairvoyance, seer.
ship, ypnotism, fesmerism, concentration,
character reading, mind power, etc. Tell me your
wants. A. W. Martens. JX8, Burlingtoa, lowa.

100,000 Large Second Hand and New Books
for sale cheap; costly bindings, 25¢ each; some
cost $25.00 when brand new; Technical, Mechan-
ical, Scientific, Sex, Religious, History, Medi.
cine, Surferﬁ' Chemistry, Encyclopedias, Phi-
losophy, Mathemati¢s, Law, Fiction, International
Correspondence School, Text. Improve your
mind and sell educate yourself. T urge you to
send me 1oc for big cafalogue and make imme-
miate  selections. %IcCarthy. 219 So. Dearbora
St., Chicago, 1II.

_Electricity Made Simrf)le. 233 pages, 108 illustra-
tion, $1 each, prepaid, or send [or circulars.
Satisfaction guaranteed. M. E. Kraybill, Jr.,
Boiling Springs, Pa.

Bookkeepers and Business Men—Something dif-
ferent in Bookkeeping, Perfection Business
ummary. Makes business 100% more interest-
tng and satisfactory. Joho Capchart, Frank-
lort, Ky.

To Get Better Pictures: Read the Amateur
Photographer’s Weekly: illustrated; weekly
fize competitions; print criticisms; many unique
eatures; $1.50 per year; three months’ trial sub-
scription 25¢. _Abel Publishing Company, 4o1
Caxton Bldg., Cleveland, Ohio.

Fire Sale of Slightly Damaged Books, Due to
fire in our stock rooms, a great many of our
books were water stained, but oot otherwise
damaged. Rather than dispose ol them to deal-
ers we prefer to give our readers the benefit.
Lock at this listl Qur cclebrated Wireless
Course, 160 pages, 400 illustration; Experimental
Electricity Course, 180 pages, 350 illustrations;

ow te Make Wireless gending Instruments,
These three books for $i1.00 prepaid. Regular
selling price of these three books is $as0. We
ruarantee you will be satisfied.  Experimenter
lc’phhshing Co., Inc., 233 Fulton St., New York

Ly,

Old E. E. Back Numbers: We have some valu.
able old E. E. back numbers on_hand as [ollows:
w15—Jan., March, April, June, July. Aug., Sept.,
Oct., Nov,, Dec., price each 3s5c. 19i6~Jan., Feb.,
March, May, June, August, Sept.,, Oct., Nov.,
Dec., price each 3sc. :Kq—Jan.. Feb.,, March,

fay, June, fnly. ug., Sept.,, Oct., each
Nov., Dec., each zc. 1918—Jan., Feb., Mar,,
June, July, each 20c; Aug., Sept.,
; ¢ach 15c. We can fill orders at once upon
receipt of your remittance, and if you have oot
these numbers already, now is your chance to
get ther_n.klas tl;:ey probably v;:i]lbbch snapéu-d np
very quickly. xperimenter Publishin 0., 2
Funlton St., New @nrk City. £ 23

L |
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Business Opportunities

Make Die-Castings.
and Propesition, 1zc.

Sketch, Sample, Booklet,
R. Byrd, Box 2z, Erie, Pa.

. Build up an locome in Oil—Others are doiag
it—Why pnot you? Today is the opportumty.
Join our casy mnnthly payment plan NOW-—It
may mean hundreds in %o_ﬁt's. rite_for in-
formation.  National Oil Drilling Co., Dept. K,
Houston, Texas.

FREE—Special Offer—$6.00 worth of Expert
MOBQ{ Making Formulas and $i5.50 in cash given
free i LY°“,5"‘d $1 for one year's subscription to

lagic Advertiser,” “the magazine that
ays you to read it. Formulas jnclude Magic
uel Saver, Eg% sugstitute, Magic Congh Syrup,
Indian Salve, Transfer of photos on to watch
dials and cases and many others. Send Si to-
day. This offer is_limited. Address Lindhorst
Magic Shop, Dept EX, St. Louis, Mo.

1 Made $20,000 here past four years making
burial vaults. Will start yon in same permanent
business without capital. = Absolutely no selling.

tamp_ brings details. Charles Musphy, Dept. 3,
Bloomington, Ind.

Dellars Yearly in Your Backyard. No ginscng,
mushroom dope. New ideas. Investigate. Par.
ticulars free. Metz. 313 East 89, New York.

. “Quick-Action Advertising—How it is Build.
ing Business for the Progressive Advertisers of
America®™; A little story of RESULTS, told by
the advertisers themsefves—not the publisher.
You will be interested in reading this little
booklet, which we have prepared for prospective
advertisers, a eopy of wEich will be gladly
mailed to you upon request. It tclls you how
to talk business with 1,000.000 intelligent, inter-
ested and responsive Americans every moath—
men who koow what they want and who have
the money to buy it. Write lor particulars and
rates to ag. Douglas Wakefield Coutlee, 225
West joth Street, New York.

