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In the Gre

PRACTICAL . N E FINISH IN

INSTRUCTION  [rade and Engincering Schools 3 MONTHS

Thousands of skilled Electricians are neeaed. The demand is becoming more urgent every
day. The Government is employing every one they can get which 1s causing a great scarcity
throughout the country and big salaries are being paid everywhere. Right now is your big
opportunity. Make up your mind now to prepare for one of these big jobs and then get here
as quick as vou 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, electric 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
se 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 are thorough, short and practical. All instruction given on
the actnal equipment. Each man is trained individually and stays until thor-
oughly trained. Start any time—day and evening classcs.

Our graduates are in great demand. We are continuaily receiving letters, telegrams,
and telephone calls from contractors, manufacturing firms, cte., secking our graduates to fill
responsible positions. We have now more positions than we can fill and the demand is
steadily growing. Every comfort is given our students while here. They live in comfortable
homes in the most beautiful section of Chicage—on the lake.

DRAFTED MEN READ THIS LEARN DRAFTING

It will ouly be a short time until you are | Skilled Dralisrmen are siwys in leand,  Burcoutsss
b o 8 i are rgh— — ical,

called into serviee. Th.‘s is a war of Skl-“' to hold a position of responsibility. \We have more

brains, and machinery. Uncle Sam must win positions than we can fill. \VWe also have thorough

this war and must have tens of ‘h°“_53"d5 of practical conrses in Plumbing and Heating, Motion

men skilled in modern trades and professions such Picture Operating and Bricklaying,

as Electricity, Drafting, Plumbing, and Sanitation.

Such men will be quickly rccognized and given an EARN YOUR WAY

opportunity to rise. It is not too late for you if you Many students carn their living 4qUEN BN BN BN Em

expenses by doing 4 little work €0 € TRAOE D

act at once, in 1heir spare ume. Our ‘ ENGI;SERING CA?)O
In most -cases those of our students in the draft, who :““'0!'":-;,:; ‘:;';‘.i,n:'_ . L |s||-H' LSS
have been called before completing their course. have been without charge. epl. . 39- . Minois St,

. N . o EPA - Chicago, III.
given an cxtension d8f time by their Loard suflicient to finish 99,

their course. awing 1o the great need of trained men in thesc
lifies iu the Government Service.

MAILCO

benctie by wentiomng the “Electrical Experimenter™ when zeriting to adzertisers.

Please send al once your big Free
0 Bouk—TI am Interested in
[ ) Etectricity [ ] Orafting [ ] Plumbing
[ ] Motion Picture Operating [ ] Bricklaying
{Cheek trade tnterested in)
Name. . . ...

AGUERSS L Jivvowla ve T« e [ e T

www americanradiohistorv com


www.americanradiohistory.com

i918

December,

ELECTRICAL EXPERIMENTER

521

AS EXPERTS KNOW

quest easy for you.
A New Standard in Electrical Literature

trical llterature.

The great field of electrical engineering, with Its |imltless possibllities
of earning powar, 1s brought to you In a form that makes success easy.
The Library is a creation—an achievement that 13 without parallel in
technlcal Uterature, becausa It silcks to actual practice throughout
its 3000 pages. B

2
per
month
slarts
yon
fo
bigger
pay

L o~
A HRA

e

ELECTRICITY €

Learn electricity as you would in actual PRACTICE—in accordance with
the methods employed by the highest paild electrical experts in America.
The New McGraw-HIll Library of Practlcal Electricity contains the actual
working facts which you need in order to succeed !n the electrical field.
Terrell Croft, formerly wlth the Westlnghouse Company, makes the con-

The New Library of Practical Electricity by Terrell Croft marks a new era In elec-

‘“See them
First — Pay
2 afterwards”

-
=

IT

A letter that means
something to YOU—

McGraw-Hill Book Company, inc.

239 Wast 39th Stroat,
New York, N. Y

.

Genllemen: In an attempt to
exprass myealf about CROFTS
NEW LIBRARY OF PRACTICAL
ELECTRICITY, | hava naver saan,
and do not belleve there was aver
printed In the Enaglish lanpuage,
a mora comprehansive set of books.
1t Is a library that ls just as valu-
able to the novice as to the ax-
pert. becausa It |s all practice.

Respectfully,

GUY H, PEIFER,
Chlef, Ooplan Slik Corparatlon.
Hazealton, Pa.

- e

(CROFT'S NEW LIBRARY OF PRACTICAL ELECTRICITY---8 VOLS,)

Now is the time to master Electricity—Now
is the time to prepare for a high salary

0Old books won't do. Amateurish books won't do. Books
compiled by *“desk authors” or men with no practical
experience will not serve your purpose.

Practical books are easlest mastered. Practical books.
written by practical men, teach you accurately and rap-
fdly. There is nothing Iln the Croft Library which you
cannot understand. Terrell Croft tells you the secrets of
success In electricity ln plain words, fisures and illustra-
tions. Nothing Is left to the imagination. There is no
guesswork. There ls no theory or higher mathematics.

Send now for theae elght velumes. No matter how many books on
electriclty you possess, You are umnfalr to yourself uniless you take
advantage of this fres axamimatlon privilege. No matter whether you

are beginper ot expert, these books will ahow you the clear road to
auccess. Tnspection will prove this.

W Srawr-Hill Book (0%

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

’

% OHNONENORONOROEONONORNOFPEONOIOOEGNONOGEORROON

Not one cent in advance—Just the coupon

Examine this new Library for ten full days without ex-
pensa. Find out for yoursslf why it Is now taking the
lead In electrical book aales In America. Use the

%

books a3 you ses fit for ten days. Look at the hun- ma@raw-HIH

dreds of 1llustratlons that clear up all tha mys- ook Co., las

teries in electrical practice. Stick a couple of ," W. 50th lt.

the volumes In Your pockets, and refer to them NEW YORK

during the day. Figure out In an instant

the problems that have heretofore taken Gentlem

hours, le. .na ma the Li-
lrlcl (lhl:mln.‘ cncl:}'am;:-

Then send us $2 per month for elght .

months, or return the set entlrely m:’;{,‘? 0;, IE“‘;‘: .owrr';‘ 1“::{"1]

at our expense. You rlsk noth- aond $32 {u ten dava and §2 per

moath nntll $16 haa been Deid. " If
not wanted T will writa you for ratarn
skibbing instristlons,

ing by returning the attached
coupon,

ACT
NOW

Your Position. .

You benefit by mentioning the “Electrical Esperimenter’” whem writing 1o advertisers.

1 Entered us tecond-nlass matter March 1, 1815 at the poit uMece at New York, N, Y.,

under tha Act of March 3, 1879 Erparimenter Publlshing Co.,

New York. N. Y.

233 Fulton St
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Remarkable FREF
_ Charts OFFER

Anatomical s0d Physictogical Charts(with Bownd We want ambitious men and women to have these remarkable
8 Monoal Fey) Haodereely Lilbographed Ia  Charts which are a visual demonstration of Chiropractic, the new

Lifelike Colors- science of Drugless Healing. This offer is now made to show the

.. . opportunities now open to Chiropractors. We also explain how we

4 Original Compeodigrapbs. give a practical training by mail in thisdignified, paying profession.

If your desire is to enter an uncrowded field—if you want to achieve

[ 5 Illustrative Spinal Columns. financial independence and social standing, at least investigate.

Your request on the coupon below is all that is necessary.
5 Cnln(r::d Nerve, Pain Area and Concussion
t

arls. .
22 Magnificent Charts—Value $31.50—~A0 rug ess ea lng
Absolulely FREE,
The 72-page book and other literature we send on

request shows the immense possibilities for Chiroprac-
tors of both sexes. The public is awakening to the fact

— =

WIS 3 RS

AT e o

A * Moz, . [that drugging to cure disease is in many instances, a
> »i - fallacy. They are ready to welcome the practitioner
‘ ¢ ¥,y g @ who;-eljevesr_:'alndgﬁals wiltlhoult]naus;-
i\ /b - ous dosing. The Charts show how the
“f\ L '&I'ﬁ:\\f" ______ science of Chiropractic is agplied.
: LN J‘g!"r R They reveal facts about the human
; : ) r—auia body, instructive to thelayman., You

] should obtain them without fail.

$3000to $5000

a Year

Many Doctors of Chiropractic
earn §5,000 a year and more; some
upwards of $10,000. Dr. M.D. Moore
of Ky., reports an income of $9,000 a
yvear. Dr. L. H. Roche, New Jersey,
$5.500; Dr. Hanna of Florida, over
$5,000 yearly. What others are doing
you should be able to do. A diploma
gives you the same opportunity—is
evidence that you are master of a
profession of dignity, prestige and
influence.

/

Our Lessons
Pt Teach You

[ I . i) AL ez ANt how to make Spinal Adjust-

} / y - L ; ; ments for speedy relief of

/ Headache Neuralgia
Indigestion Neuritis
Lumbago Catarrh
Epilepsy Fevers
Pleurisy Jaundice
Constipation Dyspepsia
Rheumatism Paralysis
Asthma Etc., Etc.

Be a Chiropractor 3o

By the American University system of instruction, you can become a Doctor of Chiropractic by === -t —m on o= e
stadying in spare time at home or in class at the University. You do not require special talent or
dvanced education. A common school education and the ambition to succeed are all that is g Free Charts
necessary. You will be trained under the direction of Chiropractic specialists who will teach
you thoroughly the principles and practice of the profession. You will graduate with the AMERICAN UNIVERSITY
degree of Doctor of Chiropractic. 7’ Manierre Bldg., Dept 323 Chicago

® This coupon Win bring full informa- / Genthwmgn: Without cost or ohlizatior]. send
q E - B by mail. Your ne llustrated, 72-page
Mall the ‘ ou on tion abont this new, interesting and //bw",’(canj'you, Free Charts Offer. 0
profitable calling which any intel-
ligent man or woman can readily master by our method—also information on

how you can get these 22 instructive Charts. Send coupon for this free offer.// Name ... . e T —
AMERICAN UNIVERSITY AU
Manierre Bldg., Dept 323 Chicago, Tilinois » %6y

You benefit by mentioning the “Elecivical Expevimenter’’ whan writing #o odvertisesrs.
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N October first, 1918, the Marconi Radio
! Telegraph station at Carnarvon, \Vales
il (England), establisht direct wireless com-
il munication with Sydney, Australia, a dis-
tance of 12,000 miles,

This is the first time that a complete
- . radio message actually enveloped the en-
tire earth in every direction, In other words, when the
towers at Sydney in Australia were receiving that mes-
sage, the waves came in on it from ewvery direction of
the compass, as a moment’s reflection will make clear.
Furthermore, in addition, the waves actually tumbled
onto the towers from the sky. as well as from beneath
the towers, thru the earth—a remarkable phenomenon,
if we stop to think of it. For the etheric waves do
not travel snugly around and over the earth, but a very
considerable distance above it, as any airplane or
dirigible with radio receiving instruments on board can
readily testify to. On the other hand, every terrestrial
station has its “return circuit” grounded to the earth
for better results, Thus while the Wales-Australia
radio waves were speeding around the globe in all di-
rections, they traveled as well thru the entire breadth of
the earth, a minimum distance of 7,912 miles.

But if the waves traveled 12,000 miles around the
earth, they probably traveled just as high above it, and
perhaps very much further. ~ We already know from
expertence that atmospheric conditions are the bane
of the radio operator. Ionization of the air and
barometric, as well as electric disturbances of the at-
mosphere often make radio-communication impossible.
Experiments and our preseut day knowledge of physics,
on the other hand, convince us that if there were no
atmosphere at all, radio transmission would be not
only infinitely better, but the distance covered with a
certain amount of power, could be increased very con-
siderably. Radio waves. the same as light waves, be-
long to the same family. Both are electro-magnetic
manifestations of the ether. Both are equally ham-

Elc

©) e @@k @@

Wireless Around the World

pered by the terrestrial atmosphere. Thus the best
astronomical observatories are located on the loftiest
mountain peaks, In such a position the astronomer can
see much better, tho only one or two miles nearer his
object, which, as for instance the planet Mars, may be
35 million miles distant! But the astronomer looks
thru only about 30 to 40 miles of air—this being the
estimated thickness of the terrestrial atmosphere. On
the other hand, our radio waves traveling around the
Globe, must speed thru 12,006 miles of atmosphere.
Naturally, there is an enormous amount of absorption
of energy, while the waves travel thru such a wide
blanket of air; hence our suspicion, that as there
is no such obstruction skywardly, the waves will
travel infinitely farther into the free space where
there is no atmosphere, once the paltry 30 to 40 mile
air layer at Carnarvon is traversed. That these radio
waves therefore, reach the moon, altho the latter is
238.850 miles distant, seems probable after these
deductions.

The outstanding feature of this globe-encircling wire-
less is, that the power used to accomplish the result is
much less than was used years ago to send a message
across the Atlantic. The answer is found in onr mod-
ern radio receiving instruments, and their enormonsly
increased senmsitiveness. Electronic valve receptors,
coupled to a six-step amplifier for imstance, amplify a
given signal over one million times! Such results were
undreamt of even five years ago. It must be obvious
that as receiving instruments become more and more
sensitive from year to year, we require less and less
power at the sending station. Just as the astronomer
sees a hitherto invisible star, becanse of his more pow-
erful telescope, so does the wireless range increase with
a more sensitive receptor. The day is not far when

we will be able to send a radio message around the
world using only a few dry cells for the total power
at the sending station.

H. GervsBACK,

@

The ELECTRICAL EXPERIMENTER (s poblisbi on tha JOth of sach month at 233
Fultea Btreet, Now Tork. Thers are 12 numbers per year. Bubacription price is §2.00 a
year in U, 8. and possesalous, Canade and forelgn countries, $2.50 a year, U. B. coln as
well as U. B. stamps sosepted (nv forelgn eoins or elamps). Mingls cuples, 20 cents eash.
A sample ¢opy will be sent gratis en requeml. Cheaka And momey erdens should be drawn
@ order of EXPER FYBLIBHING CO.. INC. If yuu shange yeur address
¢otlfly ws promptly, ln srder that coples ars nst misearried or lost. A gresm wrapper ln.
dioates expiratisa, Ne coples sset after expiration.
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ELECTRICAL EXPERIMENTER, 233 Fulton Stroet, New York.
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ELECTRIC. IMENTER. Q-elasa mabiar at the

AL EXPER! . _Men . Entered o sescn

New York Post Offies wnder Ast of Conrresn of Sdaroh 8, 1375, Tiua refatered U, 8,
Patect Offies. Copyright, 1918, hy K. P. Co., Ina.. New Yerk. The Ceslests of this
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Master Electricity By
Actual Practice

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

Five minutes of actual practice properly directed is
worth more to 2 man than years and years of book study.
Indeed, Actual Practice is the only training of value, and
graduates of New York Electrical School have proved
themselves to be the only men that are fully qualified to
satisfy EVERY demand of the Electrical Profession.

The Oldest and Only Institution of
the Kind in America

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

Over 5,000 \Students now holding Successful
Positions in the Electrical World

5,000 of our students are today successful electricians.

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

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

New York Electrical
School

29 West 17th St., New York

ELECTRO-ECHANICAL

New York Electrical School,

29 W. 17th St., New York, N. Y.
Please send FREE and without gbligation

to me your G4-page book.
Name

Address

ENCINELRING

[ 1teurnaring
ENGINEERING |

1918

December,

lerecrorcar f! .
DRAFTING (I

TELEPNWONE
INSTALLATION

You benefit by memtioning the “Electrical Esperimenter” when writing te advertirers.
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At Last the Super-Tank!

ERE at last we have the super-
tank. It was recently thought out
and patented by one Anton Krzan
of Chicago. This military device

has considerable possibilities, and
It may

1is field of activities is a wide one.

At Last the Super-Tankl
Observations, and Breaking Up Alrplane Attacks CloSse to the Ground.
and a High Speed Tractor Chassis, These Flghting Glants Should Prove Quite Formldable.

be mounted on a powerful automobile truck
or chassis, so as to be kept rolling over the
country at high speed, and the while hurl-
ing forth streams of machine gun bullets,
not to mention liquid fire and gas. This
armored telescopic tank may carry search-
lights for use at night. It can also be used
as an observation post for the Signal Corps.

Of course, this armored tower could be
well camouflaged so as to be hardly dis-
cernible even a few hundred yards away.

The inventor describes one way of ele-
vating the steel tower, whenever so desired,
by the use of comprest air. He states that

one man can elevate the tower section by
simply turning the handle on a small air
pump which compresses air at atmospheric
pressure and forces it into a flexible cham-
ber, which, as more and more air is pumped
into it, naturally causes the tower sections to
rise correspondingly. Where the super-tank
is mounted on an automobile chassis, several

525
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other methods at once become available for
elevating the tank as often as required. One
of these is to connect it mechanically with
the automcbile engine thru suitable clutch
mechanism and gearing. Another method
is to have a separate gasoline engine unit,

1 || COMPREST
| AR FXTEN-

a S18LF CHAM
BER s
- B

Copyrigbt. 1918, by E. P. Co.

A Yankee Genlus Has Developed This Telescoplc Armored Tank for Use In Ferreting Out the Enemy, Making
Equlpt with Wireless Telephone, Searchllghts, Machlne Guns,

just to raise the tower section of the tank—
and still another way is to have an elec-
tric motor inside the tower base, the motor
receiving electric ctrrent to operate it from
a storage battery charged from the auto-
mobile engine. A further scheme for such
a power plant would be that involving the
nse of the automobile engine to drive a
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NEW YORK'S NOVEL $6,000,000,000
LIBERTY LOAN SIGN.

One of the most spectacular features of
the Fourth Liberty Loan campaign was
the manner in which the big Wrigley Gum
Electric Sign in
Longacre Square |
was adapted to ac-
commodate an enor-
mous scale giving
the total figures sub-
scribed each day.

This sign, the
largest electric sign
in the world, occu-
pies the roof of a
building on the west
side of Broadway
from 43rd to 44th
Street. The sign is
200 feet long by 50
feet high, and is an
artistic design, com-
pnsing more than
15,000 electric globes.

Mr. Wrigley do-
nated the sign for
the use of the Lib-
erty Loan during
the campaign and
the concern who
built the design de-
signed and donated
the Electric Scale
which recorded the
total subscriptions
until the six billion
was reached.

The scale occupied
the center, of the
sign and is 66 feet
in length. In fact,
it is a small section
of an enormous dial,
which if completed
would be 732 feet in diameter. The arrow
is 14 feet long, and the letters “BUY LIB-
ERTY BONDS” are 5 feet high. The
arrow was set electrically several times

Loan" for

New Yorkers.

ELECTRICAL EXPERIMENTER

during the day, according to figures received
on the long distance 'phone from Washing-
ton, and busy New Yorkers found it of
great convenience to watch the progress of
the subscriptions to the Fourth Liberty

Spectacular Electric Slgn One Block Long Which Kept Track of the “Fourth Liberty’
The Illuminated Needie Moved Slowly Across the Dial as the

Loan Progrest.

Loan by simply glancing at this huge sign.

There was a sign at the bottom of the big
display stating that the space was donated
by Wm. Wrigley, jr., Company, and this

dynamo, and the dynamo to operate the
electric motor. This corresponds to the
steam-electric drive now fitted to many of
our new ships, and there is also at the
present time an automobile on the market
baving this form of drive. Qne of its
principal features and characteristics is
greater flexibility owing to the wide range
of speed available wherever an electric mo-
tor is used. This cannot be said of any
steam or gasoline engine power unit, where
the power is taken direct thru gears, or
other more or less jerky mechanical means.
ot only does this super-tank have a
steel tower, but it can be raised and low-
ered as it speeds along, and the tower may
be rotated as desireg. For this purpose
the upper section containing the machine
sther ordnance is mounted on roller

1s to turn easily and quickly.

A portable wireless outfit may also be car-
ried in this tank, which often times would
be of invariable assistance in carrying out
lifficult maneuvers and battle formations,
owing to the fact that the observer is ele-
vated above the ground and thus has a
clear view of the enemy lines. At first
thought it might seem that considerable
power might be required to raise a telescopic
steel tower such as this, especially when it
might be expedient to raise and lower it
quickly for the purpose of keeping the enemy
gunners guessing, if they should happen to
get a “bead” on the moving, highly camou-
flaged super-tank. But such is not neces-
sarily the case, for the telescopic steel mast
can be properly arranged with suitable bal-
ance weights in the same manner that our
apartment house and office building ele-
vators are, so that very little power would

1918
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caught the eye of a little girl, who walked
thru Longacre Square the other day with
her mother—in excited tones she turned to
her mother and said: Oh, Mamma, look!
Mr. Wrigley has donated over a billion dol-
lars for Liberty
Bonds.” Photo cour-
tesy O. J. Gude Co.

NONSILVER-
ABLE CON-
TAINERS FOR
SILVERING
MIRRORS.

In the ordinary
process of silvering
glass mirrors by
chemical decomposi-
tion {(e. g., Bras-
hear’s method) the
metal is deposited
upon the glass con-
tainer. In this man-
ner a great deal of
silver which might
have added to the
thickness of the mir-
ror is lost. This is
an important item
when silvering mir-
rors 25 ¢m. or more
in diameter, says
Wm. W. Coblentz in
Science.

The object of this
note is to call at-
tention to the use-
v fulness of ordinary,
“granite ware,”
enamelled iron pans,
which do not attract
the silver and hence
increase the supply
of material available
. J for deposition on the
mirror. During the past year the writer
has had frequent opportunities to verify
this observation and to apply it in producing
thick deposits of silver on glass.

T

be required to raise the tower to its full
height in the fraction of a minute. The
balancing weight connected to these sections
would be nearly equal to the weight of
the sections themselves, so that when the
clutches are released to collapse the tower,
the weights will weigh just sufficient to
allow the tower section to overbalance them
and descend.

ARMY ENGINEERS'’ CORPS A
GIANT OF EFFICIENCY.

The wartime organization of the Army
Engineer Corps was revealed for the first
time on June 27, by Major General Will-
iam M. Black, chief of the corps, in an
address before the American Institute of
Electrical Engineers. General Black ont-
lined the extent to which modern warfare
is an engineering problem and illustrated
his address with screen views of the ac-
tivities of the engineers in France.

General Black said the present corps
organization is composed of 8,000 com-
missioned and 200,000 enlisted personnel.
New units created, he said, most of which
are now in France, included: Five corps
regiments, consisting of sapper, search-
light and sound-ranging troops; 43 sapper
regiments and trains; 2 mounted battalions
and trains, 5 pontoon trains, 4 inland
waterway companies, 40 railway regiments
and battalions for construction and opera-
tion of standard and light railways, 1 rail-
way transportation corps, 1 highway regi-
ment, 1 gas and flame regiment, 1 gas train-
ing service, 5 foresty and auxiliary for-
estry regiments, 1 surveying and printing
battalion, 1 military mapping service,
2 supply and shop regiments, 1 water
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supply regiment, 1 quarry regiment, 1 min-
ing regiment, 1 electrical and mechanical
regiment, 2 crane operating companies, 1
camouflage battalion, 18 truck and auto
companies and 44 depot detachments.

General Black, who accompanied Secre-
tary Baker to France and personally in-
spected army engineering projects therc,
said the majority of thesc units were serv-
ing with American troops, altho some were
attached to the French and British armies.
He pointed out that 20,000,000 square feet
of floor space are required to store 90
days' supplies for 1,000,000 soldiers and
double that amount of open space. At one
port of debarkation, he said, 375,000 square
feet of wharf space had been provided
to accommodate incoming troops and sup-
plies, and he estimated that the transpor-
tation services which had to be constructed
and maintained must be able to handle to
the front 25 pounds per man per day.

RADIUM IN MEXICO.

A concession has been granted by the
secretary of industry and commerce in
Mexico for the exploitation of a deposit
of gold, uranium and radium at Guada-
lupe, in the mountains of the state of
Chihuahua. All the machinery necessary
for thoro and extensive operation will be
introduced. The government will receive
5 per cent of the gross output in return
for the permission granted. This is the
only deposit of these minerals so far dis-
covered in the republic.

Almost automatic_in its operations is a
new cabinet for quickly developing X-ray
photographs for dentists’ use.
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A Deadly Spiral Gourse Torpedo

ROPPING a missile from an air-

plane with sufficient accuracy such

that it will hit a moving ship or

other target is a vety difhcult mat-

ter at all times, and as may be

readily supposed the number of “hits” reg-
istered under marine conditions is but a
very small proportion of the missiles dropt.
Therefore, a Yankee genius, Edward D.
Pricst, of Schenectady, N. Y, has taken
« out a patent on a clever spiralling course

once it starts moving under its own power,
to follow a spiral path of ever increasing
radius.

As the accompanying illustrations will
make clear, it is only a mater of time when
such a torpedo is bound to “get” you. Of
course, if the torpedo should be near the
end of its range, such as on an outside
lap of the spiral and traveling somewhat
slower in speed, the argument might be
raised that the vessel could easily side-step
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As the details of the illustrations here-
with tend to show, these torpedoes are slung
beneath the fuselage or body of the hydro-
plane, so that the bombing officer can re-
lease them as desired, either all together or
one at a time, by simply pulling on a lever.
The torpedo may be fitted with a small
parachute, so that it will travel at reduced
speed as it nears the surface of the water,
and thus alight without diving too far below
the surface. Also the torpedo is provided

Ceprright 1913 by B. P. Oo.

Something Real New !n Torpedoes—A Splral Path Torpedo, Which After It Is Dropt from a Seaplane Starts Spinning Around a Clrcular

Path of Ever-lncreasing Dlameter.

torpedo, for just such requircments as this,
where the torpedo may be dropt from an
airplane to hit such targets as submarine
destroyers and larger vessels.

It does not take a mathematician to fig-
ure out what chance an aviator has of hit-
ting the target with an aérial bomb if he is
at any considerable altitude, when the tar-
get is such a small affair as a submarine or
submarine destroyer. Also it does not take
much figuring to see that if we have a tor-
pedo which will start moving under its own
power as soon as it strikes the water after
being dropt from an airplane, that this tor-
pedo can under normal conditions only pro-
ceed in one direction or another, and not in
any number of directions. Therefore, as
the inventor points out, there is practically
only one reasonable solution to such an
ambitious problem as he has set himself, i.e.,
to devise an automatic torpedo which will
cover a certain prescribed area thoroly and
effectively, and that is to have the torpedo,

Zowlel You Sure Need Friends.

the onrushing torpedo. But this proposition
takes on another color, when one stops to
think that several of these spiralling torpe-
does may be dropt in the water from a
hydroplane at the same moment. Here we
are confronted with a perfect maze of tor-
pedoes spinning around in the water in
ever-increasing circular paths, which cross
and re-cross cach other, and, as becomes
obvious, it will be extremely uncomfortable
for any vessel so situated. The modern
automobile torpedo moves at a very high
velocity, or at a speed of between forty and
fifty miles per hour. We recollect only one
case in which a gunner on an armed mer-
chantman ever succeeded in hitting a trav-
eling torpedo with a shell, and most proba-
bly that was more a case of luck or chance
than anything else. In this direction it is
well to remember that the torpedo does not
skim along on the surface of the water, but
travels at a depth of fifteen feet on the
average.
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it’s Bound to ‘'Get' You, Eventually; and When Several of Them are Dropt In the Vicinity—

with a disengaging striker which hits the
water just before the nose of the torpedo,
releasing the parachute, and in the next
instant two specially devised rudders strike
the water, and these are pushed upward;
this action causes the propelling motor cir-
cuit to be actuated, and the propeller starts
spinning. At the same time an clectrical
device begins functioning, which causes the
rudder to slowly turn, which then forces
the torpedo to follow a spiral path of grad-
vally increasing radius. It is evident that
if this were not done, and the rudders set
at a given fixt angle, then the torpedo would
proceed to follow a circular path of the
same or constant diameter.

The torpedo is preferably propelled by
comprest air, actuating a comprest air mo-
tor, the same as in the standard naval type
of automobile torpedo of the Bliss-Leavitt
pattern. The inventor provides for causing
the torpedo to travel either partially sub-
merged or on the surface, as desired.
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3,000,000 Fish an Hour Without a Hook

‘6 NY luck?” asks the habitual human
machine gun. You can only an-
swcr him and say, “Yes, several
thousand bites from our mutual
friends the mosquitoes, but not

a bite from the wily fish.” It is the same

old story, but not so with the new Giant

at the rate of ten miles an hour, this for-
ward motion causes fish to be carried into
the scoop and thence thru the throat of the
scoop onto the electric conveyor, which car-
ries the fish to the electrically operated sort-
ing machine, where the different varieties
and sizes are sorted, separated and sent on

fish are absolutely fresh when they are
placed into the ice-malang machine and
irozen, then they necessarily must be abso-
lutety fresh when the boat is landed and the
fish unloaded for consumption by the pubtic.

All fish that are of desirable qualities but
are too small for use are allowed to pass

— .

Catehing 3,000,000 Fish an Hour, Without a Hookli S$Sounds !mpossible. Doesn't 1t?

the Machlne Work.

It Flrst Hypnotlzes the Fish, Milllons of 'Em, oy Its Powerful Electric Searchllghts; the Advancing
Scoop-Net Whirls the Finny Victims Up to an Electrlc Conveyor and Sorting Machine.

That's What We Sald Until We Saw

Fishing Machine, designed and originated
by voe Captain N. A. Lybeck, a sturdy fol-
lower of the sea from coast to coast. While
on one of his numerous adventures of the
deep, he was thrown into close relationship
with an unknown specie of deep sea fish
that had a searchlight eye with the prop-
erties of “mesmerismic” influence. After
his safe extradition from this catastrophe
he evolved the idea that this fish must ex-
ercise a hypnotic influence over its prey
and here was the birth of his great idea,—
namely, a giant
fishing machine
which would
“hypaotize” the
fish with pow-
erful electric
searchlights and
a scooping de-
vice which
would run in
the fish to the
sorting tables:
in other words,
an electro - me-
chanical fisher-
man on an enoc-
mous scale.
How success-
ful he has been
can be judged
from the illus-
tration of his
monster Fisher-
man. In action
its operation
can be described
as follows:—
When the en-
gines are work-
ing and forging
the boat ahead

Fish, Preparatory to Gobbling

to the different respective packing bins.

The best of the sclected fresh food fish
are immediately, while still fully alive,
frozen into solid blocks of ice in an electric
refrigerating machine. The Government
Bulietin that has been issued onr this subject
of cold storage lays stress on the fact that
either the packing of a perishable article
in ice or the refrigerating of the same by a
cold producing machine will positively pre-
serve the article in its exact condition at
the time of refrigeration. Therefore if the

Head-on View of the Glant Electric Flsherman, Its Powerful Searchlight Hg&motlzln the Helpless
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Them Up In Its Scoop, Measuring 1

uninjured back into their native element,
where they may increase in size and num-
bers. This is made possible by the con-
struction of the fshing machine and its
scoop. The fish are caught and carried for-
ward without any sort of injury; therefore
if they are not of the kind that are wanted
or are diminutive in size they can be re-
turned and none the worse for their experi-

ence.

The hulls of the boat are tunnelled and
streamlined so as to eliminate any disturb-
ance of the
water, which in
some way or
another gives
notice to the
sixth sense of
the fish, if they
have such a
sense, that dan-
ger is lurking
nearby. For that
very reason you
counld have
kiled Towser
when you
brought him on
that last fishing
trip and while
comfortably
smoking your
favorite meer-
schaum he
started to bark
and run up and
down the bank
of the stream,
scaring all of
the fish away
from your
{Cont. on page
Ft. by 100 Ft. 584)

.
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How Ships Are Welded by Electricity

Director General of the Emergency
Fleet Corporation, is considering the
construciion of a totally electrically
welded ship at an early date. 1t is un-
decided whether to make the initial experi-
ment with a five thousand ton vessel or a
barge. But in any event,

IT is reported that Charles M. Schwab,

Electric Welding Committee. which board
has looked into the technical details and
problems connected with the application of
electric welding on such a gigantic scale as
is required in welding the plates together
on a five thousand to ten thousand-ton
ocean grey-hound, measuring five hundred

welds at the rate of scveral thousand per
houir.

What are spot and ar¢ welding and what
is the difference between them? That is the
question which interests not only the lay-
man but many electricians as well, for this
branch of electrical science is indeed quite

the Emergency Fleet Cor-
oration, which is now
uilding vessels by the
hundred for Uncle Sam,
thus placing the American
flag in every port of the
world after the war, will
undoubtedly adopt this
form of building ships, if
not altogether, at least to
a large extent. For many
years, and in fact as long
as stee]l ships have been
built, the plates on the
hulls of these boats have
been lapt over one an-
other, and then held per-
manently together by pass-
ing red hot iron rivets
thru perforations near the
edges of the plates, the
heads of these rivets being
swaged over, either by
hand with a sledge ham-
mgr. or else with a pneu-
matic riveting tool while
hot. Some idea of what a
tremendous job this rivet-
ing problem is may be
gained from the fact that
a typical day’s record in
riveting at Hog Island,
America’s newest and
greatest shipyard, is 116,-
000 rivets per day.

The Emergency Fleet
Corporation has thought

so well of electric welding
of steel ships, as followed
by the English shipbuild-
ers in a small way, that
they have appointed an

Arc Welding Instead of Rivetin
Barge Bullt In England. No.
Center and Top to Hold Plates Together. No.
Current s Usually Supplied from a Speclal Motor-

To elect weloimy onst

Spot welaing [

| Plates 1o bearc wetded 1|

18 l7'06‘/1' welds

W

Edge bevclod

—loarc wetding rmacs
o Arc welamg I £t

Dlagram lllustrating the Mode of Procedure

In Making a “Spot-Weld" by Electriclty |

and Manner of Making an “Arc-Weld” at |1,

The Intense Heating Effect of the Electric

Current Is Harnest to the Job In Elther Case.

The Electric Arc Is One of the Most Power-
ful Sources of Heat Known,

Ships.

No. 1.—Arc Welding Boller Flues,
—Partlatly Cornrleted Are Welded Seam—~Notice the “Tack Welds" at

—Arc Welding Around Rivet Heads to Prevent Leakage.
Generator Set Fltted with Regulating Reactance Colls

No. 2.—Totally Electric Welded

to Govern the Amount of Current Consumed by the Arc.

feet long and standing sixty feet high on
the ways—from keel to deck.

Briefly, there are two forms of electric
welding which are being experimented with,
and these are arc welding and spo¢ welding.
Arc welding gives great promise in the ship-
building field, and has been largely used
abroad and also to some extent in America,
especially in railroad repair shops where a
heavy direct current was easily obtainable,
It was thus discovered that the process of
arc welding was much cheaper and could
be performed more rapidly than by any of
the gas welding methods. Spot welding is
now used extensively in many different in-
dustries, and has been employed consider-
ably for the welding of bonds on street car
rails. “It is interesting to note here the
difference in practise between Great Britain
and the United States,” says Mr. H. A.
Hornor, in a recent paper presented before
the American Institute of Electrical Engi-
neers on the subject of electric welding of
ships. Mr. Hornor is a member of the
Electric Welding Committee appointed by
the Emergency Fleet Corporation. As he
has pointed out—*“Great Britain, knowing
little or nothing about spot welding, had
the practise and application of arc welding
well under way, while conversely American
engineers, on the other hand, had highly
developed spot welding, even to the point
where elaborate welding machines for this
class of work performed their task auto-
matically day after day, making successful
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new, very little having been publisht con-
cerning it. The accompanying diagrams,
figures one and two, show the two different
processes of electric ship welding in a clear
manner. To produce a spot weld, two heavy
copper electrodes, water cooled in the
heaviest machines, are placed on opposite
sides of the material to be welded together,
such as two steel plates. The joint is a
lapt joint, and machines are now available
that will make two and more spot welds at
one time. The details of the operation,
which requires but a few seconds for each
weld, are as follows:

The electrodes are brought into contact
with the material to be joined, and current
is supplied sufhicient to give the required
heat. Pressure is then applied; the current
and pressure are then removed,—the spot
weld is then complete, and is usually as
strong as the base metal which has {een
welded. The spot weld operator has a per-
fect indication of making a good spot weld
by the use of a button placed under the
electrode, and by observing it he knows
exactly the proper timing of the operation.
There is therefore no question as to a good,
poor or indifferent spot weld.

Arc welding, which gives much promise
of being rapidly adopted in steel shipbuild-
ing at an early date, is carried out in the
following manner: One side of the electric
circuit is connected, as Fig. 2 shows, to the
material to be welded, the shank material

(Continued on page 572)
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New Yankee War Inventions

ARTIME inventing has becomne

more or less a profitable game in

the past few vears, and of late the

clecirical inventors of Ainerica

liave busied themselves in periect-
uig new schemes with which to overcome
the Teutonic armies. Some of the more
recent and interesting of these patents
which have been taken out are herewith
described and illusirated.

The first invention i that of an elee-
trically operated machine gun. This is a
very interesting scheme indeed. \Vhere a

source of electric current is available, such
as from a storage battery or from feed
wires carried up to the front line trenches,
this electric machine gun should prove of
considerable efficiency. It has a very posi-
tive drive for the belt containing the car-
tridges and the firing pin mechanism is also
positively controlled by the electric motor
actuating the cartridge belt, etc. The ma-
chine gun is fitted with a safety switch,
which is connected in series with another
switch mounted within the rear hand-grip
as clearly shown in the illustration. The
cartridge belt is provided on its under-
face with a series of teeth adapted to mesh
with the teeth of the gear wheel working
thru the lower wall of the chamber, and
projecting upward into the same, so as to fit
into the teeth formed in the belt. The belt
is designed to be made in a number of sec-
tions, or it may be made in one continuous
length with its ends detachably connected
together. The cartridges are placed in the
tubular containers secured to the belt.

In operating this electrical machine gun
the gunner simply grasps the hand-grip,
after having closed the safety switch. The
electric motor then starts up, causing the
cartridge belt to move, and the cartridges
are brought one at a time into the firing
chamber. During the adjusting of the car-
tridge in the chamber the firing pin is
thrown back, and the next instant a power-
ful spring throws the firtng pin forward,
striking the closed end of the cartridge,
exploding it. This action is rapidly re-
peated, and a thousand or more cartridges
fired per minute. A patent on this machine
gun was issucd to Luis M. McManus of
Houston, Texas.

The second electrical
was recently patented by Colonel Willis P.
Coleman oi the United States Army, and
appertains to improvements for use in con-
nection with the instruction of recruits, and
particularly rifle marksmen, especially with
regard to the proper method of holding the
rifle and pulling the trigger without dis-
turbing the linc of sight. As Colonel Cole-
man states the case—“It is necessary to
hold the rifle in a vise-like grip during the
operation of squeczing the trigger, if one
15 to shoot a military rifle with any degree
of accuracy” To bring the recruit to the
realization of the necessity for the “hold
and squeeze™ is the most difficult part of
the instruction, says the inventor. Herecto-
forc therc has heen no satisfactory method
of concentrating on this particular part of
the recruit’s instruction,

The invention here illustrated provides a
very simple scheme for overcoming this
~eemingly difficult problem, and it comprises
nothing more than a dry battery or two, a
small clectric hell of the common garden
variety, and a metal contact mounted on an
adjustable rod. which also supports a minia-
ture target, all of which s arranged in the

military scheme

By H. WINFIELD SECOR

’

manncr depicted by onr arust.  In pracuse
the rifleman has to hold the piece so that
the electrode-pin projects a short way in-
side the barrel. The instructor watches
him while he goes thru the movement of
loading and pulling the trigger. He must
be able to pull the trigger while sighting
on the small target attached to the instru-
ment without moving the gun barrel suffi-
ciently to bring it in contact with the cen-
tral rod, which will cause the bell to ring.
No bullets are used in this maneuver of
course. The invention is of wide applica-
tion and extrcmely simple to adopt, and is,
noreover, well-suited to training riflemen
for shooting in any position, either prone,
kneeling or standing.

The third idea, on which Mr. George
Fleming of Princeton, Texas, has taken out
a patent, is that of an electrical shot-gun.
The object of the invention, so he states—
“is to provide a trigger-operated gun, which
will close an electric circuit and immedi-
ately upon contact with the shell, to create
a spark for igniting a combustible fluid or
material thru the medium of which the shot
is projected.”

As the illustration indicates, a small
flashlight battery is placed in the stock of
the gun. By means of an insulated trigger
and the necessary contact plates an elec-
trical circuit is closed thru the cartridge or
shell whenever the trigger is pulled. The
shell is preferably adapted to contain pow-
der, gas, or any other suitable comhustible
fiuid or material which will impel or project
a bullet from the barrel of the gun. The
shell has a spark-plug mounted therein. so
that contact of the trigger with this spark-
plug will close the electrical circuit, and
cause the contents of the shell to be ignited,
and thus project the bullet out thru the
barrel. Normally, a spring holds the trig-
ger out of engagement and out of contact.
For certain classes of shells, particularly
small gas shells and the like, this idea is
well adapted.

An Electro Gasoline Cannon is illustrated
in the fourth figure. This cannon or gun
is intended to hurl forth projectiles by
means of thc same force as that employed
in the automobile engine cylinder. i. e, by
the explosive force produced when a gase-
ous vapor, such as that composed of gaso-
line and air, is snddenly exploded by an
electric spark. Thus no powder is neces-
sary with such a gun. As the diagram and
illustration show, the cannon is loaded thru
a sliding hrecch-block in which the shell is
placed. Thc gasoline and air mixture is
obtained by means of a vaporizer, built on
the order of a carburetor, and this mixture
is injected into the chamher hack of the
shell by mecans of a force pump. This is
necessary in order to properly compress
the mixture, and it is ignited by means of
an electric spark produced by means of a
spark coil and battery. The inventors, John
L. Anthony and William S. Bradford of
Haynes, Arkansas, claim that perfect con-
trol of the fire 1s readily attained by the
use of their gun, simply by variation of the
amount of the charge. Moreover, they
point out that a crew can fire such a gun
with little danger from explosions and
overheating of the picce. Moreover, the
cost of operating a gun of this type is said
to be much less than the cost of operating
a gun from which the projectiles are fired
bv means of powder explosives. It may be
interesting to our readers to know that a
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similar gun has, to our hest knowledge, been
used successfully in France, and also there
has recently been developed a machine gun
of this type which can fire three thousand
shots per minute.

\When the birdmen soar to lofty altitudes
it becomes extremely cold, as is well known,
A particularly effective, electrically warme
aviator’s shoe has been invented by William
W. Lillard of lrvington, N. J. Mr. Lillard
mentions that his electrically warmed foot-
wear is particularly useful for all those
who may be exposed to extremely cold
weather, including aviators, drivers of
street cars, automobilists, etc. His scheme
is particularly interesting in that the inner
sole containing the heating element or grid
may be used and attached to any footwear,
whenever desired.

An electric insole is used in both shoes,
and electric conductors extend thru the
heel of the footwear to the outside thereof.
A set of contacts in the heel and also in
the insole are in detachable engagement
with each other, The contacts and con-
ductors leading thru the heel and up thru
the leather pocket attached to the outside
of the shoe at the rear, connect with a
storage battery or other source of electric
current. It is thus evident that the elec-
trical contacts in the heel and the sleeve
covering thc conductors leading up from
the heel. may be quickly attached to any
regular footwear, whether they be shoes or
boots.  Electrically heated helmets and
clothes have also been used very success-
fully by the Allied forces.

The sixth idéa is a suggestion for naval
and marine engineers, in the form of a
quickly collapsible net to be used as a pro-
tection on ships against torpedo attacks.
As the illustration herewith shows, the in-
ventor, Mr. John Wosinski of Detroit,
Mich., provides for a series of telescopic
tubular steel arms which can be nigidly
supported about the vessel when necessary,
These arms may be quickly extended by
means of comprest air, by a hand-operated
gear, or, better vet, by means of an electric
motor. Each telescopic boom is supported
by cables from the masts so as to help sus-
tain the weight of the net and floats. It is
just possible that this idea may work out
and prove available for the purpose. for
which 1t is intended. The net protector for
ships, you know, is taboo in all naval dis-
cussions on torpedo defense, notwithstand-
ing the fact that English warships have
uscd them with success many times. There-
fore. it is possible that Mr. Wosinski’s in-
vention may find acceptance in shipping
circles, the principal objection to these tor-
pcdo nets heretofore having been that they
reduced the speed of the ship and otherwise
handicapped the quick handling of the boat.

One of these fine nights “Kaiser Billiam”
and the “Clown Prince” will be highly sur-
prised when their headquarters and per-
haps a few of the family castles are bom-
barded by a gigantic flock of aérial torpedo
bombers, of the type invented by a Neb-
raska genius, Sherman S. RBcnson. This
acrial torpedo is devised so as to be set to
automatically drop a shower of bombs or
other explosive missiles at predetermined
points over the enemy’s positions. Also by
a clever arrangement of trap doors in the
shell of the torpedo and their releasing
mechanism, the doors may be cavsed to
open one after the other, at any desired

(Continned on page 584
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Tanks Uproot Wire Entanglements

NE of the inost formidable barriers

that the armies in the ficld contend

with 15 the modern barbed wire en-

tanglement. As is well known, it

is almost impossible for charging
infantry 1o move over the intervening no-
man’s-laud when the latter is elaborately
equipt with barbed wire. First of all, the
advancing men are ready targets for the
enemy, and once they come up close to the
barbed wire. there is no way of getting over
1t without the enemy spoiting the men, when
they can be easily picked off by means of
the enemy’s rifle fire. In the past, many
schemes have been suggested and are in
operation, to either ¢lear the barbed wire or
else to destroy it. Perhaps the most efficient
is the modern barage which levels and shat-
ters to the ground all entanglemients, blow-
ing them to atoms. The objection to this
method is that the enemy is served notice
of what is coming and immediately con-

DA ik 'mf"ﬁ?«'ﬂsﬁ:mm\'ﬂ.w T

By H. GERNSBACK

chinery is necessitated or will be ueccssary
to carry out the plan. Our front cover as
well as the acconpanying illustrations de-
pict the idea clearly.

By means of regulation trench mortars,
we fire a steel wire in the direction of the
enemy’s trenches, the end of the wire being
equipt with liooks or grapples, as our front
cover shows. The firing of a cable of this
kind is nothing new, nor is it untried. A
similar method was used by the Italians re-
peatedly in the Alps, and in one case where
a connecting cable broke and left a consid-
erable force isolated on the peak of a moun-
tain, communication was again cstablisht
by firing a stcel line over the heads of the
marconed men.

After our steel wire has been shot over
the barbed wire, all that is necessary for
our men to do will be to pull the wire to-
wards them till thc lhiooks become firmly
enmeshed in the barbcd wire entanglements.

It also goes without saying that the tank
which we have illustrated can be replaced
by either heavy automobile trucks, or other-
wise compound hand tackles (chain blocks),
if it is pot advisable to use either tanks or
automobiles.

In order so as not to give the eneiny any
information as to what is coming, the
trench mortars can be fired in the evening
or early morning, and the object can be
successfully camouflaged by sending over
ordinary trench bombs at intervals. Thus
the enemy will have no notice of what is
happening, and will take the firing from the
trench mortars to be nothing more than the
usualy daily trench bemb bombardment.

Then at dawn, about half an hour pre-
ceding the attack, the tanks can get busy
uprooting the barbed wire cntanglements,
making a wide breach in the defensive sys-
tem, and within a few minutes after thus
clearing zn opening, our infantry can ad-

Three Views Deplcting a2 Novel Idea How to Uproot Barbed Wire Entanglements,
are Attached Hooks or Grapples, the Cables Belng Shot Over the Entanglement by Trench Mortars as Shown. FI?.
Fig. 3 Shows the Tank Uprooting the Barbed Wire Entangle

End of the Wire Cable Attached to a Tank By OQur Men.
Holding the Cables Fast to Entanglement.

Grapples at the Other En

centrate reserves of infantry behind the at-
tacked area, thus defeating the object
gained by destroying the entanglements.

Another favorite method originated by
the British, is to have tanks run over the
entanglements, crushing poles and wire to
the ground, but again this method gives no-
tice to the enemy, and while not as much
as if the barrage were used, still notice is
given. Also one tank or even fifty tanks
cannot break down a large area of wire, for
it stands to reason that each tank can only
crush down an area equal to the width of
the tank itself, which usually is not more
than ten to fifteen feet wide.

Recently a Yankce colonel devised an
origina] mcthod whereby use was made of
ordinary chicken netting interspersed with
thin steel rods. A number of such wire
rolls are unrolled over the entanglement
and the soldiers found little trouble in walk-
ing over this improvised bridge, but, of
course, many casualties resulted by the
Huns picking off the Americans with gun
or rifle shot. All the mcthods cited above
have onc great objection, and that is that
they leave the barbed wire on the ground in
some form or other, and even if the poles
and barbed wire have been crushed down,
they still make very unpleasant walking as
may be readily understood.

The writer wishes to advance an idea
which has none of the objections cited
above, while at the same time no new ma-

After a numbcer of wires, spaced say, twenty
to twenty-five feet apart, have thus been
shot over the entanglement, our men leave
their trenches and attach the free end of
the wire cable to the tank, as shown in our
illustration, which tank may be some con-
siderable distance behind our own lines at
any point which is best suited for the re-
quirements at the moment. When all lines
are made fast, it is only necessary for the
tank to start moving backward, when a con-
siderable section of the barbed wire entan-
glement will be bodily uprooted and pulled
out of the way. The entire tangled mass
of poles and barbed wire wreckage can then
be pulled somewhere to the rear, where it 15
out of the way and will not harm our ad-
vancing infantry. It goes without saying
thhat by using a number of tanks and by
shooting over a sufficient amount of lines,
almost any scction of barbed wire can be
cleared in this manner. This system would
work, of course, where there is a doublc,
triple, or even quadruple line of barbed
wire entanglements, one behind the other.
In this case, all our men have to do is to
grapple the nearest line facing the cnemy,
and once our tanks begin pulling, the first
line of entanglements will invariably be-
come cnmeshed with the second, third and
fcurth line, and uproot them all. It i3
merely a problem of having a big enough
tank or tanks with heavy enough wire cable
and grapples.
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Flg. 1 Shows Thin Wire Cables to the End of which

2 Shows the Other
ments, the Hooks or

vance thru the open gap. The enemy will
at most have a few minutes notification,
which will not be sufficient to call in his
reserves.

It would seem that the advantage of this
idea lies in the fact that a wide breach can
be made at small expense to human life,
for it is obvious that no human being need
be near the barbed wire, unless, of course,
volunteers should elect to place the grapple
cables into the barbed wire by hand during
the night, thus even dispensing with trench
mortars. This can be done by sending ~ut
the men in no-man’s-land during the nigi..
to fasten ihe lines to the barbed wires.

There are, of course, many other vara-
tions to this scheme which will immediately
suzgest themnselves to the men in charge of
this work at the front and who are best
qualificd to handle such matters.

PRESIDENT'S REPLY TO GER-
MANY FLASHED BY RADIO
FROM ARLINGTON.
President Wilson's reply to Germany on
October 23rd was sent {roadcast to the
world from the Arlington naval radio
towers on the night of October 24th, after
the official text had been put on the cables.
If not picked up directly by the German
station at Naucn, it was undoubtedly re-
layed from other points in Europe in time

to reach Berlin in the morning.
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Preserving Organic Substlances by the Use
ol X-Rays

HE apparatus here illustrated was

recently developed for the purpose

of utterly destroying insects or other

animal life that would tend to de-

stroy perishable articles, such as to-
bacco, certain foods, etc., or else to sterilize
and prevent further propagation of the
species, and also to destroy any
eggs that the insects have al-
ready laid.

In certain instances, such as
in the treatment of furs, wool-
en articles or feathers, it is de-
sirable to destroy the moths or
other destructive insects before
they can do the damage. With
other perishable articles, such
as grains, the few weevils or
other insects that may be found
initially in the grain will do lit-
tle damage to the grain, pro-
vided their powers of reproduc-
tion are annihilated or de-
stroyed, and further that the
eggs already laid be sterilized.

Again it 1s well known that
trichinze, which infest raw pork,
are in themselves harmless to
human life; but that the second
generation, when bred in the
human system after eating raw
pork, becomes very dangerous
to human life. Therefore, in
the case of the raw pork or of
the grain, it is only necessary
to destroy the fertility of the
original insect, to in a large
measure prevent any material
injury from the presence of

MATERIAL BEING STERILIZED
BY XA'IM‘S?E!TO KILL OESTRULTIVE
Li]

and the entire inside surface of the outer
wall, including roof and doors, are lined
with sheet lead, about one-eightl inch thick,
to prevent the X-rays from passing thru
the walls and exerting deleterious effects
on the attendants. Special connecting racks
X-ray

are provided, so that the batteries o
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provided a pair of nozzles thru which this
air can escape in a direct stream on to the
tubes, thus helping to keep them cool. The
X-raying compartment is provided with a
standard high tension transformer for op-
erating the bulbs, and develops a potential
of about one-hundred-thousand volts at the
secondary. The low-potential, filament
heating current for the bulbs is provided by
two stepdown transformers. All of the
apparatus is readily controlled from the
switchboard on the exterior of the cabinet,
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¥
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WINDOWS

= 100.000 VOLT
¥ X-RAY TRANSFORMER
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such insect. Therefore, a Flor-
ida tnventor, Mr. David Col-
lins Gillett, devised the spe-
cial X-ray “oven” here shown.

Mr. Gillett has provided a number of
novel electrical features in working out this
idea to thie best advantage, and for one
thing he greatly reduces the length of time
required to thoroly sterilize such articles, by
providing a battery of powerful Coolidge
type X-ray bulbs on either side of the oven.
The conmipartment into which the cars con-
taining the materials are rolled is partitioned
off with wood or non-metallic sheeting. The
outer wall of the X-ray cabinet is com-
posed of wood or other suitable material,

New X.Ray Oven'" for Treating Tobacco,
Contaln Animal

Life or the Eggs Laid by

Meats, Besldes Other Foods and Substances
Insects, thus Sterilizing Them and Effectually Prevent-

Llable to

Ing thelr Propagation,

bulbs can be guickly replaced or reconnected
and exchanged at any time. A milli-ampere
meter is provided for each battery of
bulbs which registers the amount of high
tension current passing thru them.

An electric motor connected to a high
efficiency air blower on top of the cabinet
creates a strong draft of air, which passcs
down into two air compartments placed
against the outer walls and inside of each
X-ray tube compartment in the manner
shown. Opposite each X-ray tube there is

which panel carries the usual ammeter and
voltmeter, necessary switches, circuit-
breaker, etc. Two safety switches are pro-
vided on the door frames, so that as the
door is closed, as shown, the shunt circuit
connected to the circuit-breaker on the
switchboard will be automatically broken.
A time switcl, which may be set for any
ziven length of treatment extending from
a fraction of a minute up to several min-
ntes, depending upon the class of materials
being sterilized, is used.

SAW “SPY” SIGNALS IN THE

. HUDSON.
Following the military order forbidding
“suspicious lights and signaling” along the
Hudson, the first observed instance of sig-

\/\'/_ E
—\ oy
NY AT,
WEST BANK gk = EAST BANw
SPY"LAUNCH FLASHING SIGNAL »— _HUDSON RIVER ING SLAND SOUNI
E——— — —— ——50 MILES TO BRIDGFFORT CONN.—— —— —_— e
P — — — 200 M.ES TO NANMTUCKET = = ——— —— ——

naling was reported recently by Captain
Frank Crossman of the Hastings-on-the-
Hudson Home Guards.

Captain Crossman said that his men re-
ported seeing signaling between a motor

it Is Reported that *Spy’” Flash Slignals Were Observed at Hastings-on-the-Hudson, the

Stgnais Being Fiashed from a Launch in the RIver Up to Hook Mountain. How Easily

these Signals Could be Relayed to Mount Hightorn, and Thence to a U-Boat (n Long Island
Sound Is Made Evident. -
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launch and a post on the top of Hook
Mountain, back of Nyack, at 9:30 P. M. one
evening, again at 11:30, and the last time
at 3 o'cloeck in the morning. Capt. Cross-
man said that at 3 o’clock one of his guards
observed a low-built launch, of the racer
type, slow down off Hook Mountain and,
using a light hung at the masthead. flash a
code message. The blinking of the lantern
was kept up for about five minutes, and
then three short flashes winked from the
mountain top.

The guardsmen, warned by the two
earlier visitations, had a launch ready to
go out to the suspicious craft. Before the
guard boat could get within hailing distance
of the stranger, however, the latter sped
downstream toward New York.

Members of the Home Guard pointed out
that from the top of Hightorn, in the
Ramapos, back of Hook Mounntain, Revolu-
tionary officers thru spy-glasses used to
watch the movements of the British in Long
Island Sound as far west as Nantucket.
Guardsmen said that a powerful signal on
Hightorn could be caught by a U-boat lying
off Nantucket. Home Guardsmen said that
from Hook Mountain spies armed with
strong fieldglasses could sweep Camp Mer-
ritt, near Cresskill, N. J.


www.americanradiohistory.com

534

ELECTRICAL EXPERIMENTER

1918

December,

Huge Electric Toys

These photograpbs show the unique elec-
tric display of toys made by a Seattle,
Wash,, 1oy concern. The immensity of the
tov figures made the public gasp for breath.

fantastically colored in typical “monkey
pose,” so familiar to everyone. The huge
moving figure is mounted in a shadow boxr,
which produces a most spectacular lighting

nothing of its kind ever having been ai-
tempted before, and the oddity, immensity
and originality of the huge moving figure
caused widespread notice and created a per-

Huge Electric Toys Erected In Front of a Seattle, Wash., Store to Amuse the Kiddles as Well as Grown-Ups. At Left, a Glant Monkey

Riding a Bicycle; Center, a General and a Private from Toyland's Army—the “Gen'' Looks Suspiclously Llke the
at Any Rate, They Both Have Wooden Heads; and at Right, the Electrically Llghted and Actually Jumpling Jack,

The big hame-furnishing store produced
many widely-mlked-of displays for every
sort of occasion, but they reached what
seems to Seattle folk the limit in spectac-
ular and unique effect in this wonderful
monkev bicycle rider display. The enor-
mous figure of the bicycle-riding monkey
is a clever reproduction of a popular toy

Feet High.

effect at night. Behind the black back-
ground is concealed the intricate electrical
mechanism which makes the monkey's head,
arms and leg move, and the contented smile
on the monkey’s face shows his satisfaction
at creating such a disturbance among the
children as well as the grown-ups of the
city. The idea is an original conception,

HClown Prince’:
Standing Flifteen

petual grin to be seen on the scores of
faces which continually watched the fan-
tastic movements of the clever monkey.

The electrically lighted jumping jack was
15 feet high, The gaily uniformed General
was 22 feet, while the %rivate stood 19 feel
in height. Looks like “Papa Billiam" abd:
cating to the “Clown Prince.”

THE AERIAL MONOFLIER IN THE
AUGUST “E. E.” WORKS!

Our readers will undoubtedly remember
with interest the proposed “Aerial Mono-
flier of the Future”, illustrated and de-
scribed in color and diagram in the August,
1918, issue of this journal. Many letters of
criticism were received, saying that this ap-
parently wild dream was a real impossibility
and would not work. Some of the writers
ohjected to the support of such a large car
on top of a cable by means of a stabilizing
gyroscope, claiming that a gyroscope ca-
pable of doing this would have to be larger
than the car itself, etc, etc.

So, all hail the advent of a real mono-
flier, shown in the accompanying photo-
graph! We just recently came across this
toy monoflier, and purchased one to try it
out. It worked admirably and would run
along a cable or string in fine shape. A
small, lead wheel gyro, about two and one-
half inches in diameter by one-quarter inch
thick, is geared to one of the two traction
wheels nnder the car, so that when this
wheel 15 spun by drawing the car across the
floor, the gyro spins at high speed and the
car takes on all the features of the gyro-
scope itself, i.e, it manifests a remarkable
stabilizing power in the vertical plane. To
give an idea of the powerful stabilizing cf-
fect of this small but rapidly spinning gyro,
it may be mentioned that the metal car
measures nine and one-half inches over all.
stands four inches from top to bottom and
measures {wo and one-quarter inches in
width.

Of course, it is a simple matter to arrange
a car of this type with an electric motor.
supplying the necessary current to the mo-
tor thru a trolley arrangement on top of the
car. Also a similar sized car was trted out
with an electric moter fitted into it and driv-
ing two propellers, i1 exactly the same man-

Up She Goes—the Real Gyro-Monofiler Im-
ported from Toyland, The Metal Car Mea-
sures 9, iInches long, 4 Inches Hlgh, and
2V, Inches In Width. The Small Revolving
Gyroscope That Stabllizes It, as It Rolls
Along a Cable or Single Track, is But 2V,
In Diameter. Fltted With Propeliers, Sucl'zh
a Car Ascended an iIncllned Cable In the
Same Manner as Proposed and Described in
the August Issue.

ner as that proposed for the aerial mono-
flier described in the August issue, and the
car rode up an inclined cable very success-
fully. Truly, it may be said that “Science
moves in myslerious ways, its wonders to
perform”—to paraphrase the famous bib-
lical passage.
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NEXT! WOMEN ELECTRIC
WELDERS.

Women electric welders are the latest in
shipyard news. Hog Island won the honors
on the one hand and three girls who are
making good at their new work, on the
other. There's riveting, rigging, bossing.
and a lot of others, and we’ll see how much
longer men will hold out against willing
women.

Several weeks ago Miss Sarah A. Er-
win applied at Hog Island for a job, and
they told her they had a chance for her
in the electric welding department. The
novelty of it was pictured so alluringly
that Miss Erwin became the first electric
welder of her sex in the world, so far as
is known. Not long afterward Miss Anna
Keaneste applied for a try at the new
work, and she and Miss Erwin both de-
veloped skill so rapidly in the training school
that they were soon turned over to the pro-
duction department. Number three is Miss
Mary Dunn, also of Philadelphia, who is
still in training.

JAPAN TO HAVE ATMOSPHERIC
NITROGEN.

According to a bill past by the last diet
the government of Japan has decided to
establish a laboratory for the study of the
fixation of atmospheric nitrogen. The de-
mand of ammoma for fertilizer amounts
to nearly 20,000,000 yen each year, and up
to now this has been supplied solely by
import. It is hoped to make this a loca!
industry in the near future.
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The Palatlal Trans.Atlantic Aerlal Liner “Etheric” Nearing New York Harbor.

Equipt with a Powerful 10,000 Horsepower Engine Plant, Radlo-telegraphy, Aerlal Sounding Slgrals and Sleeping and Eating Ac-
| commodatlions, This Wonderful Craft Makes the Trip from London to

Time of 31 Hours. Steamshlps Cannot Much Improve on a Four-day Trip Across the Atlantic, No Matter How Powerful the Englnes
essel Might Be Fitted. A Speed of 100" Miles Per Hour Is Common Nowadays for Alrplanes.

with Which the

Sandy Hook Lles to the Right of the Picture.
ew York, a distance of 3,456 Miles, In the Remarkably Short

A Trans-Atlantic 10,000 Horsepower Aerial Liner

By W. EDOUARD HAEUSSLER

N the very near future one may expect

lo see such a placard posted in a con-

spicuous place and past with only casual

interest, as it will have become com-

monplace. Likewise the daily appear-
ance of a monstrous aérial flier such as
the “Etheric” would not cause excitement
—perhaps just a slight interest as to her
passenger list.

“All aboard for London!"—Then amid
the roar of the big sirens and that of the
six gigantic motors, aggregating in all some
ten thousand horsepower, the noise of
which is deafening, the last passenger steps
aboard, the small wooden stairs are re-
moved, and the gigantic machine starts to
rise rapidly inlo the air, bound from New
York to Harbor Grace, Newfoundland—one
thousand one hundred and forty miles dis-
tant, the first lap of her 1rans-Atlantic
journey.

The city beneath appears to be dropping
away from under you, the buildings and
tall skyscrapers become a mere jumble of
vari-colored squares, interwoven by a mass
of threads resembling a net, which in real-
ity, are streets, and the “flies” that you
perceive moving about in them are the
rushing masses of New York’s busy popu-
lace. Your atiention is drawn to a small
winding thread, and when you follow il
with your eye, you notice that it extends
and disappears into the horizon. This, you
are informed, is the Hudson River. After
the flier has gone several thousand feel
higher, you become interested in the ap-
parent widening of the circle of land and
water within the horizon. This is due to
the height, for as our altitude becomes

greater, so also does the area of land be-
neath you increase in size. This holds
true to a certain altitude, above this limit
of height the cxpanse of the horizon again
decreases in diameter. You chat for a

Map of Trans.Atlantic Aerlal Route.

I TRANS-ATLANTIC AERIAL TIME TABLE.

Leave Battery Park, New York City 7 A. M.
Arrive at New Foundland...... 5:20 P. M.

l.eave New Foundland. . .., ...5:40P. M,
Arrive at Queenstown........ 11:40 A. M
Leave Queenstown .............. 12 noon
Arrive at London........, ....... 3IP.M.
Mileage ,.......... .....3,456 Milea
Time of Trip....... b i .31 Hours

"Etherlc’ '"Wave Crest” ‘‘Silver Lining”
Accommodations limited to B5S passengers.
Baggage—Maximum 20 Ibs.
Animala not conveyed.

Trunks and effects forwarded by fast
steamahlp service to destination.

few moments with a fellow passenger, when
of a sudden, you notice the lack of turmoil
and the noise of the city, which has been
replaced by a noticeable and complete calm.
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Looking over the rail you are surprised to
find that the flier has made remarkable
progress and is over the restless waves of
the sea. The next to attract your atten-
tion is the announcement that a landing at
Newfoundland is to be made in a short
while, and that a period of twenty minutes
will be allowed, during which time you
can again become accustomed to walking
on “terra firma.” This time is utilized by
the crew to provide ample fuel and pro-
visions for the flight over the 1,940 mile
stretch of ocean. The landing station at
Newfoundland is an imposing structure ris-
ing somec five hundred feet in the air.
There are two large express elevators for
conveying the passengers to and from the
aérial liners and the streets below. Use
is made of the new magnetic landing
scheme and a "whirling disc” starting de-
vice, which appeared i1n a previous issue
of this magazine.

After the necessary fuel and provisions
have been carefully stowed aboard, the
engines are started again and the plane
rapidly riscs into the air; the sensation and
observations are identical with the ones
expericnced upon leaving New York. The
pilot of the “Etheric” heads her straight
up into a strata of air about 2,000 feet
above the surface of the sea. A noticeable
decrease in lemperature is the result and
a very light-headed feeling ensues. Look-
ing off to the east, that is, straight ahead,
a very dark and menacing bank of clouds
is observed. Apprehension is felt, as this
black appearance will shortly prove to be
a severe electrical storm. But the passen-
gers may feel reassured, as their safety has
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been provided for by the equipment of the
“Etheric” in the form of lghtning rods.
These rods extend on all four corners of
the upper plane and a ground is obtained
by the dropping of a copper wire to a
distance of about 150 feet from the bottom
of the plane. Upon the extremity of this
wire is placed a torpedo-shaped steel “fish.”
Should the misfortune occur that the
“Etheric”" were to be struck by lightning,
the discharge would be noiselessly carried
from the protruding rods down thru the
insulated wire and dissipated into the air
below the machine by means of the
"“dummy”’ ground.

Our ~ pilot, with expert skill, starts
the gigantic airplane on a rather sharp
angle and the powerful motors respond
quickly, carrying it to a height of 12,000
feet. At this height we are absolutely safe
from any danger whatever that might have
been in store for us from the approaching
thunderstorm. The speed of the plane
heading directly into the tempestuous area
carries us above it in a very few minutes.
The roll of the thunder is ear-splitting; we
fail, however, to see any lightning dis-
charges as we are above the storm; and
therefore our feeling of insecurity soon
passes off,

By referring to the chart that is placed
amidship on either side of the cabin deck,
we discover that
we have traveled

ELECTRICAL EXPERIMENTER

motors. Our sleep is undisturbed.

About noon next day the summer sun
brings out the highlands of Ireland in
bold rclief and as we drop to a lower alti-
tude in order to affect a landing, we begin
to realize that the populace in the cities
of the country which we are to visit must
necessarily be perspiring in this sweltering
heat. \We are made very comfortable by
the thoughtfulness of the steward, who in
the round of his duties has found time
to look out for our comfort, even to the
turning on of the four electric fans in the
founging room.

Despite the intense heat (note rapid
change in temperature), we are all crowd-
ing to the rail in order to see where and
how we are going to again come back
to Mother Earth. Qur unuttered question
is very quickly answered when the machine
comes to rest on a landing stage, an exact
duplicate of the one we left at Newfound-
land. There are two things that attract
our attention and in which this place difiers
from the Harbor Grace terminus—one o
which is a slightly smaller size airship, built
practically on the same lines as our ocean-
going planes and which is marked in very
large letters designating that it will carry us
to London if such is our intention and des-
tination. The second object of interest is a
large observation balloon suspended at an
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to say, “You came over, up in the air, and
you will again go up in the air trying to
make me pull you and all of your infernai
luggage.” Climbing into this contraption,
with some feeling of insecurity, we finally
arrange ourselves comfortably and our
hackman starts to bawl out at his “bony"
mule, and once more we are under way
and about to visit the splendors and beau-
ties of the picturesquf Irish*landsc’apes.

* * *

This story of a trans-Atlantic trip is not
an idle fancy, but a logical forecast of the
remarkable progress in aviation, the mate-
rialization of which will be found not many
years hence.

The proposed mammoth Aérial Liner
here pictured will be constructed along the
following specifications, according to lo%i-
cal figures which have been past upon by
competent authorities. It will have a wing
span of four hundred and twenty feet, a
fuselage length of two hundred and, ten
feet, and a height of ninety feet from upper
to lower planes. The planes, three in num-
ber, will extend horizontally from the hull
of the ship to a width of two hundred and
ten feet on either side.

The hull, containing the passenger com-
partments, is built on a stream-line basis,
resembling that of a sulfur-bottomed whale,
and is arranged to accommodate eighty-five
people besides a
crew of fifteen

some 600 miles

since leaving

Harbor Grace. A
fellow passenger
is heard to re-
mark that he is
beginning to feel
rather chilled. A
plane-hand, over-
hearing the re-
mark, informs
him that the heat
in the cabin has
been tarned on
and he will find
comfort below.
\We are skeptical
—for who ever
heard of heat in
an airplane? Be-
ing Americans,
we are naturally
inquisitive and
our curiosity gets

-DIMENSIDONS= E men, a total of

fifteen thonsand
e - -WING SPREAQ420% - - - - -» pounds, allowing
S 2 T a % 4 seven thousand

pounds for sup-
plies and fuel
for the 18 hours’

~FUSELAGE 210 L.

- 1600 W.P MOTORS
2000 W £ MOTOR

run ; Sseventeen
hundred pounds
of this reserve
capacity would
be available for
baggage.

The motive
power is derived
from six high-
powered gasoline
motors. The
three motors sit-
nated on the up-
per tier and the
twa on the
lower tier of the
planes are of six-

the better of us,
so we descend
the stairs in or-
der to prove and
find out for our-
selves if what we
were tald is true
or was merely
mentioned to
give us a “psycho-
logical’” warmth.
Going downstairs
we notice a perceptible increase in temper-
ature and a feeling of well being once more
enshrouds us. It is getting to be some-
where around the hour of twelve, noon, a
fact of which we were made aware by the
rumhlings of our stomachs. An electric
gong starts to ring vigorously and as we
have heretofore learned it is the ever-
welcome signal that “dinner is served.”
The menu is not very extensive, but the
food is wholesome and satisfying. It con-
sists mostly of canned goods, due to the
lack of room and the ever-present need for
fight weight in the cargo. However, it
suffices to allay our appetites until we
shall make a landing at Queenstown and
there take our fill of good old Irish “spuds.”
Soon night falls and we retire in our tiny
cabins, where we are soon lulled asleep
by the musical vibration of the “Etheric’s”

Stays; F,

Tank.

Action of Motors an

Cross-Section of the 10,000 H. P. Trans-Atlantic Airplane.
Fore and Aft Stabllizing Planes; C, Four-bladed Propellers; D, Stalrways; E, Braces, Strussing and

Motors In Armored Nacelles; P,

Under which Plane Is F‘ijlng'. Y, Master Carburetor and

Aerial for Wireless Apparata; G, Ventllating System: H,
Kitchenette, with Mutfler Stove Heated by Exhaust from Motors; J, Combined lounglng and Dining
Room, Also Used As Maln Cabin and Szioon; K, Forward Water Ballast Tank; Z, Rear Watear Ballast
As the Fuel is Consumed from Tank M, the Water from Tank Z Is transferred to Tanks K, to
Preserve a State of Longitudinal Equtlibrium; L, Comprest Alr Pump and Reservolr for Use in Forc-
Ing Fuel to All Motors Under Pressure; M, Petrot Fuel Tanks; N, Lubricating Ol Contalners; O,
Radlators of Motors: Q, Fuel Supply Llines with Stopcocks; R,
Graphophone or Music Box; S, Drinking Water Tanks; T, Staterooms; U, Hull; V, Maln Exhaust
for All Motors: W, Partitions of Light Flber-wood Composition; X, Inslgnia or Flag of Country
Ilgnitlon System to Insure Synchronlzed
a Proper and Constant Mixture of the Explosive Agent at All Times.

elevation of 1,000 feet above us; in which
we can faintly see two men waving their
'kerchiefs at us. Upon inquiry as to what
this type of balloon is nsed for, we are
given the information that this is the “me-
tearological station,” operated by the Trans-
Atlantic Airplane Company and by means
of which the various nautical and air ob-
servations are determined and reported.
Under this heading we might state that the
temperature, visibility, time, tide and kin-
dred other computations are made.
Arriving on the street we are over-
whelnied by a crowd of curious peasants,
hucksters and market people. After finally
disengaging ourselves from this human net,
we arrive at the cab station. Qur “flivver”
consists of an lrish jaunting cart drawn by
a one-mule-power animal, “Mike” by name,
who looks at us in his lazy way and seems
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From Stem to Stern:—A, Maln Planes; B,
Baggage Compartment; ¥,

teen hundred
horsepower each.
The central mo-
tor built on the
forward section
of the hull is of
two thousand
horsepower;inall
the stupcendons
total of ten thou-
sand horsepower,
weighing in the
neighborhood of twenty thousand pouuds.*
The horizontal and vertical stabilizers arc of
dimensions in proportion to the rest of the
machine, as are the rudder and elevator.

The upper side of the wings will be de-
signed ta take advantage of the upward
suction. It might be well to state that
66 per cent of the lifting power is due to
the suetion on the UPPER surface of the
wing panel, while only 33 per cent can be
credited to an ectual pressure of air on the
UNDER surfece.

The lifting capacity of these three planes
will be 45 per cent for the upper, 20 per
cent for the middle, and 35 per cent for the
lower plane. Figuring their angles to be
4°, the propellers will be of four blades to

(C!:mﬁmwd on page 594)

*The total gross weight will be 120,000 Ibs., or
€0 tons, and a useful load of 22,000 lbs., or 11 tons.
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Electrical Testing Engineers Made to Order

By C. M. RIPLEY, of the General Electric Co.

AN you nnagine the delight in the
heart of a young man when he
coes 1o his post of duiy on a
baule-ship, cruiser, destrover or
submarine. in Uncle Sam's navy.
and finds that he has charge of some ma-
chines. $imilar to 1hose which he himself
tested and adjnsted in his stndemt days?

" Student Englneers Testing
erator Sets.

With the Speed (ndicator.

Motor Gen-
Note the Man at the Left

000 men in a factory—in all of these activi-
tics—he mu~t e a 10 per cent man.

But work in 1the Navy aud in the Army
is not the only kind of work that Electri-
cal Enginecers are doing and will continue
1w do for cemturies to come—for electricity
is usefnl in peace as well as in war. In
fact electricny is neceéssary 10 American in-

\“

] Synchronous Converter Test Belng §
Conducted by Student Epnglneers at a
lant.

Large Electri

He knows just how they are built, he knows
their performance under different circum-
stances, he knows how far they can he
driven, overloaded, overheated, They re-
spond to his touch, they know his language,
and in a way, lhey are partners in the great
work.

Hundreds of young men who have grad-
uated from the electrical testing course
conducted by one of the large electrical
manufacturing companies are now officers
and chief cngincers in our Navy. Uncle
Sam wanted practical men—men who are
not afraid of overalls or a flannel shirt—
and who fully understood the design, manu-
facture, construction, operation and all the
characteristics of electrical machinery. And
Uncle Sam found these men—hundreds of
them—in this great electrical school.

In this great war, there are many differ-
ent kinds of activities which a man with
a thoro electrical training can undertake;
and whether he be a sales manager, or a
college professor. whether he direct a great
rescarch laboratory or have charge of 20.-

-

dustry, and the wider and wider America
uses electricity in the future, just so much
more efficient will she be in battling for the
markets of the world,

Men from all over the world meet on
common ground in the Testing Department
of this electrical concern—a department
which occupies 732,000 sq. ft. of space. This
area in downtown New York would cover
nearly 15 city blocks, each the size of that
occupied by the Equitable Bldg., which is
bounded by Broadway, Nassau, Cedar and
Pine streets. This space is 29 per cent
greater than the entire rentable area of
the Woolworth Bldg.

One reason why the Testing Department
is the best department for a young man
to start his career in, is because it takes
him into so many different buildings and
permits him to handle so many different
types of apparatus. Hence, it is ideal for
developing his knowledge of all types of
electrical machinery.

The apparatus is tested where it is
manufactured. The rough castings arc re-
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High Volitage
Room, Where Potentlals of Hundreds nf -~
Thousands of Voits Are Avallable. !

i Electrical
' Taught on Actual Test of Large Fre-
quency Changer Set.

A

ceived at one end of the building, machincd.
assembled at ahout the middle of the build-
ing, are then tested, and at the farther end
of the building they are painted, boxed and
loaded on the railroad cars to be carried
later on mule back into the Andes moun-
tains, on dog sleds into the heart of the
Yukon. hauled by mules or by human car-

Experilmental Testing

- e el

Testing Englineers Belng

riers in China or by elephants in India.

Would you believe it possible that this
concern has set aside and reserved merely
for testing purposes, 250,000 k.v.a. of elec-
trical apparatus? This statement is the re-
sult of a careful census and a conservative
one, since it does not include any of the
power stations—a certain portion of which
are used for testing purposes.

At one of the plants the power station has
only 1/10 the capacity of the Testing De-
partment equipment. The total capacity of
apparatus reserved for testing in each fac-
tory is greater than the capacity of its
power supply. This situation is largely due
to the “feeding back” method by which two
motors, both under test, are used for test-
ing each other—one running as a generator
and the other as a motor. This saves floor
space, saves power and lessens the generat-
ing capacity. The feeding back method per-
mits testing to be done on an enormous
scale with the use of a comparatively small
amount of coal, as the machines being

(Continued on page 590)
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A NEW GAS-FILLED LAMP AND
SHADE IN ONE.

The accompanying illustration shows a
unique ornamental gas-filled lamp recently
developed by a large lamp concern.

It is claimed that this lamp produces an
indirect non-glare light which will not in-
jure the eyes. The lamp is interesting in

113

This Lamp Produces An Indlrect Non-Glare

Light Which Will Not Injure the Eyes, and

Moreover the Lamp Comblines a Gas-Fllled
Bulb With An Ornamental Shade.

that it combines an ordinary gas-filled bulb
with an ornamental lamp shade. The lamp.
known as the “Liberty,” is made of plain
white glass with ornamental decorations in
green, gold, blee and other shades that will
llarmonize with chandeliers or room deco-
rations. _—
A NOVEL ELECTRIC WIND-
SHIELD CLEANER.

Altho simple in construction and easily
attached the new electric windshield clean-
er illustrated, manufactured by a Phila-
delphia concern, is attracting consider-
able attention in scientific circles, having
been exhibited for the first time only re-
cently.

A plate-glass disc, set in the windshield
of any make of motor car or truck, is
whirled at 2,000 r.p.m. on fine ball bearings
by a tiny electric motor, the centrifugal
force throwing off rain, snow, sleet, mist
or dust, thereby keeping the vision area
clear in every kind of weather.

ELECTRICAL EXPERIMENTER

The smnall motor is driven by current
from the car’s regular batteries, the makers
claiming that its operatian costs less than
that of a single headlight. Perfect balance
and scientific precizion of the instrument,
it is explained, makes the
high speed possible with
minimum power consump-
tion, there being no fric-
tional wear and tear. A
push button, installed in a
convenient place on the
regular instrument board.
controls the current.

No repairs are neces-
sary, it is claimed. the en-
tire device requiring no
cleaning or polishing. The
motor is weather and rust-
proof while its ball bear-
ings are of a special type
of fine alloy steel.

The diameter of the
standard size plate-glass
disc is seven inches. All"*
parts, except the glass, are
of white metal, heavily
plated with nickel or black
gloss.

Altho made especially
for use on motor cars and
trucks. the device also is
adaptable for use on bat-
tleships, submarines and
aeroplanes. While the
standard size is seven
inches, larger diameters
are obtainable.

LACING SHOES BY
ELECTRICITY.

By Frank C. Perkins.

The accompanying il-
lustration shows a machine
which performs with re-
markable rapidity and per-
fect accuracy the opera-
tion of shoe lacing which.
prior to its introduction,
was purely a hand one and
inaccurate. It is absolutely
required wherever fine
shoemaking is attempted
to lace the shoes at the
throat with thread prior to
the lasting process. The demand for lac-
ing with thread or twine has long been lim-
ited only by the number of operators who
could be trained for this work, requiring
as i1t does exceptional skill and experience
to do even passable work.
It is pointed out that lacing with

thread is practically the one method
by which the evelets and uppers of
shoes can be protected from injury
and which allows the upper to be
drawn closely down to the last—
considerations which are of the ut-
most importance in fine shoe mak-
ing. The operation of the machine
is very simple, all that is required
of the operator being the bringing
of the two sides of the shoe tops
into position, so that the correspond-
ing eyelets are back to back, and
placing them over spindles on the
machine.

A slight pressure of the foot lever
starts the machine in operation and
the thread is quickly past thru the

eyelets and tied in a hard, un-
yielding knot, after which the prop-
erly laced upper is removed from
the spindles, when the machine is
ready to repeat the operation. A

A Tiny Electric Motor Spins

not Lodge.

This Windshileld
Cleaner For the Autolst. The Motor Whirls a Seven-
Inch Glass Disc on Which Snow, Sleet or Mist Can-

simple adjustment makes it possible
to vary the location of the knot, so
that uppers may be tied to allow any
desired spread at the throat.
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It is stated that as the stretch or the
thread used is uniform, one or two simple
tests are all that are necessary in regulating
the placing of the knot to secure the desired
resuit ; and, once this is determined, the ma-

\

Wherever Good Shoes Are Made—There Also Shoes Must Be
‘“Laced’ Before Being ‘Lasted."” Once, Skllled Humans Per-

Now a Machine Does ft—Accurately and
Qulckly.

chine will continue to do the work with
absolute accuracy, one upper being the ex-
act counterpart of all others laced at the
same adjustment, A chart on the machine
places constantly before the operator definite
instructions regarding the spacing.

A HANDY CONNECTOR FOR DRY
CELLS
A connecting board for use with a num-

ber of dry cells is shown in the accompany-
ing illustration as developed and now being

4
A Ngonneetor ror
ory celfs

A Very Handy Connector Board For Dry
Cells. The SiIx Cells Can Be. Joined Up In
Serles In a Jitfy.

made by a Boston company. This connec-
tor consists of a sheet of red fiber 614 in.
long and 4 in. wide, in which brass eyelets
are provided with brass connecting strips
so as to connect six dry batteries in series,
as shown in the accompanying illustration.
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Turning Air Into Bread—Nitrates from

F anyone came along and remarked off-
hand that air could be turned into bread
he would at once be considered a fit sub-
ject for a commission in lunacy. Never-
theless this very thing is being done to-
day, and what is more, Nature has been
doing 1t every day

the Air

By ROBERT H. MOULTON

ing plant has been in operation near
Rjuken, Norway, where 250,000 horscporer
are drawn from the falls. \Working day
and night these quarter of a million water
horses manufacture, out of the air, 200,000
tons of nitrat of lime per anmion. But this

describe the electric flames consisting of
powerful arcs of light, which are used in
the electric furnaces.

The formation of the flame occurs by an
arc of the electric flame being formed be-
tween the points of the electrodes, which

are close to each

for millions of
years. The explana-
tion is this: Nitro-
gen is drawn from
the air and turned
into nitrat of lime.
Nitrat of lime is a
rich plant food and
when put into the
soil makes a won-
derful fertilizer. The
fertilizer make s
wheat grow where
none grew before,
so that finally, by a
devious process, air

actually is turned
into bread.
The largest na-

tural deposits of ni-
trates are in Chili,
South America,
from where, up to
the time of the pres-
ent war, 1,800,000
tons werc exported
annually to fertilize
the farms of the
other parts of the
world. But the

Chilean nitrat de-
posits can not be

other. By this means
a movable and flexi-
ble current is estab-
lisht in a highly
magnetic field. The
electric arc that has
been formed moves
on account of the
magnetic field with
great velocity per-
pendicularly to the
lines of force, and
the electric arc's
foot draws back
from the points of
the electrodes,
When the length of
the electric arc in-
creases, the electric
resistance becomes
greater and the ten-
sion increascs, until
it becomes so great
that the new electrie
arc starts from the
points of the elec-
trodes.

To regulate the
current, an inductive
resistance is used in
series with the
flame. With alter-
nating current all

depended upon with
certainty, even after

peace shall have
come. It has been Atmospheric Nitrogéen at Rjuken, Norway.
calculated that the

Chilcan deposits will Waterfail.

be dangerously rc-
duced by 1935, and inside of a score of
years later the supply will be exhausted.

For these reasons the discovery of a prac-
tical method by which the incxhaustible
supply of nitrogen in the atmosphere can
be utilized, is of the greatest possible mo-
ment to the entire world.

To two Norwegian scientists, Professor
Birkeland, of the University of
Christiana, and Samucl Eyde, an cn-
gincer of the sanie city, is due the
credit for discovering this method.
They are now taking nitrogen from
the air, solidifying it and preparing
it for application to the soil. And,
whereas the method of Nature re-
quires an entire scason to do this, the
method of the two Norwegian scien-
tists requires only a few days!

The plan in a nutshell s as fol-
lows: The air is drawn thruo oxida-
tion towers and is then forced thru
electric arcs, where a terrific heat is
maintained. The oxygen and carbon
dioxid in the air are consumed, lcav-
ing the nitrogen. This is precipitated
in the form of nitrous oxid. This
nitrous oxid is then convey=d to im-
mense porcelain towers 75 feet in
height, where it is condensed and
allowed to settle in vats of limestone.
The chemical action then results in
the production of nitrat of lime.

For several years a nitrogen mak-

the Air

The Above View Shows the Glgantic Hydro-Electric Generating Statlon for the Fixation of
The Great Power of this Statlon can be Appre.
ciated by Notlng the Large Number of Hligh-Pressure Water Pipes Leading Down to the
Electric Generating Station, and Which By-Pass the Necessary Water From the Large
The Station Is the Largest in the World and Develops 250,000 Horse-Power.

1s only about one-seventh of the amount re-
quired by the warld for fertilization pur-
poses. It is cstimated, however, that Nor-
way can develop water power to at least
5,000,000 horsepower, which would make
all the nitrates required.

In order to explain the Birkeland-Eyde
method scentifically, it is necessary first to

the arcs are formed
alternating in oppo-
sitc directions and
appear to the eye to
be circular discs.
This flame provides
a powerful technical means for the oxida-
tion of the nitrogen of the air. _
The electrodes are thick copper tubing,
thru which the water passes for cooling
purposes. See photo of arcs herewith.
The chamber in which the flame burns is
circular, of only a few centimeters width,
and about three meters in diameter. .
The interior of the furnaces is
tined with fire-clay brick, thru the
walls of which the air is admitted to
the flame. The nitrous gases formed
in the flame escape thru a channel
made along the casing of the fur-

nace, which, like the flame chamber,
is furnished with fireproof bricks.

In order to supply the furnace with
the amount of power desired, each
one is furnisht with an inductance
coil, by means of which the power is
regulated as required. The induct-
ance coil serves, mareover, to keep
the flame in the furnace steady and
even while working,

The temperature in the flames at
the Rjuken plant exceeds 3,000 de-
grees Centigrade. The temperature
of the escaping gases varies between

These Four Photographs Show What the Powerful Eiec-
tric Arcs of the Large Furnaces, Used for the Fixatlon of
Atmospheric Nitrogen, Look Like When In Full Activity.
The Electric Arc Spreads Out Between the Eliectrodes,
Breaks and Starts all over Agaln Many Times Per Second,

Belng Past Thru the Areg,
composes the Alr.
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Which Actlon De-

800 and 1,000 dcgrees. The furnaces
are made of cast steel and iron, the
middle of the furnace being in the
form of a circular flame chamber.
The electrodes are led radially into
this flame chamber. By the aid of
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centrifugal fans the air is brought into each  FFTre— i R T
furnace thru tubes from the basement. AN N AT Iﬁ..}.‘,‘_ (TS

When the air in the flame chambers has . f
been acted npon by the eleciric flame the £
nitrous gases formed pass out thru pipes, g 3
which convey the gas to steain boilers, in 1‘.‘ ¢
which the temperature, which was approxi-
mately 1,000 degrees Centigrade, is reduced.
The gases pass on from the steam boilers i
thru an iron pipe into a cocling house, and !
complete the cooling begun iu the steam &
boilers. Each cooler consists of a large :
number of aluminum tubes, over which cold
water runs, while the hot gases pass thru
them. 1o these tubes the temperature of
the gas is considerably reduced. From the
cooling chambers the gases pass to the oxi-
dation tanks., See diagram in continuation. Y
These oxidation tanks are vertical iron t
cylinders, lined with acid-proof stone. The |
object is to give the cooled gases a sufficient  §
period of repose, in which time the oxida-
tion of the nitrogen oxid may occur. The
necessary amount of oxygen is present in [, i’
ample quantity in the air which accom- {
panies the gases from the furnaces. From i

>
e T X e

the oxidation tanks the gases are led by
blast engines into the absorption towers.

The towers are filled with broken quartz,
which is affected neither by nitrous gases
nor nitric acid, and thru them there is a
continual trickle of water, The water ab-
sorbs the nitrous gas and when the ligmd &
has become nitric acid of sufficient strength L
(30 per cent.) it is collected in cisterns, and  §°
from them again into vats filled with lime- |, ' -
stone. R .. 4

There is considerable noise then, as the
nitric acid displaces the carbonic acid of
the limestone. The result of this is a
watery solution of nitrat of lime. It is
pumped into the vacuum evaporating ap-
paratus, heated by steam from the boilers
which are kept hot by drafts of fresh gas
from the furnace. When evaporation is
complete the solution contains 13 per cent.
of nitrogen and it is past into chambers
where it is solidified into a hard crystalline
mass. Later this is taken thru crushing
machines, reduced to a coarse powder, and

Ladies!

put into casks holding 100 kilos each. This
powder is the finished nitrat of lime. The
air has now been converted into fertilizer
ready for application to the hungry soil
The U. S. Government is now preparing to
erect powerful nitrogen fixation plants.

(Continued on page 592)

would You Llke to Vislt Your Near-by Zoological Park?
Walking Around to See the Various Llons, Tlgers and Polar Bears, In which _Case, you Can.
if Visiting the Bronx Zoo In New York Clty, Follow these Two Ladles In Otie of the New
Electric Chairs Avaliable for Visitors at this Park.

Herewith We Have an Interior View of the Great Rjuken, Norway, Electric Plant, Employed

for the Fixatlon of Atmospheric Nitrogen. Such Plants as these);. Many of whic'h arg hﬂ)w

In Use Thruout the Larger European Countries Including Germany. have Solved the Prob-

lem of Where to Obtaln Nitrates, a Predominant War Factor, and a Necessity which has been

Heretofore Supplied by the Extensive Chliean Nltrat Deposits. We Americans will Soon

See the Day When Great Electric Plants Such as these willl Arlse Thruout the Country.
The Demand for Nitrates Is not only increasing Rapidily, but Is Imperative,
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Perhaps You Tlre of

LADIES! SEE THE ZOO FROM AN

ELECTRIC ROLLING CHAIR.

Pleasure can now be mixt with knowl-
edge at the New York Zoo by those who go
there to study the animals. No more will
it be necessary to walk miles upon miles
to study all the exhibits on display in the
greatest menagerie in America, fust get
your electric roller chair—make believe you
are on the board-walk at Atlantic City—and
see all that is worth seeing in Bronx Park.
A twist of the hand lever and away you
spin on your trip to see the lions, polar
bears, giraffes, and monkeys. A storage
battery concealed within the car body fur-
nishes the electric current to actuate the
motor which propels the vehicle. Electric
headlights are provided for night travel,
as well as an electric siren to warn pedes-
trian traffic. —_—

WOMEN AS ELECTRICAL
ENGINEERS.

The Rolin Chemical Company, with a
plant at Charleston, W. Va,, is hiring wo-
men to serve as electrical engineers be-
cause of their inability to secure men.
Fifty-two will be employed.

A Belgian machine for digging canals
will eat its way thru the ground at a rate of
100 yards an hour.

NAVAL CONSULTING BOARD
CHANGES ADDRESS.

Suitable space having been provided for
the Naval Consulting Board in the new
building of the Navy Department, at Wash-
ington, D. C., the preliminary examination
of inventions, which heretofore has been
conducted in the New York office, has been
transferred to Washington, where it will be
directed by Mr. David W. Brunton,

All correspondence relating to inventions
should be addrest as follows

NAVAL CONSVI,TING BOARD
Navy DEPARTMENT
WASHINGTON, . C.
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Popular Astronomy

THE TOTAL SOLAR ECLIPSE OF JUNE 38,

eclipses of the sun and the ad-

vent of comets are two celestial hap-
penings that have always been ob-
served by mankind with the liveliest
terest. 1f the advance of astro-

smical knowledge had accomplisht nothing

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

tie moon passes directly between the sun
and earth and temporarily conceals the
sun from our view. Since it is only at the
time of neéw moon that the moon can pass
between the carth and sun. eclipses of the
sun must always occur at new moon and

Photograph, Taken at Green Rlver. Wyo.,
Inner Corona and Promlnences.

Impossible to Reproduce.

Western Llmbs) Average Fifty Thousand Miles in Helght.

by the Yerkes
All the Finer
The More Conspicuous Prominences (Those on the Eastern and

Ecilpse Expedition Showing
Detall Appearing on Orlginal Negative It 1s

Notice that the Crests of the

Prominences on the Eastern and Western Limbs Curve Toward the Solar Equator as If

Strong Currents Were Blowing in this Direction.

The Top of this Photograph 1s East.

The Prominences Are Blood Red, the Corona Blulsh-White.

more than to free the nations of the world
from the hysterical fear formerly aronsed
by these two phenomena it would he sworth
all that it has cost.

Only two hundred years ago a total solar
eclipse in England was predicted in a
pamphlet, entitled “The Black Day or a
Prospect of Doomsday. Exemplified in the
great and terrible Eclipse. which will hap-
pen on the 2Z2nd of April, 1915"! Predic-
tions of total eclipses of the sun still con-
tinue to be issued in the form of pamphlets,
but instead of direful prophecies they now
contain carefully prepared information and
enlasrged maps of the regions traveled by
the path of totality to facilitate the suc-
cessful observation of a phenomenon that
is now considered to be of such scientific
importance that expeditions from many na-
tions have at s | thousands of

t

It now a matie universal knawl-
edge that eclipses of the sun occur when

can occur at no other time. On the other
hand eclipses of the moon occur only at the
1ime of full moon, ior this is the only time

1918

when the earth can come between the sub
and moon and cast its shadow over the
moon. Since the earth is much larger than
the moon its shadow is much larger than
the moon’s shadow and as a result the
moon becomes entirely emersed in the
carth’s shadow during a total eclipse of the

, moan, while duriug a total eclipse of the

sun the moon's shadow just about reaches
to the earth. In fact the apex of the moon's
shadow cone comes belween the carth’s sur-
face and its centerduring a total solareclipse,
There are times when the aper of the
moon’s shedow falls short of the earth’s
surface. Then an annular eclipse of the
sun occurs. That is, the moon's disk jus:
fails to cover the sun's bright disk, giving
the effect of a bright ring or annulus of
light surrounding the dark body of the
moon, whence the name annular eclipse of
the sun. So near is the apex of the moon's
shadow to the earth’s surface during
eclipses of the sun that occasionally an
eclipse may be annular in ons part of its
course and total in another, the apex just
grazing portions of the earth’s surface and

I totality lasting but a few seconds at the

most. The width of the shadow path then
shrinks almost to zero. The average width
of the path of total eclipse is about sixty
miles and its length something like eight
thousand miles. The greatest width at-
tainable by any shadow path of the moon
is one hundred and seventy miles and this
can only occur under a most exceptional
and favorable combination of circum-
stances.

The moon’'s shadow trails over the earth’s

| surface in the form of a narrow band of

great length. If earth and moon were sta-
tionary the shadow would appear as a
small dark ellipsc on the earth’'s surface.
but owing to the motion of both bodies and
chiefly to the earth's rotation om its axis
the shadow sweeps over the earth in a long
narrow strip bringing successively for a
few brief moments the phenomenon of a
total solar eclipse to all located within its
path. The average duration of the total
phase of an eclipse at any one point in the
path is only three or four minutes. Under
the most favorable combination of circum-
stances totality inay last seven minutes and
fifty-eight seconds and it varies in length
irom this value down to zero, according to
the circumstances of the eclipse. When the
apex of the shadow fails to touch the
carth’s surface, passing either above or be-
low it, there may still be visible a small
or large partial eclipse of the sun, the mag-
nitide depending upon the distance of the

Dlagram to Show Positions of Sun, S; Moon, M, and Earth, E, at the Time of Total Eclipses

of the Sun and Moon.
There May Be as Man
fn a Year and Some

as Flve.

ears There May Be None.
Lunar Combined That Can Occur in One Year Is Seven.

Every Year There Must Be at Least Two Eclipses of the Sun and
There Can Never Be More Than Three Ecllpses of the Moon

The Greatest Number of Ecllpses Solar and
Some of These Are Only Partial

Ecllpses.
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central line of the shadow cone from the
earth, Also whenever there is a total
eclipse of the sun upon the earth’s surface
the partial phase is visible for hundreds of
mniles on either side of the central line of
the shadow, the magnitude of the partial
phase decreasing as the distance from the
path of totality increases. Partial solar
cclipses are quite common occurrences, but
so narrow is the path of total eclipse that
hundreds of years sometimes elapse before
a certain town or district is visited by a
total eclipse of the sun. Every total eclipse
of the moon on the other hand is observ-
able from the entire night side of the earth
since the earth’s shadow is so extensive
that the moon passes entirely into it during
the total phase. So it is that all of us have
seen total eclipses of the moon, which un-
fortunately have little scientific value, while
very few of us have had the good fortune
to observe one of the most impressive
scenes that nature affords, a total solar
eclipse.

On the eighth of last June a narrow sirip
of territory within the United States lay
in the path of the moon's shadow cone
while the paruial phase of the eclipse was
visible to a greater or less extent over the
entire North American continent. The axis
of the shadow cone first touched the eartl
near Japan. After crossing the Pacific
Ocean in less than two and one-half hours
it reached the western coast of the United
States at the mouth of the Columbia River
in the afternoon, crossed diagonally across
the country reaching Florida forty-seven
minutes later and two minutes afterwards
past off the earth at sunset near the Ba-
hama Islands. The frightful velocity with
which the moon’s shadow travels over the
earth can be judged from the fact that it
journeyed from Japan to Florida in a little
over three hours. The lougest duration o1
the total phase for any one point in its path
was two minutes and twenty-three seconds.
Within the United States the duration was
even less, averaging about one and a half
minutes. The width of the path in the
United States averaged fifty miles. Short
as was the duration of the totality of June
8th the eclipse was observed with great suc-
cess by expeditions sent out from the lead-
ing observatories of the United States and,
if the World War had not prevented, ex-
peditions from wmany European nations
would doubtless have traveled to the West-
ern States to observe the phenomenon. As
it was, many astronomers in our own coun-
try who had planned to observe the eclipse
were unable to do so owing to the urgency
of war work.

ELECTRICAL EXPERIMENTER

The Corona., from a Negative by Edison Pettit.
Prominences oh the Eastern and Western
Respectively. The Corona Streamers Themselves Reach Hundreds of Thousands of

Above the Surface of the Sun.

The Lick, Yerkes, Lowell, U, S. Naval
and Mt. Wilson Solar Observatories sent

Thato he Terkes Observatory

A Composite Picture of the Sun’s Disc,and the
Prominence in the Light of Calcium Ray H.

expeditions to favorable locations near the
central line, as well as a number of collece

ORT)
L M r,

&

Photo Dlagram Showing the Path of the Moon's Shadow During the Total Eclipse of June

8th. The Eclipse Started
Swept Dlagonally Over-the Unlted States.

In the Paclfic Ocean Near Japan.
The Eclipse Ended 4 h.

The Moon’s Shadow then
19 m. Later In the

Atlantic Ocean.
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Top Is North, Left East.

The Large
Limbs Twg J

Are 56,000 and 45,000 Miles High
Mites

The Little White Spot, Right Under the East P In-
ence Represents the Actual Size¢ of the Earth. . "dea mATemEity o
the Prominences,

It Glves a Good Idea of the Immensity of

observatories; nearly all of these expedi-
tions obtained photographic and spectro-
scopic results of great value to science.
Clouds brought suspense to practically all
expeditions and to ohseivers stationed at
Denver, the largest town within the shadow
path. they brought a completely overcast
sky and the keenest disappointment. At
Goldendale, Washington, the Lick observers
were kept in uncertaintv until the last mo-
ment, but were rewarded by a surprising
break in the clouds. perfect seeing, at the
critical time and a rich harvest of valuable
photographic plates. A number of eclipse
partics at Matheson. Colo., met with ex-
ceptional success as did also the U. S, Naval
Observatory expedition to Baker, Oregon.
The Yerkes and Mt. Wilson Solar Observa-
tory expeditions at Green River, Wyoming
and the Lowell Observatory expedition
near Syracuse. Kansas, were hampered, but
by no means defeated, by clouds and some
remarkably fine views of the eclipse were
securcd at these stations.

The most important feature of a total
eclipse of the sun is, of course, the corona.
It can be seen at no other time. It is now
possible to study with the aid of suitable
instruments, such as the spectroscope and
spectroheliograph, all the complex features
of the solar atmosphere with the exception
of the corona, ie. the outermost solar
envelope. Its light is excessively faint and
~0 is invisible to the human eye except
when the moon acts as a screen for our
eyes and permits us to glimpse the exquisite
heauty and intricate form of the coronal
rays and streamers for a few valuable mo-
ments. At such times photographs of the
corona are obtained and records of its
spectrum as well, for use in later careful
investigation of the nature of the light and
the causes for the peculiar changes of form
of this strange appendage of the sun.

It has been found frowm studying and
comparing a long series of photographs
taken during different total solar eclipses
that the form of the corona is extremely
mtricate and that it undergoes periodic
changes that are associated in some un-
known way with the period of sun spot
trequency. When sun spots appear in
zrealest numbers on the solar surface the
corona is very brilliant and its streamers
are quite evenly developed in all solar lati
tudes. It is then a sun spot maximum type
of corona. As the sun spots decrease in
frequency the form of the corona gradually
changes. It becomes less brilliant and more

(Continued on page 590)

.
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Experimental Physics

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

By JOHN J.

Radiation—Experiment 99.
N the lesson on Light, we learned that
light comes to us from the Sun by
means of Ether waves; and it was
pointed out that waves in general orig-
inate by vibrating bodies. According
to the Molecular Theory elucidated in the

(9
\_i_,

i

(13

Standard Type of Croocke's "Radlometer.”

When Brought Into a Light Beam the Dell-

cately Poised Vanes WIll Rotate. The Sim-
plest Solar Motor.

lesson on Gases, bodies consist of moving
small particles called molecules. We can
easily imagine that heat is the result of the
vibration of these small particles, and these
vibrations originate waves. Everyone is
familiar with the fact that on approaching
a light, heat is felt; also when a body is
heated more and more light is eventually
given off, if the heat is intense enough.
Therefore, if light and heat are not the
same, they are very closely related. Heat
and Light are both wave motions, originat-
ing at a vibrating source. The effect on the
human senses may be different, but as far
as Physics is concerned they are slightly
di{lerent phases of the SAME thing.

old the hand in ice water for a few
moments; then plunge the hand immediately
in water that has been standing for about
fifteen minutes (and is consequently at
room temperature): the hand will feel
warm. Dry the hand and place it in water
as hot as you can bear, for a few minutes;
now plunge it again in the room tempera-
ture water; the water will feel cold. THE
SAME WATER HAS FELT BOTH
WARM AND COLD ALTHO AT THE
SAME TEMPERATURE BOTH TIMES.
When two bodies are at different tempera-
tures and are brought near, the cooler
absorbs heat from the warmer and the
warmer radiates heat to the cooler until
both bodies are at the same temperature;
when brought in contact the same exchange
takes place with more speed. The human
sense of feeling cold or warm simply indi-
cates whether a body is losing or gaining
heat respectively, which explains why the
water in this experiment felt warm and
cold without its temgeraturc changing (the
temperature of the hand rising in the frst
case, and falling in the second case) Pre-
vost's theory of exchanges states—WHEN
A BODY ABSORBS FASTER THAN
IT RADIATES, ITS TEMPERATURE
RISES; WHEN IT RADIATES FAS-
TER THAN IT ABSORBS, ITS TEM-

LESSON SEVENTEEN

PERATURE FALLS. Newton's law adds
the quantitative statement that the rafe of
cooling of the water body is proportional
to the differénce in temperature of the two
bedies, i. e., the greater the difference in
temperature, the greater the rate of ex-
change. These laws are very important in
quantitative heat experiments, since they
enable us to make corrections for the loss
or gain in heat during the progress of the
experiment and thus not necessitating
tedious and difficult methods of controlling
the temperature of the apparatus.

Experiment 100.

On _photographinF a spectrum such as
was discust in the lesson on light, we find
that the photographic plate’ is affected be-
yond the limits of the shortest visible violet
ray. These are known as the ulira-violet
rays (meaning beyond the violet); the
have been photographed and measured,
having wave lengths as small as .000005 of
an inch. The longest of the rays visible in
the extreme red have a wave length about
ten times as large. Delicate instruments
however reveal infra-red (heat) rays five
hundred times longer than the longest wvis-
ible red ray. HEAT AND LIGHT DIF-
FER ONLY IN THE LENGTH OF

measuring radiations, can be bought reason-
ably, and can be easily made by those hav-
Ing access to a vacuum pump. It consists of
four delicate, very light vanes fastened
to the ends of a delicate cross arm of
aluminum wire, mounted so as to rotate
easily about the vertical axis inside of a
glass bulb which has the zir mostly pumped
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Measuring the Amount of Heat Recelved from
the Sun by Means of a TIn Can, & Thermome-
ter and a Wooden Stand *'S,”” to Act as a
Non-Conductor of Heat.