Mr. Business-Man—Your advertisement here
will be read by over 100,000 live prospects, The
"Opportunity Ad-lets’” of the Electrical Ex-
erimenter bring quick and positive eesults.

or proof of what they have done for others ad.
dress Classified Department, 233 Fulton Street,
New York.

e e TR T YT
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Watches

Expert Wateh Repairing, Reduced Prices. Ref-
erences, Leo Hirslf?Elkhart. Iz'|d. i

31T YT IR SO RO R ATRR TR TPTTE 30100 0T UL P TS
Micecllancous

Scientific Problems Solved—pertaining to clec-
tricity, physics, chemistry, eleciro-therapeutics,
radio, etc, for $1 and np; promptly and cor-
rectly. Ephraim Duskis, 1760 Bergen St., Brook-
Iyn, N. Y.

Cateh Fish, Descriptive folder containing valn-
able inlormation mailed for stamp. George
Julian, Albany Building. Boston.

Silvering Mirrors, Simple Commercial Formula,
3s. Elmore l.owe, 157 Hines Terrace, Macon, Ga.
Tobacco or SnuH Habit Cured or no pay.

$1.00 if cured. Remedy sent on trial. S b
Co.. SA, Baltimore, Md. = ~o (T2l Superba

Luminous Paint makes watches, clocks.
thing visible at night. 25c hottle.
Paint Co., 2426X Polk St., Chicago.

.any-
Luminous

For Sale—Reducing valves, tools of all kinds,
stamps and other articles. \Write me your needs,
Address Store, 1057 Fulton St., Brooklyn, N. Y.

Pyorrhea—_H. E. Relty, D. D, S, M. D., pyor.
rhea specialist for 15 years. has developed a
successiul home treatment for pyorrhea. Puri-
Iying, healing, preventative. Fun month’s treat-
ment and hooklet, &:. Circular free. Dr. H. E.
Kelty, Glenwood & Woodland Aves., Leonia, N.J

Yo bencfit by mentioning the ""Electrical Experimenter” when wviting to ad-crtiscrs.
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H.gb Class fox, coon and woli dogs for sale.
Arthur Sampey, Springfield, Missouri.
Sum (23]

Patent Attornexs

L RIEIHIR TS

Men, Wemen, 18 or over, wanted immediately
for U. S. Governmecot War positions. Thou-
sands clerical positions open, $100 month. Easy
work. Write immediately for list positions.

Franklin Institute, Dept. W26, Rochesier, N. Y.

bought aod soid;
Equipment Com-

Monon Picture Machines
bargaiv hsts free.  National
pany, Duluth, Minnesota.

Fatehts 400 | fAUeMarks—cuu sheich Ur mouel
for actual search and report. Write ior booklet
of instructions on patemt practice and procedure
Prompt personal service. Ueorge P. Kiiamel, Pat:
sot Lawyer, v9-K Oriental Bldg., Washingion, D.C.

Mallicos spent annually (or ideas! Hundreds
oow wanted! Patent yours and profitl Write
today for free books—tell how to protect your:
self, llow to invent, ideas wanted, how we help
on sell. 212 Patent Depr., Amcrican Tndustries,

oc., Washington, D.

Patent Your Own Inventions. ¢
fees; we prepare applications; fvurnish full in-
structions and give sauistaction.  Pree informa-
tion. Carl Larsen Co.. Park Row Bnilding, New
York City.

M. F. Mdler, Ouray Building, Washington,

C., Patent Attorney, Mechanical and Elec-
trical Expert. Best quality of work and results.
Moderate charges.  Advice free.

Pateats on Easy Payments, Send model or
sketeh for Free Search and Certified Registra.
tion i your Invention for Younr Protection. Free
Book tells what to invent and How 10 Obtain a
Patent oo Easy l'ayments. C. C. llines & Co,
503 Loan & Trast ildg., Washington, . C.

Your ldea Wanted. Patent Your Invention.
I'll help you market it. Scod for 4 frec books,

Save attorney’s

list of patent buyers, hurdreds of idcas wanted,
etc. dvice free.  Parents advertised free.
Richard B. Owen, DPatent Lawyer, 130 QOwen

Bidg., Washingion, D. C., or 2378T Woolworth
Bildg., New York.

Patents—Witbout advance altorney’s fees. Not
due until patenl allowed. Send skerch lor free
report. Books free. Frank Fuiler, Wasmngton,

Jovent.ons Wanted! Manufacturers co_nsumly
writing us for patents, List of inventions ac-
toally requested and book “How to Obtain a
Patent” sent free.  Send rough sketch for free
report regarding patentability. Special assist-
ance given our clients in selling patents. Write
for details of interest 1o every inventor. Chand-
lee & Chandlee, Patent Altorneys, Est. 21 years.