THEIR RAYS. THE SMALL RAYS
HAVE GREAT ACTINIC VALUE
(measured by the action on a photographic
plate): THE LONG RAYS HAVE
GREAT HEAT VALUE. The Radiometer
is a fairly sensitive ljttle instrument for
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The Syntonlc Leyden Jars. When the Second

Jar ‘A" Is Put In Rescnance With the

Charged Jar "B,"” a Spark WIIl Appeéar In Gap
on “A,"” When the Jar ""B" Is Discharged.
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A Home-Made Form of ‘"Radlemeter” Con-

structed from an Erlenmeyer Flask, Some

Glass Tubing, a Ring Stand and a Few Pleces
of Tinfoll or Aluminum

out. The vanes are blackened on one side
and highly polished on the other side.
When the instrument is brought into a
beam of sunshine, near a gas flame or elec-
tric bulb, the vanes rotate rapidly. The
writer has found it good sport to make a
radiometer (see Fig. 90B) using an Erlen-
meyer flask for the glass bulb and tin foil
blackened on one side for the vanes. We
require aluminum wire for the cross and
upright, cork stopper, glass tubing, pinch
cock, and rubber tubing, and DeKotinsky
cement for making the connections air-
tight. (It is found necessary, because of
leaks, to evacuate the flask from time to
time.5 The action is simple. We notice
that the direction of rotation is such that
the black side moves away from the heat
source. The black surface absorbs practi-
cally all the heat striking it, while the shin-
ing surface reflects practically all the heat
radiations it receives. Hence the black
sides become slightly warmer, A freely
flying molecule striking the black side ac-
cording to Prevost acquires some heat, and
its vibrations are strengthened, Omn leaving
the vane the reaction on the vane, secardin
to Newton's third law of motion, is =qua
to the action of the leaving particle, A
freely moving particle striking a shining
side (colder) vane has its strength af vibra-
tions lessened, hence its reaction on the vane
is less than the reaction of the particle on
the blackened side. There being more farce
on the blackened side than on the shining
side, the set of vanes move in the direction
—{irom the blackened side ta the shining
side—away from the source of heat.

Experiment 101.

Transfer the insides of a can of your
favoritc peaches to your own inside. Punch
2 hole thru the can A and insert a ther-
mometcr T. Solder a circular piece of tin
B at the open end of the can, and blacken
it with soot. Fill with water thru the
thermometer hole, and place on a wooden.

(Continued on page 588)
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Why Use Tungsten Lamps?>—Ask Uncle Sam

Ipefficient Electric Lamps to be Eliminated. Why Carbon Filament Lamps Must Be
Substituted by Tungsten Filament Lamps

December,

incficient incandescent lamps has

been adopted by the United States

Fuel Administration, effective on
and after September 15, 1918. The plan
contemplates the gradual elimination, ex-
cept in a few rare instances, of the inef-
ficient types of incandescent (carbon and
metallized filament) lamps and the substitu-
tion therefor of the more efficient tungsten
lamps.

PLAN to save electricity and, there-
Aby to save fuel by the elimination of

Conservation Program

The following program is recommended
by the United States Fuel Administration:

1. The elimination of unnecessary types
of standard carbon lamps and of carbon
lamp types for special applications as fol-
lows:

The standard 60-watt multiple carbon
lamp 100-130 volt range.

The standard 20-watt S-14 bulb multi-
ple carbon lamp 100-130 volt range.

The 120-watt standard multiple carbon

lamp 100-130 volt range.

The complete elimination of standard
30-watt and 60-watt round bulb, multiple
carbon lamps, and ali other types of 100-
130 volt range multiple carbon lamps with
standard base used for decorative pur-
poses.

2. The complete abandonment by central
station companies of the installation and
renewal of carbon incandescent lamps of
all sizes and discouragement of their use
by their consumers and the public for any
use or application for which tungsten lamps
can be substituted; this policy to go into
full effect not later than Sept. 15th, 1918,

3. The gradual abandonment of the in-
stallation and renewal of metallized fila-
ment (GEM) lamps of all sizes by the Cen-
tral Station companies and discouragement
of their use by their consumers and the
public for any use or application for which
tungsten lamps can be substituted.

Under special and wunuswal conditions
where it is absolutely necessary to use
lamps with exceptionally robust filaments
owing to rough handling or excessive vi-
bration, the use of carbon lamps is recom-
mended so that the metallized filament
(GEM) type may be completely eliminated.
This policy to go into full effect not later
than November 15th, 1918,

4, It is recommended that the use of con-
siderable numbers of the smaller sizes of
lamps for commercial and industrial appli-
cations be eliminated where it is practicable
to substitute for them large, single gas-
filled lamps of highest efficiency in a smaller
number of lighting units.

5. It is recommended that the use of
plain vacuum tungsten lamps in sizes of
100 zatts and over be eliminated and when-
ever practicable gas-filled tungsten lamps
{nitrogen bulbs, etc.) of highest efficiency
substituted therefor.

6. It is recommended that the Central Sta-
tion Companies be requested to urge upon
their customers and the general public in
the advertising in the daily press, company
house organs and in all promotion literature
the importance of selecting lamps of sizes
which do not provide an amount of illumi-
nation beyond what is strictly necessary,
the exercise of due care in extingnishing
all lamps which are not needed and the
elimination of all extravagant and wasteful
use of light.

It is also pointed out that tungsten lamps
of the smaller sizes have filaments which

(Continied on page 587)

REASONS WHY You Stould Use TUNGSTEN LAmP

- Tungsten Lormp
Cost the some ﬁ

Carbon Lamp

= 7o run-wihch JS& you prefers:

M?Mg ot i —
CP® Y /

Wotls per A
({1
]
o

CP=257
The Wosloks/
Crdon Shaod

Wtk ptr CA AN
pocvom tyoel

The sav. fy
Wz2z2p Tongsion shoue

T e — .

Same V2,
la;”;psw

00% Light

Tursgsten Nilrikgen Larmp

CnIpamer

N regs
”
Sper year

en o cpcorion raguire 3,530 malfs
o ¢ w2MIS nsmiI Ny TUNgsEn k2mps
ond "Walls * & what yoo py o

S MO0 LD TURGSICn-NIrG L Reaguires
;ﬁrvﬂsraj / ewaf.tffo‘fv”@ av.f;?gl.%
fions ca) Bt w78 wolls per CA

B ‘rl/ﬂ 1sTer?

= Samge c.A
You con save 75 cenls ond oblan 1he same
C.P by usirg f:‘//;g:/m- Nitrepen Aorngs
bosed on .78 wolts per ££

f‘- e F e ‘f po 2 gt Ay :.
P EWET Y AR JNIV7 RN CCTTILITY &4

perate ¢rdon Iamp of Fiven CP

Bungalon

T e B
Roorn 1o Kaomr wic™ v Save
~orisr

Bungalow
e

| = ;
! ks 'f"w ""!' .. —
S 82 £ (35 W) €2rBIn [2MNS g S0y

1 Aowry per oty or 83 A0urs pef TRTiA Surnvry 79 hours per month. KW /. »60:6:140

| Hilowatt fowrs (KW )« 6706235 = k002 34.2 cppa0 s 143 KWH. of 10¢ per KHH. monibly bil

SKWAN N Cemnth o 52,42 Yt 84 S2n rver cordon famos =58 par ot

Copyright, 1918, by E. P. Co.



www.americanradiohistory.com

546

Cold from

Since publishing our Editorial “Cold
From Electricity” in our September issue,
we have been in receipt of hundreds of

—Comn
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Fig.1

Orlglnal Form of Peltler's Historic Cross, Comprisin
Blsmuth.

duced When the Current Is Past from - Blsmuth to — Antimony.

of Metal, One of Antimony and One of

letters from interested subscribers who
were looking for more information on this
interesting subject. Many readers state
that they have tried to obtain the cold effect
from Peltier’s Cross, but have failed to get
results. Many questions were asked of uvs,
such as the dimensions of the anttmony
and bismuth bars, purity of the metals, sor-
face conditions, current density required,
how and to what extent the solder is
flowed into the joint, kind of solder used,
etc. These are some of the outstanding
questions and the present article is intended
to clear up these points. .

Our illustration shows the original form
of Peltier’s historic Cross. The two metal
bars may be about six inches long, one inch
wide and about one-eighth inch thick, altho
the dimensions do not play a great rdle in
the success of the experiment, as long as
the dimensions are so that the two metal
bars have not too high a resistance. Both
antimony and bismuth have high resistance,
as the following table will show. If copper
is taken as 1, then the two metals in ques-
tion will have a resistance as follows:

ARtimony ........c.eeceeeun- 18.07
Bismuth . 64.52

Thus it will be seen that the specific re-
sistance of bismuth is sixty-four times
larger than that of copper. Accordingly,
unless the bars of Peltier's Cross are made
of a sufficient cross section, there will be
generated a certain amount of heat by the
passing of current, if this current is suf-
ficiently powerful. For that reason the
cross-section should be large enough. Both
antimony and bismuth are refractory metals
and are both exceedingly brittle. For that
reason the bars must be cast.

The material does not exist in sheet form
and is difficult to obtain even in the form of
bars in the open market. Both metals can
be melted in a crucible with a moderate
amount of heat, and can be cast in a sheet
iron form or mould. This is the method
which the Editor of this publication used
some years ago successfully. The two bars
are then well cleaned where they cross and
soldered along the four corners with the
rd v half and half solder. The purity

‘ﬁ‘l

Modified Form of Peltier’s Cross, In Which
a Bar of Antilmony and One of Blsmuth Are
Soldered Together WIith a Depression Drilled
at the Juncture. A Temperature Fall of
44°C. or 8&'F. Was Observed by Lenz.
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of the metals does not play a very great
rble, altho before casting into bars, all the
dross should be carefully skimmed off for
best results.
7 _— Our Fig. 1 shows
the original historic
) form of Peltier’s
Cross, and it works
as follows: After the
bars have been
crossed and soldered
as shown, we connect
a dry cell, or a single

:;; Daniel) type copper
ot sulfate battery to
> .

points a and b, It
0

will be seen that the
current flows from
(positive) bismuth to
(negative) antimony.
In other words in the
) direction a, E, b. If
the tip of a thermometer is placed into the
shallow hole E which can be drilled with
an ordinary machine drill, it will be found
that the junction has been cooled to several
degrees lower than the surrounding tem-
perature.

Two Bars
old Is Pro-

AT T AN R ot e a4

READ THESE ARTICLES |IN
THE JANUARY "E. E”

Cold Light—Do you know all the
present sources? Then read this
timely article on the "light” of the
1 future.

Solar Motors—an interesting ilhis-

d {rated arlicle on the largest one ever

built in America. It uses Sun Power

arrect.

d  An All-Eleciric IHot-Air Balloon—
it does not use hydrogen gas.

Mt (Pilson's Hundred Inch Tele-
scope.

1 An Llectric Furnace Regulator for
the residence.

“Odd Photo” Contest—a rare coi-
lection of wonderful photos—every-

thing from sunspots to ball lightning!

3 Winter-time Uses for the Electric

Fan. by Paulive Ginsberg.

The Secret of the Magnet Poles,
by Valter E. Keever.

Lxperiments in  Radio - Activity.
{ Part 1, by Ivan Crawford.

1 The Great Lakes Radio Training
School, with Photos. :
How to Build a Vertical Type Long

IVove Loase Coupler, by Joseph H.

Krauss, Jr.

Popular Astronomy—Seventh
Paper, by Isabel M. Lewis.

As well as the Usual Departments, E
including “Lxperimental Mechanics” E
i Physies, and Chemistry.

T, L DT

In further proof of this experiment, Pel-
tier connccted the points ¢ and d to a
galvanometer. As soon as we interrupt the
current from the battery, either at a or b,
a t]hecll-mo—elcctric current will circulate thru
c Ed

In order to still hetter show the cold ef-
fect of the electrical current, Lenz made the
following cxperiment: He used the form
of Peltier’s Cross, as shown in our illustra-
tion, and drilled a shallow hole as indicated
at E. The entire apparatus was then placed
in selting snow, and the depression E was
filled with water. \When the metal cross
had taken on a temperature of 0° Centi-
grade (32° Fahrenheit) Lenz connected a
Grove battery (1.8 volts) to the cross, the

N R I
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current traveling from bismuth to antimony.
Five minutes afterwards the water in the
depression right over the point where the
bars were soldered together, was not only
frozen completely, but he found by actual
measurement a temperature of — 4.4° Cen-
tigrade (24.07° Fahrenheit).

1 course, it is not necessary to use the
original Peltier’s Cross in order to make the
purely cold producing experiments, the same
results even on a much better scale are ob-
tained by the device shown in Fig. 2. Here
we have an antimony and bismuth bar sol-
dered together as shown; a depression E
can be drilled right at the juncture of the
two metals. \When passing a current thru
the direction from bismuth to antimony,
tlﬁ junction will be cooled quite consider-
ably.
The Editors will be glad to hear from
readers who have worked along these lines,
and shall be pleased to hear of any new
experiments or of any new or original work
in this direction.

ELECTRICAL DOLLS RAISE FUNDS
FOR AIR SQUADRONS

These two electrical dolls are the only

two of their kind in existence. They walk,

Photo @ Underwood & Underwood

A  Wondesful Electrlc Doll That Talks,

Walks, Moves Its Arms, Rolls Its Eyes, and

Everything. Small Electric Motors Operate
‘This Interesting Automaton.

talk, dance, bow, roll their eyes, move their
arms, lead the orchestra, move about and
appear to be virtually “alive.”

They have been loaned to the National
Aeronautics Committee to raise funds for
the air squadrons going overseas, to supply
them with a full athletic equipment, con-
sisting of medicine balls, boxing gloves,
baseballs and bats and the like. The dolls
are mounted on small wheels and are htted
with small electric motors. A flexible cord
conducts current from a lamp socket or bat-
tery to the motors.

BOCHES USE SHELL TO BEAR
MESSAGES

What next?!! Now the boche is using a
message-bearing shell, says a recent British
report. This new mcessenger shell is being
used by the Germans to convey messages
to isolated units or from forward to rear
lines, and one of them was recently shown
to an American press correspond{:nt. It
has a head which can be unscrewed, into
which the message is inserted.
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Radio Around the World

N October first, a radio mesage was
transmitted and received over a
distance of twelve thousand miles.
The message had been flashed from
the powerful Marconi wireless sta-
tion at Carnarvon, Wales, B. L, to a receiv-
ing station located at Sydney, Australia.
\While wireless experts were not surprised
at learning that wireless messages had been
received in Sydney, Australia, from Car-
narvon, Wales, a distance of 12,000 miles,
they pointed out
that this was
nearly double
the distance that
messages ha
been previously
sent. It was on
Tuesday, October
1, that Premier
Hughes and Sir
Joseph Coadk of
Avnstralia, who
were then in En-
gland, sent two
messages from
the new Marconi
station at Car-
narvon, Wales, to
the Amalgamated
Wireless Com -
pany’s plant at
Sydney; thus
these messages
enveloped the
carth. for Hertz-
ian waves move
equally in all di-
rections, as the
accompanying il-
lnstration shows.

ber of cases with very gratifying results.
For instance, it has been fonnd that the
Goldschmidt (German) type of radio-fre-
quency reflecting altermator which was for-
merly used at Tuckerton, N. J.,, was so sen-
sitive that it practically required an opera-
tive to stand alongside of it all the time in
order to constantly adjust the various elec-
tric circuits and to keep the speed of the
machine constant. Besides, it had a num-

ber of delicate mechanical features which

This may or may
not have been a
freak radio trans-
mission, said a
Marconi engineer, but in any event it marks
a new era in long distance radio-telegraphy.
In fact, it actually brings true the dream
of Nikola Tesla and many other great
scientific minds, who some vears ago pre-
dicted that the day would come when
wireless waves would encircle onr globe.
As we know that wireless waves spread
out equally in all directions just like the
ripples in a pond of water when a stone is
dropt into it, thus these powerfn] radio
oscillations emanating from the antenna
at the Carnarvon radio station, radiated
in all directions, east-west-north and
south; and eventually, at a point approxi-
mately half-way around the globe. or at
Sydney, Anstralia, where a snitable appara-
tus had been erected, these same etheric
wave vibrations were again picked up and
interpreted.

Many interesting and revolutionizing de-
velopments have been and are taking place
in the realm of high-speed long-distance
radio-tclegraphy. Among other interesting
happenings in the field of commercial and
governmental radio-telegraphy, we find for
one thing that the forms of transmitters
for this work have been changed in a num-

Illustrating How the Latest Radlc Transmlitting Record, from Carnarvon, Wales, to Sydney, Aus-
tralia, Caused the Whole Globe to Be Enveloped in Radlo Oscillations,
Were Used, They Could Undoubtedly Be Heard on the Moon.

required thc atmost skill in the operating
personnel.

Another form of transmitter which has
accomplisht some really remarkable work
in long-distance radio transmission in the
hands of skilled engineers and operators, is
the high-power oscillating Poulson Are,
such as supplied by the Federal Telegraph
Company and other concerns, The United
States Government has vsed a large num-
ber of these Arc transmitters. and is ne-
gotiating for a number of them at the
present time in both large and small sizes
for various requirements. A number of the
larger wireless stations, including the trans-
Atlantic station at Savville. L. 1., have used
a high-power Arc for transmitting. Both
the Goldschmidt Atlernator and the Poulson
Arc arc foreign inventions, and while they
have shown some very excellent results in
many ways, it is gratifying to note that they
have hoth developed undesirable character-
istics in operating, which have given way to
an American form of high power radio
transmitter of the radio-frequency alterna-
tor type, and upon which many hundreds of
thousands of dollars have been spent in re-
search by one of the largest electric com-

www americanradiohistorv com

)f A Sensitive Recelving Set

panies in America. Some of the best trans-
mitting records ever made, both with re-
gards to the clcarness of the signals re-
ceived and also their strength, have been
transmitted across the Atlanuic Ocean from
one of the large American trans-Atlantic
radio stations by means of the Alerander-
san radio-frequency alternator.

A few years ago the radio-frequency al-
ternator was considered more of a labora-
tory device than anything eise by electrical
engineers, and
even by the radio
cngineers them-
selves. But at the
present time the
high frequency
alternator in
question has been
developed to such
a perfect degree
that it really rep-
resents a remark-
able stride in en-
gineering design
and technique. At
present there are
being used two
large units of this
type, one rated at

k.w. and the
other at 200 k.w.
Once upon a time
these machines,
in order to pro-
duce a frequency
of 50,000 cycles a
second, had to re-
volve at the tre-
mendons and
very dangerous
speed of 20,000
r.p.m. (revolu-
tions per minute)
and up to 30,000
r.p.m or more, but at the present time they
have been so perfected in design as to re-
quie a rotation speed of but 5,000 r.p.m.
Therefore, one of these machines can be op-
eratcd without any greater attention than 1s
required in the operation of any commercial
dynamo or motor. It is possible to instruct
radio operators in the handling of a plant of
this type, it is said, within a few days. These
machines are under perfect control at all
times, and their regulation and operation
either for telephone or telegraph wireless
transmission is beautifully and accurately
effected by means of a novel magnetic amph-
fier, which keeps the load on the driving
motor constant, and also the frequency of
the ontput current constant. The windings
and magnetic sections are water-cooled.

For trans-Atlantic or trans-continental
transmission, it has generally been thought
that nothing else would do than a high
stecl mast with which to support the an-
tenna, or else the employment of a series
of tall steel masts extending over a distance
of a mile or so. such as one finds at New
Brunswick, N. J., or Honolulu. Something
entirely new in the wireless field is the fact

{Continued on page 588)

Oopyright. 1918, by E. P. Co.
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Harvard Hails the Naval Radio Man

ARVARD, scion of American col-
lege and university life—renowned
for its classic halls and dormitories,
where thousands of America's

. greatest engineers, lawyers and
captains of industry have been educated for
generation upon generation—has capitulated

Flg. 1.—Demonstrating 4 Portable Radlo-6et equipt with Hand-driven
Exciting Dynamo Before an Interested Clads of Harvard Naval Radio

Students.

to Uncle Sam's naval radio men, whom we
see busily at work mastering the intricacies
of wireless telegraphy in the three accom-
panying views reccently taken at the Har-
vard Radio School, where several thou-
sands of the Nation's finest are being given
intensive training in Radio.

Once these classic halls resounded to the
why and wherefore of the gerund and
gerundive and why Nero burnt Rome. Now
all one hears is the steady all-
day drone of the fve-hundred
cycle buzzers as the keys tap-tap
and the sailor boys learn how to
take down a mcssage at the rate
of forty words per minute, more
or less—usually less, at least for
the first few weeks.

Fig. 1 of the accompanying view
shows a portable radio field set
equipt with manually driven dy-
namo and tripod, being demon-
strated before a squad of junior
naval operators. It is an un-
written law that the Navy is out
to beat the Army when it comes
to radio matters, and judging by
the great interest evinced by all
of the students present at the
various classes, it seems that the
Jackies will at least give the
Doughboys a hard tussle, when it
comes to solving the various
phases of angular impedance and
the logarithmic decrement. The
portable field radio set, shown at
Fig. 1, has a range of about forty
to Afty miles, and is intended for
use with a collapsible aerial, s
which is supported when in use
from a telescopic stec] or wooden
mast, about seventy-five feet

high. The receiving instruments and trans-
mitting apparatus are all contained in a
cleverly designed water-proof case resemb-
ling a large dress-suit case. It is surpris-
ing how quickly the boys are trained to set
up and dismantle one of these sets, and as a
matter of fact, they have often set up such

a radio station and had it in operation in
less than two minutes.

The view of the instrument laboratory,
Fig. 2, illustratcs some of the cxcellent
equipment available at the Harvard Radio
School. At the right of the photograph is
seen a switchboard controlling the trans-
mitting apparatus, this panel containing an
A. C. volt and ammeter, a D. C. volt and
ammeter (for motor-generator set) as well

as frequency and power factor meters. The
hot wire radiation ammeter is mounted just
over the spark gap in the center of the
photograph. The receiving set in front of
the student seated at the table with the
head ‘phones on, is of the de Forest type,
with calibrated dials which indicate the

wave length being received directly in
mceters. Three electrode vacuum valves are
used practically all together in both the
Army and Navy sets, and the rcceiving set
here shown cmploys vacuum valves. A
naval officer is scen in the foreground in-
structing the operator seated at the instru-
ment table. In the background may be seen
the large-sized oscillation transformers of
the spiral copper ribbon type, while at the
leit the copper plated Leyden jar
condensers may be observed. In
the extreme rear corner of this
Jaboratory there is mounted a
complete, magnetic type, auto-
matic starter for the motor-gen-
erator set.

If you want to se¢ an inter-
ested class of radio students, just
glance at Fig. 3, which shows a
class in “Radio Theory” at the
Harvard Radio School. A Naval
petty officer is acting as the in-
structor to this class, and we are
glad to say that the Navy De-
partment has succeeded in en-
listing some of the best radio
men in the country for this pur-
pose. Some of the classes are
very large and contain several
hundred students. Unlike the
average collegiate course in radio
or electrical engineering theory,
these future naval operators are
taught theory hand-in-hand with
actval practise. This is proven
by the fact that wherever there
15 a blackboard at this school
there is also invariably a more

Fig. 3.—One of Harvard’'s Radlo Classes in “Theory”—The Exact Re-
lation Between Radlo Theory and the Apparatus Itself Is Taught By

the Aild of Blackboard and Instruments.

www americanradiohistorv com

or Jess complete set of apparatus
such as used in practise. Note
the close interest manifested,

&7 J__: _ _._J
Photos Edwin Levick

Flg. 2.—In the Receiving and Transmitting Apparatus Laboratory
Where the Future Nava) Radlo Men Are Thoroly Instructed In the
Handling of Modern Apparatus.
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The Code-

DJUTANT-GENERAL McCAIN, in

discussing the publication of war-

casualty lists, makes this statement in
regard to the transmission of numerals by
telegraph: “More mistakes are made by
telegram companies
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Numerals Get “Theirs”

By THOMAS REED

troubled with the rain soaking in around
her window-frames. She had carpenters
on the prcblem, and plumbers, and masons,
and 1 guess most every profession but
undertakers, and they applied shingles, and

See how pretty! All of them different
from the letter-signals, and with such a
natural progression—prefixing dots in regu-
lar order, then knocking them off till you're
out of dots again.

Some cantanker-
ous users of these

in transmitting fig-
ures than in trans-
mitting anything
else.”

Groaning business
men everywhere
crowd forward to

testify that this
statement is only
too true.

For many of the
errors in telegrams
there exists efficient
first-aid. The over-
speeded telegrapher,
losing a word, re-
places it with a nice
fresh one from his
own vocabulary,
fully as long as
yours, and as stout
and serviceable in
every way; and this
honest practice an-
swers very well, the
context usually en-
abling you to restore
your correspondent’s
original word, if for
some reason you like
it better.

For straightening
out proper names,
you rely on the won-

=

AFTER YOUVE FOOLED
ABOUT WITH YOUR VALVE
FOR A WHILE woRminNg ON
SOME PET SCHEME OF YOUR
OWN ,— AND GOT T S0 IT
WON'T WOARN AT ALL

THE P——N THING

—~ AND TRY ALL SORTS OF
STUNTS AND DIFFERENT
IDEAS AN' EYERYTHING
BUT STiLL 1T woOoN'T

Siz2

— AND YOU PU2RLE AND —
THINK, AND- CWRSE THE
INVENTED vALVES

GUY wHo

-AND AS A LAST RESORT
AND WISH You coutD Seg You
I~

RESOLVE T0 TRY ONcE
MORE AnNO PRESTO — 1!
SHE BveKS UP apnp OSCILLATES
LIKE A BIRD == - __

OH-#-HH JOw !t~ -
AINT 'T GA-R-R-REAT TO

perfect productscon-
sider them just near
enough alike to be
confusing. But that
isn’'t all; plumb in
the middle of this
dream of complex
symmetry, what
meets the eye? Hor-
ors! As I live, five
dots for the fhgure
“5"1 Forthwith arise
the voices of the
Babe and Suckling,
inquiring in plaintive
tones, “If five dots
is good for 5, why
in— why in teleg-
raphy isn't six dots
good for 6?”

As usual, the Babe
and Suckling are
easier spanked than
answered. The sim-
ple series of taps, or
any short sounds,
represent numbersso
naturally that any-
one, telegrapher or
not, can read them,
and read them right.
Whatever else a nu-
meral does, it surely

derful insight of the
elevator man, who
after years of prac-
tice is able to rec-
ognize a patronymic
even when severely
*Qake” for Baker"

But for the poor hard-working numerals
there is no “timely succor” anywhere in the
community. . Every little figure has a mean-
ing of its own; and, loyal as the digits may
be to their corps, it is impossible for one of
them to “take another’s place and do the
best he can.” Remember what happened
to the porter who put off at Buffalo the
man in lower six, instead of the onec in
lower five, who'd requested the favor?!l

A wounded numeral is a “dead” numeral.
But because he's the most vulnerable does-
n’t explain why he’s the oftenest hit.

Hush now, ilush! for me purpose is to
invade the guarded enclosure, and attack
the sacred cow. Is it possible that the com-
plex numerical code-signs themselves are
partly to blame?

What, as a matter of fact, is the objec-
tion to using simply:

disfigured—such as

—a scheme which would have occurred to
Father Adam, if he'd received a telegraph-
set along with his animals?

1 assure you I'm trying to handie this
subject with the tender Circumspection a
mother accords her child, or a2 bomber his
bomb; for it's a “common-sense” sugges-
tion, and nothing infuriates people like one
of these, I've found.

[’ll never forget my experience with a
worthy lady, a neighbor of mine, who was

Yes—Fellow “Radlo Men'"—We Know How It Feels!
ments We All Have Knowh,” Drawn by R. O. Mr. H. 0
Burney Promises to Become the "Balrnsfather' of the Navy.

Burney,

tin, and tar-paper and cement and bad lan-
guage, without effecting a cure, or relieving
the “soakage” in the slightest degree.

Becoming involved as a last resource, I
suggested that the rain, beating in thru the
wire screen, was backed up on the window-
sill by the lower frame of the screen, form-
ing a pool, from which water could leak
by gravity into cracks, while the sloping sill,
if free, would carry it off.

Now I'm telling you the truth: that
neighbor, a perfectly intelligent and good-
natured lady, and up to that time a great
friend of mine, absolutely repudiated my
1dea, not with indifference, but with violent
peevishness, and flatly refused to "try such
a useless experiment” as lifting the screen.
She must have tried it eventually, because
1 heard (tho not from her) that my guess
was right, and that now in a driving storm
her sCreens are raised an inch, and all is well
with her. But she hates me, and the plumber
and mason and carpenter hate me; and 1
thank God the undertaker wasn’t there!

Why! oh why! do people feel that way
toward the “common-sense monger?” It's
simply a curious trait in human nature—
any further contact with which 1 aim to
avoid, except with my retreat carefully
covered.

The man who invented the numerical

code-signals is probably dead by now, but
I'll bet that as long as he lived he prided
himself on their letherial beauty: .
E=e—2 = =7/
s — — =8
-=4 ===, =9
..... =5 ——=--=0
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This Is Osciflation No., 2 of “"Great Mo-
M. C. S. Stadacona. Mr.

ought to “nume’:
and the simple ones
do, while the code-
man’s intricate Sig-
nals don’t. He
scems to have drest up his cook till she’s
spilled the beans.

Some say you couldn't count nine quick
dots with accuracy. But you can count the
quickest-striking clock up to 9, and even to
12. As a closer comparison, take the fire-
alarm tappers in the engine-houses and
street-boxes. They're quicker than any
clock, and furthermore deal in spaced
numbers, forming tens and hundreds, as
“2-6; 3-8-5"; but | never heard that
the firemen often drove half a mile to box
375, for example, miscounting it for box
385, just around the corner. The dot sys-
tem’s good enough for them, and they some-
times betray a regard for holding their jobs
at that.

Others say the dots would be mistaken
for letters:

. would be “E” as well as “1
L3 “” IIIII " " " "Z"

5 o Qe 6 " “ “3"

i TS & dET) [ “ dsger

Oh, yes, serious confusion would result:
an operator copying "EISH dollars,” for
instance, might mistake the “Eish” for an
accidenta! sneeze, ignore it completely (as
etiquette requires) and inform Jones that
Smith “will give you dollars”; and Jones
would think his message was the words to
a song, a companion-piece to “‘In the morn
1 bring thee violets,” and perhaps get mad
—because some folks don’t like music.

But talk about mistaken identity, how

about the ‘“abbreviated form” of code-
numerals actually in use, where

-="1" also “A"

- l‘2|' L1 li[}!!

(Co.u.tirmcd on page 585)
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A Rotary Quenched Spark Gap

teurs who find it impossible to join the
Service for some reason or other, and
realize that the present is an excellent time
to make that ‘iperfect” set if for no other
reason than the quite obvious fact that raw
material will not be cheaper than it is now.
Of course you exclaim: "Cheapl Why, it
costs more now than it ever did.” Well,
yes, that may be so, but did you ever stop
to_think what it will cost after the war?
No doubt your next {ransmilter will em-
ploy a rotary quenched gap, as that is the
most efficient type up to date. Should you
be undecided as to the design, allow me to
submit the following, as it combines the
best features of the gaps on the market,
besides several original ones. It is easily
made with no other tools than a small
bench lathe and slide-rest and the usual
experimenter’s hand tools. It is so de-
signed as to combine the utmost in rugged-
ness with the easiest accessibility and the
material will not cost much.
Parts “A" and “B” should be of brass
or copper, or possibly aluminum, tho the

THERE are a great many Radio ama-

By FRANCIS R. PRAY

tapt into part “B” and four in “G” should
suffice. Make them all the same distance
apart.

It is suggested that the motor be bought
first and the various parts built up on it.
One of about 1/16 H.P. with a ‘“round”
frame is necessary. The feet or base shonld
be broken off and the projections ground
down to the surface. [t should be securely
fastened to the tube “E” by machine screws
tapt into the frame. Disc "I” is of Bakelite
fastened to tube "E” in the same manner
as Disc “F.”

A “close-up” of the regulator is shown
in Fig. 2. A piece of phosphor-bronze or
silicon-bronze is turned with a cross-section
as in "M."” A hole thru the center is made
to fit the motor’s shaft and a set-screw is
used to fasten it on with. “L” is a ball-
bearing unit about the same as those used
in bicycle wheels and may be obtained from
any of the large bearing manufacturers.
The spring “O” is of brass or steel and is
used to hold the motor shaft as far to the
right as possible. It might be suggested
here that if the shaft has no “play” it would

be bored to ventilate the motor at points
“U” and “\"” all around the tube.

fv f1g.2

13

- -—/
lermminals ——*+

i

\
‘Ven! holes

Fig.1 .

Well. **Radic-Bugs''—Here's a Good Rotary-Quenched Spark Gap Suitable For Any Experi-
menter’s Transmitter. tt Not Only |s Better Gooled Than the Fixt Quenched Gaps But It Gives
a Much Clearer and More Penetrating Tone.

sparking surfaces “C" should be heavily
silver-plated in order to insure the utmost
efhiciency, and you know aluminum cannot
be plated. Part “A” may be cast solid and
the cooling flanges cut in later with a part-
ing tool. Much care should be taken to see
that the sparking surfaces are cut at exactly
45 degrees and perfcctly smooth before
silver-plating. The ring “D" may be made
of any tough metal, since it carries no
current. It is held onto the Bakelite tube
“E” by eight machine screws. Tube “E"
need not have a wall thicker than !4 inch.

Disc “F" is of Bakelite also, and should
be accurately fitted to “E” so as to exclude
air. Eight machine screws tapt into its
periphery should be sufficient to hold it in
place firmly. A whole picce of Bakelite
with a cross-section like “G” should be
turned on the lathe and fitted into a recess
in “B.” This hole should be cut first and
the 45-decree sparking surface turned last,
vecause this surface should not vary the
slightest in its orbit. " is held in place
by metal washer “H.” Four machine screws

he all right to take a little off the motor
bearings to make some, as the gap’s adjust-
ment depends on this feature. “P” and “Q”
arc large washers. On the right end of
part “M” a small recess is drilled just large
enough to hold a single ball bearing. Axle
grease or vaseline is put in the hole to
mzke the bearing run easily. By turning
knob “K2” the sparking electrode “B” is
moved to and from the electrode “A”
When a satisfactory distance is found by
experiment, the lock-nut “Kl1” is screwed
up tight. In assembling the gap, turn “K2"
as far up as possible and unscrew the ma-
chine screws slightly at "R.” The holes
for these machine screws in the rim around
part “A” should be somewhat larger than
usual so that when part “A" is fitted to
part “B,” “A” may be moved around until
it fts cone “B” snugly. Then the screws
“R" are tightened and gap is ready for use.
If desired, a hole may ve bored at “S” and
a small tube tapt in thru which gases may
be forced for expecrimental purposes. An
outlet may be made at “T.” Holes should
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A Detail view of Rotary Quenched Gap, End-
Play Shaft Regulator.

AIRMEN USE FALL AS RUSE TO
FIND HIDDEN WIRELESS.

Residents of Glen Cove, L. 1., who a
short time ago had been wondering aund
complaining about the continnal flying over
their houses of airplanes from Mitchel Field,
Mineola, were amazed when it became
known that Department of Justice agents
have been searching the city for an alieged
hidden German wireless plant, said to have
been discovered thru efforts of the airmen.
The wireless plant is declared to have been
located in the chimney of a house in the ex-
clusive Red Springs section of Glen Cove.

For days airplanes have been hovering
over the city. Two machines came to
grief, and the pilots were taken into nearby
houses. Now it is said that the accidents
werc deliberate, with the intention of gain-
g admittance to the suspected house.

After being picked up, presumably un-
conscious, and carried into a certain house.
one of the airmen, while left alone, is said
to have found the concealed wireless.

HOW TO MAKE BUZZER GIVE
HIGH TONE.

Being in need of a buzzer giving a high
pitched tone I took an ordinary call buzzer,
removed the armature and ¥4-inch from the
end of the contact spring | wound two
turns of No. 22, B. & S. bare copper wire
around the armature under the contact
spring, and two turn around the armature
and over the spring. Then 1 twisted the
ends of the wires together tightly,. When [
replaced the armature and adjusted it I
had a high tone buzzer, which made hardly
any noise to the ear, but using a telephone
receiver it almost “raised the dead.”

Contributed by

GEO. F. HARRINGTON

urns aver sprmg
Torns under sprg

A Simpte Trick For Making Any Buzzer Hligh
Tone.
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DETECTOR BUILT ON ATTACH-
MENT PLUG.

of a ‘receptacle
detectors can be

Herewith is a drawin
detector.” Any number o

_I
Poir cuo
#al receplocke Bottorn of affoch-
o T_ = ment plug
==J
T o P - .n:

|
|
n
The Aight Dope In Detector Design—Build it

on am old Fuse or Attachment Piug. De-
teciors So Made Are interchangeabie.

made. and different ones screwed in as
needed.

The base is made from an old wall type
receptacle or other kind of receptacle. The
detector container is made from the bottom
of an old attachment plug. The plug screws
into the receptacle and the detector is then
ready for use.

Contributed by E T.]J,

A CLEVER WIEE%EE PRACTISE

Talke an old tuning coil, remove the slid-
ers of alider and on each comer of the top
of the end support tack on two thin wooden
sticks, such as kite sticks, and let them
praject over about 4”7 at one end. If a
tuming coil is used, bring out each end of
the winding as shown in coil No. 1. Con-
nect telephone receivers as shown in dia-
gram.

Tao make coil number 2, take an old cur-
tain pole or a piece of broom handle, Saw
off a piece about one inch in length. Now
io make the end, take an old piece of heavy
cardboard and cut out two circular pieces
about two inches in diameter. After find-
B;E the exact center of your cardboard,
take the round piece one inch in length,
and attach the two cardboard discs, one at
each end. After completing, wind full of
Mo, 16 or I8 insulated magnet wire and
hoal up as shown. ~ N

By depressing the key the battery is con-
nected with coil No. 2; the magnetic lines

filesrant Aey

i‘ Buzzer

A

=
ot hel e

Q_E;)— Phones

A Good Use for the Present Useiess Tuni

Coll—Utillze it In Connection with a Srr:'n;l‘i

Spool of Wire.—No. 2, to Make an Adjustable
Sound, Code Teacher.
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of force travel from coil No. 2 to coil No.
By operating the key according to the

ELECTRICAL EXPERIMENTER

code, the sound will be heard in the re-
ceiver, the same as in long distance wire-
less receiving. This outfit 1s fine for learn-
ing the wireless code, as the sound produced
in the receivers can be varied in strength
by shifting the coil No. 2, along the slide
strips on top of the coil.
Contributed by T. G. GRANTHAM.

A PERFORATED TAPE CODE
TEACHER.

After reading the description of various
contrivances for teaching the code, I thought
I would try to make one of my own design.
Here is a description of it. Referring to
the illustrations, A is a tin can cover, the
one represented in the fizure being 7" in
diameter. This will take a record 22" long,
or long enough to hold the entire alphabet,
minus the figures. It has a grooved pulley
about 2” in diameter fastened under it on
the center by 4 screws. A hole is drilled
centrally thru both pulley and can cover.
This had better be done before fastening
them together. Procure a base of suitable
size, and on one end tack a piece of tin
2" square with a hole in the center. Fasten
an insulated wire under one tack and run
this to one binding post.

The can cover should have a small piece

Drive pulley  Sprig belt

A Simple, Home-made Perforated Tape Code

Teaching Instrument. Tin-can Cover
\\Serves as the Tape Drum Which is Rotated
\ by the Beit and Hand Wheel.

cut out of its edge 1/16 of an inch wide,
as at B. Two springs shaped as at C are
soldered to the can cover inside at D. The
record is a strip of paper about 24” long,
with the dots and dashes cut out with a
ticket punch. The ends are past thru the
cut in cover edge and fastened under the
ends of the springs. The cover can now be
mounted on the base, over the piece ot tin.
Put a couple of washers under it, and fasten
it down with a screw. Put a washer under
the screw head too. The brush is made of
spring brass shaped like E. Cut slits in the
end so it will be sure to make contact with
the can cover thru the dots and dashes in
the tape record. A driving pulley is now
mounted on the other end of the base.
Put washers under this too. Screw a
handle on to turn it by and have a hole
in the handle large enough to turn freely
on screw holding it. Connect this pulley
with the small one with a strong belt. Put
a piece of rubber band in it so it will always
be tight. The pulleys need n t run exactly
true. Connect the brush with the other
binding post and the code teacher js fin-
ished. In making the records repeat the
same letter three or four times in some of
them, as it is necessary to hear them over
and over again to remember them. It is to
be remembered that the instrument is con-
nected in series with a buzzer or sounder

and battery.
Contrihuted by A. E. HERSEE.
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AN IMITATION “STAGE” RADIO.

Having need of an imitation wireless
sending station for use on the stage that
was to operate in semi-darkness, 1 hooked
up a buzzer and electric light globe (paint-

Buzze.

te

An “Imitation’ Radio Outfit for the Sta

The Buzzer Squawks and the Lamp Fiashes

Each Time the Key Is Prest. The Effect is
Very Reaiistic.

ed blue), so that when a contact was closed
it would connect both of them as shown in
the diagram. The buzzer represents the
noise of the spark discharge and the globe
represents the light that the spark throws
off. The contact is to be closed by the
operator (actor) pressing the key on the
stage. The buzzer and the light, of course,
are not to be seen by the audience. They
may be placed behind a box or some other
object on the stage. The buzzer should
make the loudest noise possible. When
this apparatus is used in the semi-darkness
it will prove very satisfactory.
Contributed by G. B. PENNEBAKER.

HARD RUBBER PANELS.

Go to the storage battery station in your
town and ask for some large size battery
jars that have been discarded. These can
be procured for little or nothing. Soak
these in hot water until they are pliant and
then with a hack-saw cut so that the saw
cuts two sides at once. If the rubber be-
comes stiff while sawing, immerse it in the
hot water again. After it is washed it can
be polished with linseed oil and shellac. It
can be drilled with a metal drill. If one
piece is not of sufficient thickness, two
pieces may be fastened together, rough
sides touching, by means of the screws of
the apparatus.

Contributed by DONALD HUCKE.

ROUND TRANSFORMER CORES.

In cutting the sheet iron laminations for
the “legs” of transformer cores, make them
of different widths, i.e., cut them narrower
as they get farther from the middle. The

Arrongermens of

o sheets Lo mote
rowrd Irenst core |
1]

Here's How to Make Round Transformer
Cores at Last. Neat, Efficlent, and Techni-
cally O. K. Thanku, Henry.

legs will then be round, rendering the trans-
former much more efficient and also easier
to wind on the coils.

Contributed by H.G ASCHBRENNER.
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How to Make a Seven-Inch Reflecting Telescope

one which came within the writer's
limited means financially is respon-
sible for his accomplishing the task
of making a telescope of considerable effic-

HE desire to see the planets thru a
telescope of greater power than the

By LATIMER J. WILSON

There will be needed two discs of com-
mon plate glass, seven inches in diameter,
one-inch and one-half an inch in thickness
respectively. The thicker disc becomes the
specuhion, the other the “100l.” The thick-
ness of a glass speculum should be in pro-

partion to its di-

A Seven-itnch Reflecting Telescope, the Speculum of Which Was

1t Provides Beautlful Views of Mars, the Moon,

Juplter and Saturn, and Equipt with a Terrestrial Eye-Plece, Fur-
nishes 2 Powerful Telescope for Marlne or Land Use.

Made by the writer.

ameter about as
1:8

Two or three
pounds of car-
borundum  No.
80, one or two
pounds of No.
120 and two
pounds of Grade
FFF will be
needed for the
grindingg One
i half a pound of
l Jeweller’s Rouge
(iron oxid) and
about three
pounds of Bur-
gundy pitch, two
cakes of bees-
wax, four ounces
of turpentine and
a pound of resin
are required for
polishing. These,
with a few chem-
icals needed for
silvering the fin-
ished mirror,
complete the list
of ingredients

iency. The grinding, polishing and figuring
of a glass speculum 1s not beyond the aver-
age ability, and such an accomplishment is
far more satisfactory than the purchase of
a refracting telescope of small size, Indeed
the service rendered by a home-made 11-
inch reflecting telescope has compared fa-
vorably with that rendered thru several
months’ experience with an 1l-inch re-
fractor of the best construction.

A seven-inch speculum is less difficult to
construct than a ten or an eleven-inch, tho
it is powerful enough to disclose details on
the discs of Mars and Jupiter, Saturn and
the moon, and will present splendid views
of the wonders of the milky way. But if
one wishes to attempt a larger size he may
do so by following the methods described
herc, increasing in proportion the length of
stroke in working and the quantitics of
material.

The concave mirror, or speculum of a
reflector performs the same service as the
lens of the refractor, it brings the rays to
a point in the focal plane thus forming a
real image of an object. This image in
both telescopes is magnified by the eyepiece,
various eycpieces being used to furnish dif-
ferent magnifying powers. It is obvious
that the quality of the image must be per-
fect to permit of magnification.

The materials for a seven-inch mirror in
1910 cost about §3, including the glass discs.

which one must
purchase.

The one-half inch glass disc, edges
ground smaoth and top edge of the rim
slightly bevelled, is cemented with pitch to
a wooden block ten inches in diameter. The
block is then

the glass tool the hand must at no time come
in contact with the glass of the speculum.
The heat from the hands is sufficient to pro-
duce a perceptible effect in the final curve.

The No. 80 carborundum (or emery) is
made damp with a little water and is spread
thinly over the tool. The speculum is held
by the handle in such a manner that a very
slight pressure from the side of the hands
is upon the wooden block; it is then moved
forward and backward across the tool, the
worker rotating the speculum all the time
by means of the block and the handle. As
the grinding proceeds the worker walks
around the support in a direction contrary
to the direction in which the speculum s
rotated. The speculum should be moved
forward and backward a space slightly
greater than one-half the diameter of the
disc. This motion tends rapidly to cut
away the center of the upper disc, at the
same time cutting away the edge of the tool,
making the latter conver and the former
concave.

The amount of concavity necessary for a
focus of sixty inches is equal to the are
subtended by a radius of 120 inches.
Roughly it can be determined by frequently
examining the surface of the speculum in
sunlight during the stages of rough grind-
ing. Wet the disc and hold it so the sun’s
light will be brought to the position of best
definition, indicated by the smallest disc of
the solar image. When the distance from
glass to image measures about sixty inches,
the rough grinding is complete.

The successive stages of the grinding are
devoted to refining the curve and eliminat-
ing the pits and scratches caused by the
coarser particles of carborundum. [t will
be well to subject the No. 120 grade to a
series of two washings, Mix the whole of it
into a receptacle holding two gallons of

made fast to a

rigid support, a 1

post or a barrel H* Block hondle

that has been ;' -;&5’/‘”/51”7 | H ] .
* _ les

tﬁ}:;nl%cf,gitene%}:: D‘foé’d/bﬂ of rofation

e T G+ Strovght siroke bockword

Aite (o rEils e We Direction boy walks

ly aronnd the 8 - Block suoport 5

support and must P Post

have plenty of y," [ H ]

room for the nec- 2 s ]

essary arm move-

ments in grinding

and polishing. -

The onc-inch : 3

thick disc, the fu-

ture speculum, is ;—---—-‘"‘3

cemented with RNy ) '-;EE-I

pitch to the cen- ‘%‘s_ W x-lcpa2 /s P

ter of a circular = [xese 1|

wooden block six ]

mches in diame-

ter on the top of

which is screwed
a handle. In
manipulating the
speculum over

the Speculum.
Stroke:
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Iflugtrating the Ditferent Motlons Followed In Grinding and Pollshing
1—Length of Stroke to Produce Sphere:
3—Long Stroke, Tending to Produce a Parabollc or Hyper-

2—Short

bollc Curve.
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water, stir well and immediately pour off
all but the sediment. This will be used for
the first stage of fine grinding. The portion
that was poured off should be allowed to
settle for ten seconds and then all but the
water and sediment contained in the lower
part of the vessel again poured off. These
sediments labelled 1, 2 and 3 are to be used
in the first, second and third stages of the
fine grinding.

The stroke in grinding with the finer
grades is progressively shortened. Mov-
ing the speculum forward and drawing it
backward a space of one-third or one-
fourth the diameter tends to keep the curve
concave, and gradually to produce a
spherical form. Shorter strokes tend to
flatten the curve and during the final two
or three hours of fine grinding the strokes
may be no longer than one and one-half
inches.

The FFF Grade of the flour of carborun-
dum is subjecied to several washings as
follows: (a) the coarsest 3 seconds; (b)
20 seconds; (c) I minute; (d) 10 minutes;
and (e) 30 minutes. The particles held in
suspension in the washing that is left after
standing 30 minutes are so fine that the
liquid seems almost to be pure water.
Great care should be taken not to permit
coarser particles froin getting mixed in the
fine grades when they are placed upon the
convex surface of the tool. Plenty of
water must be used during the fine grinding
to prevent the disc from binding as it is
manipulated over the glass tool.

The final surface when the fine grinding
is complete wili present an appearance of a
thin film of dred inilk spread upon a piece
of transparent glass. Black type well
spaced and lighted one-quarter of an inch
in size should be easily distinguishable as
viewed thru the ground surface, if the
back surface is of polished plate.

Next the Burgundy Pitch is melted and
strained. It is then thickened with resin or
thinned with turpentine until when cool (at
the room temperature) it permits a slight
impression to be made with the thumbnail
when prest into it. The grinding tool is
cleaned and a strip of surgeon’s tape, or
lantern-slide tape (paper) is stuck to the
glass circumference so that it will protrude
about one-quarter of an inch all around
above the surface. The melted pitch is
then poured on the tool and allowed to set
an instant.

The speculum is painted with the rouge,
which has becen mixt with water and only
the top one-third of which has been re-
moved for use, thus assuring only the finest
portion, avoiding coarse particles.

It is very important that the speculum be

ELECTRICAL EXPERIMENTER

kept thoroly wet with rouge and water
when it is placed upon the warm pitch and
gradually permitted to rest upon it until the
surface of the pitch has assumed the curve
of the speculum. The pitch is then reheated
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inches) is placcd a lamp having a bright
flame hidden entirely by a metal chimney.
Opposite the brightest part of the flame is a
needle hole so directed toward the mirror
that the light from it will be reflected back

Specuturmn
A
Direction #aie blaoe s

1MOVed OCross rays

g -

~ollie gl

. _n.. _]

Sectrono! sphere

s

] i Sl AT Wn .

Hyperbolo

Melal
[ chimney

Needle hole

Positiono!|
= ege ond
knite bigde

Poroboia

Colore spnerord
i

Here A—B Represents the Position of the Speculum and the Light-Source for Testing the Ac.

curacy of the Grinding and Polishing.

C—Shows How the Surface of the Speculum Darkens

for the Spherical, Parabollc and Hyperboilc Curves, as Seen When the Knifé-Blade Screen Is
Moved Across the Cone of Rays at the Place of Best Focus.

by passing a gas flame across it rapidly
unti] it is soft enough to permit squares
to be prest into it. These squares must be
spaced one-quarter of an inch apart by
pressing a wooden foot-rule in lines at right
angles, the lines being one inch apart. A
square should not come exactly in the cen-
ter of the tool but should be sufficiently ec-
centric to allow only one corner to be in
the exact center. When the squares are
formed the grooves can be cut out very
clean with a sharp knife, after which every
particle of the debris must be washed oft
the polisher which is again heated by the
gas flame and coated with a mopping of
melted beeswax., The speculum 1s again
painted with the rouge and is gently prest
upon the semi-warm surface. In a short
while it will shape the surface into perfect
contact. Then the polishing can begin, the
purpose of the squares being to distribute
the rounge and to assure even polishing.
Frequent application of rouge s necessary.

The strokes are at first long as in the
coarse grinding. When a sufficient polish
appears the mir-
ror can be sub-
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Showling Detalls of ‘““Equatorlal” Mounting for Seven-inch Reflecting

Telescope.
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— —_— well-known Fou-
tens s e cault Knife-edge
Meto! cover -5mch focol lengllh  forol length of plano Test. Always b;-
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Handle //- D permitted to rest
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In a darkened
room the specu-
lmin is placed in
an upright posi-
tion and directly
in front of it at
a distance equal
to the radius of
curvature (in
this case 120
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to a point within ten inches of the Jamp at
its side. The brighter the light and the
smaller the needle hole the better will be the
result. The writer has used satisfactorily a
small arc projection lantern having a prism
in the path of rays and the light from the
lantern reflected from a needle hole in a
piece of tinfoil glued to the side of the
prism. This eunables the worker to make
the test at a distance of only a few inches.

The light from the needle-hole illuminates
the mirror as seen at the principal focus.
Inside this focal point the image of the
lamp will be seen upright; beyond the point
it will be secen inverted, but at the focal
point the light from the bright needle-hole
will illuminate the disc so that no image
will appear except the mirror’s bright disc.
An opaque object such as the straight edge
of a knife blade mounted upright can be
past across the cone of rays before the eye.
1£ the shadow advances as a straight line in
the same direction as that of the moving
knife-blade the blade is too near the mir-
ror: if it comes from the opposite direction
it is too far. but i1f the mirror gradually
darkens, the blade is in the best focus and
the test can be made. .

Imagine the surface of the mirror il-
luminated from a direction opposite to that
from which the blade is moved. If the sur-
face then presents the aspect of a ridge
around the edge and a hill in the center, the
polishing strokes should be lengthened to
cut away the clevations. If the mirror
shows a slight depression the strokes should
be shortened. If a deep depression is seen
and the outer portions of the disc seem
turned back, the figure is that of a Ayper-
bola and to correct it go back to the grind-
ing, using very short strokes.

A perfect sphere is indicated when the
surface darkens evenly. Work first for this
effect. Then to produce an approximate
curve that will satisfy all demands polish
for a very few moments at one time with
long strokes until the surface looks like a
shallow dinner plate, a very faint trace of
a depression in the center. This will pro-
duce the approximate parabolic curve, and
if not carried too far will result n a per-
fect speculion.

(Continued on page 530)
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A Simple Study of Currents and Magnets

By Prof. E. H. JOHNSON, Dept. Physics, Kenyon College

NE of the first facts that the in-

vestigator in the field of electro-

magnetism comes to recognize is

that there is a “directedness” to the

reactions between magnets and
current-bearing conductors. The mystery
is partly dispelled, however, when
he learns that a magnet, whether
permanent or due 10 a current in
a coil of wire, can be attracted or
repelled only by another magnet—
that is. it is acted upon only by a
magnetic feld.

Now the "field” in the sense here
used means the entire region thru-
out which the magnetic force can
be detected by any means whatever.
Therefore the various portions of
the field can be considered to have
direction, because a force has a
direction. And if we try to map
out a field of magnetic or any
other kind of force on a sheet of
paper, we will get a series of lines
or arrows, not necessarily having
any regular arrangement. Such a
map is naturally limited to two
dimensions, and so will represent
only some one plane arbitrarily
chosen in
space field of force we may be
studying. These direction lines in
the field have been called the
“lines of force,” and it must be
remembered that they are directions only
and probably do not exist in any much
more real manner, but they do serve to
enable us to form a comprehensive idea of
the possible causes of the reactions we may
actually observe.

To help one to grasp the ideas involved
in a clear manner, many simple experiments
can be performed, but we will content our-
selves with several of the simplest o:nes,
which, tho not new, are well worth close
observation by the student.

To begin with, we have the fundamental
law that LIKE magnetic poles repel one
another, while UNLIKE niagnetic poles
altract one another, lence, according to
our previous statement that the magnetic
force of a magnet, as ordinarily observed

Yo Produce a
Current Must Pass Counter-clockwlse Around

"*North” Magnetic Pole, the

the Core as Shown at the Left. A “South™
Pole Results from a Clockwise Directlon of
Current Thru a Magnet Coll.

1s made evident only in the presence of
another magnet, we have to conclude that
when a compass needle which is held near
a wire bearing an electric current is de-
flected, some portion of the region contain-
ing the wire must contain a magnetic pole,
or its equivalent, as the source of the f%rce
which affects the needle. Let us try the
experiment and 1then draw our conclusions.

Place a magneto compass on a table
where it is not near any other magnetic
body, and then, after it has come to rest in

;Reverslng the Posltlon

its natural North-and-South position hold
directly above it and parallel to it, a single
wire in which a small direct current is
flowing. It will be found that if the cur-

rent is flowing from South to North above
the needle, the North pole of the needle

the three-dimensional The "Compass Test” for Determining If a Conductor Is Carry-
Ing a Current, and If so, In What Direction It I3
of the Compass Reverses the Deflection

of the Needle.

will be deflected toward the West, as shown
at —a—, Fig. 1. If the current is reversed,
the needle will swing to the East, as shown
at —b—., Now if the wire is slipt under
the compass and the preceding two steps
are repeated, the deflections will be
changed correspondingly, as indicated by
and —d—, Fig. 1

The Earilest Form of Electric Motor Devised

by Faraday In 1822. It Is Described Here In

Detail so That the Student Can Construct
One and Study It.
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FlowIng.

From this simple experiment we can See
that there is a definite relation between
the direction of the current and that in
which a magnetic pole will move, if free to
do so. If one imagines that he can look
along the wire, of which the shaded por-
tions in Fig. 2, represent sections,
the arrow-heads will show the di-
rection in which a North magnetic
pole will move when the current
1s flowing out from or into the
plane of the paper,

Another simple rule covering
all of the above cases, is that
known as the right-hand rule,
which states that if the current-
bearing wire is grasped in the
right hand, with the thumb point-
ing along the wire in the direction
in which the current is flowing,
the fngers will encircle the wire
in the direction in which a North
magnetic pole would be deflected.
See Fig. 3. This rule is perhaps
the easiest to remember of the
many which have been proposed,
but it should be clearly seen that
they all lead to the same conclu-
sion and that the law they seek to
illustrate is perfectly dehnite and
invariable.

So numerous are the experi-
mental possibilities for demon-
strating this principle that it is
in fact difficult to escape its application
in any branch of electrical science.
Without it electromagnetic machinery
would be impossible. For the present, a
few simple constructions will suffice to
show how repeated or continuous motion
may be obtained instead of single simple
deflection as in the case of the compass
needle, and altho the examples here given
are in the nature of toys long known to
anyone familiar with the subject, they will
be highly instructive and well worth the
time and effort involved in their construc-
tion by anyone who is not thoroly ac-
quainted with them.

Secure a glass tube or slender lamp
chimney (A, Fig. 4) about 6 inches long
and an inch or so in diameter. Into its
ends fit two corks, B and C. Thru the

The

*Right-hand Rule"
Direction of the Magnetfc Whirls

Which Glves the
About a

Conductor,

lower cork, C, thrust an iron rod, D, about
% inch in diameter and 3 inches long.
Around the lower half of it wind a couple
of layers of insulated wire (any size from
No. 18 to No. 24) and carry one end of the
wire up thru the cork as shown at E, so
that it may be surrounded by a layer of
mercury, F, which, in turn, should not quite
cover the upper end of the iron rod. Thru
the upper cork, B, pass a short length of
bare copper wire G, and then hang from it
loosely a sufficiently long piece of similar
wire, H, to just dip into the mercury. This
device can be mounted in an upright posi-
tion on a block in any convenient manner.
(To be continued.)
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Spectroscopic Methods and Spectra

A SEQUEL TO “HOW TO BUILD A SPECTROSCOPE"”

Method No. 1.

IS method of obtaining the spec-
trum of a gas, is the only one that
can be used, and has several difficul-

ties in the way of home-made ap-

paratus. The principle of the method
is. that the ‘required gas is sealed up in a
tube in an exceedingly dilute condition, and
by means of platinum electrodes, the tube
1s connected to a spark coil. The tubes are
of the shape shown in Fig. 7, and the nar-
tow portion is placed in front of the slit for
inspection. These tubes cannot be home-
made without special apparatus, etc., but
can be purchased from dealers in labora-
tory apparatus with varions gases, such as
oxygen, hydrogen, carbon dioxid, etc. The
price of these varies somewhat, but the
lowest is about $1.50 per tube. They can

also be obtained filled with the rare gases,

argon, helium, neon, krypton and xenon,
but these will not interest the average ex-
perimenter as they are only for use with
delicate_apparatus, besides ranging in cost
from $5.00 to $15.00.

To those who are interested in this branch

of the work, however, a tube can be pur-
chased that, coupled with the fittings of a

Reflector Rheostat-,

By D. S. BINNINGTON
PART Il—Conelusion*

stop-cock is then closed and the tube is belongs really to Physical Chemistry, which
ready for use. This tube possesses the ad- correlates all that is known from the chemi-
vantage that it
can be filled with
any desired gas
for one outlay.
But care must be
taken to exhaust
it thoroly, else
complications will
ensue. It should
be noted, too,
that all the mate-
rials used to pre-
pare the gas must
be as pure as ob-
tainable. The gas
should be washed
with a proper
wash liquid, and
dried over con-
centrated Sulfn-
ric acid, Calcium
chlorid or other
drying agent.
These details,
however, can best A Standard Spectrometer as Used in the Laboratory. Note How the Prism

> is Clamped to a Rotatable Table. The ‘Telescope and Colilmator Are
be obtained from Adjustable and the Base Has Three Leveling Screws.

cal. electrical and physical stantjpoinls. and
places it on a common foundation.

Method No. 3.

This mcthod is really the simplest of all
three, but has some disadvantages, however,
which eliminate it from certain classes of
investigation. It consists, essentially, in
vaporizing the material in the electrical arc.

A quantity of carbons about 34" diameter
should be cut by means of a small saw into
pieces 6”7 long. One end should then be
roughly rounded off with coarse sandpaper
or a fﬁe. It should then be clamped in a
vise or between two boards, and a hole
drilled in the center of the end about as
large as a pencil lead, and about 3/16” to
14" deep. A mixture of the material to be
used and its own bulk of charcoal is then
powdered, well mixed and packed into the
hole. It is then placed opposite a plain
carbon in a horizoatal position, and an arc
struck between the two. A small amount
of the material is vaporized into the arc,
the temperature of which is sufficient to
vaporize any known material. As, if this
method is used, fresh carbons must be pre-
pared. it is convenient to make a smail stand
to hold them in use and so that they are
easily interchangeable.

An apparatus for this purpose has been
designed by the writer and is shown in
Fig. 9. One carbon is fixt, while a clip 1s

made into which the prepared carbons can

Appearance of Finlshed Electric Arc for Producing Varlous Spectra. A Water Rheostat is (Canh'uued on page 594)
Used In Serles with the Ar¢ on 110 Volts.

good laboratory, will give excellent results.
The tube is shown in Fig. & As will be
seen it has the two platinum wires sealed
into it, and also two glass stop-cocks. For
use it is connected to an apparatus giving a
steady flow of the required gas, both stop-
cocks opened and the gas ailowed to flow
thru for about half an hour, when both
stop-cocks are quickly closed.

The tube is then transferred and con-
nected to a mercury vacuum pump (one
such as described in an earlier issue of this
magazine) is ideal. The cock leading to
the pump is opened and the tube evacuated
for a considerable length of time. The

*Concluded from the October issue,

a text-book on Chemistry.
This covers the field of work
on gaseous spectre for “ama-
teurs, but, however, hardiy
touches it from the scientist’s
point of view, as the subjcct of
gascous spectra has probably
the widest field of all spectro-
scopical work, and merges to a
considerahle extent into X-
Rays, Radioactivity and similar
fields of clectrical work con-
nected with vacuum tubes, and Sealed and Experlmentai Forms of Glass Tubes in Which

basing their theories on elec- Gas Is Placed. The Wires Are Connected to a Spark Coll
trons, etc. Indeed this subject and the Glowing Tube Examined Before the Spectroscope.
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An Electrical Photo Printer

By DR. E. BADE

7Y HE electrical photo printer is made
1 from a wood or metal box eight inches
in length, nine inches in breadth, and
twelve inches in height. The cover, one
[inch thick, extends two inches on each side.

is made in two parts but it differs from
those usually employed in that an iron
flange, E, is attached to it, which hooks the
presser block and holds it in place at F.
The same piece of iron also presses the rod

1918

December,

wood and covered with suitable cloth. The
sCreen 15 in its normal position when it is
down. The negative and the paper are
placed upon the glass plate and the mask is
adjusted. As soon as the press is brought
down to hold the picture in place, the rod 1s
pushed down by the flange, the screen lifted
by the system of levers, and the light from
the bulb will print the sensitive paper. This
forty watt bulb, which is constantly lit, is

View of Finlshed Electrical Photo Printer.

The center of the box receives the frame
of an ordinary printer in which the glass
is later placed. On the right and the front
of the cover two heavy wires, A and B, are
fastened. The movable masks of tin, C and
D, slide on them. The hinged presser block

Where Many Photo Prints Are to be Made an Electrical Printing Box Constructed as Here
Shown WIll Save Much Time and Give Excellent Results. *

G, which, by means of levers, pulls H down-
ward. H fits into another pair of levers
within the box which lift the red cloth
screen, J. The lever is held in place by the
brace.

The screen is made from a framework of

fastened to the lower part of the box.
Since the bulb is always lit it furnishes
light for printing and developing. The
printer should stand at the right end of the
table and the fixing baths at the left end.
Such a printer saves much time indeed.

AUTOMATIC GASOLINE ENGINE
“STOP,"

This device is used to stop a gasoline
engine that drives an air compressor auto-

o orfont ] g g
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A Handy Device for Stopping a Gasoline En-

gine, Which Drives an Air Compressor, Auto-

matically When the Pressure Has Reached
the Desired Point.

matically, when the pressure has reached
the desired point.

We found it impossible to get a safety
valve that would not leak air, so 1 de-
signed this device and have found it en-
tirely satisfactory. All that is necessary to
do is to start the engine and “forget it.”
\When the pressure gets high enough the
engine stops.

The circuit breaker, A, is made from an
old bell. The two springs, B and B, were
taken from an automobile tire valve. The
switch handle, C, is made of fiber {wood
or hard rubber). The armature, D, is riv-
eted to the steel strip E (old back saw
blade). F and F are merely stops to pre-
vent springs from pulling levers too far. G
is a pigtail connecting H to I. The hook ]
is ofp steel {case hardened) and catches in
the steel hook (which is hardened) on the
end of E. E is pivoted on the steel pivot
K (piece of hack saw blade). The pivot K
has a projection which goes thru in E to
keep E from slipping out of place.

In regard to the pressure gage it must
be placed between pump and check valve.
At each impulse of the pump the hand
jumps slightly. One of these jumps is
enough to close the circuit for an instant.
Then the hand falls back a little and pre-
vents start. A small hole must be drilled
thru the dial at the desired mark, a cor-
responding hole is drilled thru back of
gage (shown in drawing). The bolt A
has a wire soldered to its head. This wire
extends thru dial of gage and has platinum
point soldered on its side. Bolt A must be
insulated from gage by means of fiber
washers at B. The hand C has a platinum
point soldered to it so it will make contact
with the point on A. When the point on
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hand C touches point on A the circuit is
closed. The magnets in the circuit-breaker
pull armature D down, allowing arm C to
fall back, thereby breaking the ignition cic-
cuit and stops the engine. To start the
engine again the arm C is pushed in again.
ontributed by L. E. PARSONS.

TRAIN REVERSING SWITCH.

If you have an electric train with a per-
manent magnet field then reversing the cur-
rent would reverse the motor. 1 have de-
signed this reverser, which is combined with
a variable resistance unit.

; A
w1 -
e A
T TRy
. d_"

:ﬁi‘*‘ ¢ T --°
R "t, Te ? !

' 1 . .__ 3 ¢ ]

[ Rt
' ,-$:f-'f =

A Reversing Rheostat for Toy Motora,

The switch handle is made of fiber or
hard wood and the contacts on it are made
of copper. The resistance coils can be old

shade-roller springs.
Contributed by BURTON McKIM.
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LATHE CHUCKS.
NOTHER form of independent jaw
chuck is found useful in chucking
irregular work. This has four
screw clamps or dogs of the form
indicated in Fig. 5, which are bolted
by means of a nut to the chuck or face

17g. 5 e
Indlvidual Lathe Chuck Jaw, Any Number of

Which Can Be Secured to a Face.plate or’

RIng.

plate. By tightcniug the large threaded
screw against the work, it will be securely
fastened for operatinn.
A very useful form of
chuck which depends
upon adjustable screws
for holding the work, is
the bell chuck, and this is
shown in Fig. 6. It con-
sists of a casting or forg-
ing made in the shape of
a bell, C, which is bored
and threaded at the back
to fit the lathe spindle.
The work, W, is held be-
tween the screws §.S,S,S,

By SAMUEL D. COHEN
LESSON VIIL

is used, which is called a split- or draw-in
chuck. The chuck and method of securing
15 shown on precision head stock, Fig. 8.
The draw-in chuck, I, consists of a cylin-
drical tube with a hole in the center of
proper diameter. One end of this tube is
turned conically, and its face split in three
equal parts, by three slots. This tube is
threaded on the opposite end and fits into
a rod, R, protruding thru the spindle, and
its end secured to a handle, H. Look-
ing at the construction of the lhead of
the spindle, it will be noticed that by draw-
ing the split cylinder towards the rod, R,
and turning the handle, H, that the conical
end will be drawn in, thus making the hole
of the cylinder smaller. If a rod of the
proper diameter were secured in this hole,
it would be tightened up and clamped in it.
This cylinder with the conical end and split
face is called the chuck, and the rod, R, is
called the draw-in attachment of the chuck.

There are a great many sizes of split-
face chucks. Each and every ome has a
definite size hole, and can be used only with
work having its diameter approximately
equal to the diameter of its chiucking hole.
This, of course, gives a standard hole, and
for this reason is used for precise model
and other work, where accuracy and speed
in centering is necessary.

In order that the amateur may not be

which are placed at regu-
larly spaced intervals
around the bell portion
of the casting. In the
side view of this chack,
two sets of screws are
shown, oile set behind
the other, which enables
work of considerable
length to be adjusted
centrally, while the work
is more securely held
than by one set of
sCrews.

At times when the
work is heavy at one side, or when an angle
plate is used in chucking, it is necessary to
bolt a counter-balance on the face plate
opposite the heavy part. The dis-

“Split Chuck"

Here Shown.

concerns a lathe, no matter on what prin-
ciple it is built, which if carefully con-
structed, is capable of producing precise
work within the limits of its type. The
real meaning of the word, however, is tech-
nically applied to a particular type of tool,
which, in addition to being of first-class
workmanship, is also constructed on a defi-

The Bell Chuck"—It Can Be Made from a
Piece of Steel Rod by Any Machinist and Is
Handy for Odd Jobs.

nite plan, so that precise results are attained
mainly from the method in which the ma-
chine is set up. A true precision lathe is
generally a tool for lighter work. The man-
drel is so designed that the bulk of the
precision accessories are
attached to it by means
of a draw-in spindle or
rod, and not at all by
meaus of a threaded
nose.

It is well to remember.
and 11 is a proven fact.
that the screw-on princi-
ple of attaching chucks
to a lathe is far from de-
sirable from the point of
accuracy. However care-
fully the nose may be
screw-cut and the chuck
fitted, sooner or later,
due to dirt accumulations
in the chucks and wear
on the thread by con-
tinually screwing and
unscrewing it, and on the
faces of the chuck adapt-
er, the attachments work
out of alignment. In ad-

Fig. 8B.—For Preclslon Work In the Lathe the Most Satisfactory Chuck s the Spring
It Fits Accurately Inslde the Hollow Spindle and Is
Clamped by Turning the Hand Whee! at the Left.

confused with the terms, it may be stated
that the word “precision,” as applied to the
lathe, has several meanings. ne of these

dition, the method by
which so-called self-cen-
tering is accomplisht and
which was described at
the beginning of this lesson, as also the
limited wearing area of their jaws, only
serves to make matters worse. For most

purposes, in small power engineer-

tance from the center of the lathe
to the heaviest part of the work
should be the same distance to the
center of the counter balance;
otherwise the work will run out of
center or out of true, and thus will
not be round when machined, owing
to unbalance.

A dril! chuck is usually very
handy. and is made much smaller
than those described above. [t gen-
erallv contains three jaws. A most
common form of drill chuck is
shown in Fig. 7. The drill is se-
cured hetween the jaws by turning
the knurled outer shell of the chuck.
This operation automatically tight-

ing, at any rate, the usual method
of screwing on chucks is quite accu-
rate enough, in view of the fact that
it is the usuval thing in heavier ma-
chine-tool practise. [u some classes
of work, notably in watch, clock and
instrument making, this matter be-
comes particuiarly important. and it
is here that the want of a true pre-
cision latlic results in its production
on the lines just mentioned. Also
in heavier machine work where
large quantities of interchangeable
parts have to be made on repetition
lathes of the turret-head kind, the
split-chuck priuciple is used. Prac-
tically all model shops. especially

ens up all the jaws.
For especially accurate or pre-
cision work, another form of chuck

Fig. 7.—Common Form of Small Drill Chuck, the Taper Shank
of Which Readily Fits Into the Tall Stock.
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those turning out instrument parts,
are equipt with precision jathes of
this type. (Continued on page 594)
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Experimental Chemistry

SULFUR: History.

ULFUR was known to the ancients,

the alchemists attaching a great deal

of importance to it. They thought it

was one of two or three primary sub-

.. stances. The Greecks and Romans
uttlized it as a medicine,

Fig. 152.—$ulfur ls Refined and Made Into
"Flowers of Sulfur” by the Process of Sub-

timatlon. The Crude Sulfur is Vaporized In
G, Leading Out Thru D tInto Chamber A,
Where 1t Sublimes On the Cold Walls. As
the Walls Become Heated, the Sublimate
Melts, the Liquid Belng Drawn Off Thru O,
Into Moulds, Becoming °‘'Brimstone.”

Occurrence.

Its occurrcnce in the free state is sup-
posed to be due to Sulfur Dioxid and Hy-
drogen Sulfd, rcacting on each other to
form Sulfur.

SO, + 2l1.S = 2H.O0 + S
s + o H,0 + S
H,8 4+ 310 H.0 4+ SO,

Its compounds arc more abundant than
the element. It is combined as sulfides and
sulfates, in which forms it is very widely
distributed. Somec of these metallic sulfides
are commonly known as Blendes or Glances,
as, Zinc Blende (Zinc Sulfid, 7ZnS):
Galenit (Lead Sulfid; PhS); this being

i

=

- >

’; 149

Apparatus for Generatlng Hydrogen Sulfid

By the Actlon of Hydrochioric Acld on Fer-

rous Sulfid and the Collection of the Gas by
Downward Displacement.

By ALBERT W. WILSDON

Thirty-first Lesson

known to most experimenters as Galena, as
used in radio work. Pyrite (Iron Sulfid,
FeS.) ; Cinnabar (HgS). Stibnit (Sb:S,) ;
Realgar (As:S;). \When combined with
oxygen it is found in native sulfates as
Heavy Spar (Barium Sulfate, BaSQ.);
Gypsum (Calcinm Sunlfate, CaSO..2H:0);
Kieserit (Magnesium Sulfate, MgSO.);
etc. Some mineral springs have solutions
of Hydrogen Sulfid. 1t exists in thec ani-
mal and vegetable kindgdoms.

Preparation.

The ¢rude sulfur earth and masses of ore
are piled with a small amount of fuel in
heaps over depressions in the ground, These
heaps are then ignited, the Sulfur melts,
runs dowi, and is collected from the hollow
beneath. The liquid solidifies and this prod-
uct is exported.

So that the reader will not be confused
by the names Brimstone or Roll Sulfur,
and Flowers of Sulfur, it will not be out
of place to distinguish between them at this
time. Brimstone, or Rall Sulfur, is the
crude unmoulded sulfur, which is used for
technical purposes only. Flowers of Sul-
fur, is the so-called sublimed sulfur, which
consists of a mixture of the rhombic and
amorphous varities (to be described later).

Sulfur is refined and made into Flowers
of Sulfur by the process of sublimation.
The crude Sulfur is contained and inelted
in a vat, which leads to retorts, thru which
the sulfur is diverted (see Fig. 152). All
the air is excluded during this passage, and
after reaching the retorts, then vaporized by
heat situated directly under the rctorts. In
this state it is then past into a chamber, on
the cold walls of which it sublimes. As the
walls of these chambers become heated, the
sublimate melts and the liquid is drawn off
by means of an outlet situated at the bot-

tom of the chamber. into cylindrical
moulds. It is in this form that it is called
Brimstane.

Sulfur can be obtained from the Calcium
Sulfid which is obtained as a waste prod-
uct in the LeBlanc soda process. This
waste product, before removing from the
leaching vats, is subjected to a current of
air, by which the sulfid is partly converted
into sulfite and thiosulfate. The calcium
thiosulfate may be used for the preparation
of Sodium Thiosulfate (“Hypo) which
is used in considerable quantities in pho-
tography, or the mxture may then be
treated with Hydrochloric acid,
2CaS + CaS:0: 4+ 6HC! = 3CaCl, + 4S 4 3H,0

The recovery of sulfur from the purifiers
in the gas works is practised tc a large
extent in England. The gas, of which Hy-
drogen Sulfid is a constituent, is past over
moist ferric oxid, thus,

2FeS + 3H,0 + 30 = Fe0,3H.0 + S,
The recovered iron oxid, mixed with Sul-
fur, is then exposed to another quantity of
the gas, and repeatedly regenerated until
the mass contains about 50 per cent of
Sulfur. the latter being recovered by heat-
ing the mixture.

Allotropic Forms.

Octahedral ot Rhombic Suifur. This is
the form in which it occurs in nature as well
as that form in which it ¢rystallizes from
Carbon Disulfid.

Prismatic or Monoclinic Sulfur. This
form is obtained from the cooling of fused
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Sulfur. On heating Sulfur in a Hessian
crucible until melted, allowing to cool untii
a crust forms on the surface, then quickly
pouring out the liquid portion, the crucible
will be lined with long, brilliant, transpar-
ent crystals, having the form of monoclinic
prisms, these becoming opaque after twenty-
four hours at ordinary temperature.

these crystals are examined under a micro-

T !
_IE'E\ . Fg

113

Applying the Lead Acetate Test to Hydrogen
Sulfid Gas.

scope, they will be found to be made up of
minute rhombic crystals. This form has
a specific gravity of 1.96 and melts at 120
degrees. and is soluble in Carbon Disulfid.

Plastic or Awmorphous Sulfur. This may
be prepared by carefully heating Sulfur to
330 dcgrees, and then pouring, in a thin
streami, into water. The product in this
case being an amber-colored, plastic mass,
which may be drawn out into threads or
kneaded between the fingers. This is called
the Plastic variety. The specific gravity of
this form in 1.956, whicb is insoluble in
Carbon Disulfid. Due to the fact that it
quickly reverts to the rhombic variety with
the evolution of heat, no melting point can
be assigned to it.

(Continued on page 577)
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The Apparataus Employed for “Precipitation’”

y Hydrogen Sulfid,
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This department will award the following monthly prizes: First Prize, $3.00; Second Prize, $2.00: Third Prize, ;150_

The purpose of this department is to stimulate experimenters towards accomp
and for the most useful, practical and original ldea submitted to the IEditors of this department, a monthly series
For the best idea submitted a prize of $3.00 13 awarded; for the second best idea a $2.00 prize, and for the third
article need not be very elaborate, and rough sketches are sufficient.

Make sketches on separate sheets.

We will make the mechanical drawings.

lishing new things with old apparatus or old material,

of prizes will be awarded.
best prize of $1.00. The
Use only one side of sheet,

SECOND PRIZE; $2.00

NIFTY SLOT-CUTTING WRINKLE.

To cut slots (which is gquite difficult to
do neatly with a thin file), hook into your
hack-saw frame, instead of the usual single
blade, two, three or four blades, according

y

one biode

g D100€s rhree olgdes

(13

A Clever Method of Cutting Slots of Any De-

sired Thickness In Metal Stock with a Hack

Saw. Twa or More Blades Are Used as
Requlred.

to the width of the slot desired. Be sure
te have the teeth of all blades’ point the
same way. A beautiful even slot is the
result. .

Contributed by THOMAS REED.

MAKING A SWITCH FROM AN OLD
FUSE BLOCK.

To make a switch from an old fuse block
is an easy matter. All the material that is
necessary is the fuse block, a piece of brass
rod the right length, and a wooden handle.
I used the handie of an old shocking ma-
chine. A hole is bored in the handle so as
to hold the brass rod snugly. The clips
that originally held the fuse are now used
. to hold the brass rod. Connections are
made by running the brass rod in the clips
in place of the fuse. When the switch is
not in use the rod may be taken off and
taken with you, sc no one can temper with
the switch while you are away.

Contributed by

RUSSEL MAC COMISKEY.

-Spring Clps

Fuse Block-

- .

Bross Rod” 5

o

" Wooden Hond/e

A Flirst-class Switch Can Be Readlly Made
from an Old Fuse Block, Fitting It with a
Brass Red and Handle as Shown.

FIRST PRIZE, $3.00

A HOME-MADE “LOCK-SWITCH.”

Having need for a lock-switch, I made
one as shown in diagram. On a base, G,
I mounted a padlock, B, with screws. A
wire was soldered at C and connected to
binding post D. A block of wood was
mounted at A and a strip of brass, F, was
fastened to it. The brass spring was con-
nected to post E. The strip of brass was
bent until a good contact was made when
the padlock was open.

To make this switch more effective, a
cover should be put over it, with an open-

-

=

A Simple Padlock Switch for Closlng Alarm
Bell Circuit whenever Lock Hasp Is Opened.

ing to insert the key and a pin, H, should
project thru the cover so that the lock can

be shut.
Contributed by E. D. PAPKEE.

A CENTRALIZED BUZZER TELE-
GRAPH AND TELEPHONE LINE.

This scheme comprises one buzzer, 2 dry
batteries, 2-75 ohm ’‘phones 1 m.f., con-

25 0hm rec 75 O B¢

4 woler, gas pipe or g
!g //r/rgd »wréoe ;!*-

|
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zd/yfeﬁs": va—:; [ éﬁgf
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High ffequeﬁcy ouvzzer

113

Something Every “"Bug’’ Has Been Loo0klIng

for—a “Centralized'" Buzzer Telegraph and

Telephone System, Having But One Battery
and Buzzer at a Central Polint.

denser and enough wire to connect stations.
One twisted pair and gas or water pipe will
work all right in lieu of the third wire.
The one buzzer works both "phones at once
thru the condenser and they may lay on the
table or desk as they respond very loudly.
The buzzer battery, and condenser may be

www americanradiohistorv com

THIRD PRIZE, $1.00
TRY THIS STUNT ON YOUR
PIANO,

A very unique and entertaining (also
sometimes exasperating) attachment may
be easily instailed by musically inclined ex-
perimenters, for their own amusement.

-

Blegrepy Dry Cells
f Sounder
Ground on sof!
pedal N msutared sugport
Foint of contoet “E £ onfoud peco/

want to Surprise Your Blg Sister—Just Hook
Up This Telegrah Sounder Stunt to the Soft
Pedal. The Sounder WIll Do the Rest.

Procure a telegraph sounder and a few
dry cells, Consult the accompanying dia-
gram, and the soft pedal will do the rest.

Coutributed by J. J. COPELAND.

connected at either end but at the center
of the system preferably. Only one of each
is necessary to work both ways. Where
two Amateurs reside in the same house or
on the same side of the street this will go
a great way towards keeping them in trim
until after the war. Now, brother experi-
menters don't wear long faces because you
can’t use your radio outfit. Hook this up
and forget your grouch.
Contributed by
JOSEPH C. HANHAUSER.

HOW TO REMEMBER OHM’S LAW.

I present herewith a simplified methed
for figuring Ohm’s law which I have never
seen in print. It might appropriately be
termed “Obhm’s Law in a Nutshell.” In
the formula E represents voltage, A
amperes, and R the resistance in ohms. To
find any term, cover it with the finger. Thus
to find the amperes we have the fraction
E over R, or volts divided by orms; to
find voltage we
have A times = gt
R; to ind ohms *\
we have the
fraction E over
A. I find this
very easy to
remember, and
very much bet-
ter than trying
t o remember
the three for-
mulas.
Contributed by

E. L STITT.

Simple Ohm's Law Rule.
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YOUNG MAN, Y

BE A CERTIF]

There’s
a War

Some of

r ’(\
s -

Never before has there been such a big demand
for trained graduate clectricians, 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

the many . . .
valuable life he 1s not only useless, but he is a burden. Itis
FRE E now up to every one of us to prepare to be just as
it useful to the country as possible. And after the
e war the untrained man will be up against it still
my St worse, because he will be unable to compete with
e ¥ thc_: skilled men now being trained. How does
t;udan!\.' abuf)- thls hlt yOUP

futely froe of
cort 1o him. »
fine  outfit of
HIGH GRADE
ELECTRI-
CAL TOOLS.
M ATER-
JAL8 AND
INSTRU -
MENTS.

2. | teach each
student soon
after he on-
rol s [}
SPECIAL
BRANCH of
E L'E C .
TRICAL
SCIENCE, so
hs can begin
1o maks money
from the start,
3. | absolutely
guarantes to
return avary
tant you pay
for tultions 1f
not satisfied.
4. 1 glve You
ths advaniage
of splendld
Elactri-
eal Shops and
Labora-
torles any time
you desire. No
carr o8 -
spondence
schoal cean give
you this,

>

BE A

CERTIFICATED
ELECTRICIAN

Earn $45to $100 a Week

There is only one thing to it; you simply have to prepare for a
real 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 good
salary and start you on the way to a big success.

I have trained thousands of men and I know what I can do for
you. In fact, I know so well that I 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.

How 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, Chi

CHICAGO ENGINEE}
441 Cass Stre

L. L. COOKE,

Chilet Englneer, Chicepo Enclneering Warks.
The well.known Consulting and Advieory Encineer, hrmor:;
Momber of Engineering Staf of American Brldge Co., Pl‘ell|
Steel Car Go.. and Milliken Bros.. Great Unternatlonel OHJR:
neers of New York, London ond South Afriem. Y

ADVISOR AND INSTRUCTOR.

DEPT. 20Y

You benefit by montioning the *Electrical Esperimenter’” when writing to advertisers.


www.americanradiohistory.com

December, 1918 ELECTRICAL EXPERIMENTER 561

RE WANTED !

ATED ELECTRICIAN

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

"Bl hat's the very reason you showld begin immediately. It is your
patriotic duty to make yourself worth the most possible to your country—and to yourself—and of course the
trained man with technical education is the one who rises in rank and pay. If you begin at once you may finish
the ilourse before you are called, but if not the part you have covered will be a benefit to you. Write me about
it today.

What Can YOU Do as a Trained Man? This is 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. Fill out the coupon and send! Now.

In addition to the fact that I am Chief Engineer of Chicago Engineering
The Only SChOOl 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 correspondence
school has such equipment or can make you such an offer. You can’t learn electricity from a set of books.

g Right now I am giving a big valuable surprise that I cannot explain here, to every
SpeCIa] Offer student who answers this ad. Be sure to get this. Write today.

FREE .57+

Send me the Free Outfit coupon at once. Do it now! 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—iree 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 successful for my students.

Valuable Book Free

To everyone who answers this ad 1 will also send without charge
my free book, "How to Become An Electrical Expert”., Write for it
today. e —

Tear Off and Mail The Coupon Now! FREE “OUTFIT” COUPON

CHIEF ENGINEER COOKE,
Chicago Engineering Works,
Dept. 20Y-441 Cass Street,
Chicago, 1L

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
coupon right now. Fill in your name and _address and send it to me.
Then what 1 will send hack to you will show you the wonderful
opportunity 1 am offering you and how easily you can take advantage
of it. Now tear offl the coupon.

Please send me at once—fully prepaid and entirely free—complete

particulars of your great offer for this month.

IG WORKS
Chicago, Il

NS e e AL Gl T, T D : I

Address . TR BN, ==

City Ve mEge .S1ate ..

r

|
a I
"Engineer |

!

|

|

I

I
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You benefit by mentioning the “Electrical Experimenter” whes writing to advertisers.
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A SIMPLE KIPP GENERATOR.

The Kipp generator shown in the accom-
panying drawing c¢an be easily and cheapl
constructed. The drawing explains itselt,
so far as construction is concerned. The
test tube should be as large as possible, but

uxa cock  Rudderlvde

Goss e .
fuddercori

Jest tube

Ruooer corr | i |
" \J
R

Simple Klpp Gas Generator, Made from Sec-
tlon of Test Tube, a Bent Thistle Tube and
Two Rubber Corks.

13

one &” by 34" will do very well. The best
way to cut the end off the test tube is to
encircle it with a file scratch, wind two
strips of wet filter paper around it 1/16”
from the mark, and then heat the tube be-
tween the strips, when it will erack cleaniy.

Such an apparatus, which will deliver a
stream of gas at any time, is a great con-
venience and time-saver in almost any ex-
perimenter’s laboratory. For generating:
Hydrogen, chlorin, carbon dioxid, or hy-
drogen sulfide, use: Dilute hydrochloric
acid (I : 3) in the thistle tube and granu-
lated zinc, potassium permanganate, marble
chtx)ps or iron sulfide respectively in the test
tube.

Contributed by HAROLD GREINER.

CHEMICAL WRINKLES.

Artificial Amber—Dissolve shellac in an
alkaline lye; then mix with a solution of
chlorin until the shellac is entirely pre-
cipitated. Wash in water and heat gently
till it runs clear. It can then be molded.

Artificial Ivory—Four parts sulfuric
acid, 50 parts water. Macerate pecled po-
tatoes in the solution 36 hours. Dry the
mass between blotting paper and subject to
great pressure.

Filler for \Wood—Equal parts Japan,
boiled linseed oil and turpentine, and one-
half that quantity of dry starch. Mix and
apply with sgonge or flannel. Dry 48 hours
and rub with No. 0 sandpaper. Make sec-
ond application and when dry rub with

EDITD 8Y

ticking over a block of wood unti] the wood
is perfectly smooth. Stain and fnish up in
any desired stvle. Use no color for oak.

Rosewood Stain—Alcohol 1 gallon, cam-
wood 2 ounces. Set in a warm place 24
hours. Add extract of logwood 3 ounces,
aqua fortis 1 ounce. When dissolved it is
ready for use.

India Ink—Grind fine lampblack and
gelatine, scent with camphor or musk es-
sence and mold in sticks. It can be im-
proved by washing the lampblack with a
solution of caustic soda and then straining
off the solution or drying it out.

Transparent for Tools—Best alcohol, 1
gal.; gum sandarac, 2 pounds; gum mastic,
14 pound. Place all in a tin can which
admits of being corked; cork it tight, and
shake it frequently, occasionally placing the
can in hot water. When dissolved it is
ready for use. This makes a very nice
varnish -for new tools which are exposed
to dampness, etc.

Contributed by ERNEST E. MILLER.

A NOVEL CHEMICAL INDICATOR.

In chemistry an indicator is something
which tells whether a substance is acid or
basic.

The following is a rather peculiar one:

Place some sulfate of quinin in a beaker
and’ add some water. The sulfate of
quinin will not dissolve. Now add dilute
sulfuric acid drop by drop until the sulfate
oi quinin is all dissolved.

To test for a basic reaction add some of
the above solution to the solution to be
tested. If the solution is basic the sulfate
of quinin will reappear as a flaky precipi-
tate. To test for an acid make some of the
test solution slightly basic and add soluwtion
to be tested. If the solution ¢/ears the sub-

stance is acid.
Contributed by J. C. MORRIS, Ir.

EXPERIMENT WITH CALCIUM
CARBONAT.

Place some powdered calcium carbonat
in a vesse! containing some water. The
carbonat is insoluble. Now blow the breath
thru the water and the carbonat will dis-
solve due to the fact that the insoluble car-
bonat of calcium is transformed by the
carbonic acid gas of the breath into the
soluble bi-carbonat of calcium.

Powdered or precipitated chalk is a con-
venient form of cal¢cium carbonat to use.

The reactions which take . place are as
follows:;

First: The carbon dioxid of the breath
unites with the water to form carbonic acid,
according to the equation:

H:0 + CO, —> H.CO,

Second: The carbonic acid unites with
the calcium carbonat, according to the equa-
tion:

Ca CO, + H, CO, e Ca (HCO:):

1f the solution of the bi-carbonat is
heated the carbonat of calcium will again
appear as a precipitat because the bi-carbo-
nat of calcium is broken vup by the heat,
according to the equation:

Ca (HCO,): —> Ca CO, + H,. CO,

This latter fact is made use of commer-
cially in the purification of water.

Contributed by J. C. MORRIS, JR.

www americanradiohistorv com

IS POTASSIUM FERRICYANID
POISONOQUS?
Editor ELECTRICAL EXPERIMENTER :

In the September number, on page 323, is
an article on “How to ‘Steel-Plate’ Parts”,
contributed by A. Mencher, in which it is
stated that “Potassium Ferricyanid is one
of the most deadly poisons”. That is news
to the 77-year-old writer who has been
handling the stuff off and on for more than
fifty years. Mr. Mencher is absolutely
wrong; it is not poisonous at all. For
proof let him refer to the Nationa! Dis-
pensaiory, 1879 edition, page 1127 and he
will ind this: “. .. and that it may be ad-
mmistered for weeks in the daily dose of
several grains, without deranging the health
or altering the composition of the urine”.

Yours for facts,
A. GALPIN.

The length of the smallest screw ever
made is .028 of an inch, its diameter .026 of
an inch, weight 012 of a grain. There are
300 threads to the inch and it takes 582,333
of these screws to make a pound.

HANDY DISTILLED WATER
SUPPLY.

The accompanying drawing shows a con-
venient method for having a handy supply
of distilled water. When it is once started
siphoning through the bent tube, it will al-
ways be ready. Any amount can he drawn
at will. The thistle tube permits the air to
enter the container, while the cotton in it
kerps the dust, etc, from getting into the
water. The drawing explains fully the

construction.
Contributed by HAROLD GREINER.

Colfor -z
Thustle tube ... 1
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Here Is a Very Handy Distilled Water Supply
Acting on the Siphon Principle,
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Electric Light for Pencils

(No. 1,274,022, issued to Cristian
Edmundson.)

This electric light attachment for
pens or pencils is intended for use
1 conjunction with a small fash-
light hattery carried in the pocket.

The attachment as here designed
is detachable from the pen or pen-
cil, and is also provided with &
switeh for closing the lamp cirenit.
he switch is controlled by the
movement of the fore-finger while
writing and thus the position while
writing i3 a natural one. The at-
tachment may be adjusted at any
position along the pencil to compen-
sate for resharpening, etc. Two or
more¢ pea lamps can be used in the
reflector.

Electric Cooking Vessel
(No. 1,273,821, issued to Howard
.. C. Causton)

This invention relates to a do-
mestic  kettle or cooking wvessel
adapted for use with an eleetric
heating unit, the improvement pe-
ing direcfed to the provision of a
receptacle within which the heating
unit proper may be removably
placed. his receptacle is pelow
the bottom of the general volume
of the vessel so as to insure entire

immersion of the heating unit, with
an amount of liquid which is rela-
tively small in proportion to the
volume of the vessel. By the
special design of  the wessel as
shown, the liquid is dclivered to
the heating unmit from a position in
the vesscl remote from the loca-
tion of that heating unit, and an
effective circulation -by convection
is insured.

Wave lmpulse Translator
(No 1,274,661, issued to Edward
H. Amet.)

Agp improved wave impulse trans-
lator particularly designed for use
in the transmission of sound waves,
especially as applied to talkin
machines and telephones. One o
the objects is to translate wave cur-
rents without shock or jar, thus giv-
ing better articulation of repro-
duced impulses. There are two
members in this translator that may

he oscillated in a commaon direction,
these members being actuated by a
resilient and non-reconant means,
as by means of a friction coupling,
in which soft India rubber is uses.
The inventor claims that the device

1s efficacious for the purpose of mak-
ing talking machine records, and re-
producing them by means of this

invention.
“Cold” Light .
{No. 1,273,130, issued to William
L. Barnard.)

On the order_of the cold light of
Dussaud, the Frenchman, this in-
ventor rovides an incandescent
electric lamp having a multiplicity
of filaments which are connected to
a rotary switch in such a manner
that wben the switch ia rotated by
a motor, a continuous and uniform
Ium:nom!? will he produced by the
lamp. ach filament produces but

e
an intermittent luminosity. In this

way each filament is switched off
bhefore it produces any great heat,
and thus the total heat radiation
from such a lamp is greatly reduced.

Art of Illustrating Phenomena
{No. 1,270,369, issued to Charles F.
ishop.)

Ordinarily the flow of electrical cur-
rent along a comductor is an invis-
ible phenomena of course, hut the
inventor represents action in elec-
trical circuits by using parallel lines
to form_cach conductor, and then
partly fills in the space between

these lines with short hlack sec-
tions to represent the presence of
—=n
{ oo
A
A=
w ¢ =

: e
Moo ffom s e N &
a current. He also uses parallel
lines of varying density to indicate
different degrees of magnetization.
When a large number of successive

diagrams are constructed in this
manner, it _is evident that a very
realistte effeet will be produced

upon the spectator, as he can veri:
tably see the current flow atound
the circuit, the core hecoming mag-
netized and the secondary coil dis-
charge across the spark plug, etc.

Radio Signaling Scheme
(No. 1,273,431, issued to Roy Alex-
ander Weagant.) i
An improved method of radio sig-
naling employing a receiving anten-
na designed to exclude interfering

electro-magnetic waves baving a
frequency comsiderably higher than
the frequency of the incomin
wawes. The usval arrangement o

l A
elevated antenna may he employed,
but included therein at regular in-
tervals, there is inserted a series of
fixt inductances, which may he of
equal wvalue and in the {orm of
closely wound coils. This antenna
is connected in the usual manaer to
a tunable receiving set. Apparently
a species of electrical inertia is thus
imparted to the antemna system,
which resists the wide oscillations
produced by shock.

Talking Motion Pictures
(No. 1,275,227, issued to Clyde J.
i Coleman.)

In this patent an ‘arrangement is
provided for estahlishing synchro-
msm between a motion picture pro-
jector and a phonograph, such that
this syochronism is attained by
providing an escapement for one
mcchanism, controlled hy the driv-
ing element of amother, each mech-
amsm having a scparate source of
ower, The phonograph is placed
chind the screen, and the sound
passes thru openings in the same.
A commutating disk controls the

II( ~
=P (
{9‘ |

~ih 1
electrical impulses sent thtu an
electromagnet attached to the es-
capment mechanism or wheel at-
tached to the picture projecting
machine, so as to thus control the
Yspeed” and ‘‘register” of the film.

Direct Reading Ohm-Meter

(No. 1,275,786, issued to Harry
Gould Stuart.)
The inventor provides a direct

reading obm-meter comprising
distinct elements, viz: an ammeter
and a volt-meter. It operates on
the principle of Obm’s law, familiar
to all electricians. The movable
element of the ammeter carries a
calibrated scale or dial; the movable
element of the volt-meter carries an
indicator which extends in a direc-
tion approximately at right anglea
to the scale attached to the ammeter,
Thus the scale and indicator over-
lap. and by noting the position of the

two

un

indicator with respect to the scaie,
the ohmic value of the conductor
can he immediately deduced.

COPIES OF ANY OF THE ABOVE PATENTS SUPPLIED AT 10C EACH

Telephone Transmitter or Receiver
{No. 1,270,920, issued to Konrad
Botz.)

A  telephonic device suitable for
use in eonverting sound waves into
electrical impulses, or clectrical im-
pulses into sound waves. The in-
ventor provides a clever and simple
arrangement of telephone transmit-
ter or receiver of the diafram type,
and which has operatively connect-
ed with the diatram, an oscillator
clement, made in the form of a
helical cone of “‘magnetic” and
“‘eurrent-conducting” material such
as iron. This 30 influences the
magnetic field when the diafram is
actuated that eurrent impulses will
flow thru the cireuit in which the
oscillator is connected. Further-

more, the passage of electric im-
pulses thru the magnetic oscillator
so influences the magnetic feld that
the diafram will be oscillated so as
to emit the original sounds which
set up the electrical impulses thru
the magnetic oscillator in the tele-
phone circuit. The diafram used
18 of mica. The conical helix may
be made of iron or steel.
A Liquid Rheostat

(No. 1,275,908, issued to Arthur

J. Hall)

In this improved form of liquid
rheostat, means are provided for
automatically replacing the losses
due to the evaporation of the elee-

o=

e
trolyte  within the rheostat and

maintaining a _ suhstantially con-
stant amount of electrolyte, which

may he continuously circulated
thru the liguid rheostat for the
purpose of dissipating the heat de-

veloped therein. Another provision
is an automatic means for maintain-
ing the density of the electrolyte at

a constant value. To accomplish
this an auxiliary tank of ftresh
water is connected to the main

electrolyte reservoir, so as to au-
tomatically supply water to the
electrolyte whenever the volume has
decreased to a  predetermined
amount. A pump is provided for
circulating the electrolyte continu-
ously as shown.
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T Ovnr Amateur Laboratory Contest is open to all readers, whether subscribers or not. The photos are judged for best arrangement and eoffisicocy

of the apparatus. To increase the interest of this deparument we make it 2 rule not to gublisb photos of A%);rntus upaccompanied
Dark pbotos preferred to light toned ones. \We pay $3.00 prize each month for the best photo. Address the itor, "*With the Amatenres’” Dept.

—_— - —————————————— ——— - —
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y that of the owuer.

“Amateur Electrical Laboratory” Contest

THIS MONTH'S $3.00 PRIZE WINNER—HOWARD BUCKWALTER

EREWITH 1 present three photos of my Electro-.chemical 'Lab.”” All together my Electrical "Lab" conmsists of ahont 45 pieces of appa-
H ratus, such as static machine, Leyden Jars, induction c¢oils, switches, spark coil, a lamp bank, a magneto, a small dynamo, several

motors, all the parts of a radio outfit, several parts of a telephone, a wvariahle and a couple of fixt condensers, .‘{ bells, a
resistance, German Silver and copper wire, etc. The static machine s of the Toepler-Holtz type, from which 1 can coax a six inch spark.
With the above mentioned apparatus 1 bave performed a considerable number of experiments, especially with the static machine. The Chem-
ical “Lab" consists of over ome bundred and fifty reagents and about 50 pieces of apparatus, among which are ring stands and clamps, test
tubes, Erlenmeyer and Florence flasks ranging from 5Ucc. to 500cc.: graduatss, delivery tubes, U-tubes, Hydrometer, lactometers, 2 balances,
wash bottles, a nest of beakers, a retort, a mortar and pestle, etc. The apparatus sct up in the right foreground is for tbe electrolytic
production of lead carbonat. With the apparatus I have perf’ormed a uumber of experiments in inorganpic chemistry. The other pboto
shaws my hbrary, whick consists of 52 purely scientific books. Also a 200 diameter microscope, a skull, and scveral supplement photos from
tbe “E. E 1 bave all of the “E. E" issues since November, 1915. Howaro BuckwarTex, Lancaster, Fa.

HONORABLE MENTION (1 year’s subscription to the “ELECTRICAL EXPERIMENTER'')—E. BERGQUIST

NE of the photos (lower froup) sbows my wireless controlled boat that 1 made; it Focs out and shoots four small cannons off, and

bas two speeds ahead and (wo speeds reverse. It is directed by a small spark coil on shore. My shop is located away from the

honse, so can make all the noise I want to without disturhing the folks. Two small storage batterics can be seen under the shelf and
a transformer s below the switcbhoard, from which I can get any potential from 1 volt up to 220, and up to 50 amperes. At the right
of the large ammeter is a magnetic rectifier of my own dcsign, which is connected to an oil-immersed step-down transformer beneath® tbe
table and from which I cap draw 20 amperes D. C. current for charging batieries, and 1 take in quite a few for cbarging. In front on
the shelf is an electric_soldering iron. whick 1 find very handy. Ou the end of the shelf is a 60,000 volt. 34 K. W. transformer. When
1 connect this to my Tesla coill, | can get sparks about cight inches long. On thbe switchboard are varions instruments for measuring
resistance, volts and amperes. 1 can obtain from 2 to 12 volts A. C. or D, C. by simply mrninﬁ a few switches on the switchboard, At
the extreme righa can be scen my telephone, whick goes to 6 other electric '‘Bugs,” one of who resides a mile away. 1 also have
*'Experimenters” dating back to 1913 and a complete set of electrical books, E. Beroguist, Spokane, Wash.
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Phoney

Under this heading are publizht electrical or mechanical ideas which
our clever inventors, for reasws bl“;:r_st known to themselves, have as yet
not patented. We furthermomn:~Cali attention to our ceclebrated Phoney
Patent Offizz for the relief of all sufferiag daffy inventors in this country
as well as for the entire universe.

ELECTRICAL EXPERIMENTER

565

Patents

you haven't a smell of a Patent yet. After they have allowed the
Pateot, you must pay another $20.00 as a final fee. That's $40.001 We
PAY YOU $3.00 and grant you a Phoney Patent in the bargaia, 30
you save $43.001! 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 heip our staff of Phoney

We are revolutionizing the Patent husiness 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

Patent Examiners to issue a Phoney Patent on your inveation in a
Jiffy.

g S
= ZdE

Prize Winner: AUTO WHEEL AIR COMPRESSOR. The source of the free fuel Is ail in the wheels, a sectlonal view of which ls hera
shown. The rlm of wheel Is divided into sectors and each sector Is connected with a piston moving up and down In each of the hollow
spokes. As each sector comes against the ground the weight of the car forces the piston inward, compressing the alr In the spoke. Near
the end of the plston stroke the spoke registers with an aperture in the hollow axle, thus forming a rotary valve. The hallow axle ls

flexibly connected to a suitable storage tank equipt with pressure gages, etc.,, mounted at any convenient point on the chassls.. From this
storage tank the comprest alr is led to an Alr Motor' connected tothe propeller shaft thru gears engagable by means f foot pedat, With
this system you only need to run your gas motor until the alr pressure in tank is high enough to start the air motor, and thareafter you
travel on air with enough surplius to run such attachments as a signal siren. air brakes, self-commencer and all the other confounded con-

traptions so dear to the hearts of all ‘*“motor-bugs.”