Men Wanted to join American loy Manufac-
turers, tu make Toy Soldiers, Army, Navy and
other toys. Homeworkers on_small scale. Man-
viacturers on large scale. Greatest chance tor

industrious people for independent business.
Enorinous demand in American  Made Toys.
importation. We buy these

War stopped all
goods aer year, whole outpnt or surplus over
sales, paying fixed prices. Anyone can turn ont
perfect work without experience or additional
tools. Hundreds and more made per hour. Cast-
ing form ovthts, $1.00 up. Booklet and informa-
tion free. Toy Soldier Manafactoring Co., 32
Union Square, N. Y.

Printing

100 Bond Neteheads, 4 lines and 100 envulogfos,
prepaid, $1.00 Southwestern, 1413-iH Berendo, 5
Angeles.

We Print Anything. Cuts made from pheto-
graphs. Commercial Press, Batavia, 0.
HILL Lt L2000 ML 00 08 DARES LT LD SR T

Tricks, Pussles and Ganes
1000 stage tricks with 300 illustrations. Cata-

logue 10¢, snmiall catalogue FREE. Hornmano
Magic Co., Sta. 6, 470 Eighth Avenue, New York.

To Ascertain the Vocation for which yon are
best adapted send for Zancig's Revised Horo-
scope. Send date of your_birth and 25c. Prof.

Zancig, 109 West 87th St., New York.
Monthly income paid those writing lists of
pames for us at home, spare time; no snpplies to

Tricks, Puzzles, Jokes, Toys, Games, Novel.
ties, Doll and Cane Racks, Plays. Wigs, Stage
Supplies, Escapes and Illusions. Large 1917 cat-
alog free. Oakes Magical Co.. Dept. 549, Osh-
kosh, Wis.

ltch.ng Powder, Sneezing Power. Stink Bombs,

in ] ; ; i
Feanircd] ‘postal bring? Siguicalors. | Nattonal | Shocting Ciesrs. Cleajeise Maiches, s Py
Exchange, Box 1001, New York. magic and ventriloguism (ree. Sylvian’s Magic
- i Shop. 192 Clifford, Providence, R
e 4
Newwrs Correspondents Phonograpirs
Earn $25 Weekly, spare time, writing for Build Your Own Phonographs and manufactare

newspapers, magazines. [Experience unnecessary;
details free. Press Syndicate, 566 St. Louis, Mo.

b i IB IR RTATOITTA
Song Poewms Wanted

Write the Words for a Song. We write muosic

and guarantec pnblisher’s acceptance. Submit
poems nn war, love, or auy subject. Chester
Music Co., 518 S. Dearborn St., Suite 265, Chi-
caga

LR T Tt T b TTEO T 8 i T GHRE  THEE RIN OR T T T )

Electrical Supplies & Appliances

Electrical Tattooing Machines and supplies,

. Cataloyne Prof. Temke, Exp., 5t Cen-
sst 7th St., Washington, D. C Fhs v 5 ' ’
s . sy tral, le;mnah, Olio. S
. Make Dry Batteries. Simple, practical instruc-
; Photo Developing Eions withblﬁc R rint, 25 cents. Dirigo Sales
ompany, Bath, Maine.
Kodakers: How wounld you like to get a pany :

9 x 3¢ enlargement of your hest ncgatives free?
Drop us a card right now asking about it,
Films developed at soc per roll, prints 3c, 4c_and
s5¢ cach. Satisfaction guaranteed. Ford's Foto
tudio, Ellenshburg, Washington.

Mail us 15¢c with aoy size Fum for development
and 6 velver prints. Or send 6 negatives any
size and 15c for 6 prints. 8 x 10” mounted enlarge-
ments 3sc.  Prompt, perfect service. Roangke
Photo Finishing Co., 255 Bell Ave.. Ronancke. Va,
TR s e T T o e O S I T e ey

Stammering

St.stu-t-t-tersng and  Stammenng cured at
home. Instroctive booklet free. Walter McDon-
ln)':ll.c 105 Potomac Bank Building, Washingtoo,

Recharge 25 drz cells for_five cents. Directions
Gilbert, 28 Chestaot, Binghamton, N

ns., Send 51.80 for 16 blue prints of
Motor Windings. 10 A. C. Single, two and three-
phase, and 6 Coorsetof 0A.C.,60D. C, and
6 Ratary Converter Drawings for $2.25. Connect.
iog and Winding made casy. Svperior Electric
Company, Luock Box 1372, Pittsburgh, Pa.

Selenivm 0¢;% pure for making two highest
sensilive ccils with direction for same. One
Dollar. Madaler. Experimental Laboratory,
Good Ground, L. L

A Binder for The Electrical Experimenter will
rescrve your copies for all time. Price, soc.
ostage on 3 Ibs is extra, Send for one today.
Experimenter Publishing Co., 233 Fulton Street,
New York City.

them for profit. Drawing instructions, Parts,
Pricz List. Blue Prints, etc., complcte, sent free
upon request. Write today. Associated Phono-
egraph Co., Dept. E.1, Cincinnati, Ohio.