Inventor, J. A. Wever, Baltimore, Md.
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GETUPQUICKBED. The fallure of the ordinary garden-.varlety alarm clock to arouse the heavy sleeper Is well known, even when the
expedlent of placing the clock on the family dish-pan Is resorted to. Agaln, some of us are so absent-minded that we shut the clock off In
our sleep, or else go off Into slumberland agaln after the clock has sounded Its 6 A. M. warning. Seo, be it known to the patriotic alarm-
clock publilc that I, D. M., Halg, have this day Invented an alarm clock “getupquickbed,’”” and it sure tives up to Its word. To use it, pro-
ceed thusly: The mattress Is attached to the bedstead by means of two powerful springs at the foot of the bed., which when free hold
the mattress In a vertical position. At night the mattress Is deprest, and the pin A Is engaged by the catch B, which retains It In a heri-
zontal or sleeping position. The alarm hammer of the clock C, Instead of beating viclously at a murderous gong, as heretofore, releases
the catch at 6, 7 or B A, M,, and you wlli rise punctually, naver fearl Inventor, D. M. Halg, New York, N. V.
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The ""Oracle’” is for the sole benefit of all electrica)l experimenters.
the benefit of all, but only matter of sufficient interest will be publisht.
be answered:

1. Only three questions can be submitted {0 be answered.

2. Only one side of sheet to be written on; matter must be typewritten or else writlten in ink, no
penciled matter consldered,

3. Sketches, diagrams. etc., must be on separate sheets,

be answered by mail free of charge.

4. If a quick answer is desired by mail. a nominal charge of 25 cents is made for each questlon,
research work or intricate calculations a special rate will be charged.

are answered,

Questions will be answered here for
Rules under which questions will

Questions addrest to this department cannot

If the gquestions entall considerable

Correspondents will be informed as to the fee before such questions

TRANSFORMER CONNECTION
AND POWER FACTOR.

(964) W. B. Cain, Montreal, Quebec,
Can., asks us:

o Anrenng creer! |

Crote cvis 3, .}S; 30 5. (je(omafag//

R Ly By B (Promords)

Hook-Up for Multiple Winding Transformer.
The Primary Divisions Are All Connected nn
Parallel, as Well as the Secondary Units.

Q.1. Why will the transformer connec-
tion I show not work?

A.l. You have shown the transformer
windings connected in series which s
wrong. The transformer windings both
primary and secondary should all be con-
nected in paralle]l, as shown in the accom-
panying diagram. The transformer ought
to operate with about the same efficiency as
a 2 K. \W. transformer.

The effect of connecting these in parallel
will be that of using energy to the amount
of 2 K. \V. or using the normal lightin
current (110 volts, 60 cycles), a current o
abomt 18.2 amperes will be used, at 100%
power factor. Such a transformer would
only have a power factor of about 80%.
Hence the apparent watts (volts X am-
peres) = 2400 watts; currcnt then equals
22.7 amperes as indicated on an ammeter.
Thus you will see that a special circuit will
be necessary because the ordinary house
circuit is only heavy cnough to carry 6

amperes. By placing proper choke coils in
the primary side, the effect of dimming the
lights can be minimized.

DECREASE OF INDUCTANCE
WITH INCREASE OF
FREQUENCY.

{965) W. O. Powers, New York, writes

“The Oraclc”

Q. 1. Re: the article on “Investigation of
Induciance Coils” in the July issue of the
Eiectricar EXPERIMENTER, page 179:

You will note that as stated, the in-
ductance of a coil is decreased with increas-

ing frequency of current. According to
my understanding of what takes place in
the windings of such a coil this statement
is uot quite clear to me.

A.l. The reason for the inductance in-
creasing when high frequency is used, is
that the high frequency current merely tra-
verses the outside layer of the wire and
produces only an outside magnetic effect;
while if low frequency were used the cur-
rent would traverse the whole cross-section
of the wire, and all of the wire would pro-
dnce magnetic effects. As the inductance is
caused as a direct result of this magnetism,

FE AR ) R AR S

ODD PHOTOS WANTED AT
$1.00 EACH!!!

Now s the time to make vour
Kodak pay for itself in a real practi-
cal waey. Ve ore after interesting
photagraphs of out-of-the-ordinary
clectrical, radio and Sscienlific sub-
jects and are willing to pay $1.00 casit
for every one we can use. Please
bear tn mind that for half-tone re- :
production in @ magazine, a photo-
graph should be particularly sharp
and clear. Of course, if a subject
happens to inlcrest us particularly
well, we con have the photo re-
touched. For the general run of sub-
jects, however, it does not pay to go
to such expense. Therefore, please
toke pains to properly focus and ex-
pose your piciures. [t often happens
that a really mediocre subject well
photographed wins approval over an
= cxcellent subject poorly photograplied.
£ Aud don’t send us plate or film “nega-
tives”,; send unmounted or mounted
“brints”, preferably ¢ light and dark
one.

As to what to photograph: Well,

that's hard for us to say. We [eave
= that up to you, and every reader now
has the opportunity to become a re-
porter of the latest things in the realm
= of Eleciricity, Radic and Science.
£ But, please remember—it's the “odd,
novel or practical stunts” that we are
interested in.  Every photo submitied
should be accompanied by a bricf de-
scription of 100 to 150 words. Give
the “facts”—donw’t worry about the
style. We'll attend to that. Enclose
stanips if photos are to be returned
and place & piece of cardboard in the
envelope with them to prevent winli-
lation. Look around your town and
see what you can find that's interest-
ing.

Address photos to—Editoy “Odd
Photos”, EiLEcTRICAL EXPERIMENTER,
= 233 Fulton Strect, New York City.
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it consequently follows that a greater in-
ductance value is therefore obtained with
low frequency current. You are no doubt
aware of the fact that a current is induced
every time the magnetic lines of force vary
in density, and thus you will see clearly
the solution of the problem.

TELEGRAPHING OVER TELE-
PHONE LINES.

(966) Everett Ziemer, Waltham, Minn,,
writes “The Oracle”:

Q.1. How can I telegraph over a tele-
phone line without interfering with the
talking currents?

A.1l, Regarding the connections of_ a
telephone line to be used for the operation
of tclegraph instruments, see diagram, It
is not a very good practise to use telephone
lines for this purpose, as it is against local
statutes to use any Public Service utilities
for personal use. If the telephone line is
a privately-owned affair it does not matter.

With reference to the ground connec-
ticn, this can be made by using a metal
phate about one foot square, and burying it
about eighteen inches in a moist spot of
ground. Should the ground prove to be
dry, it would be advantageous to place
some charcoal about the plate, and at peri-
odic intervals to pour water over it.

Another way is to connect a percussion

JTelephone line -

HNey Aey

I=

Sovnaer

~

Or va" Swmeh closed Smth aII
Bor Kbl recenmng Bor
" — "
C

(1]

Telegraphing Over One Side of a Telephaone
Clrcult, Using the Ground as a Return Circult.

type telegraph key to the metal stand of
the telephone. By manipulating the key of
such an instrument the clicks of the code
can be transmitted over any length of
telephone line, without any batteries or
other paraphernalia beyond that making up
the telephone instruments. We will supply
address of company supplying such a key
on receipt of stamped envelope.
(Continued on page 568)
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ELECTRICAL EXPERIMENTER

Come to the
College or

Easy Payments

The fees for Chicago *“Tech”
Courses are very moderate—and
vou ¢an pay on easy terms. And
also—you obtain in a few months

. what it would take several years to

acquire by ordinary methods. You
can get an early start. You are
soon ready to take a paying position
and to quickly get back the cost of
your course.

Send the Coupon

The soaer you are prepared the scocer you
will be bolding « job that pays u large salary
and opeas the way to advancemeat. Maoy ex-
ecutives, general macagers and superiateadeats
begoc o8 draftsmec.

Other institutions ask you to pay first—and
then to fied out later how well qualified you
are for thie profession. We seod the (ree lesson
firet and place you under no ohligation at all.
Discover your qualifications helore you pay
anythiag.

The coupon will bring the Test Lesson, free,
Alwo inlormatica  about the professioa of
Draltsmanship and detailed facts about Chi-
cago “Tech’ methods, the lees, terms, etc.
Mark with X the braoch you are interested in
—or il in doubt sbout which course o take,
write a letter stating facts about yourself and
asking our advice which will he freely given.
Mail either the coupoa or the letter today.

Send for this free lesson which explains the Chicago “Tech”
method of teaching Draftsmanship by mail.
salaries are now waiting for competent men. The call of men to
the war has left vacancies everywhere. Even draftsmen of limited
training and experience are snapped up and paid good salaries,
If you are dissatisfied with your opportunities, learn Draftsman-
ship. Chicago “Tech” will train you in the most practical ¥ay 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.

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-
tica: 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.

$2500 to $100929 a Week

Draftsmen earn good salaries in normal times. They command extra high
salaries now—and the tremendous work to be done after the war will bring a
permanent and intensive demand for good men. Make your spare time count
now for a higher salary and a better position,

Draftsmanship receives this set of instruments,
or a cash credit in case he already has a set.
These instruments are
of the same make and
sizes as used by high
salaried
drafting
factories, shops, rail-
roads, etc.
them while learning—
then take them right
into your
work,

567

Positions at big

FREE Instruments

Every student of the Chicago “Tech” Course in

experts in
rooms of

You use

practical

Chicago Technical College,
1245 Chicago * Tech ' Building, Chicago
Without cblifation to me, pleass send me FRFEN Test Lesson sad

other Interesting litersture eovering the sudiect (ndicated below.
Mark X opDosite work in which 7ou are specially Lnterested

Architestural Drafting Plan Resding—Builders
Maehine Drafting Plan-Reading~B8hop Msn
Yleotrieal Dr: Eptimating
Sirnotural Drafting Burvering
heet Metal Drafting Map
uildars' Course Relnforoed Concrets
Name ....veeviciconen T CooRoooao b-rbbereesiinessesascscecoanee
Address ...cc.iecceveiricsiisncesnaios N L

You benefit by mentioning the “Electricel Experimenter” when writing to advertisers.
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| THE ORACLE.
(Continued from page 566)
' HOW TO PRODUCE “INFRA-RED”
RAYS.

HealthStrengthBeauty

You can have bodily \'igor.\
success-attaining  energy—

SELF at home with

TREATS

Successfully
Rheumatizm
Neuritis
umbaga
Chest Pains
Catarrh
Headaehe
Ear Dizeases
tlardening of Ar-
terics
Wrinkles
Skin Discascs
Falling Hais
Etc., Ete.

et

D

Treatment for gene- sl
deblilty. nervouso A,
vIC

Quirk rellef for
rheumuailsm

inhaling nsane. ) or
¢staITh, throat and
luogs.  Marvi{ous fo-
ca’ results witn cen
“fud tonie e t

let Ray.

headache

AcUle

attractive healthful
yours at prodicallv no cost—the great henefits of
the famous VIOLET RAY TREATMENTS here-
tofure only procurable at big expense from Physi-
cians and Beauty Specialists.

=¥

GET FREE BOOK telling the whole mar-

1ts wonderful successes
—anccified by physicians for rheumatism, neuritis,
catarrhi, wrinkles.
hair and 100 ather bodily ailmen
and beanty

heauty] Al

TREAT YOUR-

Renulife Violet Ray

HIGH FREQUENCY GENERATOR

transforms electricity into the most powerful,
effective. puriiving Health and Beauty giving
agency known to sciencc, yet gentle. sootliing, per.

fectly safe—no shock nor
pain. Eradicates discase
from bleod, flesh, beone
and nerves; tonesand re-
storcs.  While relieving
pains and aches and the
manifest results of disor-
ders. it removes the deep
seated cause, Saturates
the system with invigora.
ting, life-laden violet rays
bringing back normal
fuactioning,

Painless
Electricity

Seience hus modified elec-
tricity that the weakest
muy stand its foree with-
out tear or puin. Every
tissue und Lbre is satur-
ated, patient experiending
only a sensation of reliel,
asg if stamling in a ray

unshinc. Vielet Ray
high frequency has no com-
parison with oild, crude.
vlectrical batteries and
shockine current, Every
jar and shock is removed.
The cffects arc marvel-
ously rapid,

Lowest Priced—Most
Effective

Violet Ray

For Home Use

Every person would he
wondertully heunehted hy
a few minutes’ daily use.
Its astonishing low price
places it within the reach
of all. Write at once for
Iull ininrmation regarding
uses, benefits, price, etc.

Liberal Trial Plan
Proves Value

AT HOME
ﬁ‘-__ iy

o 2
velous story of the Vie-
its many uscs
blemishes. falling

defecta, chronic an
Get this valuahle book b

RENULIFE ELECTRIC CO.
531 Marquette Bldg.

Detroit

- Wanted: Ragten ;. Yes ey
wnd individante. P e demanitrate to LD 7o ans

@usey making cpportunity.

(967) James F. Glancy, Keosququa, Ia.,
writes ;

Q. 1. Asking several questions regarding
fluorescent mineral effects, infra-red rays,
their production, etc.

A.l. Replying to your first query, the
fluorescent pad you speak of is probably
nothing more than some granulaled car-
notite and zinc sulfid or willemite, all of
which can be procured from one of the
companies advertising in these columns.

Relative to infra-red rays: these rays
are developed by means of powerful search-
lights, which consume as high as 20 K. W.
or more. They are focust by means of
parabolic reflectors, the reflective surface
of which is usually highly polished zinc or
silver. The electrodes are of carbon and
some barium chlorid is usually added to
increase the production of the infra-red
rays. The visible rays can be screened off
by the interposition of a suitable diather-
manous screen which consists of black
fluorit, smoky quartz or a strong solution
of iodin in carbon disulfid. The rays may
be detected by the aid of a thermo-pile or
a bolometer, the expansion of liquids, etc.
We do not see anything in the way of
developing them for use on powerful war
machines, For most interesting informa-
tion on the use of powerful, invisible infra-
red rays, for radio control we refer you to
the book “Radiodynamics,” suppliec{ thru
our Book Department at $2.15, postpaid.

MAKING STEAM DIRECT FROM
ELECTRICITY.

(968) Karl A. Loeven, Bismarck, N. D,
writes us:

Q.1. Can I produce steam from elec-
trolytic action in water directly at a rea-
sonable efficiency.

A.1. Your particular idea of using elec-
tricity for the production of steam is indeed
very good, because efficiencies of 98% have
been reached by some investigators along
these lines. By referring to the March,
1918, issue, page 748, of this Journal, and
to U. S. Patent No. 1,251,116, we believe
you will obtain the desired information.

PHOTO-ELECTRICITY.

(969) Albert S. Osgood, Ames, Ia.,
writes “The QOracle”;

. Q. 1. Refers to several queries concern-
ing photo-electricity.

A Photo-electricity is the develop-
ment of electricity by certain cells when
exposed to light. They bear no relation
to wireless in the common sense. There
are no examples at present of P.E.C. being
used in wireless work. Extensive articles
pertaining 1o electricity developed direct
from sunlight, which deal with P.E.C, are
given in the September, 1916, issue of the
ELecTricaL EXPERIMENTER, page 316, and
March, 1918, issue, page 798.

SIGHT OF WOUNDED TO BE RE-
STORED BY NEW INVENTION.

An invention is being perfected in France
which, it is claimed, will restore sight 10
men blinded by the most serious wounds
and accidents. The experiments are being
conducted by a Polish foreign legionary
named Kann. Work upon the apparatus
is being watched with the keenes! interest
by Allied officials.

The perfeclion of the apparatus would be
unusually timely, following up the reports
from German sources that the Huns are
planning to use 1wo new kinds of gases
which blind their victims.

BURGESS BLUE BOOK. A book of
electrical formula and electrical draw-

ings, problems and calculations. Com-
piled by Yorke Burgess. Flexible covers,
108 pages, profusely illustrated, size 614 x
4 inches. Price $1.00. Publisht by the
Burgess Engineering Company, Chicago,
11}, 1918, Pocket style.

. This useful and out-of-theordinary haod-book
is moderately priced and highly suited to the
oecds of the practising electrician. It is, frankly
stated, the book electrical men have been expect-
ing. There is no padding of the usual old ‘“re.
hash’ about theoretical circuits and design Agures.
If a student or electrician wants these he knows
where to find dozens of excellent treatises on these
subjects. What Mr. Burgess has donme is to give
the practical electrical mam, artisan and engineer
alike a real, boiled-down and meaty pocket-size
volume, which he can always have with him and
find therein just what he wants.

The treatise opens with clear blue-lioe drawings
of practical hook-up for motor starting hoxes and
speed controllers, including remote control appar-
atus, as well as drum controllers, printing press
controllers, “monitor” automatic starters, réversing
controllers, float switches, elevator controllers,
series and compound machine hook-ups, variable
speed devices, mine locomotives, street car wiring

iagrams, inductiom motor copnections and auto
transformers.

Then comes a section of wiring diagrams for
all the usual lighting circuits, suck as 3-way and
4-way control, three-wire systems, and numerous
other hook-ups which often” puzzle the electrician
when he comes to instail such circuits,

The author gives cxplanations of the perplexing
prohlems met with in every-day electrical installa-
tion and design, as, for instance, how to solve
square root, etc.; the principal electrical units and
their meaning and their rclation to the electrical
circuit; how to figure the resistance, voltage and
current of various kinds of circuits: resistances
and hatteries hooked in series, parallel and series-
parallel; the B. & S. wire gauge and how to un-
derstand it; Ohms law and miscellaneous practical
formulx; properties of wires; kinds of copper and
bronze wire and carrying capacity of wires; wire
calculations; how to compute correct size of wire
for any lighting or motor circuit; finding the mul-
tiplying power of an ammeter shunt; finding un-
known resistance by drop of poteatial method with
a voltmeter; proper size of pulleys, etc., etc,

The section on dynamo and motor trouhles and
how to find them is very clearly written, and
presented in a succin¢t manber, so that one does
not have to read throngh several pages of irrele-
vant text to And any particular trouble and its
remedy.  This section contains sound advice on
the setting up of elcctrical machinery, testing out
faults, brushes, functions of the field and armature
and their characteristics, etec, Following this we
find a set of useful Alternating Current formulz,
including the various connections of transformers.

EVERYDAY PHYSICS. A laboratory
manual, by John C. Packard, A. M., pub-
lisht by Ginn and Company, Boston, Mass.
136 pages. Price, $1.00, cloth bound, size
8 x 1014 inches.

The work is profusely illustrated and bound in
green cloth. It starts with the elementary ideas of
measurements of different kinds, and therefrom
hegins with e¢lementary mechanics. The author
considers such topics as buoyancy and specific
gravity. .

He follows up the subject of air and gas meas.
unrements and considers therein the measurement
of density of air, thermomecters, et<., and the study
of heat, its measurements and its uses. The au-
thor treats the subject of levers and pulleys in an
casily understood maoner. The subject on mech-
anism is also well written. He considers the sub-
ject of sound, its generation and measurements;
under “‘generation’ the siren and vibrating strings
are treated upon. He also discusses in .a very
good way the study of the defects of hearing and
the test therefore. .

Next we find the snhject of photometry and the
study of light prohlems such as reflection and re-
fraction, etc., also defects of vision and the tests
therefor. The author concludes the book with a
study of c]cctricitg and magnetism. and in a short
space are given laboratory exercises and illustrative
experiments for the beginner, so that he may fully
grasp the subject of electricity and magnetism.

The author is to be congratulated on the very
clear and concise manner in which he treats the
suhject, and for the excellent illustrations he has
provided. It makes an excellent manual for high
schools and similar institutions.

(Continued on page 570)

You benefit by mentioning the “Electrical Exberimenter” 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 1s 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 e
an airplane, but who has studied and learned the ===
scientific principles of design and construction is f

needed RIGHT NOW to help win the war.
- — More Men Needed Mo uridinas
earn by Mai

in your spare time at home. Our
new, practical course has the eadorse-
ment of airplane manufacturers, aero—

nautica) experts, aviators and leading

ro cluhs, Every Lesson, Lecture, . . . . . . o
?3:1:;“53-12;;:3 Bullein > el Wonderful salaries are being paid to trained experts in airplane build-
Tn every detsil, No book study: o ing, airplane assembling, repairing and adjusting. Here is an easy road

schooling required. All lessons writ-
ten in gop-techmical, ecasy-to-uunder-
stand language. You camn't fail to
learn quickly under our expert direc-
tion, We furnish just the kind of
practical, scientific training you oeed
to succeed in this wonderful momey-
masking iodustry. Write today.

to promotion or to a spiendid 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. But don’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 disappointnicnt.

American School of Aviation,
431 S. Dearborn St., Dept. 744 C, Chicago, IlI.

| Without any obligations on my part, you may send me full

particulars of your course in Practical Aeronautics and your
| Special LIMITED offer.
|

Name .. VSINE Bl o B s a0 BT « o R € el IO K i

Address ... =, 0o et b onhins T AR e 01400 6)- 0660 6066606

You benefit by mentioning the “Electrical Erperimenter” when writing to aedvertisers
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Learn Telegraphy-Wireless

ELECTRICAL EXPERIMENTER

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
Combination

navy with advanced rank and increased pay.
Wireless-Telegraphy Outfit

REPENDABLE
P§
2
o
o))
will soon make you an accomplished opera-

tor. Teaches Light and Sound Signals, both

Radio and Morse. Outfit consists of ex-

zeptionally fine Telegraph Key, Buzzer, 3
Binding Posts, Lamp, Lamp Socket and
Control Switch—all mounted on a highly
finished 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 10¢c up
mailed free on request.
Knapp Electric & Novelty Co., 523 W. 51st St., N. Y.

BECAUSE OF THE

SHORTAGE of CRUDE RUBBER
You can SAVE $10-9 on our Standard

VIOLET-RAY MACHINE

Beiog afraid that we could not get delivery oo hard fubber used Jor the outside casing of the Violetta
machioe, we made 250 of these in wood. 0w these machines are exactly alike in construction mechanism
and workmanship as our latest model! standard machine which costs $15.00.

The only difference heing that ipstead of using hard rubher
for the casing. wood is used, but it is finished in a beantiful
black piano ficish, and the difference is hardly noticeable.

Now, we capoot tend these out as stacdard machines so are
placiog them io a special lot at

$15.00

aa jctua) saviog t you of £10.00. Besides we guaragtce these
machines to oew. The Outfit iocludes the generator, one
geaeral electrode aod a2 handsome carrying case.

How to secure one of these machices:

Seod only oce dollar to pay eipress charges and we shall
scnsi you one of these instruments by express for your ex-
aminatioo. This amount will he deducted [rom total cest of
machioe. You ceed 00t accept il not satislactory.

Send @2 ance for this is the only lot we shall have of these
machinea and prices on the standard machine will advance in
10 days.

BLEADON-DUN CO.

DEPT. 2B 11-17 SO. DESPLAINES ST.. CIIIGAGO
from

What 15 . You % Nation's Capital

= Fhelittle matter of 15¢ in stampPd of coin will bong you e Path finder
n‘:r:’chl:g:?:; :‘le:f:m':a:lfn‘nh‘t z;'::f;dl‘;" é",,f"'; 13 weeks oo trial  The Pathfinder is au illustrated weekly. published at
made ot this world coplial * The Pothfinder's the Nation's center. for the Nation: a paper that prints all the news ofthe
ll.’uum?rd ey m"“f ‘";6 o o clear l:- world and tellsthe truth and only the truth:uow Inits 26th year. This pa-
ortial and corn-yd dlognosis o? public nﬂ'ul per fills the bill without emptying the purse: ft costs but $1a year. 1iyou
a{‘urm lh:;c M yc AT e e l” wantta keep posted on what is going oninthe world, atthe least expense
g EEPOCHES g _dous. of ime or money, thisfs your means. 1l you wanta paperia your home
which 2 sincere, rellable. entertading, wholesome. the Pathfindcris yours. 1§ you would appreclate a paper which puts everything
clearly, lairly, bricle—here itis. Scod 25c¢ 1o showlhat you nuightlike such a paper. and we will sendthe Pathfinder on probation 1.3
weekd. The 15¢ does pot fepay 0%, bul we are glad t9loveitio new tricnds. The Pathfinder, Box 79 Washington, D. €.

PROMPT SHIPMENT.

$4.00 per mooth buys a beautlfully recoostructed, latest model vialble
typewriter, with hack spacer, declmal tabulator, two-color ribhon, etc.
Escry late style feature and modern operatlng deslce. Sent on approval,
Catalogue and speclal prices free.

Harry A. Smith, 738, 218 N. Wells St., Chicago, Ill.

| average studeat aof

TYPEWRITER SENSATION
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BOOK REVIEW.
(Continved from page 563)

INTERIOR WIRING, by Arthur L. Cook,
publisht by John Wiley & Sons, New
York. 416 pages, 248 illustrations, size,
414 x 7 3/16 inches. Dark red, flexible

binding with numerous folding plates.
Price, $2.00.

The author starts the opening chapter with the
characteristics of light aucr with the vatious types
of clectric filameot lamps. Then follows tbe ap-
plications and construction of each lamp. Then
comes the subject of arc lamps, hoth open and
closed, and io the same chagt:r ¢ considers mer-
cury vapor lamps. Next he takes up the ele.
mentary concepts of the principles of illumination,
where he considers the quality of light distribution,
candle-power, curves, necessary requirements of
artificial light, etc. Good reasons are given for the
use of various types of reflectors, and the subjects
of lighting fixtures are presented in a very com-
plete and thoro manner. The chapter on practical
mcthods of calculating ioterior illumination is com-
mendable, and the author gives examples of va-
rious methods of illumination, includiog out-door
lighting.

In the sccond part of the hook we find the wiring
of motors, and connections for direct and alternat-
ing current motors. Here, t0o, are wiring dia-
grams for interpole motors, squirrel cage induction
motors, slipring motors, split phase and single
phase induction motors, self-startiog aynchronous
motors and single pbase repulsiod motors. The
chapter oo aelecting motors for industrial pur-
poses is important, and the author shows how a
specific type of motor is necessary to properly
operate each style of machine. In_ this chapter
the author also ‘gwcs a clear description of the
different types of motors as used for various in-
dustrial purposes.

Section three is devoted to the system of wiring
for both D, C, ansd A. C,; also the aubjects of in.
sulation and wining are taken up 1o detail. Calcula-
ticn and uses of different types of wires and cahles,
switches, circuit-hreakers and fuses are well pre-
sented. The autbor takes up in the same chapter
the subject of awitcb-hoards, and gives two excel-
Jeat plates, ooe showing the layout of the wiring
for an office, and tbe other a simple wiring chart
for direct current circuits. By means of this chart,
the clectrician is ahle to quickly sele¢t the proper
size of conductor necessary to earry a particular
load. An appendix contains a number of tables
which are very goad for the general electritian,
and which facilitatss the calculation of electric
circuits and allied problems.

RADIO COMMUNICATION, by John
Mills, 5 x 7 5/16 inches. Price, $1.75 net,
publisht by McGraw-Hill Book Co. 206
pages and 126 illustrations, including dia-
grams. Imitation red, flexible leather.
This book was written for the purpose of
instructing army and navy men, especially
officers who are being prepared for the
Signal Corps of the United States Army.

The author has treated the suhject of radio com-
munication in a very peculiar manner. At the be:
ginning of the book he mves us some clementary
coacepts of electricity and them suddenly jumps
into the suhject of alternating currents and there-
from devclops certain mathematical relations. It
seems rather unusual that at the very beglnmn
he should delve immediately into the subject o
imaginary quantities, which very few eogineers
utilize, as this subject of imaginary quantities is
used mostly in the advanced study of alternatiog
currents.

It would certainly be of greater ease to the
Radio Communication if the
author had treated the subject of alternating cur-
rents in a more simple manner than he bas done.
the reviewer believes. There is no doubt that the
subjects whieh he has handled at the hc_g'iuning of
his work are of great use to the physicists and to
radio enginecrs in general.

Jo the second part the author treats on a very
importaat subject—thie telephone recciver. The
author bas at least done himself justice in treating
the telephone receiver in a really exceilent manner.
Here he gives a complete theory and explanation
of the various receiver parts and thecir functions.
In a lucid manner lhe describes the various funce
tions of the parts of the telephone recciver, includ-
ing “mational impedance.”

A very good chapter on the vacuum tube is also
given. In this chapter the author hegins with the
elementary consideration of the electron, and from
there he takes up the suhject of iopization. He
then treats on the two clectrode-vacuum tube and
shows the characteristics of the platé with respect
to the filament. The three-clement tube is ably dia-
cust and a short description and the characteristics
of this tuhe are given, both as a detector of high

{(Continued on page 574)
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about these wonderfully helpful instructive books, which give in No. 1 Contsina 318 pages, 388 flustrations. = Electrical
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information you need to help you in your every day work is in

These booka place electricity at your finger ends. They cover every lmaginable atructloo—windings, ete.

subject, principle, theory, problem, trouble, and way of dolng things electrically. NO 5 Coutalns 320 pages, 814 illusirations. A. €, Motors
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HOW SHIPS ARE WELDED BY
ELECTRICITY.

(Continued from page 529)

in this case being two steel plates. The
joint is usually prepared by beveling the
edges of the preces to be welded together.
The other side of the electric circuit is con-
nected to the hand electrode which is pro-
vided with a guoard, and this welding tool
connects with a heavy flexible cable leading
to the current supply circuit. By touching
the electrode to the shank material a heavy
arc is drawn, and to reduce the blinding
glare from the arc the operator wears a
head shield fitted with special glasses. The
skilled arc welder draws an arc at several
points along the seam to be welded, and
then establishes several distinct tack welds,
which serve to hold the plates firmly in line.
He then proceeds to start welding the entire
seam. moving the electrode from side to
side of the groove and giving it a semi-
circular motion, while at the same time he
slowly moves the electrode along the groove.

The accompanying illustration shows an
excellent sample of arc welding between
two plates, and it is of course understood
that such a weld is formed of the basic
metal composing the plates; thus the weld
is invariably as strong
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this line. The expert stated further that in
certain particular instances the saving is as
great as 90 per cent.

The electric arc requires a reduced volt-
age and this is difficult to attain with direct
current withjfiout platively expensive ma-
chines for a usc¢i#ss expenditure of energy.
The practise in this country in manufactur-
ing establishments of any size has been
toward an increase in the supply voltage so
that very few large manufacturing plants
pse less than 220 volts direct current. With
this voltage the only economical method of
transformation is in the use of a motor-
generator set. The efficiency in this case is
in the neighborhood of fifty to sixty per
cent. It is possible to use a supply voltage
of 110 volts with a variable resistance which
cuts down the voltage to the arc volts. This
gives a very poor efficiency. In the case of
alternating current the supply voltage can
be reduced by a transformer which will
supply, as in the case of direct current, a
sufficient voltage for striking the arc and a
satisfactory reduction when the arc has
been struck. On the other hand, if a low
voltage alternating current is provided, a
simple reactance may be introduced which
has a few of the same wasteful character-
istics of the resistance used with the direct

as the plates them- —
selves. |

It is important that
the arc shall ‘“bite”
into the shank metal,
creating a perfect
fusion along the
edges, while the move-
ment of the electrode
is necessary for the
removal of any me-
chanical 1mpurities
that may have de-
posited. In the coated
clectrode it is further
necessary that the
slag which forms for
the protection of the
purc metal be worked
up to the surface, and
it 1s extremely impor-
tant in the event of a
second or third layer
that the slag or mm-
purities be carefully
scraped away before [

EXCITER » -

STedih TER RO=
STZALYING
ARC

\L‘EI.DNG TOOLs = CABLE LtaD

STARTER FOR MOTOUEND
[§ 0r momoR GeniRaTOR

e qsvftmmn

b

GROUNJPLATE « +CABLE LEAD

the virgin metal is
again [aid on.

The operator in arc
welding is protected

| with a screen cover-

ing his face with special glass thru which
to observe his work. The electric arc
emits dangerous invisible rays in both the
upper and lower spectrum scale and it 1s
quite evident that both the infra-red and
ultra-violet are dangerous in their effect;
the former is pathological, the latter actimc.
The operator further uses gloves for his
hands and for the very dificult work of
overhead welding, it is necessary for him
to use a helmet which covers his breast.
Without cntering into an efaborate anal-
sis of the relative costs of electric welding,
it may be broadly stated that there is hardly
any question that the electric process 1s
cheaper than any other. The same may be
said as regards speed and also reduction of
man power. In a recent discussion of this
subject by an authority it was stated that
at one of the Eastern shipyards the total
number of parts on the welding program of

| the standard riveted ships now building at

that yard amounted to 225000. The labor
cost for riveting these pieces is about $245,-
000, and for welding about $99,000, thus
making a saving of $146,000. But this is
only a mere drop in the bucket when com-
pared to what might be profitably done in

Typlcal Arc Weidlng Motor-generator With Swlitch-board for
Controlting Current Supplied to *Arc', Regulating Reactances,
Welding Tool, Grouhdlhg Plate, Etc.

current. The average apparatus will permit
of clectric arc welding consuming about six
to eight kilowatts per welder, but if low
voltage is provided, there are certain outfits
which will reduce the consumption to as
low as three and one-half kilowatts per
welder, or even less.

Regarding the spot wclding of fabricated
stcel ships, it may be said that experiments
were conducted by the Electric Welding
Committee, which showed that no difficulty
was encountered in welding one-half and
three-quarter inch steel plates as well as
one-inch steel plates; and in fact experi-
ments werc successful in welding three
thicknesses of one inch steel plate. Lately,
large sized spot welders, having jaws five
to six fcet long have been designed, and
these will be used in building a spot welded
stee] vessel at a large shipbuilding yard
located at Kearny, N. J., which represents
the largest portable spot welder ever com-
pleted. Getting down to brass tacks, and
considering the five foot jaw spot welder
with multiple contacts spaced at a distance
corresponding to the oldtime rivet, one is
actnally astonmisht when stopping to con-

(Continued on page 574)
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THE ELLIS “MUSIC MASTER” REPRODUCER
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disc records. This wonderful littie reproducer bears the same relatlon to the reproduction

of records as does Stradlvarius to the making of viollos. Both are masters.

There is as much difference ln the etfect of the Ellls Reproducer and ordimary
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ordlnary reproducers. therefore Dreserves and prolongs the life of records. The cost is Jittle, but
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Flexible Flyer

—the famous steering sled with non-skid runners

The Christmas gift cvery /rre girl and boy wants. Saves shoes.
prevents eclds, and saves doeter’s bills, because you den't drag
your fcet in steering. Ilas grooved steel runners, which prevent
skidding on ice or snow, and make steering casy and safe.
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New aff.cteel [ront acts as 2 shock.shsorber, pre-
vents 3€atand rails from spliting and greatly strength-
ens the sled.  Seven sizés, 3to5 R, Sold by Hardware
and Department St res.
S.L. Allen & Co., Inc. Box 306K Philadefphia
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HOW SHIPS ARE WELDED BY
ELECTRICITY.
(Continued from page 572)

sider how much time and loss of efficiency
is occasioned by the old method of riveting
steel plates and girders, where but one rivet
can be handled at a time. Think of a six
foot gap electric spot welder which can
thoroly weld a seam six feet long at forty-
eight points simultaneously and correspond-
ing to the usual number of rivets placed in
position one by one by the oldtime method.

BOOK REVIEW.
(Continued from page 570)

frequency eurrents, and as an amplifier. In the
next chapter we find various types of detcctors of
high frequency currents. A chapter on the produc-
tion of undamped high frequency oscillations is
also commendable. A short discussion forms the
chapter oo Radio-telephony. Ia the ecighth chapter
the author gives aeveral practical ideas on the con-
struction of radio apparatus. Here are found the
necessary information to each problem, and in each
case the author works out an example for the stu-
dent. sa that he can familiarize bhimself with the
method of working each typical problem.

PRACTICAL ELECTRICITY, by Terpel
Croft. Cloth bound, 646 pages, numerous
figures and illustrations. size 514 x 8%
inches. Publisht by McGraw-Hill Book
Co., New York, 1917. Price $2.50.

Another excellent work from the authar of

many practical boocks on electricity, that have met
with great favor with all interested in the elec-
trical feld.
. The latest effort surpasses anythin
line before and fills a long felt want for a bogk
that would give and cover every phase of the
auyhject. Jt has been arranged in & elahorately
illustrated chapters, with ail the matter arranged
in proper sequence.

The author states that the object of the baok is
to present the fundamental facts and theories re.
lating to electricity awd its present day applica-
tions in _a straightforward, easily underatood way,
for study by any man, espectally those having
hut little mathematical training and enabling him
to acquire a clear working knowledge of the suh-
ject. The author’s bopes may be truly said to

ave been realized, for everything 1a so clearly
defined and illustrated that a minimum of effort
only is required to grasp the subject.

No higher mathematics have been indulged in,
with no loss to the value of the work; the numer:
ous and readily visualized analogies, which the
author is an adept in supplying, are a great help.

A work that will ind a ready demand from all,
whether teacher, student, practical worker or lay-
man. Alao invalvable to the university trained
man for hrushing the cobwehs from the mind and
to refresh and reconstruct his ideas in line with
modern electrical theory and practise.

in this

DIRECT CURRENT MACHINERY, by
Cyril M. Jansky. Cloth bound, illus-
trated, 285 pages, size 6% x 974 inches.
McGraw-Hill Book Co., publishers New
York, 1917. Price $2.50,

The autbor has endeavored to put forth in a
elear and concise way the theory and operation
of Direct Current Machinery, without the aid of
higher mathematics, altho some mathematics of
elementary nature bas heen used bere and there.
Magunetism and electro-magnetic induction, and
tbe units of measurement are very carefully
dealt with in order that the student should obtain
a clear understanding of the underlying principles
of dynamoa and motors. The hook further shows
that whenever ener is transformed from me-
chanical to electrical or vice versa, that a loss
takes place and a detailed explanation is given
regarding the efficiency of 2 motor or a generator.
The various types of motors and dynamos, includ-
ing the “interpole” machines, with numerous cal.
culations, which aid considerably in tbe design of
such apparatus, are alsa given. Armatures of the
drum, dise, Iar. wave, and other types are fully
explained, including the warious capabilives of
each, accempanied by numerecus red and black line
cuts, which serve to show very clearly the various
methods of winding armaturcs. The uses of clec-
trical energy, the advantages of the three-wire
system, types of dynamos and motors—including
their operating characteristics and their care, to-
gether with a chapter on the “Selection and Inm-
stallation of Dynamos,” are additional features of
this hock. In general, the book will he of distinet
vse to eleetricians, students and engineers, and all
those whe have occasion to deal with Continyous
Current Machinery and its allied problems.
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iesewi ko all. The appendix shows how to calculate
the resiatamce steps for use in starting a motor,
how Eo use Logarithms, and how to coanect a
moior ma bigher ar lower voltage thaa that for
whibel it is rated. In short, the book is a camplete
irentite an D, C. motors, the various appliances
uweed therewith, the practical application thereof
and a text-book for the lihrary of those who bave
?cn:mn to use or install Continuous Current
A nEeTE,

L [ ]
CONTINUQUS CURRENT MOTORS Y b h
AND COI§E‘ROLk AC%DPI‘?‘I}AT(}JS.S bly Our 1 c an Ce:
W. Perren Maycock. oth bound, 151 il-
lustrations, 332 pages, size 5K x7% Learn y
inches. Whittaker & Co., London; Mac-
Millan & Co., publishers, New York, 1917. 4
Price $2.25 j at home as you
current motars and the practical applications there-
of, with oumerous illustrations af up-to-date ma.
T k is intended for the student, th
n-uq:ru nflmlg. C’..mlll::thei:e:, th:rcnnsfx;tin: ::g{neerc. THERE :’5 a Vel‘yf
' great shortage o
whi 1 b tly b h f th 5
mathiner and for the cioll pr mechanical engineer draftsmen in the | [$35
]u'ii'.!‘-el.'\t are several chapters in this hook which :L%'::tg;pa';:\':zr;\t:r:afgteh:: $1 OO ]
the elementary theory underlying the action of ! ¢
motard; the starting of motors that bave only to Is serlous. Draftsmanship per el
anid 1he reversal of the direction af the motor, was always one of the
eiz, 5itl] further on the book treats ta more of i S .
elaliy as regards torque, speed and power, and :f s::trlm or:asnc:cfo.l'lra: Columbia
scveral types of central station apparatus, inelud- P
iency of matars and the various methods of dustrial America depends
determining this guantity, and the classification upon it, and both men Draﬂing
aratus, are alsol fully described. At the end ! $35 to $100
e
and mnswers which should prove of immense in- w:;?(. Thl::pgreoat demap:; are in
peace, will probably
never be satisfied.
d .
i new and quicker way
THE ELEMENTARY PRINCIPLES OF P AT 0 O BT Y G, (o
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An excellent treatise on the subject of direct
S would at our school
the contractor and supervising engineer, for the
who igeires to bhave some knowledge of the sub- Iindustries and govern-
.l ) Pto\ll %
g L . Frnt el o
dividg the subject inta many parts, gamcu‘arly g0, great that the situation
b= started and stopped; the variation of the speed
best professions. What
an extent with the theory of D. C. motors, espe-
ing automatic and semi-automatic appliances. The the very progress of In- School of
B
nf the warious kinds of motors and central station andl women are eanning Studen‘s
each chapier there is Ewen a set of examples
for draftsmen, in war or demand
Wi h 1
e teach you 1n a
WIRELESS TELEGRAPHY, Part 2, ROY C. CLAFLIN [
start on actual drawing work. You

K. D, Bangay. bound es Presloant
i 5%x7'11/§a’i'nggst.h 152 il’lﬁtzrapt?gns: COLUMBIA SCHOOL. OF do not waste any time with needless
Wireless Press, publishers, New York, :’l;gtf’{s)! :ndatpreparatlo:. M LG el
1918 Price, $0.75. . man at once, and remain in actual
O ok this wirk praves to be 3 useful Baad- practice until you are a master draftsman. We are in touch with the great shops
ki e that wmt'be PopulEE B a’ ready BEE- of the country and the_ various government departments. We know their needs,
erence for_ students, amateurs and the upinitiated and teach you accordingly. There Is a great demand for Coiumbia School of
Eﬁ::"d!'{'h'en ftuhr:ts‘la:f:c;,:.: g:-?::ihlgf et!ec‘thr:cagraul;:;- Drafting students, because It is well known that these students are TRAINED,
i n €S O P
ru.:'ttl:f.ua apparatus :trhe texplained |Pn the si_nLNestlp:Js- PRACTICAL DRAFTSMEN, and can step Into actual work.
¢ manner, s0 that most anyone with a lhittle o -
:13_@' : :.E !i:: {-:ﬂ" a:;:;ter the theary and practise Mechanical Drawmg one T%ﬁgg isofmig:y ::2{1 u:]:;:m:% ﬁgra;:sl:la%‘
{ Ielegraphy. . Draftsmanshl :
Tee {nllowing list of contents should prove of of the shortest posszble pr?fessl?:r?: " !Atgglcl: gg;-?.f tlli:%!h:s:lypﬁl::

bul a knowledge of drafting ia the foundatlon of,

intereats Curve diagrams and their meaning—the 3

logarithmic, par?hohc and hyperlaqlxc curven.althe routes to blg pay and the stepping stone to, all the really hig

::'rfu:h::i}e;?'hytlr:m;l;?oﬁeoiiir;:ctcu?:gnt tg; Intendent, production manager, efficlency engineer poicmon:’ln" m? m:cblne i == (DR
) g v . , ete. Most o

namo—ithe hrush gear and its adjustment and positions, earning up to $10,000 per year and over, owe their successt tg t'::ﬂ» L?m:‘!ll:? eh:.%hmgc‘g:%‘

methods af field excitation; eddy curreots and their leal drawing and draftsmanshlip. K] B

effects—bow they are overcome; the A. (. traams-
former and its action—ratio af windings, mechan.,

ical analog of the transf , ind f trans- : . .
',f;,.,:;“,:,._"ﬂ,,ga,,d:,,;:;’;;;;'g:;;;: Ve earreat and The Columbia School of Drafting is one of the
wiliage in tuned circuits, with mechanical analogs finest and best institutions Of its kind in America

of warioas A. C. circuit relations, such as effect
of rapacity on phase relation; the effect of in-

ductanice on phase relation; effect of resonanoce, B
etc, The chapter aa the excitation of spark trans: The large bullding situated at 14th and T Streeta, N. W., Washingtan, D, C.. I entlrely occupled by
mitters i well written and of great henefit to all the Columb’a Schoot of Drafting. Here large dsy and evenlng classes are heing taught Mechanical
radin atwdents. Spark discharges are treated on Drawing. The same thorough Instruction is given our Home Btudy puplls, by correspondence. Our
in datail. A very thoro chapter is devoted ta Chief Instructor and President, Mr. Cladin, personally lock after the tralning of each student
“gecillation valvea”—covering ‘'beat” reception af Our course Is designed to make of every man or woman who enrolls a master draftsman. i
undary wave ugnals,alreceqlion of weakluignals No Previous Trai ing Necesm At L [ lete d
Ebe, in section on valves is quite complete an ain complete drawing
ﬁmﬂzmg:lgev;r:;ﬂ 5: i'!l:"“hfﬂl:irgst‘r;‘g' mg Ap aur students are put Into actual przctiee at ast. course now within the
e i g €st, Tong an the beginning, they grasp the essentlals of draw- reach of all. Reasonable in price and
gmiir are unknown quantities to this author »
spparentls. Ing quickly. The lessons aupplled are 8o elear rnay be paid monthly.
3 J:'l'“[u:b{; l;:mk t;' all i,;t,R,e:i:ed in the arl" and :g;t evegz the l::clrwnrd students can untllelrst.;nd Free Drawing Outfit
saling with the subject of Radio in a aimple and em. No previous experience nor special edu-
v E!Mm nie withaut going ioto the mo"Dhigm, v (D) R . We supply onr students with equipment free. A
technical problems involved. Tt treats the prob- professional drawlog outfit is glven for perma-
fems in A refres}:ing{y neg way uncommon in moat Return the Coupon Today ::a:’ ::e' lo every man or woman who enrolls
ake i tht 3 - ;
boake dealing with the suhject — It Brings to Youa Valu- ;---------ooommommo e el :
— , 'abl?’ Bc;::k—l:ltiEEd : FREE COUPON—RETURN TODAY
t L .
DO MAGNETS MAKE PHOTO- w%g{t;,ﬁg':%&ﬁ:i?f&:;’fimé“&;ﬁ i COLUMBIA SCHOOL OF DRAFTING ’
GRAPHS? s A, e T date Me: ! Debt. 965. 14th and T Sts., N, W,, Washington, D. C. !
The 1917 Year Book of the Carnegie ‘C’m‘:‘:ob{:mﬂa LSSYOI‘JI‘;";" l%rgm-"’.d‘ i Without obligation ta me, please send me your illustrated
Insttutsen of Washington, D. C., has the ralsonlb!otﬁosl. we u.rg: you to sot now, by ! hook on Drafling, telllng how I can secure your complete
| . L. i We will '
following to say r egardin'g "ma'gnet-pho- il B0 ooty Sl it ol Il 1 Home Study Course, the DRAWING OUTFIT, and your |
tBOET aphy"dei(’\[}eri‘_mc&tsSconducted by L. A. éin%}g%l’%rﬂ'ﬁu?'uﬂlﬂo%d&n% s ofier & | help In securiog a position as Draftsman. !
auer an . F. G. Swann: SR Bk, ' :
A large number of experiments have been Columbia School of Dl’ﬂfﬁﬂg ! Name :
perfornied. and it is impracticable to give ) *7FT eceesooaasnaca nacacnp aonaa osco0upcoucocoo :
more than a general survey of the work. ROY C. CLAFLIN, Pres, § AQBISS <er e eee e e :
In all of the experiments in which articles 14th and T STREETS, N, W, : gl
were exposed to the influence of a mag- WASHINGTON, D. C. L P State ....oieeeenn. b
netic field, a subsidiary plate was set up 0 0 S S S .
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“Uncle Sam” needs thousands of operators and is cslling for more all the tlme. Here ls your
chance to become an expert telegrapher at 8 small cost. The practice outfit shown here is exactly
the same &9 used hy the United States Slgnal Cerps and comprisas the following:

A highly polished mehogany finished wood hase, a real high frequency huzzer glving a high
aote. with nickel-plated case. regulation nickel-plated steel leser key. Also brass etched plate show-
ing the thrae Internationail codes mounted on the base fer Quick practice. A new fedature not found
on any other set. You simply cannot mislay this code.

This outfit quickly gives Fou speed, and enables you to learn telegraphy, Morse or wireless code
in a short time. Speclal attentlon 1s cslled te the puzzer which gives a clear high nete, ool s
rattling nolse as many inferior cutfits now on the market. INMEDIATE DELIVERY. We ship the
same day tbat order 1s recelved. Your money refunded If you are not satisfled.

o Include sufficlent postage
Price es Illustrated 2 80 T e ling  Seng for
O freeo Wustrated tolder.

Shipplng welght 2 Ibs.
Slze over ail 5”x2"xTVa”.
150 CHAMBERS ST., NEW YORK

THE TEWNO CO.

e

T T R

Lt e . W N I

S0 e T i A T T

Norway lron Core Wire and are selling this wire 10 ""Experimenter” readers only at this price.

superfor product than the usudl iron wire,

10 get the right material for {t. As far 83 we know this Is the only lot of iron Norway Cere Wire In the
hands of any dealer at the preseni time, and none can be gotten until after the wer.

shears.
from 40c to 50c a pound. American core wire now sells for from 30c upwards per pound.

L g e 3 10 17

c lb.

We bave beea fortunate in securing thru auction several tons of guaranteed pure, double annealed

This wire Is jusi the thing for spark coils, transfermers, ete., and It 1s, of course, a véry much more
We absolute)ly guarantee the quality.

If you ever thoughbt of hullding & epark cell, transformer, or simllar apparatus, now Js the chance

We have only two sizes left:
26 INCHES 36 INCHES
Thickness about No. 21 B and §

1f either of these sizes sheuld be 100 long we advise cutiing the wire down yourself by means of
It will pay you to do so as real Norway Iron Wire. sold by 4 few dealers last year, brought

ELECTRO IMPORTING CO. 231 Fulton St, New York City

—_—

Important Announcement
from

W ashington, D. C.
THE Government of the United States has found it

necessary to ask every householder in the Nation's

Capital to offer their spare rooms to those brought
here for war service. Thousands of young women from
the best American families will in this way find suitable
homes.

In order to meet war conditions the DEWEY HOTEL,
situated in that exclusive residential section, at 14th and
L Streets (5 minutes’ walk from the White House), has
opened its doors to transient guests. For many years the
Dewey has been the official residence of Senators and
those prominent in official life of the Capital. The ac-
commodations are limited, and only those whose presence
will be compatible with its clientele will be accepted. It
will be best to make reservations by letter. Room tariffs,
illustrated brochure, restaurant charges and other infor-
mation may be secured by writing.

FRANK P. FENWICK

1918

December,

with a similar set of articles, but beyond
the influence of the magnetic ficld. In the
earlier experiments, this subsidiary plate
was placed in an ordinary plate-box at at-
mospheric pressure, the box being bound
around with dark cloth; but in the later
experiments it was placed in the same
vacuum as the main plate, and shielded
from the magnet by an iron disk. All ex-
periments except the first two or three per-
formed wefe carried out in total darkness,
the photographic red light only being turned
on after the articles had been mounted
under the bell-jar, and the latter had been
bound around with black cloth.*

In order to test whether the effects ob-
served could be attributed to radio-active
material, two experiments were set up with
permanent magnets, but in the case of one
of them the bell-jar was washed out with
a weak solution of uranium nitrat and al-
lowed to dry. After an exposure of 21
days, the articles showed up equally strong-
ly on both plates.

A plate was exposed for 6 days over an
electromagnet, the articles being pieces of
wood, iron, copper, amber, and cork; also,
in addition, a piece of wood resting on a
piece of lead which was in contact with
the plate, and a piece of lead resting on a
piece of wood which was in contact with
the plate. Both pieces of wood in contact
with the plate showed up dark on a lighter
ground, the grain of the wood being very
clear, and the cork showed up slightly
darker than the ground. The metals in
contact with the plate all came out lighter
than the ground. In the case of the sub-
sidiary plate which was set up at atmos-
pheric pressure, only the amber showed up,
and this appeared dark on a light ground.

Several experiments made with the ar-
ticles slightly separated from the plate
showed that their influence fell off rapidly
within a distance of 1 or 2 mm.

The effect of resin in acting upon a pho-
tographic plate, especially when the resin
has been previously stimuleted by light, is
well known, and at once suggests the as-
sumption that the resin wood, cork, etc,
produce a radiation of some kind, or a
gaseous emanation, the latter being pro-
duced either directly or as a result of the
radiation, and that this gas diffuses over
the body of the plate and darkens it. In
this case the metal articles would simply
act as shields to the plate. Experiments
made with stimulated resin and metallic
articles showed that distinct impressions of
the articles could really be produced in
this way withou! a magnetic field or a vac-
uum. At atmospheric pressure the darken-
ing of the plate falls off rapidly with the
distance from the resin, but on evacuating
the space around the resin the *“range” of
the action is increased and the impressions
are much more uniform.

A large number of experiments were
made with stimulated resin, and it appeared
that the action was propagated roughly in
a linear manner for a distance of as much
as a centimeter or more, and after travers-
ing this distancc was still capable of pass-
ing thru aluminum leaf.

_ The apparent action of the magnetic field
in the experiment with wood and metal ar-
ticles suggests that a similar action should
be produced in the case of the resin. If

- the action of the resin is ultimately attrib-

utable to the ejection of charged particles,
the possibility of producing deviation by a
magnetic field at once suggests itself. No
marked influence of this kind was, however,
found in the case of the pure resin.

* Those interested in magnet photography sbonld
refer to the original articles on this work written
by Mr. Mace, and which appeared in the May,
Octoher_and November, 1917 issues of the Ecrxc.
TRICAL EXPFRIMENTER.