Build Your Phonograph. “Perfection” high
?{ualny spring and electric Motors, Tone Arms,
eproducers. Wonderful results. Big saving.
New catalog and building instructious mailed
for ten cents, Indiana Phonograph Smpply Co.,
Indianapolis, Indiana.
SURRERTOER GOS0 9 OO ML G SRARE A0 R OO OO AL O R
Stomps and Coins
Stamips—61 all_ different free. [Postage, 3c.

Mention paper. Quaker Stamp Co. Toledo, Ohlo.

500 Finely Mixed United States or Foreign
Stamps, tze. Philatelic Star, Madison, N. Y.

California_Gold, Quarter Size, z7c; Half-dollar

size, s3e; Dollar size, $1.10; Large cent, 1820,
and catalogue, roc. Norman Shultz, Kings City.
Mo.

Sample coin

15 Coins, 30 cents per package.
C. Johnson,

trays, 25 cents each, Order now.
ton Maiden Lane, N,

202 Different Stamps, 21c; 1oo different U. S,
23¢; Luther Clul, Box toge. Deiroir, Alich.

200 all different really fine Postage Stamps,
23¢c. Dayton, East Foxboro, Mass.

Py W P g B 0 i e
Posicards

Everything in Postcards, Live-wire list free.
Worth while samples 25¢. Mention subjects pre-
ferced.  Matwal Supply Co., Bradford, Pa.

Twenty Beautiful Postcards, 10c. Castle Co.,
N. Locust, Hagerstown, Md

1 Scientific Exchange Columns

In your attic, or workshop, or some far corner of your closet, yon
to someone clse.

Y()L' undophtedly bave somethin
probably have
“swap’ or sell have

the U. S FPosta

emember.

The rates arz:
than 50c¢ zccepred.

cepred in Opportunity Ad-let eclumns vnly. Advertisemems for Dec.

Wanited-—Bicycle motor altachment or motor:
wheel. Harold Lamhert, llaverstraw, N. Y.
Swap $5 thoving Picture Machine for chemicals.
Mortnn Wienert, 404 Bay St., Taunton, Mass.
F.tty Dollar Course in Salesmanship—Will ex-
change for wireless or huah frequency apparatus.
St.,

W Minor. Sargeant Hartfard, Conn.

Sell—Direct Current o volt rheosiar.  Price
€320, Granville Whinlesey, Wilion, Conn.
“For Sale—1'%~ spark coil. ¢nndenser, _s'n;ark
ap and Knapp Motar. Practically new. Write.
larry Switzer. Dexter. lowa.
Wanted—Complete set of Electrician's tools.
Will buy or swap for set Ilawkins’ Electrical

nides lr\\.-ms HHayman, 188 South Second St.,

Sell—Cornetr, Chemicals, Storage Dattery, Elec:
\rical apparatus Fred Stephan, 516 Carpenter.
“Wanted—Library of World's Greatest Scieniists
t> volumes). Edward Olson, R. No. ¢, M1. Vernoo,
Wash

you'd like 10 Loy, sell or exchange.
dozens of long-forgotten articles, vseless to vou now,
to make the desired trade is thru and ad
Of 3,495 “'ads” puhlished in these columns during
was aljosted to the fu)l satisfaction of the complainant.
Remiitepce must accompany all orders.
b we ‘onsider misleading or objectionable.
issue shonld reach us not later than Oct. 22.

found that the surest and quickest wa
laws protect
the past five years, only fifteen complaints were reported to us, and each onc
Five cents per word (name and address to be counted.)
We reserve the right to refuse any advertisement whic

bLut very usefnl

you. No one can “do” or cheat you.

OVER 100,000 CIRCULATION

- S o ——

Wanted—A Henderson or othcr make motor:
cycle or engine. What have yown? . WL
Womack, 2020 Stuart Ave., Richmond, Va.

For Sale Cheap—Lot of small sioff, electrical
and otherwise. Write for list quickly. K. M.
Smith, Hiuglam Center, Mass.

Wanted to huy Perforating Telegraph Recorder,
lately sold by FElectro Dnporting Co. Box 93.
Creichton, Pa.

Wireless, sends 6 miles, receives 700 miles.
Price semding, $&4.  Recciving, $7.75. DBoih, $io
Never used P. P. Send for list of other electrical
things. E4w. Spadoni, Box 170, Summir, 1

For Sale—Telegraph Instruments; spark coils;
comlenser. telescope; microscope. Dickson, 1033
Parksan Place, Cincinnati. Ohio.

Swap -~ Campleic  $20 [Receiving Set, §i12
coaster-brake wheel, two E. 1. 6-60 dynamos, as-
sortment of electrical gonrds for 3 two cylinder
motoreycle.  All lTetters answered. A, Weidlich,
Jr,, to61 Blake Ave., Brooklyn, N. Y.

Live readers with something to
in these columns.

No advertisement {or Jess
Dealers' advertisiog ac-

Exchange—Courses "Mcchanmical Engincering,”
“Elecirical Engincering;” Comlined f.athe; Saw-
Grinder; 1li-grade Relay Sounder Key; Bosch,
Splitdor! racing magnelos; typewriter; automo-
bile gecnerator; mechanical drafting equipment;
fine Clarinet. Want: Screw.culting Lathe;
Chemical Laloratory; Wireless; 1, C. S. Chem-
ical Eugineering; Automnhile Powerplant; Mo.
torcycle; Saxnphone. What? H. 5. C., Box t44.
Anderson, Indiana.

Wanted—A good 1 or 144 K. W. sending trans-
former, any make. All letvers answered. Donald
Pract, 2326 Farragut Ave., Chicagn, 1l

Sell-—Each never used: Y 1I. P, no D. C
folding machine motor. $15. Muordock 0ot M. F.
Variable Condenser, $3. Grebe Detector Siuand.
$3. Gillert Miller, Delphos, Ohfo.

For Sale—510 Erectar, $5 or swap.
son, Kirksville. Mo.

Andrew Elli-

You benefit by mentioning the 'Electrical Experimenter” when writing to adyertiscrs.
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Partial List of
Subjects Covered

Elements of Electricity — Electrical ; - I : S e /4
Measurements—Underwriter's  Electri- ==

cal Requirements — Theory, Calcula- CYCLOPENIA, *CYCLOPEDIA CYCLOPEDIA CYCLOPEDIA. CYCLOPEDIA CYCLOPEDY CYCLDPE)[A.‘
tion, Design and Construction of Dircct '3 Y8 v 4 7iE YR d ‘
Current Generators and Motors—Types APPL@E APPUED S 4 £+ D VAPPLIED -APPUFD'.;i -
of Generators and Motors—Manage- ELBCTRICITYE! ELECTRICITY © oy ' [
ment of Electrical Machinery—-Electric ol ik i

Lighting — Alternating Current Ma- : Y A

chinery—Electric Lighting—Alternat- ELEMEKTLS -DYNAMOY |

ing Current Machinery—Power Trans- 2, s

mission—Electric Railways—Seli-I’ro- e
pelled Railway Cars—Trackless Trol-
leys — Power Stations — Switchboards
and Switching—Storage Batteries—Ap-
plied Electro-Batteries—Applied Elec-
tro-chemistry — Electric Elevators —
Electric Welding and Heating—Wire-
less Telegraphy and Telephony—Land
and Submarine Telegraphy.

Complete Electrical Education
Yours for Only 7¢ a Day!

Here at last in book form is the new way to learn electricity. All that has been learned about
electricity is clearly explained in the Cyclopedia of Applied Electricity—7 massive volumes, com-
pletely indexed. Written by 27 of the country's foremost authorities, in such easy-to-understand
language that learning electricity through this library is more fascinating than reading a novel. And
you can have this remarkable electrical education in book form for onlv 7c a day, and at a bargain
price.

7 Massive Volumes Shipped Free | e e

A Llectrical Enginecss,
Tl]ese 7 splendid volumes will be sent to you promptly on receipt of coupon. . Examine the ?’rgf.'ﬁfimmm.opg‘:fﬂrﬁl
books mn your own home., Read page after page. Note that they are not thin handbooks, board  Operators  and
but thick, encyclopedia-size volumes, handsomely bound in half-morocco leather. gold stamped. E - L
Each one measures 7 by 10 inches, and 1s 2 inches thick. Over 3.000 illustrations are contained R~ come TSR S
in the 3500 pages. The entire set will be shipped to you, without a penny’s deposit, for free Cheir services exceeds the
examination. T Sout epare

time—for a job paying
$1,500 to $5,000 yearly?

Not One Penny in Advance | """

Just mail the conpon. When the books arrive read all about Elements of Llectricity,
Electrical Measurements, Underwriters Requirements, Theory, Calculation, Design and Con-
struction of Generators and Motors, Dynamo-Electric Machinery, Lighting Machinery.
Rexzd about every electrical process fromn wiring bells to wircless telegraphy. Send no
money now. If after examination you decide to keep the books pay on easy terms
of only 7c a day.

This Bargain Offer Must End

Recular price of these pay-raising books is $35.00. I after examination you decide t
keep the Cyclopedia of Applied Electricity pay only $2.00 a month until the special adver-
tising price of $19.80 has been paid. With the books, a year’s Consulting Mewnbership
in the American Technical Society is included free. Regular price of this member-

American Technical Sociely
Dept. E 3388
Chicago, U. S. A.

Please .end  Cyclopedia  of
A\pplied Electricity for seven
days’ examination, I to pay ship-
ping charges. | will send $2.00 within
seven days and $200 a month until
have paid $19.80 or notify you and hold
the hooks subject to vour order. Title not
to pass until folly paid.

ship is $12.00. It includes the advice of a corps of clectrical experts on anv questions Name
you may want answered for a whole year free. Mlail coupon now. Sec the books
belore you decide to buy. You don’t risk a penny. This cenercus offer cannot \iddress
be continued indefinitely as raisine prices of paper and printing will soon force
us to increase the price. Mlail the coupon this very minute Reference
You bencfit by mentioning the “Electricol Expevimenter” when twriting to aduvertisers
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Get Started Now

in the

Industry of the Future

ELECTRICAL EXPERIMENTER

There is an opening for you at once in
one of America’s foremost Aircraft Plants

There is a place for you in our New
Brunswick (N. J.) or Long Island City
Plant where you can earn good wages at the
start, serve your country, and at the same
time fit yourself for a good position in what
is rapidly becoming the foremost industry
of the world.