You benefit by mentioning the “Electrical Experimenter” when writing to adrertisers.

www americanradiohistorv com


www.americanradiohistory.com

1918

December,

One of the most remarkable features of
the photographic action produced in the
case of wood and metal articles is that it is
approximately uniform over the plate, altho
the magnetic field varies both in magnitude
and direction. If the action of the magnetic
field were one of controlling the direction
of propagation of a radiation or gaseous
effusion emitted by the substances, one
would expect it to vary over the surface of
the plate. The absence of such variation
practically limits the nature of the effect
to one in which there is direct or indirect
stimulation of the activity of emission or
production of active gas, diffusion being
subsequently relied upon for the uniform
distribution of the effect over the plate.

The effect of wvery slight temperoiure
chonges in modifying the action of metallic
articles upon a photographic plate is well
known, and one has to remember that an
electromagnet becomes appreciably wormed
during its excitation.

The presence of resinous articles does not
seem wholly necessary for the production
of the apparent magnetic effect. Thus, for
example, a number of metal articles,
namely, lead, iron, nickel, copper, and brass,
were set up over an electromagnet in a
vacuum for 14 days, and a similar group
was set up in the same vacuum, but in a
region shielded from the magnetic field.
The first set produced strong impressions
light on a dark ground, while the second
set produced no appreciable effect. The
experiment was repeated with a permanent
magnet and an exposure of 21 days, with
similar but less pronounced results.

At the stage ot the work recorded in the
paper here abstracted, the preliminary con-
clusion was reached that while a magnetic
field or vacuum was not essential to the
production of effects of the kind recorded
by Mace, the magnetic field appeared to have
an effect in intensifying the action in cer-
tain cases. The experimenis are being con-
tinued with the object of ascertoining
whether the primary agency producing the
effect, in the case of the electramagnelts, for
example, is reaily the magnetic field itself
or some other \nfluence accompanying the
production of the magnetic field.

EXPERIMENTAL CHEMISTRY.

(Continited from page 558)

Properties of Sulfur (Physical).

1. It is a yeliow solid, without odor or
taste,

2. It has three allotropic forms, two
crystalline, and one amorphous.

Its color is usually lemon-yellow when
solid, when finely divided it is white. It
gradually becomes dark red and viscid on
gradually raising the temperature from 200
to 250 degrees, when it is too thick to pour,
and becomes almost black in color.

4, 1t is non-poisonous, and may be taken
internally, as is frequently the case in the
spring, when the so-called Sulfur and Mo~
lasses makes its appearance as a blood
purtfier.

5. The so-called “sulfur odors” do not
come from the element, but rather from
the compounds, as Sulfur Dioxid, Hydro-
gen Sulfd, Carbon Disulfid.

& 1t is insoluble in water, the best sol-
vent being one of its compounds, Carbon
Disulfid, in which it dissolves unchanged,
tho the amorphous variety does not dissolve
and flowers of sulfur only slightly.

7. Tt is negatively electriﬁeg by friction.

8. Sulfur melts at 115 degrees to a thin,
amber-colored liquid. At 200 degrees it be-
comes thick and dark colored and can
hardly be poured, while at 300 degrees it
again liquifies, If poured into water at the
amber stage, it crystallizes, but if at the
latter stage, it is amorphous and elastic.

(Continued on page 579)
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“Every hour I spent on my 1. C. S. Course has been worth
$95 to me! My position, my $5,000 a year income, my
home, my family’s happiness—I owe it all to my spare time
training with the International Correspondence Schools!”

Every mail brings letters from some of the two million 1. C. S.
students telling of promotions or increases in salary as the rewards

of spare time study.

What are you doing with the hours after supper? Can you
afford to let them slip by unimproved when you can easily make

them mean so much?

For 27 years men in offices, stores, shops, factories, mines,
railroads, in the Army and Navy—in every line of technical and
commercial work—have been winning promotion and increased
salaries through the I. C. S. Over 100,000 men and women are
getting ready right now in the same way for the better jobs ahead!

Your Chance is Here!

No matter where you live, the
I.C. S, will come to you. No matter
what your handicaps, or how small
your means, we have a plan to meet
your circumstances. No matter how
limited your previous education, the
simply written, wonderfully illus-
trated I. C. S. textbooks make it easy
tolearn. No matter what career you
may choose, some one of our 280
Courses will surely suit your needs.

One hour a day spent with the
I. C. 8. will prepare you for the
position you want in the work you
like best. Yes, it will! Put it up to
us to prove it. Mark and mail this
coupon now /!

r_——— -—TEARM QUT HERE— —=— e —

NTERNATIONAL CORRESPONDENCE SCHOD

Box 6165, SCRANTON. PA.

our!

LS

I Explain, without obligating me, how 1can Qualify for
the pasition, or In the subject, before which I mark X.

|
[
|
I
I
I
I
I
I
|
|

ELECTRICAL FNOINEF
Electrician
Efectric Wiring
Flectric Lighting
Electric Car Running
Heavy Electric Traction
Electrical Draftsman

_| Eleetrle Machine Desicoer

Telegraph Expert
Practical Telephony

CHEMICAL ENQISEER
SALESMANSHIP

Show Card Writer
Outdoor Sign Painter
RAILROADER
ILLUSTRATOR
DESIGNER
BOOKKEEPER

MECHANICAR ENGINEFR
Mechanical Draftsman
Tooimaker

Ship Draftsman

Cert. Pub, A
Traltic Management
Commercial Law
GOON ENGLISH
Common Sehaot Sablects
CIVIL SERVICE
Railway Aail Clerk

. Machine Shop Practice
_| Gas Engineer
CIVIL ENGINEER
Surveying and Mapping
NINF FOLEN'N GR EXG'R
] ARCHITECT
1o Arehiliectural Draftamaa
IEUMRING aNI HIEATING
Sheet Meta) Worker

AGRICTLTIURE

Antomehiles

Narme

ADVERTISING MAN

Slenaerapher nnd Typlet
coountant

STATIONARY FNQINFER
Texiile (Querneer ar Bapt,

Navlgator Spanish
Toultry Ratsing ¥reuch
Jtallnn

Present
Occupallon

, Street

t

I City.

and No._
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DO YOU KNOW?

Do you know how to make chemical tricks?

Do you know how cloth is bleached?

Do you know how to test soil?

Do you want to make invisible ink?

Do you know how to test flour?

Do you know how Chlorine Smoke and
Chlorine Gas (German War Gas), is made?

What do you know about chemistry in gen-
eral?

These and hundred other interesting quea-
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 outfit at your right.
And order one today!

THE E. 1. Co.

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 outhit we give free a book con-
taining a Treatise in Elementary Chemistry, useful data and
recipes, and 100 instructive and amusing experiments.

44

| Chemicals

1
suErcar | |
sam Tl ‘ 17
| Apparata

m::: el [“m ER
=y

Book with
100 Ex-

'T—-mm-—- 1
! imatewchion Bouk

PRICE
§5.00

Shipping
‘| Weight 10 Ibs

CAN BE SHIPPED

BY EXPRESS ONLY

CHEMICAL LABORATORY

DESCRIPTION OF THE OUTFIT

It contains the following 44 chemicals:

Ammonium Chloride

Alum

Antimony

Boracic Acid
barcoal

Sodium Nitrate

Sodium Carbonate

Sodium Borate

Sodium Sulphite

Manganese Dioxide

Ozxalic Acid

One Standard Washbottle
One Alcohol Lamp

One Conical Glasa Measure
One Erlenmeyer Flask
One Class Funnel

One Delivery Tube

Brimstone

lron Oxide
Sulphate of Zine
Magnesia Carbonate
Zinc, Metallic
Sodium Bicarbonate
Sodium Sulphate
Sodium Chloride
Calcium Sulphate
Barium Chloride

Lead Acetate

Ferrous Sulphate
Nicke] Sulphate
Sodium Phosphate
Zinc Carbonate

Ammonium Sulphate
Ammonium Carbonste

Ammonium Aqua
Calcium Chloride
Chloride of Zine
Copper Sulphate
Clycerol

The following apparata are furnished:

Six Assorted Teat-Tubes
One Teat-Tube Holder
Ten Sheets of Filter Paper

One Glasa Dropper

One Spoon Measure

Class Tubing
One book containing Treatise on
Elementary Chemistry and 100

Iron Chloride
Calcium Oxide
Stannous Chloride
Nickel Chloride
Hydrochloric Acid
Sulphuric Acid
lodine

Mercury, Metallie
Tin, Metallic
Litmus Paper
Ferrous Sulphide

Chemical Experiments to be per-
formed with this outfit.

THE ELECTRO IMPORTING Co., NEW YORK. "ifxear

SEE OUR FULL PAGE AD ON PAGE 599 FOR FREE CYCLOPEDIA
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EXPERIMENTAL CHEMISTRY.
{ Continued from page 577)

0. Sulfur boils at approximately 450 de-
grees and emits a light yellow vapor, which
sithlimes as flowers of sulfur.

(Chemical).

1. 1t burns in air with a pale bluish flame,
forming Sulfur Dioxid.

2. When finely divided and moist it may
slowly oxidize to Sulfur Dioxid or on sufh-
cient exposure may even form Sulfuric
Aucid.

3. Nearly all metals unite with it to form
sulfides, while copper and iron burn readily
in sulfur vapor.

4, Sulfur combines directly with many
ather non-metals, as Hydrogen, Chlorin,
Hromin, lodin, and Phosphorous.

5. When heated with oxidizing agents,
sulfur is converted into sulfuric acid,

fi. Caustic alkalies dissolve it to form a
mixture of sulfid and thiosulfate.

Uses.

Sulfuric ‘acid manufacture consumes a
grea deal of sulfur, but much of the acid
i5 mow manufactured from pyrite.

Rubber goods and vulcanite contain a
small percentage of sulfur.

Some of the element is used in forming
sulfur dioxid, to bleach straw and woolen

oods and as an antiseptic to destroy in-
fectious disease. Some s used in medicine,
some in the laboratory, some for making
compounds like Iron Sulfid and Carbon Di-
sulhd, and a great deal for the manufac-
iure of matches and as an ingredient in
gunpowder.

COMPOUNDS OF SULFUR
Hydrogen Sulfid
History.

This gas was known to the ancients, but
Scheels, in 1777, was the first to investigate
it, heating sulfur with hydrogen. This gas
is also known as sulfuretted hydrogen, Sul-
furous Oxid, and sulfurous anhydrid.

Occurrence.

It occurs in Nature when organic bodies
eontaining sulfur putrefy. Volcanic gases
amd certain mineral springs contain the gas.
andd it is a product of decomposition of or-
ganic matter existing in sewer gas, decayed
eggs, etc., to which it imparts its character-
istic odor,

Preparation,

1. When a stream of hydrogen is past
aver sulfur heated to the boiling point.

2. For all practical purposes, sulfuric
acid is added to ferrous sulfid.

FeS 4+ H,;850 = FeSO, + H,S

The gas is readily evolved without the
application of heat, and may be used either
directly or past thru a little water contained
in = wash bottle. When it is desired to pre-

-pare the solution of the gas, it is past into
water 1n the receiving flask.

Iron (Ferrous) Sulfid frequently contains
metallic Iron, in which case the gas will
eontain some free Hydrogen. This is rarely
agt objection, but if it should be, then the
pure gas may be obtained by heating An-
timonous Sulfid with Hydrochloric acid.

SbaSs + 6HCl = 25bCls 4+ 3H.S
Properties.

Phvsical . 1, It is a colorless, trans-
parent gas. .

2. Tt possesses a very offensive odor, re-
:embling that of sewer gas or decayed eggs.

3. It is very soluble in water, but the so-
lution slowly breaks up and cannot be kept,
as it slowly oxidizes. The solution reddens
litrmus, and, as stated before, undergoes
change on exposure to air, water, and sulfur
heing the result, the latter separating out,

4 The gas begins to dissociate at 400
degrees.

5 It can be liquefied at —74 degrees, and
lﬁils at —64 degrees. It also can be sohd-
it

Chemical. It is a very inflammable gas,
* burning with a pale hlue flame.

- —— =
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2. The products of its combustion are
water and sulfur dioxid. or, if the combus-
tion be rapid, sulfur.

3. A cold object held in the flame causes
sulfur to deposit.

The gas is decomposed by many ox-
idizing agents. Chlorin, for example,
changes it iminediately, °

H:S + Cl: = 2HCI + § .

5. Owing to the readiness with which it
parts with its sulfur, Hydrogen Sulfid forms
an active reducing agent.

2FeCls + H,;S = 2FeCl; + 2HC1I + S

6. Hydrogen Sulfid combines with many
metals, decomposing their oxides, hy-
droxides, or carbonates.

7. Paper moistened with lcad acetat so-
lution is blackened by the gas, lead sulhd
being formed, thus this reagent is usually
employed to detect its presence.

Separation.

The separation of the insoluble from the
soluble sulfides makes hydrogen sulfid of
great service in the qualitative analysis of
metals. If, for instance, a mixture of so-
lutions of salts of Barium, Calcium, Cop-
per and Cadmium were made and hydrogen
sulfid past into the mixture, sulfides of the
last two metals, being insoluble, would pre-
cipitat and by fltration would be separated
from the first two.

(1.1 1
Hydrogen sulfid is employed chiefly as a
reagent in the chemical laboratory, to sep-
arate soluble from. insoluble sulhdes, also
to make the latter, and as a reducing agent.

SULFUR DIOXID
History,

Sulfur dioxid, or sulfurous oxid, has
been known from very early times, being
produced by burning sulfur. It was used as
a disinfectant by the Romans.

Occurrence.

The dioxid is one of the most abundant
gases thrown out in volcanic eruptions and
often from fumeroles, It is found in small
quantity in the air of large cities, on ac-
count of the existence of sulfur in coal,

Preparation,

1. By burning sulfur in air or oxygen, di-

rect unmion of the elements takes place.

» + 20-_ = 2 2 .
This process of hurning 1s used in nearly
all lcases where the gas 1s made on a large
scale.

2. By the decomposition of sulfuric acid
(1 part) by heating with copper (3§ part),
Mercury, Silver, Zinc, Sulfur, or Carbon.

3. By heating sulfur with various metallic
oxides, as Lead, Mercury, Manganese, Zinc,
ete.

Sy + MnO; = MnS 4+ SO,
4. By éecomposing sulfites with dilute

acids,
NaSO0¢ + HS80. = Na;50. + H;0 + 50,
5. Thru the roasting of Pyrit or other
native sulfides, preliminary to the extrac-
tion of metals. In this manner sulfur di-
oxid is prepared for the manufacture of
sulfuric acid.

w.S + 20, = S0 2Cu0
sy hi0r 2 386,150,
. Properties. =
Physical: 1. When pure it is a colorless

gas. As usually prepared it is gray, owing
to finely divided sulfur being intermingled.
It possesses a suffocating odor.

It is very poisonous, rapidly destroy-
ing the membranes when inhaled.

3. It is quite soluble in water, with which
it forms a weak acid (Sulfurous).

4, ‘The gas liquefies at about —8 degrees
and boils at —10 degrees, solidifying at
about 72.7 degrees.

Chemical: 1. Non-combustible and non-
supporier of combustion.

2. DBoth gasedus and liquid sulfur di-
oxid, in the presence of water, possess ac-
tive bleaching properties. The action in
this case being a reducing one, the opposite
to that hy which chlorine accomplishes the
<ame purpose,

(Continued on page 582)
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245 ILLUSTRATIONS

ERE'S just the book on
Electricity that you need
to answer your many ques-
tions —to solve your knotty
problems, to teach you new kinks,
to be your memory for tables. rules,
formulas and other Electrical and
Mechanical facts that seme people
try to carry in their heads—and fail.

With tbis "Lutle Giant” 1. C. S.
Electrical Engineer's Handbook in
your pocket, toolchest, on your
work bench, drawins tabte or desk.
. an hour or a day need not be lost
“‘digging up'’ some forgotten rule, some un-
familiar fact; you'll justiurn to the very com-
plele index and get it “in a jiffy."” Just a few
of the subjects treated are:

Electricity and Magnetiom; Electrical Sym.
bola; Batteriea; Circuits; Magneta; Direct an
Alternating Currenta;: Dynamos and Motora;
Belts: Shefting; Electroplating; Electrical
Measurements; Melers: Arc and Incandescent
Lamps: Mercury Arc Rectifiers; Transformers;
Inaulation; Eleciric Cars; Single and Multiple-
Unit Control; Transmission: Rail Welding:
Tables of Wires — Sizea, Capacitiea. etc.,—
Mathematical Rules; Formulas, Symbols; Tablea
of Constants, Equivalents, Roots, Powers, Re-
ciprocals, Areas, Weights and Mea sures:
Chemiatry; Propertiea of Metsls; Principles of
Mechanics; First Aid, etc.

The Electrical Engineer's Handbook Iz one of 22
1. C.S. Handboaks covering 22 Techuieal, Scientlfic and
Commerclal subjects. (See titles In coupon below.)
They have the contents of a ful-slze book condensed
Into” pocket size ready to go wilh Jou ahywhere and
be al your Instant command. Subastantially bound In
cloth, Ted edges, goldleat stamping, printed from new,
clear, readable type on good Quality book pSper and
fllustrated wherever a picture will belp.

No Risk Money-Back Offer!

The price of the T 1.C. 8. Handb of which
more than 2,000,000 have been sold and are In praclical
everyday use, Is §1 Rer copy. So counfident are we
that you will find them exacily whai you need for
ready reference {n your work, that we stand ready lo
promptly and cheerfully refund your mouey If for any
reason you aré nol fully satisfied with thelr value.
Simply send a lelter or the coupon below, enclosing §1
for each book wanted. 1 at any time within 10days you
wish to return the books, your money wiil be refunded.

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6168 Scrantom Pa,

l———_—_7"" OUY HERE— — e e — e

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6168, SCRANTON, PA.

I 1 enclose §—__  for which send me poatpaid the
I andbooks marked X, at $1.00 each. 1 may refurn any or
1 and gel my money back wlthin ten days trom recelpts
I Electrieal Engineer's Advertiser's

Telenb.sod Teleg.Englneer's ] Business Man's
I Mechanic's Bookkeeper's

Steam Engineer’s Steno. and {orfespandeasi’s
I Weatinghotiae Air Brake []Salesman’s

I Civil Fngineer's Window Trimmer's

L]

Bz

Coal Miner's Corton Texille Worker's
Concrete Engineer’s Farmer's

Bullding Trades Poultryman's

Plumber's snd Firter's Mariner's

Chemist's Automobiles
Name - " L
Sireet
and Na — P
Clty e Stale
; Z
I(( Patentay Sept. 3. 1818

" BOTS1 Wa have received scores of letters Gike this
J W. A. ROTHWELL.M.D., Kendriok. 1dehs
Atifomstis Rubber Co,. Columbla, 8. C.
Gantlemen: Enclosed find.persons! check for
1. Kindly obligs me by fnnv:rdlnz two Zlp-
Ipg; the last | ordered wers parfect |n avery
way. Yaours sincerely, W. A. Rothwell. M. D.
Tbe doctor says they are O. K., boya, Order from us or
your Sporting Goods Store. ZIp-Zlp complets anly -
AUTOMATIC RUBBER €C0., COLUMBIA, S. C.

MUSIC TAUGHT FREE
%{:‘:ﬂl Mrn.m ".'.-II.I.'.LZ'M‘t I qu.li.ok_'

fn Your Home. Write today for our boaklet, It telle
how to learn to play Piano, Organ, Violin, Mandolin,
Guitar, Banjo. etc. Bewinnera or adva pumpls.

American Schoal of Music, ST Lakeside Bldg.. Chicago

Vau benefit by mentioning the “Electrical Experimenter” when twriting to advertisers.
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MILLIONS
OF DOLLARS

sre being apent NOIY for new
ideas of all kinds. Never before
bes the demand for good things
PROTECTED BY OWEN PAT-
ENTS beea s0 great—or profitabls
to the man who will but uss his
bralns. Send lor my lour free books and find
out what inventions are peeded
THESE ARE FREE! STCCESSFUL P TETS e
« 72:page guide 10 success;
STETPING STONES—bundreds of hints of
ideas wanted. truth about prizes for inven-
tlons: PATENT BUYERS—cantalos over 400
requests for OWEN PATENTS, with 1deas de-
stred: PATENT PROMOTION-—tells bow to
sell Four patent. ete.

U'll belp without charge to sell your ides
by advertlsing it and otherwlss putting you in
touch with prospective buyerd. Send sketch of
model lfor Iree opinlon as to patentabllity. cast
of paieat. etc. Adsice costs oothihg. Write
todsy for my books. A postsl request will de.

RICHARD B. OWEN, Patent Lawyer

164 Owen Bullding 2276-28 Wodlwerth Bldg.
Washington, D, C New York City

PATE‘IS TS
Trade Marks

Send sketch or model
for actual search and
report. Write for Book-
let of imstructions on
patent practice and
procedure. Prompt
personal service. . ..

Geo.P Kimmel

Patent Lawyer
88-P Oriental Bldg., Washington, D. C.

JESRRJERRABYRSP L0 ol ERENaanrnnarPITsELAN
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.
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- COPRIGHTS

Our fecllities for secoring patents cnables us 1o give
prompt and relfable service at reasonable rates. -
ventors are invited to write to 0+ regarding guestions
appertaining 1o securiag patent protaction. All mattars
recelse prompu attention. Bend for blank form of dis-
elmure to protect your righta until filed in the Patent
Ofice. Book of instrucdons and blank forma are free
on reqDeat.

L [A. M. BUCK & CO.
Patent Atforneys
205 Second Matleasl Bsnk Bldg., Wathiagton. D, C.

Inventors Invited to Write for Information
and Particulars

Higbest References. Best Results,
Promptness Assured.

WATSON E. COLEMAN

Patent Lawyer
624 F Street N, W, Washington, D. C.
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HATEWNT ROVIEE

Edited by H. GERNSBACK

In this Department we puhlish such matter as is of interest to inventors and particularly to

those who are in doubt as to certain Patent Phases.
Such
It the idea is thought to he of importance, we make it a rule not to divulge all details, in

cannot be answered hy mail free of charge.
readers.

Regular inquiries addrest to “"Patent Advice”
Inquiries are publisht hera for the henefit of ell

order to protect the inventor as far as It is poasihle to do ao.
Should advice he desired hy mail a nominal charge of $1.00 1s made for each question. Sketches
and descriptions must be clear and explicit. Only one slde of sheet should he written on,

Readers® attention is called to the fact that
due to the great amount of letters to this de-
partment it is quite impossihle to answer them
all thru these columns. The inquiries answered
in this issve date as far, back as June, and if
readers wish speedy service they should care-
fully note the announcement appearing in the
preceding paragraph.

Arc Lamp.

(279) William Woodward, Wilmette, T, sub-
mits an idea of a self-regulatini; ar¢ for mowving
pictures, on which he would like to have our
opinion. He says “let us presume that the oper-
ators strikes the arc and adjusts it. In a few min.
utes the carbons would be too far apart, but for
the feeder which pushes the carban up as follows:
When the current diminisbes, that is, the carbons
draw apart, the brassrod C becomes caol bich

whic

and cobtracts,

by a lever of the first

class pushes the car.

, hon up. When there

i) is an excess of cur-

| Corbe rent, the action is
7 vice-versa. Of course,
about ecvery half hour
it would he necessary
for the operator to
screw the carhons up
closer. Note — The
horizontal adjust-
ments would be ad-
justed as on a modern
machine.}”
A. An cxtremely
clever as well as cap-
ital idea. It is no
douht one of the most
ingenious arc light
regulatiog scheeme

.~

! Profective

h A
e/ that it was cur good
ile Rod exponid  tortune tnr come

NGES and controcss acrass.

If tbis works out
in practise as well as
it looks on paper, we
think that our carre-
spondent has a very
valuable patent. Our
advice is to get busy
at once and huild a
model and apply for
patents in the mean-
while.

~ Ad)thread
conn with B

™

I~ - Yondle
A Novel Arc Lamp.

Swinging Screen Door.

{280) °T. C. L., Emporium, Pa., has submitted 3
very clever device on a acreen door which will
swing open when pushed in cither direction or on
cither cdge. A number of metal atrips are used in
order to effect this and our advice iv asked,

A. This is indeed a remarkably clever ides, and
the only fault we have to find with it is that the
hinges would sag because the special metal binges
useg seem to be too long. and sooner or later
would cause trouble, However, there might be
found ways to overcome this objection, and we are
certain that a patent can be o tained on tbe in-
vention,

Another ides by the same writcr relates to mak-
ing distilled water, or drinking water from salt
water. The apparatus contains a_water chamher
to which heat is applied and a coiled metal tube,
cooled in water thru which the distilled water is
discharged. | .

here is nothin
tained in this idea, an
tained on it.

new Con-

fundamentallJ
not be ub-

a patent coul

Power Jack.

(281) Clea Maddy, Utica, Ka., sends an idea of
a oower iack for an automobile to be permanently
installed thereon, one jack under each axle. The
jack is operated by the starter hy means of two
clutches, one for each jack. Our correspondent
wishes to know 7if the idea has becn patented, and
if it is practical.
. A. We are afraid that while the idea is not
impossible, of course, it would be impractical for s
numher of téchnical reasons, unless simplifying im-
provements were made an the device. ¢ think
a patent can be obtained on the idea—of how much
value it will he, we do not pretend to know.

Changing D. C. to A. C.

(282) Edward Heubtier, New York City, encloscs
a diagram of a dcvice for changing 110 D. C. cur-
rent to 110 A. C. to any number of ¢ycles desired.
The idea is to have a metal spider wound with wire
operated from an 110 D. C. motor, the ends of the
spider cuttinig thru an electromagnetic field, A. C.
current thus could be taken from slip rings from tbe
wire ends of the spider, )
X This 13 quite a clever idea, and we believe it
is_feasible, but we doubt if a patent can be ob-
tained on it as very similar types are in use.

The main objection, bowever, is that such a de-
vice is far too expensive and there are very much
cheaper commutating deviccs on the market now
which accombplish the same object.

Rifle Improvement.

. (283) Tilford Dozier, San Francisco, Cal,, sends
in a device whereby it becomes possible to equip
guns or rifles with an auxiliary device, so that the

n or rifie can firc any 9ize cartridge desired. As
’s obvious, present guns can only fire one size

cartridge.

A, ‘q'hia is a clever idea as well as ingenious, and
and we think a patent may be obtained upon it
We doubt, howcver, that it has any practical value,
as too many spcciaf inscrts would he necessary in
order to cquip rifies that way. This is one of the
inventions that seem very good, hut have practical
objections which are often unsurmountable.

Re: Ounr Patent Advice.

We publish in full an inlerestinﬁ!eu:r by

(284)
ochester.

;Ine of our readers, Jacob K. Marcus,

"I notice in the July issue of the ELzcraicar Ex-
rERIMENTER that you hawve mau!guratcd a new ea-
ture in one of your most valuahie Departments, the
‘Patent Advice’ Department, whereby you will die-
close the invention frecly to the public, sent to you
for your ablc advice by the originator. Now, Mr.
Editor, you have yoursclf taken onc of the most
valuable” departments of the EiecTricar Exppmi-
mENTER and turned it into a_practically worthless
department with one stroke of thc pen. You bave
done this, you claim, because it has been found in
the past that this department was rather dry and
uninteresting to your readcrs. I wonder, Mr. Edi.
tor, who told you that. This department, which I
have always found highly interesting, was one, if
not the principle reason why I subscribed to your
fine nublication a short while ago. Does that prove
that it was dry and unintcresting to your readers?
I wish to make a most vigorous protest against this
change. The few reasons which you give for dis-
closing the ideas of somchody else in your publica-
tion before patenting it. is sound on paper but does
not work out so well in practise. Your plan where-
by you are mailing the answers to your corfespond-
ents two or threc weeks before publishing it,—and

You benefit by mentioning ”:e “Electrical Experimenter” when writing 10 odvertisers.
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sp giving them a chance of communicating with a
patent attorney and file application for patent,—is
all right. Bue, Mr. Editor, have yon cver thought
of the fact that at lcast one inventor or originator
of an idea in about a thousand 1s financially able to
apply for patents as soon as his idea is perfected?
he rest, like myself, have to wait months and
sometimes longer for various reasons before they
bave the necessary moneys for a})plying for patents.
In disclosing the idea, as you uniortunately have de-
cided to do. and hope you will cbange your mind
about it and go hack to the former practise, you
not only invite unscrupulous persons to apply for
Eatems and claim the idea as his in this country,
ut also in foreign countries where the first ap-
licant F:s the patent hefore the originator may
napcially or otherwise be able. Should a patent
be granted to an ‘infringer,' as you say, tho the
originator tnay have nothing to prove it, but whe
may have thought of the invention carlier or at
the same titme, you sugiesl that an opposition he
filed. Look at tle trouble and expense it would
cost bim. Why? Just because you want the pub-
lic 1o know and see what his idea is and looks like.
Please for the sake of those who frequent thig de-
partment, go hack to the former practise.”

A. Before the step was taken to publiah in full
the varipus ideas pf our correspondents in this de-

rtment, all the phases were carefully congidered

y us as well as an unbiased patent attorney whose
final opinion was asked pn the departure.

While many of the things which our correspond-
ent mentions are true, he has lost sight of the
more obvious onea.

t does not make a particle of difference whether
an inventor is financia l! ahle to apply for 2 patent
or oot as soon as an idea is perfected or publisht
in this department. He can apply for patent within
two years after the publishing of’hjs idea, and atill
get bis patent, and In the meanwhile he baa a het-
ter protection tban if be had not bad the idea

ublisht at all. The reason is, of course, obvious.
hould anyone attempt to patent the device outside
of the original inventor, he would very likely find
himself anable to do so, for the simple reason that
the United States patent office ia a subscriber to the
EvectricaL EXPERIMENTER and we bave good rea-
sons for believing that ideas of this kind are all
carcfully classified by the Patent Office for refer-
ence purposes. If our correspoudent has bad many
business transactions with the U. S. Patent Office,
be will have found that very often the Patent
Office refuses to grant a patent on certain inven-
tiona becouse suck on idea hod been publisht in this
or that journai b#l such and such an indsvidunl. It
is the Patent Office’s business to know what has
heen accomplisht in every art. In other words,
instead of not giving protection, the Patent Advice
Department gives the hest possible protection to any
inventor that he could bave and it does not cost
kim one cent until be gets rcad{ to actually apply
for a patent within two years alter the description
was publisht in the ELECTRiCAL EXPFRIMENTER.

The same thing holds good for foreign patenta.
Even if you agply for an American patent and do
abtain it, this does not at all prevent any foreigner
from patenting the invention uniess you apply for
the patents yourself and pay for the fees in the
various countrics.

Naval Consulting Board.

{285) Percy F. Walsh, Keyser, W. Va., claims
to have an excellent idea for hig guns but (_ioes not
care to have it patented; he would rather give it to
the Government and let them pay for it whatever
they think it is worth. He wants to know to whom
to send the idea, but daes not want to send it to
any one department. He wished to address it to a
certain individual of such a department. Qur ad-
vice is asked.

It is mot practical to address an individual
of the Government which does not approve of such
a course. Address the Naval Consulting Board,
Navy Department, Washington, D hey will
give you all the necessary information.

Detector.

(286) Homar Surbeck, Rapid City, S. D., sub-
mits a wireless detector which comprises a metal
wheel with a pumber of cat whiskers mounted 3"
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A Muitiple Cat-Whisker Detector,

apart on the inside and rotated by a central knoh.

he separate sketch shows the arrangement how
the cat-whiskers are staggered. When the wheel is
revolved each cat-whisker travels over the surface
of the crystal, hut each cat-whisker touching a dif-
ferent spot. Final adjustment can be obtained by
regulating the tension of spring M by turning the

ELECTRICAL EXPERIMENTER

knobh K. QOur advice is asked on this arrangement.

A. This strikes us as_an excellent idea and
certainly quite original. There does not seem to
be anytl‘:’ing on the market of this kind, and we are
certain a patent can be obtained on the idea. We
suggest that our correspondent get in touch with
patent attorney at once.

This ¢orrespondent also submits a diagram on an
clectric horn for cars operating om the vibrating
diafram principle. Our advice is asked. |

There is nothing new about this device, there
being on the market several automohile horns work-
ing on this principle.

Phonograph Motor.

{287) Floyd Hoskins, Pine Bluff, Ark., submite
an idea on an electric motor concealed in the inaide
of a ghonogragh. driven by dry cells, thus driving
the phonograph disc. Our advice is asked on the
arrangement. .

A, This is quite an old idea and nothing of this
sort can be patented, many motors being used ac-
complishing exactly what our correspondent de.
scribes.

Sound Electric Shutter,

?88) Emison Furrell, Higginsville, Mo., wishes
to have our advice as to patentability of a sound
electric shutter operating device for a camera.
When the person standing in front of this camera
says "*Hello,” the sound waves atrike a_microphone
which in turn allows a current to pass thru a highly
sensitive relay. An armature is then pulled over,
making contact, while the current from the hattery
passes thru an electromagnet and the magnetism
induced therein pulls over an armature which in
turn Ssnaps a shutter by a certain arrangement.
The entire device would. of course, have to be
made as compact as possible when placed in a
camera. Not alone could this be accomplished, but
the camera could be wutilized for taking close pic-
tures of explosions, for Secret service work, and
for novelty use of taking unexpected pictures of
friends, . . .

A. This is a really capital idea, and while the
idea itself is not fundamentally new, we are cer-
tain that a patent can be obtained on it in the com:
bination with a photographic camera. While, of
course, such a sound operated dewvice is not new,
there being on the market at present a toy dog who
comes out of his house when one whistles, still the
combination of the device with the camera shutter
presenta great possibilities. We would advise our
correspondent to ohtain a patent on this invention.

581

a—
g
T
- \\

=THIS FORM
Don’t Lose Your Rights

Belore disclosing your invention to anyone
send for blank form **Evidence ol Conception”
to be signed and witnessed. A pample form
together with printed instructions will show
you just how to work vwp your evidence snd
establish your rights before filing application
for patent, As registered patent sttorneys we
represent hundreds of inventors all over the
U, S, and Canada in the advancement of in-
ventions. Our schedule of fees will be {ound
reasonahle. The form “‘Evidence of Concep-
tion’’, sample, instructions relating to ohtain-
ing of patent and scheduvie of fees sent upon
request. Ask for them,—a post card will do.
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PATENTS

LACEY & LACEY

Attorneys-at-Law—Patent Practice Exclusively
Solicitors of

U. S. and Foreign Patents
Trade-Marks, Copyrights
642 F Street, N. W., Washington, D. C.

Write Us for Our Incentors’ Book

PATENT-SENSE

ESTABLISHED 1369

Invent Something
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ELECTRICAL GOODS FOREIGN-
ERS NEED.

There is on display at the Bureau of
Foreign and Domestic Commerce, at the
New York Custom House, Battery Place,
a large technical collection of samples of
electrical goods used in foreign countries.
It includes wiring devices, heating appli-
ances, electrical porcelains, dry cells, flash-
lights, electric bells, conduit and conduit
fittings, insulated wire, etc.

These samples have been forwarded
mainly in connection with the special in-
vestigations undertaken in South Amer-
ica by P. S. Simnith, and in Australia, New

| Zealand. China, Japan and eastern Siberia

by R. A. Lundquist, special agents of the
Burcan. Complete data accompany each
article on exhibit, giving country of origin,
where obtained, how used, sellmg price,
etc. There are several hundred items in
the exhibit.

There is a wide field abroad for stand-
ard American electrical goods, as well as
for adaptions of American designs to for-
cign requirements, and when our electri-
cal manufacturers study the types of goods
now in use in such markets, they can ob-
tain a grasp of the standards and of the
conditions existing that can be secured
in no other way except by a personal visit
to the field, and this knowledge will enable
them to push the sale of their goods with
the best possible efficiency.

EXPERIMENTAL CHEMISTRY.
(Continucd from page 579)
Uses.

It is used mainly in making sulfuric acid.
Bleachers of silks, woolens, and straw
goods cmploy it, but it is not used on cot-
ton goods.

It is sometimes used as a disinfectant,
Sulfur being burned in a room occupied by
persons having an infectious disease, the
room being tightly closed, and the sulfur
dioxid from the burning sulfur would kill
all discase germs. Formaldehyd (Forma-
lin) is, however, becoming quite generally
used in place of the sulfur dioxid for this
purpose.

Experiment No. 140

Forms of Sulfur.

Fill a test tube one-third full of pieces
of brimstone and heat it slowly. Note the
fluidity of the liquid at first. Continue the
heating until it becomes almost solid, then
note any further change on more heating.
Notice color changes at each stage. Fi-
nally pour some of the contents of the
tube into a dish of cold water. Pull that
portion and observe its elasticity and amor-
phous nature. Let the part in the tube
coo! and see whether it resumes its orig-
inal state. Be on the alert for crystal-

1 lization,

Essy, Speedy—I100 to 130 words s
*positiuns |

Experiment No. 141
Compounds of Sulfur. Hydrogea Sulfid.

Prepars a generator of about 125 or 250
cc. capacity and fit with a two-hole stopper.
Into this put about 5 grams of Ferrous
Sulfid (FeS), about 20 cc. of water, and
at first 5 cc. of Hydrochloric acid, which
amount may be increased from time to
time as necessary.

First collect some of this gas by down-
ward displacement in a wide-mouthed bot-
tle (See Fig. 149). Note the color, and
apply the splint test for combustion. Test
the solubility of the gas by passing some
into about 10 ¢c. of water {See Fig. 150).
Test this water with (a) Litmus paper.
(b) By putting a drop on a silver coin, say
a dime, by means of a pipette. (¢) By pour-
ing a little into a sclution of Lead Nitrat.
(d) By holding over the mouth of the tube
a paper wet with a drop of lead acetat so-
lution, and warming the tube while making
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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 Timea Square
diatrict. The HERMITAGE touches
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ithe test (see Fig. 151). [Do these tests
show its solubility in water? What does
the Htmus test show? Try and account for
the effect upon the silver coin.
Experiment No. 142

The use of the gas in the laboratory may
be illustrated by the following method of
separating one metal from another. Take
abaut 10 cc. of copper chlorid solution tn
gme Luhe and in another an equal amount
of calcium chlorid solution, [’ass some of
the gas from the generator into each, and
nole the different effects. In which is there
a precipitat? What is it? 1s it soluble?
Why was there no precipitat in the other
case? Could you separate the two metals,
copper and calcium, from a mixture of
the iwe solutions? Try it.

Experiment No. 143

Alake a mixture of 5 cc. of copper chlorid
and an equal quantity of calcium chlorid,
making in all 10 cc. Pour into a tube and
pass the gas into the solution for some
time. “What will precipitat and what will
not?  FPresently filter the substauce. \Vhat
iz on the filter paper? \Vhat is the filtrat?
15 the Rltrat colored? 1f so, what does it
indicate? Put this filtrat again under the
hydrogen sulfid gas and see if any further
result 15 obtained. 1i so, continue the proc-
eas awhile and filter again. All color must
he taken out. Why? When that is done,
add to the filtrat a little sodium carbonat
solution. Note the result of this last addi-
ticti and name the precipitat.

Carbon Disulfid

Carbon disulfid is so valatile and so dan--

(Continned on next page)

ETATEMENT OF THE OWNERSHIP, MAN-
ALEMENT, CIRCULATION, ETC., REQUIRED
By THE ACT OF CONGRESS OF AUGUST 24,
1912, af Electrical Experimenter, published monthiy
at New ¥ork, Y., tor October 1, 1918,

Syate of Mew York, County of New York—ss.

Hefgre me, a Notary Pubhlic in and for the State
apd coonty aforesaid, personally appeared Hugo
Giermuback, who, baving heen duly sworn according
19 faw, depases and says that he is the Editor ot
the Electrical Experimenter, and that the following
is, to the best ofph:s knowledge and belief, a true
widlémeni of the ownership, management, ete., of
tke aforesaid publication for the date shown in the
showe eaption, required by the Act of Aungust 24,
1913, ¢rmbodied in section 443, Postal Laws and
Regulations:

I. Tha: the names and addresses of the puh.
Iisher, editor, managing editor, and husincss man-
?5 rare: Publisher, The Experimenter Publishing
_o., 251 Fulton Street, New York City; Editor,
Hugn Cerosback, 233 Fulton Street, New York
Citys }t::ar.inqiqtditor. Harry Winfield Secor, 233
Fultan Sereet, New York City; Business Manager,
g_.-.m Garmsback, 233 Fulton Street, New York

.

& That the owners are: Experimenter Puhlish-
ing o, 233 Fulton Street, New York City; Hugo
GGermsback, 233 Fultom Street, New York City;
Sidney Gernsback, 233 Fulton Street, New York
City; Mrs. K. Hymes, 233 Fulton Street, New
York City; Harry Winficld Secor, 233 Fulion
Street, New York Cng.

3. That the known bondholders, mortgagees, and
other security holders ownintg or holding 1 per cent
or more of total amount of bonds, mortgages, or
other securities are: None.

4. That the two paragraphs next above, giving

the names of the owners, stockholders, and security
holders, if any, contain not only the list of stock-
holders and security holders as they appear npon
the books of the company but, also, in cases where
the stockholder or security holder appears upon the
hooks of the company as irustee or in any other
fiduciary relation, the name of the person or cor-
poration for whom such trustee is acting, is given;
also thet the said two paragraphs contain state-
ments cmbgac:ng affiant’s full knowledge and belief
as to the eircumstances and conditions under which
stockholders and security holders who do not ap-
Eear upon the books of the company as trustees,
old stock and securities in a capacity other than
that of a bona fide owner; and this afiant has no
reason to believe that any other person, associa-
tion, or corporation bas any interest direct or in.
direct in the said stock, bonds, or other securities
than as so stated by him.
. 5. That tbe average number of copies of cach
issne of this publication sold or distributed, through
the mails or otherwise, to paid subscribers during
the six months preceding the date shown ahove is
—(Rcé;mrcd only of daily publications.)

q( r_ut.) et H. Gﬁnnsmcx.

Sworn to and subscribed before me thi
of Octoher, 1918, this 15th day

n Beatrice K. Owen,

(My commision expires March 30, 1919.)
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Learn Shorthand
that Quick

No longer is it necessary to spend months vl
time studying shorthand. You can master all
the lessons in K. [. Shorthand at home in five
evenings. Don't doubt this amazing truth!
Send for free lessons—also convincing proof that this is the
simplest, most practical, lowest-cost course in stenography
by personal correspondence instruction.

The Universal Speed- Script

Undoubtedly yon have heard of this new and revolutionary shorthand system
—the simplest and most practical in the world. Used in the Army and Navy and
in numerous other governmental places. Used by court officials, by doctors,
business-men, teachers, clergymen, lawyers, reporters—and those in hundreds of
other occupations. X .

It is the uaniversal speed-script—the easy-ta-learn, never-forgetable, lightuing
writing. -

Not only is K. 1. Shorthand acquired witl; wonderful speed and ease—but it is
so standardized as to make for perfect legibility and absolite accuracy. Notes
years old may be read as easily as when fresh.

On 30 Days’ Approval

For Instance! K. A. Fulton says: °““Four months
sgo I knew absolutely nothing of the first rudiraruts
of shorthaod. To-day, / om holding o pagitnn 0a
stenogropher {n the offica of Inspector of Buildinvs,
u;heroltha.leml apDbly almost wholly to buildlng con-
struction.”

Henry Drsnke wrliea: °°Alresdy 1 can write 50
or more words per minote and it took only about a
guorter hour sack doy for fem doye.”

A. TomDkins, journalist, writes: °‘Your system l3
axcollent, being simple, Jet compredemsive. 1 And 1t
faccinating in my work se a Dress correspondent.*

The above are but a few of leglons of testlmenials
which we ars ready o give you with full addresses.

Free Lessons-—Send no Money

Shorthand 1s offered on the wost llberal
Do not miss this opportunity. Srm:
ou maA,

¢

Ererybody needs K. I. Shorthand—those o business
and the professions for their personal ready use—as
well 89 regular stenosTaphers. It {s the greatest time-
saver compared to the amount of effort and inaignifi-
cant cost Mecossary to acquire it It will help yuu
record preious ideas instantly—do your remeémbering
g]ar {ou—d"elon Four all-‘round efficlency tremen-

ousty.

If you are Eolng to be a stenographer. leam K. J.
Shorthand because It wiil fit you I‘or practicol work for
oheod of the old rystems. Learn it becanse you will
@ive grealer satisfaction to your employer by tren-
acribiog all dictation perfectly, no matter how com-
Dlex. No guessing necessiry.

Do you know sanything about shorthand? Well,
then you know that what makes old aystemg hard to
fearn it the maze of special rules—positions above,
below and on the line—light and heavy shadings, etc. K. 1.
They cause mental friction and rotard sPeed: tbere- terms Fight now.
fore they do not erist in K. I. Shorthond. smmediately for the firet lwo lessona free,

You learn In your own home by our mail tuitlon
course,  You will have all the persono) help of our
inefruction stoff thoe! wou nerd. We are not content
to let you shift for yourself after you rocelve the
fessons,  When your stencgraphic competency s
eslagﬂltshnd. we award you a recognized Certificate of

ciency.

Thougands have leamed K. I. Shorthand who never
?rumed they could mester the old, compilcated sys-
ems.

then continuoc the entire course on ¢ month's 4p-
provel. Do pot seod monsy. We give you a posl-
tive guarantes that you con leorm or no cost (0 you.
King JInstitute 1s incorporated in New York State.
$100,000 capital.

Cut out and mall the coupon, or write asking for free
lessons, complete (nformation end many more won-
derful testimonlels. Be surfe to mention *'Electrical
Experiménter.””

KING INSTITUTE, Inc.

154 East 32d Street, New York, N. Y.
8 S. Wabash Avenue, Chicago, I1l.

==

Use this h Please send me FREE the first lessons in K. I. Shorthand 1 e

Coupon also full information.

for Free ' -

Lessons . WOGE 0 000000000006060 00688066 0060560a005060680005540060600 | ?n"r‘ogzu';-l L;sl“ég
& n K.

Enroliment g Address ..ol EG-300 1 1" 8horthond.”

You benefit by mentioning the “Elcctrical Experimenfer’” when writing to advertisers.

www americanradiohistorv com


www.americanradiohistory.com

584
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i WIRELESS g

by
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Afternoon and Evening Ciasses

Instructors.  These
Y. M. €. A courses equip you for an
Immediate positicn. 3en In the draft
age should fit themselves to accept n
higher rank at Incressed pay.

Wireless Dept,
under general supervision of E. E.
Bucher, Instructing Fngineer, Marconl
Wireless Telegraph Company.

Brief courses for m!lltary, naval and
drafied men, Completa courses for com-
merclal operators, also Radio Englneer-
Ing Problems.

Land-Line Dept.
supervised by G. E. Palmer, Chjef
Operator, Western Union Telegraph Co.

The Y. M. C. A. Telegraph Schoo!
offers the best of lnatructton at loweat
cost. 1deal living quarters for out-of-
town students. A lcensed department
10 secure temporary empioyment for
students who must earn while they
learn,

vnder competent

Write for tilusiraled folder
and full particulars

Be A Boy Chemist!
Get A Complete Chemical
Laboratory for Christmas

Test your drinkipg water, your food, the
earth In your backyard, and other things
you use and wear. Make soap, Ink, dye: fire-
proof cloth and wood, and work hundreds of
other useful, fasclnating chemical experi-
ments just like a reat chemist. Parform
dozens of weird. puzzling tricks of chemical

magle and myst!fy your friends. You can
work these and many more experifments with
“CHEMCRAFT—li¢ Boy's Chemical Laba-
ratory.

_"CHEMCRAFT" s Absolutely Harmless—
~No Dangerous, ExplosiTe or Polsonous Chem-
leals. Complles with all State faws regarding

sale of polsons and explosives, Qutfits con-
tain ail ehemicals and supplies to perform
each experiment many times. Also Manual
of Instructlon ; wriiten by a practical chemlst
and scientifically correct,
Chemcraft No, 1—$1.25
West of Mississippt River and In Canada—$1.50
Chemeraft No. 2—$2.50
West of MiastsaIpp! River snd 1o Canada~—33.00
Chemeraft No. 3—$5.00
West of Aississippl Riser and In Caonda—3$6.00
Be sure sou get ' CRAFT.” the origihal
aod most complete and sclentific chemicat outfit,
:ra':er«fogl‘pgy :1.::1:; ;‘! your Toy Store, or rend
for more m!m—rmlltm.e v G
THE PORTER CHEMICAL COMPANY
Industrial Bidg., W. washington St

Hagerstown, Maryland
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gerously explosive that it must be kept out
of the range of any possible combustion,
except as deseribed. Hot tubes must not
be brought into contaect with any amount
of it. To see whether a hot glass tube will
set it on fire, use not over 3 or ¢ DROPS
inban evaporating dish, and stir with a hot
tube.
Experiment No. 144
Pour 3 ¢c. of carbon disulfid into a dish
and note (1) its odor, (2) to volatili?. by
putting a drop on the finger with a rod and
noting the sensation as it disappears. (3)
Test its miscibility in water, pouring 2 or 3
drops into 10 cc. of water in a small tube,
shaking well and watching it settle. (4)
Test 1ts action on tincture of iodin by put-
ting one drop of the latter in the mixture
of carbon disulfid and water just made, and
shaking it vigorously for half a minute,
then letting it settle and watching the re-
sult. Describe its odor, the sensation on
the hand and what it shows, its miscibility
in water, its action on iodin solution. Name
the color of the latter. Which is the best
solvent of iodin, water or carbon disulfid?
Experiment No. 145
Have a short old glass tube with a right
angle bend (one end about 3 cm, long), and
with it dip up from the dish containing it
a few drops of carbon disnlfid. Bring the
tube to a flame, holding it so that the liquid
will flame up, then remove it and watch
the combustion, testing (a) the odor (b)
the effect on a tube held across its flame
(c) the product of combustion for Carbon
dioxid and sulfur dioxid.
Experiment No. 146
Try to dissolve a little sulfur in a dish
(vse half a gram of brimstone to 3 or 4
cc. of Carbon disulfid). Watch the resuit,
and if the sulfur dissolves, either set the
dish in a draft of air or blow across the
liquid, and look for the formation of crys-
tals. This is an interesting observation and
should be carefully described. What evap-
orates, the carhon disulfid or the sulfur,
or both? ls it then apparently a physical
or chemical solution? As the sulfur is
thrown out, does it occur in the crystalline
or the amorphous state? Of what other
element have you fonnd carbon disulfid a
solvent? \Vhat is the natural state of the
two elements of which this compound is
composed ?
(To be continued)

3,000,000 FISH AN HOUR WITHOUT
A HOOK.
(Continued from page 528)
sacred angling grounds. That was the time
that you were angry, if you ever were in
your life. The same principle seems to
apply in this instance and? according to Cap-
tain Lydeck, he has overcome any possibil-
ity of alarming the fish. In fact, with the
1en powerful searchlights that he wiil have
at his command, five of which are shown in
action in our illustration, he will lull the

| fish into a sense of security and their na-

tural curiosity will cause them to follow the
beams of light to the apex and there the light
ceases suddenly and they are whirled into
the scoop, which, hy the way, measures one
hundred and fifty feet in width by 100 feet
in height

In the figure there is given a detailed
drawing of the conveyor and the net por-
tion of the collecting scoop, wherein N is
the newly patented herring-bone netting,
which will allow the seaweed and other
debris to pass thru its meshes, but will
retain the fish, literally speaking, within its
grasp. There arc eight rows of knives
situated inside of the scoop as a precaution
against the entrance of very large size fish.
Should a shark enter, he will be forced
against these knives with sufficient impact
to slice himself to pieces, thereby commit-
ing suicide.

At a speed of ten miles an hour, using
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searchlights enough to cover a strip of
water two miles wide at a distance of 10
miles ahead of the oncoming Giant Fisher-
man,—the beams of the searchlights ben}g
spread in a fan shape focus as shown in
the photograph,—it naturally follows that
the range covered by the scoop is 100 x 150
feet; the amount of water actually stral_ned
thru its walls therefore amounts to a little
over 12,000,000 cubic feet of water each
minute. By making ten miles per hour, a
distance of 880 feet each minute is covered
and if the light can he seen from a depth of
100 feet, why then the straining capacity of
the Giant Fisherman will be 929,000,000
cubic feet of water per minnte! Under
these superior working conditions it is
claimed by Captain Lybeck that he will
catch practically all of the fish that are
lined up before him, up to the full capacity
of the conveyors. With the assumption
that there are only six pounds of fish in-
habiting every 1,000,000 cubic feet of water
and if only half of these (or 3 Ibs.) were
caught, even then at the close of a ten-hour
run the weight of the fish theoretically
caught would average 1,672,200 pounds.
The agreement by scientists and men that
ought to know is to the effect that every
one million cubic feet of the ocean contains
100 pounds of fish stock and at that con-
servative figure at the end of a ten-hour
run the Giant Fisherman should catch and
have conveved to her decks the stupendous
total of 27,870,000 pounds of fish, allowing
for the catching of only one-half of that
amount, or 50 ponnds of edible fish per mil-
lion cubic feet of water.

Besides supplying the public with fresh
fish at a small cost, the canning, preserving
and fertilizing that would be by-products
manufactured from the waste portions of
the fish, would go to make up three distinct
industries that will be found on board this
newest fishing smack de lizxe.