Here is your opportunity to make a place
for yourself in a young and growing indus-
try that promises to offer even greater op-
portunities than were opened up in the
pioneer days of the automobile.

Skilled Mechanics and Operators
Needed

At present we are engaged solely in the
manufacture of aeroplane motors for Persh-
ing’s Army.

To meet our ever increasing schedule of
production, we must have the man power
to operate the machines in our various de-
partments. We want your help. We want

skilled mechanics, machine operators, in-
spectors, draftsmen, etc.
wages for the right men.

IWe will pay good

HISPANO-SUIZA
ENGINE

You benefit by mentioning the “Elecivicol Experimenter™

Now is the time for mechanically
skilled men to get into an essential
fighting industry.

Our Offer to Men Not
Technically Trained

You do not have to be a skilled
mechanic to get started with us.

If you have the right spirit and
the determination to learn, we will
take you on and train you at our
expense in our School of Instruction,

Not only will we give you, free of
charge, a full course of practical in-
struction under the supervision of
competent dinstructors, but we will
pay you while you are learning.

When you have completed the
course, which takes about ten days,
we will pay you full wages prevail-
ing in the factory.

Living Conditions Good

Living conditions in New Bruns-
wick and vicinity are being bettered
every day. Every Wright-Martin
man will be able to count on a com-
fortable and congenial place to live.
Moreover, the Government is now
building 200 houses especially
for war workers at Wright-Mar-
tin and other factories.

The company provides for
social and recreational activities
for everyone. With baseball,
football and track athletics, pic-
nics, concerts and dances, there

dircraft

rngbﬂf

November,

Earn While You Learn

To men mrhout any previous fechnical
training we give o thorough and inten-
:}1;: coursc in :ur School of Im‘!‘m(’lw'\

¢ pay you during your period of in-
Mruction o rofe ’ug%ﬂ than that of
many actual shap rates until you are
fully trained to hold down a regular
job at full factory pay. Periad of in-
struction lakes from four to tem days.

need be no dull times for you or
your family in New Brunswick,

One Hour from New York City

New Brunswick is just one hour out
of New York on the Pennsylvania. It
is within short commuting distance of
Newark, Elizabeth, Trenton and Phil-
adelphm

Your Duty Is Here

In fairness to yourseff you can't
afford to pass up this opportunity to
advance yourself and serve your coun-
try, too.

Write, phone or apply in person to
Employment and Welfare Department,
Wright-Martin Aircraft Corporation,
New Brunswick, N, J., Div. Cl

Long Island City Plant
Our new Plant at Long Island City
has openings for the following:
TOOLMAKERS— EXPERT MACHIN-
Toolroom Machioists 1STS—

and Grinder Hands. Engine Lathe Hands,
Tool Temperers. Gisholt Operator,

Tool Trouble Meo. J. & L. Operaror,
JOB SETTERS for the Lo Swing %wwrs-

Crankshaft Grinders,

Acfolelnwmg Crankshaft Lappers
me,

J. & L. DEMONSTRATORS
Gisholt, (EXPERT) who
Milling Machines thoroughly ‘}:"d“'
Gridley Single Spindle, stand the mECIIRS
Warner & Swasey, Dw'c‘"k_‘h‘ ollowiog

Crankshafts,

Pratt & Whitaey,

Interpal and External
Grinder Handa,

Apply at once, Borden & Starr Aws.,
i.ong lsland City.

Crankshaft Lappers.
Acme and Gridley Au-
romatics,

-
\ariin

Ep@f@ﬁ@@

New Brunswick, N. J,, U. S. A,

wwWw americanradiohistorvy com
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Flexible
Covers

Handy
Pockel-
Size
Yolumes

Just wh

VERY electrician,
about these wond

These hooks place eléctrl

and a reference guide D on
—only what you need o kn
The guides are a complete

at you nee

every detal)l of the day’s electrical work,
Hawkins inides can’t answer,

] Huvrns, - o s
Teomod|” fumed e
Cuioe ! |GUIDE| [ CoiD
¥3 NS

oy el
[

every engineer, every mechanic should know
erfully 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

elty at your finger ends. They cover every Imaglnahle

subject, principle, theory, problem, trouhle, and way of dolng things electrlcally.
Every subject 13 Indexed so 1bat you can turn right to It,

They are a study course
e, writlen in plain every day language—no wasted words
ow—chock full of up-to-the-minute electrical knowledge.
course in electrical engineering. They will belp vou In
Yon can‘t ask an electrical question that

Pocket-Size Flexible Covers

What Electrical Men Say

Helpsd Him Make Good

“It 1s only right for me io recom-
mend highly the Hewlkias Guides, for
they bave bsen of the grestest assiet-
ance to me in placing me in Wy pres-
ent Position as Superimtendent of Con-
struction Department of one of Oblo’s
largest Electrical Combanies. 1 would
1tha 10 ses every mian hars & act of
Hawkine Quides.”

Geo. Hnecht, Columbus, Ohlo,

In the Naval Electrical Dept.

““The Hawkins Guides are great help
to ma in the Navsl Electrical Depart-
ment. which they cover very thorough-
1y . J. Cornell,
0. 8. Recaiving Sbip. Brookln. N. Y.

Superintendent

I am pow muparintandent of the
Dunnvilie Hydro - Electrie Sydtams,
end Hewkine Guides %¢rn a great balp
1o mo in holding down a responsible
position.*’

W. E. Swarts, Dunnrille, Ontarle.

Wireleas Operators

1 have worked wWwirelsss for ten

yoars—hut I with I had thess books

Fetrd agd, a» they have eived me &
aresl deal of trouble.™ H. Marshall
Bteamer M & B No. 2,

Walkerville, Or*.

Tha books are amall epough to sllp Into your cost
pocket—handsomely bound in flezible bisck carars.

You can carry esch solumios with you unttl ¥ou have
mastered its contents. 3,500 pages of actual information
and 4.700 jllustrations. :"«.Onca you eee these books and
put them into actusl uée; "ou wtil never sgaln want to be
without them. Try {t at our expense.

SEND NO MONEY

1t will cost you nothIng to receive these books—to look
them oyer—ask them ail the questions You can think of
—usa them In your work—study them—bick up some in-
formation that will increase yYour earning ability. Wa
will ship you the entice aot of 30 solumes entirely FREE.

This ia a sign of our confidencs in the guides. Purs
gald does not oObject to being tested. Keep them for
seren v 33 and if you do not declde that you can’t get
along without them, raturn thsm us gnd owe ue
nothing.

When you decide to keep them you onl¥ have to Day
£1.00 down and remit the bhalance of 3$9.00 on the aasy
Payment of $1.00 8 menth tH} Peid far.

Use this eoupon to get the books,
many ilmes over.

THEO. AUDEL & CO.
72 Fifth Ave. New York, N. Y.

It witl pay you

You beneht by mentioming the “Electrical Experimenter”™ when writing to adiertisiig

to know to succeed

EHH,, Volumes

frmel HITE ) 3500
Gk | | oe*" Pages
V0 Pictures

P
s1 V:;m
$1 Pe
Month

in ELECTRICITY

READ THIS PARTIAL LIST OF CONTENTS
N 1 Contalne 343 Dages, 339 fllustrations  FElectrical

O. signa and symbols—static and current slectricity
—primary cslls—conductora snd insulators—resistance and
conductivity—wnagnstism-—induction coils #mo principles
—claeses of dynamos—armstures—windings—commutstion—

brushes, etc.
NO 2 Contains 342 pages, 394 Jlustretions. Motor
o principles—armaturs reaction —motor atarting—
calculationa—hrake horsepowsr—gelection and_linstallatiop of
dsmsmo and motors—galvanometers—standard cells—eurrent
maeasufement — realstance measurement — voltmetara — watt-
meters—weatt hour IMeters—operation of dytamos—operation
of motors, ete.

No. 3 Contains 300 pages. 423 iltustrations. Distribution
systoma—wires and wire calcpiatione—Ineids, Oute
olde and undergrousd wiring—slgn fashers—lghtning’ proe
lectiop—rectifiors—storsge baltery &ysteme, efc.
NO. 4 Contains 270 poges, 379 Mlusirstione. Alternating
the Do "gur;mtt prgclplaw—nhemutlnlg cm;rmt giunml
—tbe w actor-—alternator princlplos—alternator con-
atructlov—windings, ete. ?
NO 5 Containes 320 pages. 614 11lustratlons. A, C. Motors
® —synchronous andinduction motor principles—A. C.
commutator motora—Iinduction moters. transformera: loases.
construction, coppectiona. [cats—converters—rectifiors, otc.
No © Contelne 298 pages. 472 fllustrations. Allernsting
- current gystems—awitching devices—circult break-
rre—ralave—lightning protector apparatus—regulating deavices
—synchronous condensers—indicating dsvices—meters—power
faetor indl¢ators—wave form measurement—switch boarda, ets,
I‘lo 7 Containe 318 peges. 379 {llustrations. Altamsting
o current, wirlng Power atetions—turblnes; manege-
ment, selectlon. locatlon, ersction, testing, runping. ¢zre apd
repplr—telephones, etc.
I‘Jo 8 Contaius 332 pages, 436 Illustrations. Telezraph
- — aimultaneous telegtaphy an d telephony —
wirgless—electrio bella—electric lighting—photomatry. o,
o Containa 322 pagea, 627 illustratians. e
* trie rallwsys—electric locomotives—ear licht-
Ing—irolley car operation—miscellaneous anniestions—
motlon pletures—Eas engine iknition—auntomohile self-
<'arterd and liehting avstems, eiectric vehitles, etc.
No 10 Containa 513 pages, 599 1liGstrations.
- Elevators—cfanes-—pumps—air com-
preasors—electric healing — electric weldlng—

e
e

4
4
4

soldering ond brezing—industria! electro- THEO,
Iysis—eisctro |>1allna’-—elecm)-":u-rapa::‘(-lcr AUDEL & CO.