The writer recently witnest a demon-
stration given by Captain Lybeck of a large
model of his Giant Fisherman and it was
extremely interesting to note that the light
rays had a noticeable effect on the fish and
that when they followed this beam they
were caught by the scoop and conveyed by
the traveling belt arrangement into a con-
tainer placed at the rear of the model for
demonstration purposes.

NEW YANKEE WAR INVENTIONS.

(Continued from page 530)
interval, so as to scatter the bombs over a
wide area. The torpedo is propelled by
comprest air or other form of engine, and
its equilibrium is maintained by means of a
swinging pendulum hung within the shell,
and which is connected by suitable cables
to the rudder and elevating planes.

The inventor claims that the machine is
capable of traveling at a high rate of speed
over a considerable distance—much farther
than is possible to fire ordinary projectiles
—and it is also intended that a very large
number of the torpedoes be launched
simultaneously, in order that the way can be
cleared on a broad front and to a consider-
able depth for infantry charges, etc. By
electrical or other means the mechanism
inside the aérial bombing torpedo can be
set when it is fired or liberated, so as to
cause the machine to travel in a certain
direction and at a predetermined altitude
and distance, at which time the doors in
the bottom of the shell are released, and
the bombs dropt on the unhappy Hun. The
bombs ordinarily weigh down the rear end
of the machine to maintain the balance,
and as soon as they are dropt the equilibrium
of the machine is destroyed, the nose or
front end becomes heavier, thercby turning
the machine downward. The shell contains
an explosive charge so that when it strikes
the ground the charge, in being detonated,
will blow the machine to atoms, preventing
it from being used by the enemy—destroy-
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ing its secrets of operation—and invariably
increasing the general destruction and
havoc created.

The final patent here illustrated is that
awarded to Johu B. Felicetti, a Philadel-
phian, and an inventor with true Italian
ingenmty and originality. We have had
one-man tanks and one-man submarines,
but this one-man self-propelled tank 1s
about the best device in this branch of mili-
tary inventions that we have come across
for some time. As the illustration indi-
cates, the operator lies prone inside the
tank, and the whole body is protected by
the stetl arinor. When desired he can also
sit up in the tank. The inventor claims that
his tank is sufficiently light so that it may
be carried when necessary over short dis-
tances by the operator. The Signal Corps
should find a device of this kind very use-
ful, for an observer could safely advance
quite a distance beyond the front line ob-
servation points, with a well camouflaged
steel tank of this description. It is pro-
pelled by the operator pulling on the two
handles shown, which actuate two steel
spades on the rear of the machine and
which dig into the ground alternately. The
steering is accomplisht by means of the
feet. The inventor ambitiously points out
that his tank can travel over land, sca, snow
and sand—or thri water and mud. In
order to be able to ncgotiate ponds, brooks,
and the like, the vehicle is provided with
broad flanged wheels, and the axles are not
brought out on a linc with the wheel hubs,
but extend vpward behind the wheels be-
fore they enter the tank housing. The
reciprocating levers actuating the two
spades which propel the vehicle slide in
water-tight stuffing boxes. When opcrated
thru water, the steel spades at the rear act
as oars or paddles. lmagine what a flock
of these one-man tanks, all decked out
in their camouflage war-paint would look
like as they swept up over a hill on a charge.

THE CODE-NUMERALS GET
THEIRS.

(Continued from page 549)
== o nvn
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Imagine writing: “\Would not consider
offering you 925; may go to 813 lllinois if
not satisfied,” and having it delivered
“Would not consider offering, you nut;
may go to Dav-lll. if not satished!” Some
business has to be declined, of course; but
a declination in a form like that would be
considered abrupt, if not actuaily rude.
Well, then, if the “abbreviated” numerals
can avoid such pitfalls, why need our little
dots shake in their little shoes?

Finally, brethren (as you reach for your
hats under the pews), behold the number
128,035, exprest in the four different ways
we have considered:

(1) with the digits spelied out:

(2) In the official numeralS:

(3) In the abbreviated numerais:

(4) In plain dots:

i Tr.y. it on your “buzzerola” And now,
Human Nature, let the blow fall!
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HOW TO MAKE A SEVEN-INCH
REFLECTING TELESCOPE.
(Continued from page 553)

There are numerous formulae for sil-
vering the concave surface. The so-called
sugar-loaf method has been satisfactorily
used by the writer at all times. Solution
(A) Silver Nitrat crystals 100 grs.; Water
(distilled) 4 oz. (B) Set aside one-tenth
of “A” for future use, (C) Caustic Stick
Potash (pure, by alcohol) 100 grs.; dis-
tilled water 4 oz. (D) Aqua Ammonia
strong. (E) Reducing Solution: Loaf su
gar 840 grs.; nitric acid, 39 grs.; alcohol
pure, 25 drs. ; distilled water, 300 grs. After
mixing make up to 25 oz. distilled water
and bottle. This works better as it ma-
tures in time.

Clean the speculum with nitric acid until
a film of distilled water will adhere un.
Immerse face down in an
enamel dish of distilled water. Drop (D)
ammonia into (A) Silver Nitrat until the
solution darkens and clears. Add (C) the
caustic potash and drop in enough ammonia
again to clear. Then add enough of the
solution (B) to bring to a warm saffron
color without becoming muddy. Add then
8 drs. of the reducing solution (E) and
pour the mixture into a porcelain or enamel
dish large enough just to accommodate
the mirror and to allow the fluid to extend
about one-half an inch over the concave
surface. Agitate gently and note the
change of color in the fluid. When it be-
comes a muddy pink pour off quickly and
wash the silvered film of the speculum in
running water, When dry the film can be

| gently polished with a cotton and buckskin

pad dipt into fine dry rouge. The polished
surface will reflect about 90 per cent of the
light and when mounted as shown in the
diagram wil serve both as an astronomicai
and as a terresirial telescope. The flat mir-
ror necessary to bring the cone of lighs
into the eyepiece tube can be a piece of se-
lected plate one-quarter of an inch thick.
It can be silvered at the same time with
the concave mirror.

It may be interesting to know about
how much time will be required for the
grinding, polishing and figuring the specu-
lum. Of course this will vary with the
particular kind of glass and the degree of
onc's energy, but the processes should re-
quire approximately the following: 5 hours
for the rough grinding, 10 hours for the
fine grinding, and about 35 hours for the
polishing and figuring. During the latter
stage of fipuring the work becomes tedious.
because only a few moments of polishing
can be done before the speculum is tested

The mounting can be that of an all-
azimuth as shown in the photograph, or a
simple eguatoriel as shown in the diagram
The eyepieces can be of one-inch, one-haif
inch and one-quarter inch equivalent focus
and are cheaper purchased than to attempt
to make them. The ordinary microscope
eyepiece (Huyghenian or negative) is rec-
ommended.

Having used both the altazimuth and the
equatorial form of mounting, the writer
can recommend the latter as the simpler to
construct and the more generally service-
able. As the tube can be pointed at the
celestial object and then clamped only the
motion around the polar axis need be gon-
sidered in following the diurnal movement
of the planet or the stars.

From a plank one-inch thick cut two cir-
cular discs, eight inches in diameter and
seven inches respectively. Center them and
screw them together with four screws. The
mirror will be held flat with its back sup-
ported by a circular piece of Brussels car-
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pet gg a cushion resting upon the seven-inch
disc. Around the cdge to hold the mirror
firmly without pressure a strip of thin brass
can be bent and screweéd to the wooden disc.
To keep the mirror from falling out of the
support the brass strip can be bent over the
edge of the glass a distance of about */s of
an inch. A strip of surgeons tape has been
found serviceable to be fastened around
the edge of the wooden disc and the glass
before putting on the metal strip. This
prevenis the metal from coming into contact
with the glass and also holds the mirror
more firmly.

The telescope tube may be either of wood
or of galvanized iron covered with heavy
manilla paper to counteract thermal effects
ardd dew. A wooden tube is entirely satis-
faciory and can be made by screwing a few
strips of light wood such as lattice strips to
faur wonden rings whose inside diameter is
eigh! inches. These rings are painted black
and the inside of the tube, whether metal or
wand should be lined with black blotting
paper. If the tube is of wood an opening
should be left at the lower end to allow a
metal top to be placed over the mirror
when not in use. If the tube is of metal
and is made air tight the metal cap can be
fitteel awver the upper end of the tube. An-
nther cap will close the lower end when the
mirror has been properly adjusted.

Four iron strips about four inches long
are hent at right angles. Three holes are
drilled into the strips, two for the screws
that hold the angle-irons to the inner side
of the tube and one for the bolt that will
work against the under part of the eight-
inch wooden block. A simple way to adjust
the mirror with this arrangement will be
i have the metal strip threaded to accom-
modaie this bolt-screw and to have the nuts
at the end of the bolts embedded in the
hiottarn of the wooden disc and held there
by means of a thin strip of brass screwed
at the corners. This permits the bolt to be
aidjusted to hold the mirror firmly at what-
ever position may be found necessary. At
four equal distances around the disc these
baolts are fastened.

The matter of adjusting the mirrors is
a delicale operation. First get the flat mir-
ror mounted at an angle of 45 degrees in
the exact center of the tube at a distance
of about fifty inches from the surface of
the concave mirror, or speculum. This
will hring the eye-piece outside the tube at
about five or six inches. Shift the set-
screws of the mirror mounting until the
imace of the eye as seen in the center of
the eye-piece tube will be exactly in the
center of the dark opening as seen in the
flat mirror reflection. The whole of the
large mirror will be reflected into the flat
mirror so that the slightest change of ad-
justment will bring into view one or other
portions of the upper end of the tube. A
concentric adjustment shows only the whole
of the speculum and in its center the cir-
cular image of the flat mirror and in its
:::]r|1¢r the circular image of the eye-piece
tu b °

A paper mailing tube with a crosswire at
cach end can be used for the telescope
firder unless one wishes to purchase a cheap
lens for the objective. Adjusted with the
Lelescone pointed at a distant object the
finder merely makes casy the rapid pointing
of the telescope. But with a meniscus lens
of Iwo inches aperture and an eyepiece a
fairly powerful finder may be constructed
as indicated by the proportions shown in the
diagram. An easy method of fixing the
cross wires in the eycpiece, if the latter is
one of positive type will be to remove the
front lens and stretch two very fine threads
obtained from a drop of mucilage across
the diaphragm. This can be accomplisht
with the aid of a needle. The glue-threads
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slhiould be at right angles. When hard, re-
place the front lens and the cross wires will
be scen in the field of view. A lens of
twenty-inches focus and an eyepiece of one-
inch equivalent focus will make a powerful
finder capable of disclosing many objects
not visible to the naked eyc. A non-achro-
matic lens will, of course have to be stopt
down if definition is desired.

If one is able to abtain the best material
and has the aid of a machine shop there is
scarcely any limit to the fine workmanship
that can be bestowed upon the delicate
mounting of a telescope. But from just
such materials as one may have at hand
and without claborate tools onc’s ingenuity
is called upon. Experience has shown that
a post of seasoned pine twelve inches in
diameter and about three feet long will
make a solid support for the telescope if
four two-inch pieces are nailed to the base
to brace the post. The upper end of the
post must be cut approximately at an angle
corresponding to the latitude of the ob-
server. The axis mounted upon this slope
must point to the northern pole.

WHY USE TUNGSTEN LAMPS?—
ASK UNCLE SAM.
(Continued from page 545)

are less robust than those in the larger
sizes and their life is consequently shorter.

Attention is furthermore called to the
fact that the efficiency of the smaller sizes
of tungsten lamps is considerably less than
the efficiency of the larges types.

There are many locations and conditions
particularly in the household where the
larger sizes of lamps are now being used
and where smaller lamps would no doubt
give adequate illumination, the substitution
affording a large reduction in the total con-
sumption of current thru which a large
aggregate saving of fucl would be effected.

t is desirable to secure the complete
elimination of the metallized filament
(GEM) type of lamps even tho the substitu-
tion for them of carbon filament lamps in
the few exceptional cases where it becomes
absolutely necessary to wuse particularly
rugged filaments may result in an appar-
ently increased energy consumption. This
increase in a few isolated cases should not
defeat the important advantages to be at-
tained by the complete elimination of the
GEM lamps, an intermediate type betwcen
the carbon and tungsten lamps now become
unnecessary.

In order to sccurc the most complete
eliminaticn possible of the inefficient carbon
and GEM lamps of all sizes it is recom-
mended that where consumers specifically
request lamps of these types from central
stations or lamp dealers, their attention be
called in cach casc to the recommendations
of the Fuel Administration as outlined in
this program and every effort be made to
discourage the use of inefficient lamps by
the public.

The following data on carbon and tung-
sten lamps will make clear the reason why
such a big saving is effected by the use of
the so-called Mazda or tungsten filament
lamp; as will be seen the larger the unit the
more efficient the consumption of electric
energy per candle-power. The relative sav-
ing gained is in proportion to the watts per
candle-power in each case. To find the cost
of operating any number of lamps for a
given length of time in hours proceed as
follows: Multiply the number of hours per
month each lamp burns by the number of
lamps, and this product by the watts con-
sumed by each lamp. This gives the watt-
hours per month; divide by 1,000 and the
answer is the required kilowatt-hours.
Multiply this by the rate you pay per
K.W.H. (average rate 10 cents per K.\WW.H.)
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earn at Home!

The United States Government and
employers everywhere are looking for
skilled draftsmen. They are offering
splendid salaries, and still good positions
are always open because thousands of
draftsmen have gone into the service.
Others must take their places and carry
on their work. If you are too young or
too old to Fo to the front, learn drafting,
step into the places of men who can go
and at the same time make a real start
toward success in life.

No line offers greater opportunity for
advancement. Drafting 1tself not only
commands good pay, but it is the first step
toward success in Mechanical or Structural
Engineering or Architecture.

There is an easy delightful way in which you
ca.. ‘earn right at home in spare time. For 27
years h. International Correspondence Schools
havebeen gi-'ing men and women just the training
they need for suc~ess in Drafting and more than
200 other subjects. 1I'n-dreds of thousands have
stepped into good position “hrough I. C. S. help
out never were opportunities .. greaf as now.

Let the I. C, S. help pou. Choose the work you like best
in the coupon below. Then mark and mail 1t today, This
doesnt obligate you in the least and It will bring you infor-
malion that may start you on a successful carcer. Thisis
yourchance. Don'tlet it siipby. Mark and raatl thiscoupon
naw,

INTERNATIONAL CORRESPONDENCE SCHOOLS
BOX 6166, SCRANTON, PA.

Explain, withoul obligating me, how I can qualify for the
positlon, or in the subject, hefore which 1 mark X.

“JELECTRICAL ENGINERR CICHEMICAL ENGINFER
~ Elecitician SALESMANSHIP

~ Eleciric Wirlng ADVERTISING MAN
TIElecirle Lighring Window Ttimmer
TElecitic. Gar Running Show Card Writer
“IHeavy Eleciric Traciion Outdoor Sign Painter

" Electricat Dtaftsman _|RAILROADER

I Etestrie Mnehine heslgne: |ILLUSTRATOR

Felegraph Expert I DESIGNER
“ Praciical Telcphony IBOOKKEEPER
SIMECIRANITAL ENGINEFR “| Stenvgranher nnd Trplet
“1Mechanical Drafisnan Cert FPub. Acecountant
|Ship Deafisman I'raflic Management
" Machine Shop Practice Gommetcial Law
L T'oolmaker GOON ENGLISH
| Gas Fngineer STUTIDNVARY ENGINVFER
“JCIVIL FNGINEER GHIL SERVICE
|Surveying and Mapping Railway Mail Clerk
CIMINE FOREM®N B EMI'R Teallte Overreer or Snpte
ARCHITECT ARRICULTURE

trehliectorat Drafisman Navigator Kpanhb
Counliry Rateine Frearh
Aufomohlles Tralfan

e

Fpy e

™)
[ PLEMRING 8D EATING
| 15heet Metal Worker

Name e

Present
Qccupelion,

Street
and No.

City State

WIRELESS
For the Men in the Draft

The Y. M. C. A. Radio Schoot fits you
io a short time for service as a wire-
less operator in Army, Navy or Avia-
tlon. Thousands of these trained men
are needed to Al respoasible ecom-
misstons. The pay is good and pro-
motioo rapld, We have traiped hun-
dreds of men who are making good.
Reasonable rates—modern equipment
=—competent tostructors.

CALL WRITE ‘PHONE
Eaat Side Y. M. C. A.
Branch 86th St, and Lexington Ave.
Lenox 6051 New York

You benefit by mentioning the '"Electrical Experimenter” when zeriting to advertisers.
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TABLETS

FOR
Grippe
Cold
in the
Head
Headaches
Neuralgias
Spanish Influenza
Women's Aches and Ilis
Rheumatic and Sciatic Pains
Ask Your Druggist for A-K Tablets
Sold in Convenient Pocket Pockages

Small Size Dozen Size

10c &€& 25c

See Monogram A‘( on the Genuine

The Antikamnia Remedy Company
St. Louls, Mo.

HOTEL ST. JAMES

Times Square, New York Cit:
Jusloff Breadway at 109-113 West 45th St,
1% Blocks from 451h Street Entrance
to Grand Cenlral Station.

Women will find
bere a home al-
nosphere and
absence of ob-
jectionable fea-
furesof ordinary
hotel life.

40 Theatres, all
grluci 1 shops,

to winulcs
walk,

2 minutes of nil
subways, "L
roads, sutface
cars, bus lines.

An excellent

Restaurant, nt
moderale prices.

Write for

“What's Going
Onin NewYork'
All Quiside Raofds

Wlith adjoining bath -« + from £1.50
With private bath - =« from8.00
Sitling room bedroom, bath, from §4.00

Purnished Apartments by the year,
nionlh or week, al special rales,

RAYMOND L. CagroLL, Pres. and Mgr.

Build Your Own PHONOGRAPH,

I¢’s Easy With Our Help

A few hours interesting work
saves mAny dollars and gives
you s machine eXactly o sull
Sour ldeala. W furnish motors,
lone arms. cate material. blue
;rlmla and  ful} _Instryctions.
ase ans record. You can make
fine profit bullding pbonograbhs
for your friends.
Write Tnday for Our Free
Rlue Print Offer. Agenls
wanted for our ready huilt
Choreleons

CHORALEON CO.
T Moager Bide. Elkhari. 1nd.

“Electrical Worker’s Friend”

An electrical book of 66 motor draw-
Ings with complete |nstructions for re-
winding and reconnecting.

PRICE, ONLY $3.50
Write for full particulars

J. SMITH & SON
1524 Lowrie Streat, N, 8.3 Pittsburgh, Pa.

ELECTRICAL EXPERIMENTER

when the amount of your bill will be had.
For example, if six 40-watt lamps (carbon
or tungsten) burn say €0 hours per month,
then: 60 X 6 X 40 = 14,400 watt-hours, or
divided by 1,000 = 144 KW.H. At 10
cents per K.W.H. the bill would be 14.4 X
10 = $1.44.

Data an Carbon and Tungsien Lomps
GEM

(Metallized
Carbon filament) Tungsten

Wattsconsumed (rating) 50 50 50
Candle - power (mean

borizontal) ..... veo. 16.8 20.8 48.8
Watts per candle-power 2.97 2.5 1.04
Carresponding lumens. .174.0 207.0 476.0
Lumens per watt....... J.48 4.14 9.52

The larger sizes of tungsten lamps are
much more efficient than the smaller units,
and this applies particularly to the gas-
filled types, as the following table shows.

Data on Mazdas Lamps
Schedute T-1

105-125 Volt Mazda B Lamps—Straight Side
Bulbs. (Vacuum only.)
"~  be - @ < e
5 ] “ws vu —_ ]
Ga e 5 §= S=2y  SE
55 giie g EE gbRE 3R
- -] - — ] 3

22 G280 GR AR 2835 am

10 1.67 S17 2y 434 Any

15 1.47 §17 2% 434 Any

20 1.4} S17 2% 4? Any

25 1.35 S19 2% 5 Any

40 132 819 2 s, Any

S0 1.31 S19 2 SJ Any

60 128 S21 2 5 Any
100 1.22 530 3% 774 Any

105-125 Volt Mazda C Lamps—Pear-shape Bulbs.
{Gas filled.)

75 1.09 PS-22 2y 614 Any
100 1.00 PS-25 3ig 7t Any
200 090 PS30 33 8 Tip down
300 0.82 PS-35 41 LEA Tip down
400 0.82 PS40 S 10 Tip down
500 078 PS40 § 10 Tipdown
750 0.74 PS.52 6% 1334 Tip down

1,000 0.70 PS-52 614 1334 Tip down

RADIO AROUND THE WORLD.
(Continued from page 547)

that trans-Atlantic communication has been
successfully carried on for some time with-
out any such elevated antenna, the aerial
being placed in the ground. Details of the
exact arrangement of such ground antenna
cannot be given, of course, at the present
time, but the fact can be vouched for that
messages from England and other countries
have been and are regularly received on this
form of aerial, and also some of the high
towers erected some years ago have been
taken down. Another interesting point con-
nected with long distance radio transmission
and reception is the fact that an American
radio eungineer succeeded in picking up mes-
sages from England and other European
stations in a laboratory situated on the
southeast coast of the United States without

| any eievated aerial wires, ground antenna or

anything excepting a coil of wire placed in
the laboratory, the coil measuring about
eight feet long and eight feet in diameter.
This ¢oil comprised about five thousand
feet of insulated bell wire; by tilting the
coil in various directions, many interesting
and valuable scientific measurements were
taken. As might be suspected. the tuning
was not quite as sharp with this arrange-
ment as when elongated antenna were used,
but the very fact that messages were re-
ceived by such a small coil inside a labora-
tory, in comparison to the gigantic antenna
erected for the purpose in every casc a few
years ago, speaks for itself,

Some very interesting work has been
done in the ';iyirection of high speed wireless
transmission and reception. Speeds up to
four hundreds words per minute have been
experimented with, and up to one hundred
words per minute, the radio messages have
been transmitted and received very success-
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fully, the received signals being amplified
by means of two-stage vacuum valve ampli-
fiers, and recorded on a talking machine of
the cylindrical wax record type. In connec-
tion with the experiments with the ground
aerials, 1t can be stated that no appreciable
success has been had in experiments for
transmitting with such aerials, it having
been fonnd in this case that in order to
radiate the energy without too much loss,
that an elevation of at least one hundred
feet above the ground is usually desirable
and necessary.

Long distance wireless has developed tre-
mendously since the outbreak of tEe war.
The great German station at Nauen, which
at the outbreak of the war, included a sin-
gle tower 300 feet high, now consists of ten
towers, ranging in height from 360 to 890
feet and messages have been transmitted
6,200 miles. It 15 from these towers that
South America has received messages in
the past.

Japan is fast developing communication
with the United States and altho Japanese
high power stations hayve communicated
with Hawaii, it is planned to build stations
in Japan and on the Pacific coast, a distance
of over 4,000 miles, that will be of commer-
cial use.

The development of wireless between
Scandinavia and the United States is mak-
ing vast strides and the great station at
Stavanger, Norway, has communicated with
the Marconi station at Belmar, N. J., with
good results.

Japan is to have one of the greatest wire-
less stations in the world. It will be built
in Fukushima prefecture, says the Depart-
ment of Communications, and will cost 860,-
000 yen {$430,000). The dispatch station will
be at Hibarigahara, near Hariamachi, and
the receiving station will be at Hosoya-cho.
Survey work has bheen started by engineers
of the department.

EXPERIMENTAL PHYSICS.
(Continued from page 544)

stand S so that the blackened surface gets
the direct rays of the sun. With this crude
apparatus we are in a position to measure
the amount of energy received from the
sun on each square inch in a certain definite
period of time, such as second, minute,
bour, etc. The soot is used because of the
almost perfect absorption qualitics it pos-
sesses, and consequently its poor radiating
or reflecting qualities. The heat striking
the black surface is absorbed, and then
conducted by the metal can to the water.
The weight of the water multiplied by its
change in temperature gives the heat ab-
sorbed (in calories, if weight is measured
in grams and temperature in degrees Centi-
grade). Dividing this result by the time
elapsed from the initial and final readings
of the thermometer, gives us the heat re-
ceived per unit of time. Dividing this re-
sult by the area of the surface B, gives us
the heat units rcceived per second, on each
square inch of surface, By careful deter-
mination and necessary corrections accord-
ing to Newton's law, stated in Experiment
No. 99, we find that each square inch of
surface on the earth receives about 10
calories of heat per minute from the sun,

EDITORIAL ASSISTANT
WANTED ! 1!

For Popular Sclentific Magazine

Young man, preferably higb school grsduate.
Femlilisr with electrical and wirelcss mattera.  Cereful
and accurate writer. Oood Dersonallty and apDearance.
Capable of using camers. Aust hase good recommen-
dotiona and be of good bablts. Excellent opportunity
for the right msa. State full particulars. Includlag
salary expected, draft ciass, age and netionality.
Addreass—Bex 9, In ¢are of the '‘Elsctrical Exparl-
menter,’” 233 Fulten St., New York City, N. Y
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while in the path of the vertical rays. From
this may be calenlated the total heat energy
received from the sun by the whole earth.
This is calculated to be equivalent to about
350,000,000,000.000 horse-power or about
250,000 horsepower for each inhabitant!

Experiment 102.

1f we continue onr obscrvations (by the
aid of proper ‘instruments) of waves still
longer than the heat waves we come to the
clectrical waves, the short—of which are
about ¥4 of an iach, running over a wide
range inio wircless waves of hundreds and
even thousands of feet in length.

The following analogy betwecen sound and
electricity will serve to strengthen the wave
nature of electricity. With the so-called
lond pedal of the piano “on” strike middir
{". Flacing a finger geutly on the string
middle © (the front panel of the piano
being removed) the vibrations are felt.
Cince middle C is the only note that has
Lesn struck one would expect that only
that string would be vibrating. Placing the
finger gently on C, above or below middle
., we find those strings also vibrating. The
explanation is simple; The string middle C
on being struck, begins to vibrate at a cer-
tain rate, setting up waves of a certain fre-
guency the sound of which we interpret
a= middle C. These waves on striking the
other (' of the piano,—since their rate of
vibration is similar to middle C, in fact
a mpliiple of middle C's rate,—start them
vibrating rather faintly but sufficiently to
be Eelt,

Izt the inner and outer coats of a Ley-
den jar be connected to a loop of heavy
wire composed of two segments D and E
and 1 movable cross-piece F, so that the
lenzth of the loop can be altered to suit,
Let jar B be connected with a loop C of
fixt lemgth. A space of about 4 of an
inch should exist between the loops and the
knobs of each of the jars respectively. On
charzing and discharging the jar B, a spark
will pass thru the gap at knob of jar A
provided the loop of jar A is adjusted so
% io have the same area as the loop of jar

{Jn moving wire F to any other posi-
tian, no spark is observed at jar A. This
elecicical case is similar to the sound ex-
ample miven above. When the electrical
system of A and B are such that they have
the same wibration rate, just as the C's of
the piano having the same vibration rate,
ihen vikrations of the one cause the sec-
ond to vikrate. Ve therefore conclude that
clectricnl discharges are vibratory. Mov-
ing the :liding wire F is called tuning, and
when the two systems are tuned they are
said to be in resonanee. Just as heat can
ke transmitted by radiation, so electrical
imergy can be transmitted. Electricity dif-
faring from light only insofar as its waves
have a tremendously greater length and the
specd of transmission being independent of
the wave length we should note that the
zpeed of electrical transmission equals that
of light or 186,000 miles per second.

Electro-Magnetic Theory.

An intensive study of electrical radiations
“hiows us that they not only have the speed
of light but that they are reflected and re-
fracted, etc, just as light is. Hence in
madern Physics, light is considered an
clectro-magnetic phenomenon. Light waves
are considered to be generated by the vibra-
ifions of electrically charged parts of the
atoms. James Clerk Maxwell, as far back
as 1804 showed that it ought to be possible
to create waves in the ether by the use of
electrical disturbances. Hertz's experiments
in 1888 confirmed Maxwell’s theory, these
two events and dates really marking the
beginning of Radiotelegraphy.

(To be continued)
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Let Me Tratn YOU In

AVIATION

I want You to take vp Avlation. Positions at
good pay ara golng begging, bacause there are
not enough tralned men to filt them. LET ME
TRAIN YOU for some of these big positlons
that pay blg wages. I know the game, for I
bave been flylng for years. My advlee to you
is to decide right ngw 1o take a

Home Course in Aviation
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The Breakers

Atlantic City’s Newest
Fire-Proof Hotel

QOcean Front. Unusually attractive
during the Autumn and Winter sea-
sons.

Y

American and European Plans

Luxurious lobbles, spacious verandas and sun parlors overlooking the ocean.
Charming afternoon musicales aud evening concerts. A palatial residence
for those seeking rest and recreation. Sea water baths. Fireproof garage.
Illustrated booklet sent on request.
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Play Santa Claus to your

1 poor half starved, altogether

% too much forgotten and ne-
Jh glected, starting and lighting
battery.

Uncle Sam inveighs against
extravagance and urges useful
gifts.

An F-F Battery Booster will insure a “Merrie Christmas
and a Happy New Year and many of them”, for your
storage battery, and the re-action will greatly please your
automobile and yourself.

Write us to-day to send you Bulletin No. 13 and full informa-
tion so that your F-F Battery Booster will be delivered in time
to be put in your storage battery’s stocking on Christmas Eve.

The France Manufacturing Co., Cleveland, Ohio

BOYS, LOOK! st 5ib

Electric MOTO
Develops wonderful power. e

M
[T

Some hummer.
Wi run your Erectors, Meccanos, etc. Works
on 1 to 6 dry cells, storage battery or A. C.
transformer. Mounted on hardwood basa.
Has % In. grooved pulley, On two cells you
can hardly stop It with sour finger. RBuns all
kinds of toys. Has nlckeled steel frame and
copper armaturc. Put 50 cents In stamps In
an envelope.

FREE

A 3, volt tungsten flashlight
lamp it you order at once.

C. D. WQOD ELECTRIC CO., Dept. 53. 441 Broadway, New York City.
SIRS: Send me a MONOCOIL Motor. Enclosed find 50 cents,
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Big Money in Electricity

The electrical industries offer wonderful
spportunities 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 develepment of new lines
(ruch as wireless telegraphy and telephony),
from time to time, promise attractive and pay-
ing fields to those who wish to specialize. The
wil to do and Special Training will bring suc-
cess to you.

The International Correspondence Schools
can kelp you to become an expert in electrical
work, no matter what brapch you like best.
Thousands of young men bave already won
success through I. C. S. help. You can do as
well as anybody, if you try. Everything 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 bv marking and mailing tbe Coupon teday.
Finding out costs you nothing.

— e e e TEAR QUT KERE e e e m— e—

{NTERNATIONAL CORRESPONDENCE SCHOOLS
BOX 6167, SCRANTON, PA.
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ELECTRICAL TESTING ENGI-
NEERS MADE TO ORDER.

(Continued from page 538)

tested supply most of the electricity re-
quired for testing thein, only the losses be-
ing supplied from the power station.

The test men operate the machinery be-
ing tested, and also operate the machinery
used for testing the apparatus which has
been manufactured for shipment. With
this operating experience, the graduate of
the “Test Course” can enter almost any
main station, sub-station of switch house
and take charge of its electrical operation.
This feature was probably one of the main
reasons so many of the test men were ap-

| pointed for officers in the Army and Navy.

The fact is not as generally understood
as it should be, that the student engineers
are continually shifted from one kind of
work to another, and are consulted regard-
ing the sort of work they desire to special-
ize in and also what class of testing they
desire to take up month after month.

For example, if a student engineer has
exprest a preference for turbine work, he
can spend 50 per cent or more of his time
testing large and small turbo-generator
sets. Turbines are tested non-condensing
and also with vacua up to 29 inches. The
student becomes familiar with the prop-
erties of steam, ranging from 200° super-
heat down to 20 per cent moisture. One
of the surprises in store for the student
engineer who enters the Test Course, is the
vast amount of information which he se-
cures in regard to steam.

An indication of the scale on which this
mechanical electrical phase of the Com-

| pany’s testing has been developed, is shown

by the fact that recently a condenser equip-
ment was installed at an expense of $300,-
000 and a steam equipment is being in-
stalled at a further expense of $200,000—
both solely for “testing purposes.” Such is
practical turbine testing today on a great
scale. In comparison with this work the
little jet and barometric condensers in the
old power plants, I5 years ago, were but
cunning little toys.

This wide variety of apparatus for steamn
and electric railways, transformers, motors,

| both mill, mine and crane, motor generator

sets, etcetera, illustrates the breadth and
scope of the 'test man's” work. It em-
braces the latest, and hence the most in-
teresting electrical mechanical devices that
are manufactured. When the Engineer of
the Chicago, Milwaukee and St. Paul elec-
trical locomotive throws his controller han-
dle one notch ahead. he but duplcates what
an electrical test man has previously done.
When an operator of the great electric locks
of the Panama Canal throws the switches
wlijch permit a 32,000 ton battleship to pass
thru, he also merely operates what the stu-
dcut engineer has previously tested and
adjusted.

The theoretical phase of the training of
a student engineer is taken care of by an
extensive series of lectures, which are given
to the students by prominent designing, re-
search and production engineers, together
with the commercial managers of the Com-
pany. Not only are these lectures free but
the students are paid full time while at-
tending them. Attendance is not compul-
sory and a student may attend one or two
each week as desired. These lectures are
given between four thirty and five thirty
P. M.—after the close of the working day.

The purpose of these lectures is to round
out the student’s knowledge of the Com-
pany’s products as well as develop his ver-
satility. The young men are encouraged
in their desire to become specialists, but
are prevented from becoming narrow-
minded by the broad fields of knowledge
that are opened up to them by these vari-
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vus lectures. Altogether there are 50 lec-
tures given every year.

After six months or more have elapsed
since the student enered the “Test Course,”
another opportunity presents itself to those
who have made a good record. The Super-
intendent of the Testing Department selects
men for a three months’ assignment to the
various offices in the Engineering and Com-
mercial Departments, at the end of which
training they then return to the Testing De-
partment.

POPULAR ASTRONOMY.

(Continyed from page 543)

and more unsymmetrical in appearance.
The streamers are greatly clongated in the
equatorial regions of the sun while above
the poles the rays are extremely short with
pronounced dark rifts between them. The
equatorial streamers sometimes extend to
eight or nine million miles from the sun.
This type of corona is called the sun-spot
minimum corona. In June the solar activity
was just past the maximum for this sun spot
cycle which had been reached the year be-
fore. The decline toward minimum ac-
tivity several years distant was setting in
gradually. Sun spots had been observed
frequently for several weeks preceding the
day of the eclipse and a brilliant sunspot
maximum type of corona was expected.
The corona of June 8th was indeed ex-
tremely brilliant and its light was described
as an intense bluish-white. The form was
characteristic of the gradual decline of ac-
tivity, that is, it was a mixt-type corona
roughly triangular in shape. The evenly de-
veloped portions to the west of the sun of
the sun spot maximum type forming the
base of the triangle and the long equatorial
streamers to the east of the sun spot mini-
mum type forming the apex of the triangle.
Their greatest extent was three solar
diameters or two and one-half million
miles. The corona was also a petal-formed
corona, a most beautiful type observed in
certain eclipses of the past. The rays
curved and interlaced to form enormous
petals and Gothic arch formations above
the brilliant blood-red prominences of in-
candescent gases that were plainly visible
to the naked eye and formed a most im-
pressive feature of the total phase. The
arching of the coronal streamers above
the prominences, to a height of several hun-
dred thousand miles from the surface
of the sun implies that the same force that
causes the eruptive prominences is ac-
countable for the arched coronal rays above
them. The prominences, which are chiefly
incandescent vapors of hydrogen, helium
and calcium often rise to heights of one
hundred thousand miles or more and then
rapidly fade away. The accompanying
photograph taken at Green River, Wyo-
ming, by the Yerkes eclipse expedition.
shows a2 number of conspicuous promin-
ences visible on June 8th, and also the inner
corona. Unfortunately it is never possible
to reproduce in prints the complex coronal
rays, tho the negatives show a wealth of
fine detail and delicate tracery. Drawings
from the original negatives are necessary to
show this complex structure.

Since it is possible to observe the promin-
ences on any clear day with the spectro-
heliograph they possess little scientific in-
terest during totality, tho they are a most
impressive and beautiful feature of the
eclipse, owing to the great height they at-
tain and their conspicuous scarlet hue and
variety of form. The chromosphere, the
richly colored lower solar atmosphere, tinged
with pink and orange colored vapors of
many elements, that appears as a narrow
rim above the eclipsed solar surface is also
extremely beautiful and indeed the color

(Continued on page 593)
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Students Completely Wiring Model House in Schoof

School of Engineering of Milwaukee

An Electrical Technicians’ Institute

Boys 16 to 18 years old
Come! Join this school now

HE great demand now for electrical men of tralned abllity, the
greater demand after the war—your unlimited opportunltlea and
possibliitles In the wide field of electrieity—should dsfinitely decide
you to commenca your electrical education at once. Here you can obtain
that thorough, practical, electrlcal educatlen, tralning and development
you' will need—and at the same time earn enough money while here to
pay the greater part of your school expense. If you are really sincere
about becoming an electrical man of recognized, well pald abillty you
will take advantage of the advantages this schonl afferds and arrange

to enroll here now.
Earn While You Learn— 2 day work, 2 day school

Through our Industrial Relations Department students here are provided
one-half day employment with foremost commercial and industrial con-
cerns, including electrical companies, and attend school one-half day—
clasa Toom, lecture, electrical laboratory and machine tast periods. And
as evoning claases are also conducted, atudents may bave full day
employmeént and attend sesslons evenimgs. Jn this wa¥ you can earn
your way while léearnlng—and profit also by the valuable experience
you will gain in your employment—all without interferlng with your
studles and progress at school.

NEW CLASSES ORGANIZE JANUARY 2, 1919
Get full Information about this scheol's thorough, practical,
education methods and earn while you learn plan.

Cut out and mail this
Coupon NOW!

electrical

SCHOOL OF ENGINEERING OF MILWAUKEE
70-373 Broadway, Milwaukee, Wis,

Gentlemen: Without cbligrting me. plerae mmish lNterature and other datalls
ragnrdu\g subject {or anbjects) | bave check
Electriclan—12 montha. Draftaman—6 months.
Electrical Troubla and Linemao—8 months.
Flectrical Meterman—6 mosths. I 1 Electrical Wireman—86 months.
Electrical Motor Repalrmnan—& mosths
'l‘.lepbonn Trouble and Repairman—& mon*Ys.
*“Earn While You Learn® Plan.
Day Classes. [] Evening Classes.

— INARB 5. L s el ) e e T
Department of Practical Elec?ricit.y ADDRESS ......
Milwaukee Wisconsin Ty .
WEGE wtieame

SKINDEIRVIKEN
TRANSIMITTER IBUTTON|

~ T oerViken
WY INGERSOLL DIAFRAM D
WITH BUTION TRANS -

U WATCHCASE

a revolutlion In
transmitter comD -
struction. It works
on an entirely new

HELDTO MITTER BUTTON arrangement placed
THROAT presents the latest on the chest as
advance lo micro- shown. 1n this po-
phones and marks sition the trans-

with surprising
clarity. Fig, 3 11-
lustrates the same

TALKING
THROUGH

PULPIT

mitter will talk
clearly and loudly.
Fig. 4 ahows an ar

rangement whereby

principle, takes up the Skinderviken
g.2 practically Do button s atta~bed fig 3 Fig. 4
roomn, and marks on a tbin wood ‘ |
\ the ¢nd of all telephone Lrausmitter troubdles. board at the prescher's pulpit. His voice is clearly transmitied so that &
[ The SKINDERVIKEN TRANSMITTER BUTTON can be plac'd in any people hard of he. 1g can readily hear the sermon. Fig. 5 showa an In-
poaltion and it will talk loudiy and distinetly and s at the same teresting st'int, whercby & hole la drilled {n the alde of a thin
tma extraordinarily sensitlve. It was primarily deslgned to replace . glass water-tumbler; tue sides of the glasa thus acting as a dla-
the old damaged or burat out transmitter. Simply unscrew and fram, the volce Is clearly transmitted. Fig. 8 shows a aimple
remove the telephone transmitter front, disconnect the two Inside match box Detectophone. The Skinderviken button la concealed
wires, unscrew and remove the bridge and the old electrode. | inside of the box, only the small brasa nut sbowing on the out-
There remalna only the diafram. These wires are tben counected side. This can bs camouflaged aa wall. Tbls devices talka well
with ths Skinderviken button, tbe latter screwed to the diafram. Fig. 7 shows how to transmit phomograph music at a dlatance
and after acrewing the old transmitter housing together again. | merely by drilllng 8 small hole In the phonograph arm and at-
the telephone I3 ready for work. | tacbing the Sl:inder\i!}cen abml:on; ah very mvorlteoexlx;.(larLxmla;nt° w'ir(t)h
q o a eXper:moniers. sbowa ow & Very sansltly etecto-
ELECTRICAL EXPERIMENTER readers will be particularly p‘l}omxpun be mada by gnhumg ons of the bottoms In the cemter of a
interested in all the different experiments that cab be performed | lithosraphed cardbosrd plcture, a0 that only the amall brags nut sbows.
with the Skinderviken Button. Fig. 1 shows the Skindervikeu 1.00 id | The large surface of the picture acts as 2 big disfram. aond che vaice it
button attached to the hack of ac Ingersol watch case. When | $1. prepai well reprodu
apeaking towarda the inside of the case, it will be found that the — — We have such unlimited confidence In the Skinderviken transmitter but.
g volee is repraduced ton that we maka the
N TALKING WITH ctearly and loudiy.  follawing romarkeble :*b%’;‘giﬁ‘g”
ﬂ RYATERGERES \ Flg. 2 showa an- deltar ($1.00) for pISTANCE N
\ ©Other interesting  which we will mall N
stunt. By attachlog u’:;ne' bum"r:?:n.;d.; h
the button to a tin or eny
] whatsoever u do
\! diafram about tha nota wls;uto gan the

ATCH-Bx slde of the throat, retunded. Booklet
5y 7 s NI B BT N
./ SKINDERVIKEN TELEPHONE EQUIPMENT CO. Address us as STECO 2134 Clark St., Chlcago, 11 S
R R e e -

size of half a dol-
lar, and by bolding
ths diafram at the
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BOYS

Build and Fly

Your Own
TrainingPlane

’ Traln yoursel! in Avisdun
Be an Ama'eur Aviator with an
Aereplans of your oW
3 how Aercplanes ats built; learn
- \ 1 the prineiples of construetion.
operatioa and controlL  We sell
IDEAL Aecursls Scale Lirgw-
ings. and Buildlog aad Flying
Instructioos which show you
how to bulld s perfect Model
Asraplepe, 3 fi. elze, 1thst
will rise from the ground by
its own power and fy Uke n
] blg one. Seod pow for the
Drawings and Instructions for
the oo¢ you waat to build,
Deawings and Instructions jor
Curtiss Military Tractor

Bleriot Mancolane ~ 35c

Niouport Monoplana
EACH

Taube Monoplane
Curtisa Flying Bost
wright Gipisne
Cecit Peol Racar
New Aeroplane Catafog 10 centa—None Free
Talls sbeut Model Aeroplanes, Baclng Aeroplanca.
Toye. and and supplies to bulld tham
with. 48 pages, t only upon recelpt of 10 cents.
IDEAL AEROPLANE & SUPPLY COMPANY
76-82 Wt Brosdway Naw York Clity

The Electric Safely razor makes shaving 2
pleasure. Blade vibratipg 7.000 times a mioute
cuts the beard smoothly and without stightest
pull or irritation—feets tike 3 gentlle massage.
Can be ured with or without electric currenl.

A osery of the Lek-Tro-Shav speak well ol it.

A Barber sage—'HBava shaved for jears aDd have
porer used any sbaving device Deat ita equal’

A bome user gays—'"The most pleasing sbare I've
ever had in my life. Shaves mr face closer thap |
uaed to lhlne. 511!’ mol”f is oo ‘(Lur 'l.rrilman or 1}
wflecta aa asu get from another zor."*

Ne. | Made for ure frem Light Socket,
No. 2 Mads Tor use from Dry Satiery.

Write for lllustrated eiccular describing Lok-Tro-

Sbar Safety Razor fully.

VIBRATING ELECTRIC RAZOR CO
Dept. 122. Omaha, Nebr.

8050 B 8588088850 hesiaa Akl UsEIot0aNI0TI0ANNCANNENNEARSERARARCERRORRET

I TELEGRAPHY
I and RADIO FOR
~ MEN IN DRAF]T

Send for our latect folder on Land
Wire Telegraphs «nd Evening 'F
classes for Men and wwomen. Pre-

pares for all branches. ‘

Day and Evenlng classes in Radlo
for Naval Reserve, Aviation, Tank
Service, Signal Corps and Merchant ||

Marine. Beginners admitted every

Monday in both branches. |
I EASTERN RADIO ||
| INSTITUTE |l
|- 899 B Boglston St |[!

= BOSTON, MASS |
—— e —————— 1

== TYPEWRITERS
- ALL MAKES., SAVE $25 TO $50

on rebullt by the well-known ‘Toung Precess.””

Scld for Jow eash—installment or rented.

Bentlal ipplies on murchase price. Writs for
foll dstsils and gqueraniee  Free trial.
Co.. Dept. 658. Chieago

Young Typewrller
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TURNING AIR INTO BREAD—NI-
TRATES FROM THE AIR.
(Continued from page 3415

Thus we see that the electrical engineers
abroad have actually succeeded in trans-
forming “air into bread,” as we might say.
At the present time, there is no plant such
as here described in use in the United
States, or in fact, in the two America's so
far as we know, but it is safe to say that
with the gradually changing conditions re-

1918

December,

tion towers that are shown at the center and
at the bottom of the illustration, carries the
acid after it has been valenciated with an
additionol atom of oxygen brought from the
ventilator, past thru an oven to eliminate
the moisture, superheated in the steam
boiler and chilled in the condensers. This
oxygen then associates itself with the nitric
acid as the first step of the manufacture of
saltpeter (these apparata are shown at the
upper left hand portion of the drawing).
The acidulated paste is neutralized and

Solpeler monufocture

finshed deid A

CAOIMY . E

Nevienzotion
Collecing  (rystalizoton
Kellle™ ﬁ
Jropper -
Cooler-.. ~ Hellle e '
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Storege ! a (K
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4eid Absorption Soda Absorplion

witrit of soda
~ '

o=l ¥
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Schematic Dlagram Showling the Varlous ano >uccesslve Steps Followed In the Disasso-

elatlon of the Nitrogen from the Atmosphere Dy the Electrical Furnace Process.

The

Nitrat of Soda frem the Electric Arcs, Mixed with Water, Enters the Reflning Appara-
tus at the L0we'r Right Corner, as Marked, bl

sulting from the present war, and also in
view of the fact that the engineers of today

| are continuously striving to reduce the cost

of all commodities, we of the present gen-
eration and our children will live to see
gigantic electric-nitrogen power plants, such
as here illustrated, sprinkled across the
country. It may be of interest to some of
our more technical readers to trace the
steps followed in the manufacture of ni-
etc. The schematic diagram here-
with shows the various steps that are used
in the disassaciation of the nitrogen from
the atmosphere in a procedure closely fol-
lowing the appended outline, viz.: After the
sodium nitrat has been taken from the air
by the electric arcs it is admitted into the
soda absorption towers, which precipitate
the soda and allow the nitrat to pass on into
the acid absorption towers and simultane-
ously the free nitrat is conveyed by means
of piping to the apparatus used for the
manufacture of the nitrit in powder form;
at this stage of the operations the nitrit is
condensed in the condensation tower, ac-
cording to specifications by Kestner, the re-
nowned chemist and is then run into the
crystallization chamber where the mixture
is crystallized. There is an outlet whereby
the mother liquor is drawn off and collected
in a vat especcially constructed to retain the
strong acid. Outlets from the filtering ap-
parata also lead into this container, and
likewise a third outlet for the overflow of
the liquor after the mixture has been sep-
arated from the paste by centrifugal action
of the Centrifuge. The Nitrit is then car-
ried to the Silo in powder form and stored
there until it is to be placed into barrels.
The second line leading from the absorp-

condensed; then it is stirred until it is
evenly mixed and all the lumps are broken.
The ball mill comes into action at this
period and grinds the paste to a powder,
after which it is run thru a sieve and con-
veyed by a bucket hoist to the Silo, where
it 1s dried and stored for future consump-
tion as the regencrator of the soil and to
produce better, bigger and more wholesome
crops for our consumption.

A 55,000 KW. TURBO-ALTERNATOR.

The first turbo-alternator of 60,000 kv, a.
capacity has recently been completed in the
A. E German) works, and the fol-
lowing description is abstracted from Elek-
trotechnische Zeitsehrift. The output of
the machine is 55,000 kw., at a speed of
1,000 revs. per min. It gives 7,000 volts,
three-phase, with excitation at 220 volts.
The turbines work at a super-heat of
326°C., and with cooling water at 27°. The
weight of the turbine is 250 tons, of which
the turbine rotor is responsible for 49 tons;
the total weight of the alternator is 225
tons and of its rotor 106 tons. The entire
weight of the machine, turbine and alter-
nator, 15 thus 475 tons.

This machine, together with a second
one of similar size and output, designed by
B. Goldenburg, will be installed in the
Rheinisch - Westfilische Elektricititswerke
power station, located on the site of the
coal fields at the foot of the hills near
Cologne. The total installation at this sta-
tion (named after the designer, the “Gol-
denburg-works”) will consist ultimately of
six turbo-alternators from 15,000 kw. each
up to about 200,000 kw.

You benefit by mentioning the “Electrical Experimenter” when writing to advertisers.
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POPULAR ASTRONOMY.
(Continued from poge 590)
effect of the entire solar surroundings dur-
ing the total phase is gorgeous beyond de-
scription.

Photographed by
Thils Is a particularly
Fine View of One of the Larger Prominences.

The Sun's Prominences
Yerkes Obaervatory.

To astronomers the all important problem
in conection with a’total eclipse of the sun
is—the corona, its composition, the nature
and cause of its radiant energy. It con-
tains an element so far unknown elsewhere
and named “coronium.” An important re-
sult that has followed from observations
of the June eclipse is definite knowledge of
the wave length of the characteristic green
line of this unknown element. The exist-
ence of one or two additional distinct
coronal elements is also suspected, inas-
much as a number of lines of unknown
origin appeared in the spectrum of the
corona photographed on June 8th, as well
as in the coronas of several past eclipses.
Determinations of the positions of these
lines have also been made. Tho several of
them may belong to coroniums it is likely
that some of them are lines of other un-
known elements. [t has also been found
that the inner corona shines chiefly by its
own inherent light instead of by reflected
sun light.
hand shines largely by reflected light from
the sun. It is believed that the corona is
composed partly of scattered particles of
matter that reflect the rays of the sun, but
electrical forces are probably the cause of
its peculiar ethereal radiance and magnetic
lines of force may cause the complex and
periodically changing form of the coronal
rays and streamers. It is possible that the
clue to the secret of the radiant energy of
the sun may lie in the yet unsolved mystery
of the solar corona. Every successful ob-
servation of a total eclipse of the sum
brings us nearer to the solution of this im-
portant problem. By correlating a series of
observations made by different eclipse ex-
peditions at various total eclipses of the
sun or by different observers of the same

)"ﬂ'»

Thls Showe Another View of the Sun’s Prom-

Inences. Some Idea of the Size May Be

Galned by Neoting That the Helght Is Almost

Sixty Thousand Milles, While the WIdth of

This Particular Prominence Is Almost 100,000
Millea.

eclipse the handicap of being granted only
a few brief moments at long intervals for
the solution of a perplexing problem is
largely overcome.

(Watch for next Installment.)

The outer corona on the other |
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Pay-Raising Books
at Reduced Prices

Hero'a your chancs te get—al bargaln priee—e oot of
books that will it yeu fer a beottar job snd bigrer pay.
Yea, and yoo may pay the bargain prios st the rabe
uvily Blo a wesh. Hut you must ast now! The faing
eost of paper and bizdiug materialy won's permil us
continge this offer indefinttsly.

No matter whal yuur cecupstion, oos o the st
liated below 1s bound to auit your aesds. They are
written 0 easlly-undarstood lnnr;.:;u By reseoqnised

., oo, endt
mu as gimple ag A-B-C. Handsomaly and dwrably
o ddln helf morocco or Mfexible bindings. gold

mped.

Shipped for 7 Days’

Examination

Wo'll gladly aend any st of Books to yoil for aeves
days’ examination, ahipring sharges ecllest. Examime
tham oarefully
Week. II. at the end of that tima. you feal they asem’t
worth many times whel We ask, send them bask b ma.
If 7ou keep themi, pay the spotally reduesd priwe en
the easy tarms axplalaed below.

Practical Home Study Books

N ) . Vols. Pages SizeofPage Illus. Reg.Price Spec. Price
Civil Engineering ..........ccvieniiniiin..an 4 3900 7510 3000 $45.00 $29.80
Archltecture, Carpentry and Building ......... 10 47680 7x10 4000 50.00 24.80
Accountanty and Business 3680 7510 1987 50,00 24.80
Steem Engineering ..... o 7 3700 5%x8% 2500 35.00 21.80
Anplied Eleetricity ..... 7 3000 7x10 2600 35,00 19.80
Automoblie Englneering .. .5 2400 514383 2000 25.00 17.80
Telephony and Telegraphy .4 1728 7510 2000 20,00 12.80
Modern Shop Practice ...... v . 6 2300 54384 2500 30.00 19.80
Sanitary, Heating and Ventilation Engine .4 1454 516x81 20.00 13.80
Carpantry and Contracting ,................. 5 2138 61638 e 25.00 17.80
Mechanical and Architectural Orawing..... ... 4 1720 7x10 1037 20.00 12.00
Law and Practice (with Reading Course)...... 13 8000 7310 24 72.00 30.80

Only 50¢ a Week

AMERICAN TECHNICAL SOCIETY, Dupt. X3389 Chheago, W.S.A.