72 Fiftnh Avenue
New York, N. Y.

' Tlesse submit me for
examination Hawklns
Flectrical Guides (prlee

$1 each). Ship at onta. Pra-
paid. the 10 pumbers. ant-

—X-rays, ete.
Also a complete 126-page ready
reference index of the complete
lihrary. This index has been
planned lo render easily ac-
cessible all the vast lufor- '
matlon contained In the

10 electrical pguldes. ' isfactors 1 agres to ssnd you §i
There are over 13.- «ithin seven da¥e and to further
500 c¢ross refer- masi]l you $1 each mooth untll patd
ences. TYou flnd

what you want ' Signturel B o e R M heniat Vo

tn know in-
stantly. , oevon

' Businecss Adcrass ieseans 5450 0BT Coan

Resldence caaa

s esiaaaaniasatisaasssanand

P

tiassiansiarasaasess BB Nov

Rafereecs  ........ s aaans
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INTERNATIONAL CORRESPONDENCE SCHOOLS

Ezxplain, without oblirating me, how ! can qualify for the position. or in the
subject, before win h 1 mar

supper are yours,and vour whole future depends on how yg
can fritter them away on profitless pleasure, or you cayu-Thake th
vou position, money, power, rea/ success in life. Thousyuds-o
positions are waiting in every field of work for men #
job waiting for you—in your present work orany liney
can do it without losing a minute from work or a wj
meal, and with plenty of time left for recreation./' Y
each m'rht, right at home, through the Interngfiong

MOST of vour time is mortgaged to work, nieals and sleep.

Hundreds of thousands have proved i&. 'I'he d
Engineers, chimbed to success through I.C.S. help. . _ pBulding, and hundreds of
Architects and Contractors, won their way tothe top hrou 13 ' e-tipr€ stpfly . MM any of this country’s fore-
most Advertising and Sales Managers prepared fof ¢l - pours under 1.C.S. instruction.

For 26 years men in oﬂices stores, shogs, f;t\, ories, mmes every line of technical and
commercial work—have been winning pro paa “ind increased salaries through the 1.CS. Over 100,000
men are getting ready right now n the 1.C.S
way for the bigger jobs ahead.

Your Chance Is Here!

Box 6162, SCRANTON, PA.

|
|
|
|
| No matrer where you live, the 1.C.S. will come to
= you. No matter what your handicaps, or how small your
]
|

o ADYVERTISING FLY{TRICAL KENGINFFR IMECIHAMEAL XAGINKER
Bsru:-;u;\suw Elmnd-\n “IMlechsnical Draflaman means, we have a plan to meet your circumsiances. No
wific Misnsgemens ] 3! Mach Desng FTEeN o i 3 a
CIHCRINESn 1ompirie, { Eirerric Lighung TiMachine Shop Practice matier how limited your previous education, the simply
Ego:‘ra:;c;llbl'i.-; ‘ﬁammd:mu%nlnc dg::till::m-k;vur Designer written, wonderfully illustrated [.C.S. textbooks make it
¢ wblic ACCO tend esvy € c recy nm or
Higher Accounring unte ;i,m:c..]n,;,..,m;)n "l’" U:-,,,,;,;,.k:, . easy to learn. No matter what carelfr you may choose, sor(?e
silwesyY Accountent ectric Macl e Deslgnes oundry Wor
C kb bEFLR DTclezrnph Enl?nr!l O Blacksmith one Of the 280 L C S Courscs wi surely suit YOUriRERS
CStencgrapher & Typlsi Telephone Work {JSheet- Metal Wharker
D&c;o: l,nn_#‘-h nulll'l kT . U;I‘)..nl l:.\ul.:):)‘.ll l '
‘indew Trimmer Archltecturs raftamen tatl ry Fir
Show-Cesd Writer e and Bl SR Taeds o Make Your Start Now!
Eﬂfﬂ,‘)ﬁﬂ'ﬂn gulldinz Foremeo :‘:,:;'\"n-t Dlg.luﬂ.\'li ' )
LU Carpenter & geration ngineer g g » N
Reller ey Moll Clerk P s RirEscarion Eug) When evervthing h_as been made easy for you when
Mail Carvier :'{Lu:lml ‘db\T“!l'l'm FR .Ds..r{r{:mg snd Mapping one hour a day spent with the I.C.S. in the quiet of your
- esting an entllerion onstrucling . T H H H
o L Lo OO PG T own home will bring you a bigger income, more comforts,
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