If, after seven days’ examination, you de-
cldes:to k;o;;! the‘;et o S ‘ﬂ,]'c’“d, L ' Ploase asnd e 86T OF.....covvuinnnnsecceerioncannnnonone =
T and then & montk unti! the D“m“‘t .......... w6133 RATWATA 2 o o ¢ 21cRISxs31e oT5le “TiTois o o dlaiolsTalelnelitl ] ] halaloles o oS5l
for 7 DAYS' aramination. 1 will small shippiag sharpe,
low pr.“:' hss heen pald ' 1 wilt “m.a'xh. bo«.:t:n'.hermh p::'xd 1f satisfled wil pemd
Don’t wait. This mesns money In your [ 33 within 7 days and $1 sach meath untll [ baye pald the
pocket If you act now., Remember, you take alal Prios 0f...cccevioeens It 1 decide Dol 16 kesp e
0o chanesa whatever, Thia offer 12 open o I ,}m unm'y_w ‘u‘l onee l:di &otd“th;.m "hj.;:x:r::- wda. |
& Do a0 e unl 1] lllu .

every man llving withim tha houndaries of
the U, 8. and Canads. Mall the ecupon asw. l

AMERICAN TECHNICAL SOCIETY
Dept. X3389, Chicago, U. S. A.

GIVE PRACTICAL BOOKS THIS YEAR

Give books that men will appreciate for years to come—that will
give them practical help in war-time duties, making them 100 per
cent efficient—that will prepare them for bigger positions—that will
help them earn more money—gain more rapid advancement. Give

them one or more of
DRAKE’S &N&E: BOOKS

FOR HOME STUDY

Written in non-technical language that any man can grasp. Have
helped thousands of men to better positions and greater pay—will
help you. Send the price of any book listed below. We will send
the books postpaid—you keep them five days—if not entirely satis-
fied return the books and your money will be refunded in full.

ELECTRICAL TASLES AND ENGI- |  MODERN ELECTRICAL CONSTRUC-

NEERING DATA, Priee........... $1.00 ON, Price . .............00uuvu. 1.00
ALTERNATING CURRENT, THEORY, ELECTRIC MOTORS, DIRECT AND
PRACTICE AND DIAGRAMS, Prica 1,00 ALTERNATING, Prite .. ......... 1.00
WIRING DIAGRAMS AND OESCRIP- OPERATOR'S WIRELESS TELE-
TIONS, Price ......cce0eennnnan.. GRAPH AND TELEPHONE HAND-
ARMATURE AND MAGNET WIND- BDOK. Price ........ « vy D SR 1.00
ING, Prica .............cc..nen. ees 1,00 and many others,

Order direct from this page—on our Money-Back Plan

The books listed above are only & few of the many
in our cetalogue, which you wil} recelws promptly
after filling out and welling us tho stiached
coupod. For quick actlon arder direct from this Co
478—Cross mame f each book wanted and send K 3. DRAKE & &0
u with the price quotsd. We Dreper postage and FREDERICHK J- aue

sand the books ob our momey-back pian, 1009 Michigan Ave

FREDERICK J. DRAKE & CO. y cese ™™

- —
-—---—-—l-_-
- eEmm——

aid, your

d me free, postafo PELE [yg)
PUBLISHERS cgwgmé?;:g@ PO K
- - . l L
1003 Michigan Ave., Chicago Practical Mochanice!
Draks Beoka Are For Sale at All Book Stores : o
‘ My name i

and my address e

Mait Coupon For FreeCalalogue
Your Guide to Home Study
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110V. TRANSFORME

8 Volts Secondary

A rellabls trama-
former for sll ex-
rerimental work,
rioging balls, eto.
Consumes so lttle
power it will not
mose ordinery
meter. $1.00. Dost-
Pald. Cord aod
piug, B0¢ ertra.
Transformer No. (4.
fiving 8, (2 ang
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On]y $l'00 Postpald. Orde this ad

! EMPIRE TRANSFORMER CO.

Dept. 12 2214 Sedgwick St., CHICAGO
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| A TRANS-ATLANTIC 10,000 HORSE-
| POWER AERIAL LINER.
i (Continued from page 537)

cach motor, or a total of twenty-four blades
to the machine. The general contour will
be similar to the illustration of the
“Etheric” shown herewith. The exhaust
from the engines will be used for heating
“muffler” stoves, upon which all of the
food can be cooked, water will be heated,
and a general warmth provided in cold
weather and while flying at unusual heights.

Quite an appreciable amount of reserve
lifting power is utilized for the comfort of
the passengers in the way of cushions,
hammocks, fans and periodicals.

The “Etheric” is equipt with a wireless
outfit having a range of two thousand
miles, and cach passenger is taken care of
in the event of accident by an individual
combination parachute and life-belt, for
should he drop from any altitude over one
hundred feet his body would be crusht
beyond a trace of recognition. These para-
chutes are situated in a small compartment
over the door of each state-room, all of
the state-rooms facing the exterior of the
ship.f, It is then a very simple matter in
the event of an unforeseen occurrence, for
the passenger to jump out of bed, open the
door, slip on the life-belt and parachute
hanging before bim, and forgetting all fear,
make a leap over the side. The parachute
will open, and he will float gently to the
surface of the water, in which element he
will again be taken care of by the life-belt.

Use will, of course, be made of the
Radio Direction Finders, which will be in
a synchronous tune with New Foundland
and Ireland, and any interference from ra-
dio messages of other stations will be im-
mediately recognized, as this is due to the
close tuning between the liner’s station and
the shore.

We had all better buy Liberty Bonds, so
that by the time they will mature, we will
have money laid away in order to buy a
ticket for this wonderful voyage ten thou-
sand feet in the air, across the Atlantic, and
at a speed of one hundred and ten miles an
hour with all the comforts of bome.

Note—The motars necessary to propel
this gigantic machine would necessarily
have to be of approximately 1.9 or 2 pounds
weight per brake horsepower developed.
At present we have motors that will develop
a horsepower a! a weight of 2.5 pounds per
brake horsepower.

' ‘It is of ingerest to note that at the large avia-
lion fields maintained by the government, the air-
' planes are called *ships.”

EXPERIMENTAL MECHANICS.
(Continied from page 557)

| The main point of accuracy of split-
chucks lies principally in the fact that the
mandrel, made especially large and strong
in the first place, is not only very accurate-
ly fitted to ground-in bearings of glass-
hard steel, but is in itself, the chuck body
for the reception of the different sets of
jaws, of which one split-chuck may be re-
garded as a set. To bring this about, the
mandrel is bored true thruout to as large
a diameter as possible, and is further coned
out at the front end to an included angle
of 45 degrees. It can be clearly seen that
with such a contrivance nothing short of a
sledge hammer blow will put the running of
this internally coned surface out of truth
with the lathe axis. All the principal grip-
ping chucks for such a lathe are made of
one size externally, to fit exactly into the
mandrel bore. They are then bored exactly
to the size they are intended to grip, screwed
at the back end, split and hardened to form
what is called a split-chuck. By placing
within their grip around work of dl:e size

| they are intended to hold, and drawing them

December, 1918

m tightly to the mandrel end by means of
a hollow draw-in spindle screwed to their
back end, and worlang thru the bore of the
mandrel, absolute truth of running is ob-
tained within limits where .001 (one one-
thousandth) of an inch would be regarded
as a serious error.

Thus in order to procure accuracy of the
finished material or product, it is essential
that the means of chucking the work plays
a very important role. For small work and
where precision is desired, no other than
the spit-face chuck should or can logically

be used. (To be continued)

WORK OF BELGIAN COMMISSION

OF AMERICAN RED CROSS.

The Amecrican Red Cross, thru its Bel-
gian Commission, nas authorized the in-
stallation of an electric storage battery
plant at the colony of 400 Belgian children
which it is supporting at Recques. These
children are refugees from the towns in
which the fighting is going on today on the
Belgian front.

SPECTROSCOPIC METHODS AND

SPECTRA.

{Continued from page 555)

be slipt. This clip is made of sheet brass,
altho tin or copper may be used. The arc
is struck by moving this carbon forward
till they both touch, and then moving them
back about 4" to 14”. The current connec-
tions are made to the carbons by the hold-
ers or clips and should be connected to
binding posts on the base.

A sheet of white cardboard tacked to the
back will serve to reflect the color. The
current used is the 110-volt lighting current.
A rheostat must be used in the circuit.
This was made by filling a 14 gallon jar full
of water and adding ¥4 to 1 oz. hydro-
chloric acid _and then immersing the
strips in it. The amount of current can be
varied by lowering or raising one of these
strips. The wiring connections are shown
in the figure.

It is advisable, if this apparatus is used
for any length of time, to see that the
house tuse plugs have not less than 25 am-
peres capacity, as the usual house fuse is
of 15 amperes rating, which will burn out
in a short time, especially if too much acid
has been used in the water.

It will not be out of place here to refer
to the disadvantages mentioned in several
places in the article. These are mainly con-
nected with the fact that the means to pro-
duce the spectra sometimes give a continu-
ous spectrum of their own, which complete-
ly blots out the band spectrum. This can only
be overcome by using very narrow slits, but
if a very narrow slit is used, the illumina-
tion must be increased. It is really advis-
able to make about six slits, in which they
vary in size from one large one, about 14*
diameter, and five small ones, in which the
smallest should be about as wide as the
thickness of a sheet of writing paper. A
set of these will greatly facilitate good
work.

This covers briefly all the general fields
of spectroscopic work, but several miscella-
neous items still remain.

If the slit of the instrument is pointed at
the sun, a continuous epectrum will be seen,
which, however, is crost by a considerable
number of black lines, These were found
on iuvestigation to correspond to the col-
ored lines in ordinary spectra, They are
called Frauenhofer's lines after their dis-
coverer. They are explained by the theory
that the sun is a white hot mass of solid
matter, surrounded by a mantle of gaseous
vapors. These vapors under ordinary cir-
cumstances would emit band spectra, but
with the background of incandescent matter
they are reversed, and appear as black lines
on a colored backgroung.

You benefis l; r_ntnriom'ng the "Electrical Experimenter”

wwWw americanradiohistorvy com

whes writing te odvertisers.


www.americanradiohistory.com

1918

December,

DUCK’S

BI1G 300pp. ELECTRICAL
and WIRELESS CATALOG

Malled opon receldt of fe in stamps
or ool which may be dedusted on
fimt dollar purchass, Cistalop eon-
taina 160 pegas of wireleas instru-
ments and 140 Pafer of elecirieal
supplies, No biggar or heftar valowm
sre abieinsble sliewhers, W2 bave
s colplete stook of evarything Ueted
in thie estalog. Wireless orders
peomptly dlled.

. BLINKER SETS =
with key. bolb aod soeket. .50
mounted on mahofanY bese 32

Totedo, Ohio

THE WILLIAM B. DUCK CO.
230-232 Superior St.

,» 15 Phonograph Recards

for Slﬂ

All Good Titles
Sent Pareal Posl Prepsid
Anywhare In the U, 8. Es-
slote Cheek, Money - Order

or Curremay.
INDEPENDENT DRUG CO.
200 S. Weébash Ave.,
Cbleapo, (1.

ELECTRICAL EXPERIMENTER
SCIENCE & INVENTION

FOR VOLUME 1, 2, 3, 4, 5

This index contains 24 pages and
shows every article of interest that has
been published since the inception of the
magazine up to and including April, 1918.

It is absolutely indispensible to every-
body interested in any kind of electrical
research worl. With it everything of
importance in the advancement of elec-
trical science during the last five years
can be readily found.

Price 15(:. Postpaid

EXPERIMENTER PUBLISHING CO.

Book Dept. 231 Fulton St., N.Y.

'HANDY BINDER
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It is obvious that by comparing these
lines with ordinary spectra, we can tell
what elements cxist in the sun. This has
been done, and the sun has been found to
contain chiefly iron, sodium, magnesium,
calcium, chromium, nickel, barium, copper,
zinc and hydrogen. Hydrogen especially
has been observed in enormous quantities.
Four hundred and fifty of the lines of the
iron spectrum (which contains an enormous
number of lines) have also been identified.
It is also a fact that the sun contains
countless numbers of lines thet are WoT
KNowN oN earTH. One substance has since
been discovered, namely, Heliton, and it is
a startling fact to consider that this element
was discovered in an incandescent body
millions of miles away in space before it
was known on our own little globe.

An experiment to illustrate the reversal
of the spectrum can be made by placing a
sodivm flame in front of the spectroscope,
and behind it a small arc. The yellow band

| will disappear, and the continuous spectrum

of the arc will be crost by a black line
where the yellow should be. The experi-
ment can also be made with other elements,
but the result is in every case the same.

A little consideration should now be
given to the best materials, etc., used to
obtain the spectra. As a general rule, it
can be said that the halogen salts, that is
the chlorides, bromides or iodides, are the
best to use. The chlorides being the cheap-
est and most easily procurable, are gener-
ally used.

The reason these salts are the best is be-
cause of their instability at the high tem-
peratures used. They are decomposed (dis-
associated is the more correct term) into
the free metal and radical. Care must be
taken, however, with some salts, for ex-
ample calcivm chlorid, which yields a spec-
trum of its own which lasts until it is de-
composed into calcium oxid; and, in fact,
if possible, it is best to use the oxid in-
stead of the chlorid.

The foregoing remarks
alike to flame, spark and arc spectra, but
in the case of the flame methods being
used, in which it is evident that the tem-
perature is not nearly so high as the arc
and spark methods, materials can be used
that will materially aid in increasing the
spectrum. The salts referred to are the
chlorates, which practically amount to a
chlorid with three atoms of oxygen at-
tached. When, for instance, potassium
chlorat is introduced into a flame, the heat
begins to diive off some of the oxygen,
which increases the temperature of the
flame. in which the residual chlorid is being
volatilized. 1t will, therefore, be seen that
the use of the chlorates where available, for
flame spectra, is a decided improvement.

The nitrates can also be used in a simi-

lar capacity, but are not so efficient as the
chlorates.
. [t will be well to again repeat the warn-
ing that nitrates or chlorates must never
under any circumstances be used for arc
spectra, as the combination between them
and thd carbon of the electrode, making
practically gunpowder, at the temperature
of the arc, may result in a dangerous ex-
plosion.

It is to be hoped that enough has been
said in the preceding articles to give to the
careful and earnest Experimenter some
small glimpse of the wonders that can be
revealed with a very little expense, a nor-
mal amount of ability and patience, opening
up, as this subject does, such a fascinating
and enormous field for experimental work,
and yet it is a strange but true anomaly
that the more we learn and the farther we
extend our knowledge, the stronger be-
comes the conviction that we know less and
less of it than ever before.

(Conclusion)

apply equally |
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WOULD THE LAW LET YOU MARRY?

Some States have been wise enough to
insist upon a medical examination of the
two contracting parties to a marriage
 before a license is issued.
Through the adoption of a
law whereby the physically
unfit were barred from
marriage in every State in
the Union, there would in-
deed be a relatively small
percentage of the popula-
tion that would measure up
to the standard.
| WOULD YOU BE ONE
OF THOSE

doomed to go through life alome,
without the joys that go hand in
hand with a loving wife and
healthy children? Our firet duty is
to posterity. We are pot put here
by an all-wise Providence merely
to live out our lives, end then go
out like a snuffed candle. We are
entrusted with the sacred duty of
perpetuating the race.

LIKE BEGETS LIKE: A man
who 13 toro aod racked by physical

ailments and excesses of all kinds
will some day see these traits in

his childrea. On the other hand
The Perfect Man  the strong, virile man, who, jeal-
ously safeguards his body and' his health, will some
day revel in the sight of offsprings that are a picture
of joyous, hubbling bealth.

YOU OWE 1T MOST TO THAT GIRL

The swectest, purest, dearest girl in the whole world
whom you would call wife. Is your body clean? Do
you realize the terrihle consequences of the follies
that are wrecking your body? Rememher then that
STRONGFORTISM will restore 10 you the vitality
of MANHOOD.
I have prepared a little book, “Promotion and
Conservation of Health, Strength and Mental
Energy’, which should be read by every one auffi-
ciently interested in Lhemselves 10 wish for the hest
in life. It poinols the way 10 better health, a eleaner,
happier life. and 2 splendid physique. Three 2-cent
“.Enps will pay lor mailing the hook, Send for it

w.

LIONEL STRONGFORT
Physical and Henlth Specialist
730 PARK BUILDING NEWARK, N. J.

STRONGFORT
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with os, We have been In the photegrephic husi-
nses ovar §4 vanra Wreite Now

CENTRAL CAMERA CO), Degt 17C 124 Se. Wabzsh Ave.. Chicage

Convert Your Bicycte Into a Motor-Cycle

- We sell you the motor complete

o ‘ or furpisii you with the finishied

" AOY, parts from whith yeu cin buitd

L EW the motor yaurself with few tonly.

S EXLy”’ We send you the printed instruc.

Lions with blue prints of the drawings for $.25 or
full particulars for 3-cent stamp. )

STEFFEY MFG. CO.. 5025 Brown St.. Phila,. Pa.

ELECTRICAL ENGINEERING

Bllss Oendesced Course—Complete Is Dde Yeur,

El t -ca| kound. d-ﬂh.“muﬂm!-—';mzl mu‘lh.

men narEy A arseter,
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260 Takema Agenve, Washlogios, D. C.
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Bradley Imstitute, Peorla, ., for our latest catalog,
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Further Increases Coming!
NOW IS YOUR CHANCE!

With this issue, the price of the EXPERIMENTER, as announced on -\

another page, goes to $2.00 a year. With the paper market in 2 XA
chaos and soaring prices, printers demanding another large wage . ",
increase, engravings going up 90%, we feel =.:e ti" befcre

spring ALL magazines wiil go mucn higher than now.

By oubscrlbing mow for from one to five years, YOU POSITIVELY WILL
SAVE BIG MONEY.
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every mooth by reliable firms an

included at the above rate.

Cash should accompan
Ten per cent discount for § issues, 20 per cent
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Opportunity Ad-lets

YOU will find many remarkable o%ponun!tiel and real bargaifts in these columns.
dealers from all over the country.

sccessories, the oppertunity to make money, or anything else, you will
Advertisements in this section six cents a word for each insertion.
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It will pay you to read and investigate the offerings made
No matter what you may be seeking, whether surplncs. asutomobile
find listed here the best and most atiractive :g‘ec:als [
No advertisement for less than 60c accepted.

all classified advertisements unless placed by an
iscount for 12 issues from above rate. Objectionable or

the month.
ame and address must be
accredited advertising agency.
migleading advertiseruents not ac-

cepted. dvertisements for the January issue must reach us mot later than November 22.
The Circulation of the Experimenter is over 104,000 and climbin%eve? month
EXPERIMENTER PUBLISHING CO., INC,, 233 Fulton Street, New York, N. Y, :[
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Automobile Accessories Aviation Watches

“Does your Ford Miss? Apply Elevated Timer
Bracket and know your timer. Write for circular.
Atlantic, 285 East 16th St., Brooklyn, N. Y.

More Power, Less Fuel, No Carbon. No mys-
tery, plain facts, results guaranteed. rite for

booklet. S. O. Automobile Accessories Co., Balti-
more, Md.

Learn Avistion Motor Mechanica or Acroplanc
Building. Prepare for Governmeat call or_civil-
ian work. Big money alfter few weeks, Write.
Moler Aviation School, 105 8. Wells St., Chicago.

T e T OO 0193 VU R R
Auctions

Fords Start Easy in Cold Weather with our
new 1919 carburetors. gq miles per gallon. Use
cheapest gasoline or hall keroseme. Increased
ower. Styles for any motor. Very slow on

igh. Attach it yoursell. Big profits to agents.
Mouey back guarantee, Thirty days® trial. Air.
g‘r‘i_clion Carburetor Co. 270 Madison, Dayton,

io.

SRECCIXPTENTCIEICLE ARG OO S0 000 50 T e TTIR0 F

Agents Wanted

Auctioneers make Irom $io to $50 a day. Frec
catalog. Missouri Auction School, Kansas City.
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Business Opportunities

1 made $20,000 here past lour years making
burial vaults. Will start you in same permaneént
business without capital, ~ Absolutely no selling.
Stamp brings details. Charles Murphy, Dept. 3,
Bloomington, Ind.

Insyde Tyres, inficr armor lor automobile tires,
double mileage and prevent punctures and blow-
outs. Quickly applied. Costs little. Demand tre-
mendous. Profits unlimited. Details free. Amer-
ican Automobile Accessories Co., Dept. g4, Cin-
cinnati, O.

Hel-Méet Tha Kaiser Pin—Latest war novelty.
Biggest hit out, every patriotic citizen wants
one. Sample 10c. Wedge Mig. Co.,, "KM,” Bing-
hamton,

Easy, pleasant work for mechanics, shop men,
clerks, during spare hours, will add many dol-
lars to their salaries, Also want persons who
can give full time. Big wages assured, Novelty
Cutlery Co., 308 Bar St., Canton, Ohio.

$10 Daily refinishing chandeliers, brass beds,
automobiles by new method, without capital or
xperience, Free particulars and proofs. Write
today. Gunmetal Co., Ave D, Decatur, Il

Agents wake up, For 25 cents we will send a
secret that will earn you from $20.00 to %40.00

weekly, Gem Supply, 311 West 3rth St, New
York, N. Y. ’ ’
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Elcctrical Supplies and Appliances
For Sale eap: About ilbs. 35 double cotton
covered magnet wire. J. L, Lange, 9 Roosevelt
Ave., Jersey City.

_Make Dry Batteries. Simple, practical instruc-
tions with blue print, 25 cents. Dirigo Sales
ompany, Bath, Maine.

Electrical Tattoocing Machines and Supplies.

Catalogue free. Proi. Temke, Exp, 517 Central,
Cincinnati, Ohio.

Eleetric Motora for your Hand Power Washing
Machines, Small Grinders, Lathe, Drill Presses,
Air Compressors, Coffee Grinders, etc., are
New with 10 [t. cord and pulley. 4 H.P, Regu-
lar Price $30, My Price $21.00. ¥ ’"l.P., kegu ar
Price $70.00 y Price $5000. S. H. Rhodes, 129
Plum St., fohnstown, a.

Wanted—Electrical Device. Canadian manu-.
facturer, haviag plant and staff available for
additional work, wishes small electrical device
to manufacture either on contract basis or for
both maoulacture and sale in Canada om royalty
or percenta basis. A device having a Yargc
market similar to electric [ap, sewing machine
motor or automobile electric born  prelerred.

Address {ull particulars to S. D, P. O. Box 107,
Times Square Station, New York City.
For Sale—3 100 Watt. 110 Volt Step down,

transformers good condition. 20 different Varia-
tions of Voltage Irom 1 to 25. $10.00 each. John
Kassel, 114 North Kilbourn Ave., Chicago, Iil.

Toy Translormers, $1.60. Just a few left.
Write for lolders. A. R. Darling, 56 N. Bradley
Ave., Indianapolis, Ind.

A Few Electric Stoves lor Sale, size 4 b

3
inches. Price complete, $2.25. Address Allred
Gaillard, 1739 Pendleton 5t., Columbia, S. C.c
o m

Stamps and Coins
Stamps—61 all different free. Postage, jc.

Mention paper. Quaker Stamp Co., Toledo, Ohio.
Calitornia Gold, Quarter size, zc; Hall-dollar

size, 53c; Dollar size, $1.10; Large cent, 1820,

?\?d catalogue, 1oc. Norman Shultz, Kings City,
0.

500 Finely Mixed United States or Foreign
Stamps, 12c. Philatelic Star, Madison, N. Y

32 Different Foreign—Cuba, etc., to applicants
Tor approvals. Merlyn Kennedy, Oshawa, On-
tario, nada.

225 Different Stamps 25c.  Fred Onken,
Carlton Avenue, Brooklyn, New York.

We Buy and Sell Old Money. $2 to $s500 each

546

aid for hundreds of coins dated befo 1895.
%ccp all Old Money. Send 10 cents ll;;r nsg\sv
illustrated Coin_ Value Book, You may

7.
have wvaluahle Coins, %t poster Clarke Coin
Company. Box 110, Lc Roy, N. Y.

Pay Good for Coins. Send 15¢ Book showing
prices paid. Roessler, East Orange, New Jersey.

Enter a New DBusiness. Earn $3.000 to $6,000
early in professional fecs making aod fitting a
oot specialty, openings everywhere with all the
trade you can attend to; easily learned by any-
one at home in a few weeks, at small expense;
no further capital required; no goods to buy;
job husting, soliciting or 2ageocy. Address
§Itephenson Laboratory, 18 Back Bay. Boston,
ASS.

Expert Wateh Repairing. Reduced Prices,
Referenees. Lco Hirsh, Elkhart, Ind.
TV ARG NI AT Y 3 P L R O e A0 T A ) T T T

Books

Free—3$5,000 worth of valuable booka as pre-
miums. Write for more information and cata-
logue; it’s Iree, I have many books on Natural
healing, personal magnctism, Clairvoyance, seer-
ship, ypnotism, camerism, concentration,
character reading, mind power, ete. Tell me your
wants. A. W. ilartcns, X8, Burlington, Jowa.

Rere and Secret Books at Lowest Prices Ever
Advertised — History Elks (800 pages), $3.50;
Secrets Freemasonry Exposed, g3c; Art an
Science Personal Maguetism, $3.00; Phiicsopbica
and Religions of India, $3; Secrcts Odd Fellows,
1.30; Private Sex Lessons ol Physicias, gl.sn;
ocial Evil In Chicago, $3; Occultism, $1.50}
Memory Training, $3; Secrets of Scotch Rite
Freemasonry Ex osed, 2 volumes, ta6 pages,
$260; Chapter Freemasonry, $1.30; Red en,
¢; Knights Pythias, spc; accabees, 48¢;
izmghts %olumbus. $1.50; Mah-hah.Boac j.:;
Life Alter Death, $i.so; Salesmaaship, $a. Order
several of these books direct from this advertise-
ment. Catalog 1oc. Jay McCarthy, 1236 Arthur
Ave,, Chicago, Ill.

I Teach Profitable Home Work. Honest
osition, Particulars for stamp. De Lany
ton, Prairie City, Il

Office Device Wanted—A National Sales Or-
ganization will develop two new inventions or
improved attachments and manufacture, and seli
same on a large scale. Prelereace given to the
Office Specialty devices. State briefly in first
letter post what you bave and interview will be
arranged. Address Box E. E. 12, Room gaq, 171
Madison Ave., New York City.

T Made $30 a Week, easy momey, evemngs

rop-
al-

home. Free Booklet explains. Mail Order Busi-
:\1,esak. Send stamp. Alec. Scott, Cohoes, New
ork.

Make Die-Castings. Sketch, Sample, Booklet,
and Proposition, 1zc. R. Byrd, Box 227, Erie, Pa.

“Quick-Action Advertising—How it is Build-
ing Business lor the Progressive Advertisers of
America”; A little story of RESULTS, told by
the advertisers themseclves—not tbe publisher.
You will be interested in reading this little
booklet, which we have prepared for prospective
advertisers, a copy ol which will be gladly
mailed to you upon request. It tells you how
to talk business with 1,000,000 intelligent, inter-
ested and responmsive Americans every month—
mea who know what they want and who have

the mouney to buy it. Write lor garliculars and
rates to ag. Douglas Wakefield Coutlee, 225
West 3gth Street, New York.

Build up an Income in Oil—Others are doing
it—Why not you? Today is the opportunity.
Join our easy monthly payment elan NOW—it
may mean hundreds in %o.ﬁts. Nrite for in-
formation. National Oil Drilling Co., Dept. K,
Houston, Texas.

WANTED-for one year, $500 to help market
my new Datent, double twin turbine. A [uel
saver, casy to make, operate and repair, simple in
construction, efficient workiag. 1 will repay the
$500 at $10,00 or more a week until full{ repaid.

ill pay ﬁo the year interest, and will give a
year’s dividends o %50.00 upon the receipt of the
above loan. E. W. Barton, 8 Judd St., Bingham-
ton, N. Y.

WANTED—Specialitiecs for mail order house.
What have ﬁou to offer? Stone Specialty Co., 11
Broadway, N. Y.

Wanted Electrical Device. Canadian manufac-
turer, having plant and staff available for addi-
work, wishes small electrical device to

tiona
manufacture eithcr on contract basis or lor both
anada on royalty or

manufacture and sale in
gercentage basis. A dewice having a large mar-
machine motor

erred. Address
O. Box 107, Times

et similar to electric [ao, sewin%
or automohile electric horn pre
full particulars to S. D, P.
Squarc Station. N. Y. C

ynamos

Small Motora and Generators: :oco New Motors
and Generators from Bankruptcy Stock, 3% H. P.
A. C, $iB.so each; ¥ H. P. $30.00. Batte
Charging Sets—Robbins & Myers new outfits, all
sizes, $30.00 each and up, harging Lightio
and Moving Picture Arc Generatora, $10.00 eac
and up. Motors for all phases ol curreant. Im-
mediate delivery. Less than % regular prices.
Write for late bulletin. Johnaston, West End,
Pittsburgh, Pennoa.

Motorcycles

Motoreycles from $25 up—New and second-
hand. Easy terms, large list to choose from, all
makes. Send 1«: stamps for Bulletin “A." Peer-
less Motoreycle Co., Watertown, Mass.

! mind and self educate yourself.

Ta Get Better Pictures:
Photographer’s Weekly; !
?rize competitions; print criticisms; many unique
eatures; $1.50 per ycar; three months’ trial sub-
scription  25¢. _ Abel lsubhs.hmg Company, 401
Caxton Bldg., Cleveland, Obio.

Old E. E. Back Numbers: We have some valu-
able old E. E. back numhers on_hand as follows:
10915—Jan., March, April, June, July, Aug., Sept.,

ct., Nov., Dec,, price cach 3sc, 1916—Jan., Feb.,
March, M'ay. Juoe, August Sept.,, Oct.,, Nov,
Dec., price each 3s5¢. :K|7—Ian‘, Feb., March,
Apr.,, May, June, ?[uly, ug., Sept.,, Oct., Nov,
each 35c; Dec., zoc. 1918—Jan., Feb,, Mar., Apr.
May, June, July, Aug., each z0¢; Sept, Oct.,
Nov., each 15¢. We can fill orders at once upon
receipt of your remittance, and if you have not
these numbers already, now i3 your chaace to
get them, as they prof;ably will be snapped up
very quickly. i 0., 233

Read the Amateur
. illustrated; weckly

Experimenter Publishing
Fulton St., New York City.

100,000 Large Second Hend and New Books
for sale cheap; costly bmdln'Ts. 25¢ each; some
cost $25.00 when brand new; Technical, I\fechaq-
ical, Sciemtific, Sex, Religious, History, Medi.
cine, Surgery, Chemistry, Euncyclopedias, Phi.
losophy, Mathematics, Law, Fiction nternational
Correspondence School, Text. Improve your
I urge you to
cafalogue and make imme-
{cCarthy, 1236 Arthur Ave,

send me 10¢ for bi
diate selectioas.
Chicago, Il
What F.very Draughtsman Should Know: Ver
useful btooklet. Price only ten cents. Wac
Booklet Co.. 1047 Patten St., Philadelphia, Pa.
Experimenters—Subseribe to The Amateur’s
Friend, a unon-technical, semi-monthly, pocket
rige magazine. 3j months—ioc. Sample copy—
¢. Advertising rates re word. Maurice Gold-
erg, 711 Dayton Ave., St. Paul, Mian.

1 Offcr the world’s fipest Scientific apd Tech-
pical Books on_ Electricity at Less Than Regular
Prices—Remember, these treatises are hy world's
renowned experts and are unquestionably the
finest works you can abtain on this subject—
They are profusely illustrated with magnificent
engravings. Electrical Tables and Engineering
Data (331 pages), $t.25; Alternating Current,
Theory, %’gactise aad Diagrams (296 pages), $1.40;
Wiring Diagrams and Descriptions (26 pages),
$1.30; Armature and Magnet Winding (270 pages),
il.as; Modern Electrical llumination (275 pages),
1.40; Motion_Picture Opcration 3 pages),
: Modern Electrical Construction (440 pages),
Electricians Operating and Testing Manual

ages), $1.30; Electrical Dictionary (320
agesg. 1.40; Telephone Handbook (286 pages),
1.30; Electrical Measuremeats and Meter Test-
mmg (328 pages), ?:.60; Electric Motors, Direct
and xltcma(ing 250 pages), $1.35; Elemeatary
Eleqtricit{ up to Date (soo pages), $r.ss; Elec-
tricity Made Simple (233 pages), $1.30; asy
Electrical Experiments and How To Make Them
220 pagea;. $1.60; Dynamo Electric Machines
180 pages), $1.00; Telegraphy Sell Taught (170

agcs), $1.35: Stcrage Batteries (100 pages), 7oc;

perators Wireless Telegraph and Telephone
Book (a0 pages), $1.40; lcﬂro‘-platmi (192
pages), $1.30; %xy-Acetylene Wcldxnghﬂan Cut-
ting (215 pages), $r.jo; Practical echanical
Drawing and Machine Design Sell Taught (160
pages), $2.50; Pattera Making, $2.00; Alternating
Current Machinery (486 pages, s09 illustrations),

60; Electrical Railways (300 pages), $1.75;

lectric WirinF and Lighting (195 pages), $t.4o0
Elements of Electricity (250 pages), $2; Electro-
chemistry and Welding (233 pages), ?z; Standard
Electrical Dictionary (682 pages, 193 illustrstions),

3.50; Storage Batteries Simplified (3 pages),
1.75. Order these books at once belore advance
in price. Catalogue of Book Bargains, roc. Mec-
Carthy Book House, 1236 Arthur Ave., ChicagoJIl.

You benefit by mentioning the “Electrical Experimenter’ when writing to sdvertisers.
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News Correspondents

“Camera Kinks and Photo Fads” tells how to
make Transparent phoros on watch caps, china-
ware, et¢.,,—Chemical oil photos,—Pbotos on silk,
—Direct positives,—Red firelight photos,—Per-
fectly titled pegatives,—Instantaneous developer,
and ‘many other new processes, Price 25¢. E.
Greenhalzh, The Lexington, Indianapolis.

Clean Neat Finishing—Postage paid both ways.
Free Mailing boxes. Write for samples and
prices. Myers Studio, Departmeat Four, Sum-
mit, New Jersey

Mail us 15¢ with any size Film for development
and 6 velvet prints. Or send 6 negatives any
size aod is¢ for 6 prints. 8 x 10" mounted eunlarge-
ments };5:. Prompt, perfect service. Roanoke
Photo Roanoke, Va,

-

mnishing Co., 255 Bell Ave,,

hapt 1. BAMB o1 ot e A B ot L

Miscellaneous

2) Ward Ad. in 100 Pulling magazines, $t.00,
About 75,000 readers. Send copy now. Lind.
horst I\iagic Shop, St. Louis.

"Quick-Action Advertising—How it is Building
Business for the Progressive Advertisers of
America’; A little story of RESULTS tuld by
the advertisers themselves—not the publisher.
You will be interested in reading this little
booklet which we have preparcd 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 today. Douglas Wakeheld Coutlee, 225
West 39th St., New York.
0006t DGR 42 O CEC T CORTRCE L S O PR D ALK T TTTCRIC RO TUARD ST

For Inventors

lnventors-—dlarkeét and secure your :nventicns

i i ured or ay. 4 :
Srco i enred. Remedy sent on®trisl, ‘Supirbs | through Natignal Institute of Iaventors, World
e, SA, Baltimore, Md. Bldg., New York City. Membership co-opera-
=t - = - tive organization.

Catch Fish. Descriptive folder containing haeviaomann ot HERTT LD ) e
valuable information mailed for stamp. George
lulian, Albany Building, Bostou. | Help Wanted

Boya! Build Aviation Type Speedster. Easy Thousands Government Jobs open to men,
to make ar small cost. Speed 35 miles 8" hour. women, girls, %s.oo month. Quick increase.
Send OQnuarter for plans. Aerocar Company, | Short hours. ommon education sufficient.
Racine, Wisconsin. Write immediately ior free list of positions open.
~Patent_ for Sale~Polyhedral Shaped Silo, | Franklin Imstitnte, Dept. ¥ 26, Rochester, N. Y.
Pateot No. 1,154,511, Jofm O'Conner, Box 432, | Men Wanted to join American Toy Maunufac-

Helper, Utah.

Don’t Throw It Away. If a pot leaks send
for a box of Mendets. Save money. Simply
tighten Mendet and leak is mended. Fits any
surface, On(lzy toc, Agents wanted. The Crystal
Agency, 15 Crystal St., Brooklya, N. Y

Ohio Ford Owners Guaranteed 1918 List. $2.00
ehr_ 1000 names. Milton Matthews, Chagrin Falls,

i0.

Patented Articles, Models, Brass Work, Ma-
chine Construction; Dies Made. Baum's Metal
.:rccnalncs. 1313 Baltimore Ave., Kansas City,

Wanted—Small Gasoline and Steam Engines.
Cash paid for 1 to 4 cylinder light
Motors. ¥ to 10 H.P. Johnston, West End,
Pittsburgh, Pa.

Catch Sparrows Wholesale. Self-acting cage
trap. (Other birds can be liberated uninmyurc:
Easily made at trifling cost. Blue prints with
instructions, one dollar. George Julian, Albany
Building, Boston, Mass.

Pyorrhea—H. E. Kclty, D. D. S, M. D,, pyor-
rhca specialist for 135 years, bas developed a
successful home treatment ror pyorrnea. Puri-
fying, healing, preventative. Full month’s treat-
ment and booklet. $1. Circular_frce. Dr. H. E.
Keliy, 106 Gladwin Ave.,, Leonia, N. J.

S T LI VTR Q) T TR0 L ORI T

Nowvelties
Genuine Indian Baskets—Wholesale and Re-
tail.  Catalogue. Gilham, Highland Springs,
California.
P g T Y 7 PO VAR TS KO Y IS T T e
Printing
100 Bond Noteheads, 4 lincs and 100 cnvelopes,

prepaid, $1.00. Southwestern, 1413-H Berendo,
Los Angeles.

weight |

Beautitul Lithographed Stationery at Printer's |

Prices; Small quantities,

Raq-D i .
ing Co, 768 E. Tentonia, 39 e  Lithograph

Milwaukee.

turers, to make Toy Soldiers, Army, Navy and
other toys. Homeéworkers on_small scale. Man-
ufacturers on large scale, Greatest chance for
industrious people for independent business.
Enormous demand in American Made Toys.
War stopped all importation., We buy these
goods all year, whole output or surplus over
sales, paying fixed prices. Anyone can turn out
perfect work without experience or additional
tools. Hundreds and more made per hour. Cast-
ing form outfits, go.oo up. Booklet and informa.
tion free. Toy tdier Manufacturing Co., 32
Union Square, N. Y.

IR o lut ol EHTETTTITTRD

Letter Specialties

I writing us for

| D. C., Patent Attorney, Mechanlcal and

Earn $§25 Weekly, Spare time, writing for
newspapers, magazines. Experienece unnecessary;
details free. Press Syndicate, 566 St. Louis, Mo.
CCSTTETEYCE IRV CoNTEPPTCCFY LG 0 LI LA R OB CTRrL AR LT TR TR T CTALD 10 AL R

Patent Attorneys

Patents—Without advance attormey's fees.
Not due wvntil_patent allowed. Send sketch for

iree report. Books free. Frank Fuller, Wash:
ington, D. C.
Inventions Wantedl Manufacturers constantly

atents. List of inventions ac-
tually requested and book '*How to Obtain a
Patent” sent [ree. Send rough sketch for free
report regarding patentability. Special assist-
ance given our clients in selling patents. Write
{or details of interest to ¢very inventor. Chand-
lee & Chandlee, Patent Attorneys, Est. 21 years.
sst zth St,, Washington, D, C.

Patent Your Own Inventions. Save attorney’s
fees; we prepare applications; furnish full in-
structions and give satisfaction. Free informa-
tion. Carl Larsen Co.,, Park Row Building, New
York City.

Millions Spent Annually for ldeasl Hundreds
now wanted! Patent yours and profit. Write
today for free hooks—tell how to protect your-
self, how to invent, ideas wanted, how we help
you sell, etc. 212 Patent Dept, American In-
dustries, Inc.,, Washington, D ¢

M, F. Miller, Ouray Building

Washington,
lee-
uality of work and results.

trical Expert. Best }
dvice free.

Moderate charges.

Your Ildea Wanted. Patent Your Invention.
I'll help yon market it. Send for 4 free books,
list of patent buyers, hundreds of ideas wanted,

ete.  Adviee free. Patents advertised free,
Richard B. Owen, Patent Lawyer, “lf;o Owen
Bldg.,, Washington, D. C., or 2278T Woolworth

Bldg.,, New York.

LR TR Mo AR vl (8

’ Po Cards

Everything in Postcards. Live wire list free.
Worth-while samples 2sc. Mention subi)ec!s pre-
ferred. Mutnal Supply Co., Bradford, Pa.

Letters, Booklets, Folders, well worth mailing.
Pontifex, 62 Frank St.,, Ottawa, Ont., Canada.
LU T L et gty LT T

Motion Pictures

Motion Picture Machines
bargain_ lists free. National
pany, Duluth, Minnesota,

Write Photoplays, $50 Each. Experience un-
necessary. Details free to beginners. Pro-
ducers League, 338, St. Louis.

T T AT el 1t b oo mis s 0 g o o

Phonagraphs

Build Your Own Phonographs and manulacture
them for profit. Drawing instructions, Parts,
Price List, Blue Prints, cte., complete, sent free
npon request. Write today. Associated Phono-
graph Co., Dept. E.1, Cin¢innati, Ohio.

Build Your Phonograph. “Perfection” high-
auality spring and electric Mators, Tone Arms,

eproducers. Wonderful results. Big saving.
New catalog and building instructions mailed
for ten cents. Indiana Phonograph Supply Co,
Indianapolis, Indiana.

L

bought and sold;
Equipment Com-

@iom
Scenery for Hire

Cotlapsible Scenery for all Plays,
Philadelphia, Pennsylvania.

Amelia Urain,

(CRARFCLIL L)1 00 AR AR AN RELIY(EDE) 0 101 S
Song Poems Wanted

Write the Words for a Song. We write music
and guarantee publisher’s acceptance. Submit
gocms on war, love, or any subject. Chester
fusie Co., 538 S. Dearborn St., Suite 265, Chi-
cago.

O Y O TR L
Stammering
St-stu-t-t-tering and Stammerin cured at

home. Instructivé booklet free. Walter McDon-
Bell, 105 Potomac Bank Building, Washiogton,

BT TR T T
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Tricks, Puzzles and Games

1000 stage tricks with soo illustrations. Cata-
logue 1oc, small catalogue FREE. Hornmann
Magic Co., Sta. 6, 470 Eighth Avenue, New York.

New and Mystifying Hinde Magic Tricks.
Tokio Trick 10¢, Chinese Link O Link Mystery

2s¢, Magic d]'ac:ks 15e, Flying Half Dollar 3sc,
Rising Card 15c. How to make Fireworks,
Roman Candles; etc., 25¢c.  All the above for

limited time 6oc, including free trick and cata-
logne. You can earn $15.50 in ¢ash by reading
the “Magic Advertiser” and recommeanding it to
our friends. Full particulars on request.
indhorst Magic Shop. Dept. EE, St. Louis, Mo

Scientific Exchan

LI\'E readers with something tg “swap”
columns.

The rates are:
than 50c aceepted.

eepted in Opportunity Ad-let columns only.

T o —

_For Sale—~Erector Eleetrical Set, Erector Set
No. 1 and Meceano Motor. Will sell cheap. Apply
1o Harold Tornquist, Caribon, Me.

Five cents per word (name and address to he counted.
We rescrve the right to refuse any advertisement which

R

OVER 100,000 CIRCULATION

o m————— e ]
Sell or Exchange—Shaw equipped motor bike

used two months. Good as new. Make offer. \W.
C. Cagle, Hearne, Texas.

FLILVENLASSE

ge Columns

or sell have found that the surest and guickest way to make the desired trade is thru an ad in these
} Remittance must accompany all orders.

1 we consider misleading or objectionable.
Advertisements for the January issue must reach us not later than November 22.

R R k= A i — ]

Na advertisemment, for less
Dealers’ advertising ac-

Complete Chemical Laboratory for sale or ex-
chanﬁc for wireless goods. Rakosy, 33t East 8oth
St., New York City.

Bargains—All kinds of telephone parts. Want
D. C. Charging dynamo. Clarence Kositzky, g1
South Ninth Street, Lincoln, Nebraska.

For Sale—Complete course 100 lessons for violin
$10.00. Easy to learn. Mathew Johnson, 305 So.
sth St., La Crosse, Wis.

For Sale or Exchange—Banseh and Lomb miero-
scope, magnifics 285 times. Physies Laboratory
cquipment—Weston D. C. Voltmeter 1-15, Wheat-
stone bridge, etc. Want Tesla aod spark eoil, etc.
Edw. Nickerson. Warrenton, Mo.

Will Exchange—New $21 Meecana for Chemical
Lahoratory Outfit. Charles Blake, Fayette Street,
Wollaston, Mass.

Wanted—A Luger pistol in good condition, state
price. j. O. Grisinger, Vanetta, Fayette Co., W.
Virginia.

Sell=Small stamp collection cheap. Write. Gran-
(\sgl!e Whittlesey, Jr., 130 E. 6th St.,, New York

ity.

For Sale or Trade—Weston D. C. 300 Amp.
Ammeter with 300 Amp. shunt I. C. S. tangent
galvanometer, slide wire bridge for eash or chemi-
fa& sugp!les. John Cauffiel, 1911 Summit St., To-
cdo, nio

Wanted—Bound Valume No. 4 Electrica) Ex-
crimenter. Good condition. State price. George
{awley, Hutchinson, Kansas,

|
|
i
|

Wanted—Sensitive Polarized Relay. Walter D.
Smith, Delaware College, Newark, Pelaware.

Wanted—DeForest _round audion bulb also 1
K.\W. Mareoni or Blitzen transformer. Harry
Weber, 1113 Walnut St., Dover, Ohio.

For Sale—Smith Motor Wheel, $8.50, Goodell-
Pratt Grinder.Lathe, $6.00. Both in good condi-
tion. Joseph Backert, 1m35 South SixtE St., Terre
Haute, Ind. “

Strongiort Strength Course, $10.00, Clay Hewes,
102 S. Lake Ave., Albany, N. Y.

$100.00 Chemical Lahoratory, $60.co. Value steadily
advaneing. Contains _practically unobtainable
e¢quipment. Pray, 102 Heath, Somerville, Mass.

Wanted—Screw cutting bench lathe or High
frequency apparatus. ave 29 Vol. Eneyelopedia
Britannica, latest. Handy volume edition in brown
leather, good as new. Address Nestor J. Saffron,
Box 306, E. Akron. Ohio.

Eleetrical Laboratory For Sale—Send for list of

apparatus and parts. Ray Wengel, 290 W. Doty
St., Madison, Wias,

Bargain—6,000 M. Navf' coupler ?’m.oo; 15 Omni-
Eraph Dials (continental) $1.85; Cabinet Receiving
et, $4.00. Harold -Davie, Bolivar, New York.

E;?Eange—sio worth electrical apparatuos for gas
engine. Sell $35 bicycle, Eood tircs, $16. Violin
$5." Goodwin, 23 Wilmore St., Mattapan, Mass.

For Sale—Complete Chernical laboratory, switch-
board, ete. hcag. Send 3c stamp for list. Chas.
A. Purdy, :1ts Monroe St., Evanston, Il

For Sale—Indian Motorcycle
dollars. Harold Lambert,

Sell—150 volt motor $4, cost $7.
coil 31, Cry_staloi Detector never used $2.50,
75 ohm recciver goc, one Brandes Headband,
double, $1. Donald Pratt, 2326 Farragut Ave,
Chieago, Il

Engine, fifteen
averstraw, N. Y,

Y inch spark

For Sale or Exchange—One 30-30 Winchester
Rifie with t,000 loaded shells, would like Victrola.
E. C. Moorman, Bog North King St., Xenia, Chio.
For Sale—~ts Horse Curtis Motorcycle. Trade
[‘?r twin engine. Harry Nelson, averstraw,
aY. .

Sell—Everyman Encrc]opaedia. Hawkins Elec-
trical  Guides, Btg Mechanic, Boy Electrician,
Boy Craftsman. Others send for list. Excellent
conditian, Will sell very cheap. T. H. Blacknall,
Box 107, Racigh, N. C,

You benefit by

mentioning the “Ejectrical Experimenter’” when wwriting ¢t~ odvertisers.

wwWw americanradiohistorvy com


www.americanradiohistory.com

1918

December,

F $o.

ELECTRICAL EXPERIMENTER

OO )0 D101 O . O 1 O

EXPERIMENTERS!

/iy
Lo u

-

Sres et Syl

Luecinte Matom

i

Barvery amo Ecacymic Linyr
e e —

No. EX2002

rial TO MAKE AND COMPLETE OVER TWENTY-

FIVE DIFFERENT ELECTRICAL APPARATUS with-
out any other tools, except a screw-driver furnished with the ountfit. The box
conmlg‘s dthe following complete Instruments and apparatus which are already
assembiled :

Student’s chromic plunge battery, compass-galvanometsr, solenold, telephone
recelver, electric lamp. Enough various parts, wire, etc., are furnished to
make the following apparatus:

Elsctromagneat, slactrlo cannon. magnetic pictures, dancing spiral, electrio
hammer, galvanometer, voltmeter, hook for telephone roceivar, condenser,
sentltive microphone, short distance wirsloss talsphone, test clorage battery,
shocking coil, compiets teiegraph set. elactric riveling machine, alectric buz-
zer, dancing fiches, singing telephone, mysterious dancing man, eiactric Jump-
ing Jaek, magnetic geomstric figures, rhegstat, erratic pendulum, electric but-
torfly, therma elactric motor, visuvai telegraph, etc., ste.

Thiz does not by any means exhaust the list, but a great many mors ap-
paratus can bs built actually and effectually.

With the instruction book which we furnish, one bundred experimeuts that
can be made with this outfit are listed, nearly all of thesc belng i)lustrated
with superb |lustirations. No other materlals, goods or supplies are neces-
sary to porform any ©f tho one hundred experimeats or to maks any of the
25 apparatus. Everything can be constructed and accomplished by means of
this outfit, two hands, and a screw-drirver.

The outfit contains §i4 soparate piaces of material and 24 pieces of finished
articles ready to use at once,

Among the finlehed material the following parts are Included: Chromic salts
for battery, lamp sockst, bottls of marcury, core wire (iwo different lengtihs),
a bottle of fron filings, three spools of wire, carbons, a quantity of machine
screws, flexiblo cord, two wood bases, plass plate, parafiine paper, bindlng
posts, screw.driver, otc., etc. The Instruction book is so ciear that anyone can
make the apparatus without troubls, and besldes a sectlon of the Instruction
book |3 taken up with the fundamontals of electricity to acaualnt the layman
with all Important facts in #lectricity in & simplée manner.

Wo guarantes satlsfattion.
Tho size over all of tho outfit s 14 x 8 x 2%. Shipping welght, 8 lbs.$5 00
*“The BoY's Electric Toys."” outfit a3 described........... S ol

No. EX2002
IMMEDIATE SHIPMENTS

uT HE BOY'S ELECTRIC TOYS” contains enough mate-

A Sample of What You Can Do
With This Outfit

‘ ey
T his lluostratioo, 4
made from an_sctual ‘ g:\\
Dgr;ozrnnh. dahowa

made with_the
Boy's Elsctric Toys:
Electri¢ Pendulum,
Electric Telegraph.
Current Genersior.
Eleoilrio

o
Spiral,
vapometer.
does =
not t

us to sl;nw m:l h\u:;
dreds of experimen .
:;(st can be performed with this wonderfuloutfit.

The *“Electro’’ Radiotone
164 FREQUENCY SILENT TEST
" FREQU S rrER

This Instrument gives a wonderful high
pitched MUSICAL NOTE in the tectlvera,
\mposeible to obtain with the ordinary
test buzrer. The RADIOTONEB is bullt
along eatlrely oew lines; it 1a NOT sn
ordlnary buzzer, reconstructed Ip wvome
manner. ¢ RADIOTONE bess a slagle
fine eteel reed vibrauing st 3 remarkshbly
high epead, adjusted to liz most efficlent
frequency at the factory. Hsrd sliver con-
tacls are used 1o maks the instrumeat last
practically farever.

Yes, the RADIOTONE fs SILENT. In fact, 1t i3 sa sllent that you mugst
place your ear on top of i1 to besr Its besutiful muslcal nats.

You will be astounded at the wonderfully clear 500 cycle nots, seunding
sharply in your recelsors. To learn the codes, thera ls absalutely nothing
1Ikg 1t. With the radiotone. s Xey and cae dry ¢ell and tadephone, &
fine learper'e set ia had. Two or more auch sets In serles wil afford no
end of pleasure for Imtercommunication work. Shipplng Welght | b
Radlotone 43 deacribed.. . ... .. o veveeeent8ch $ 90

IMMEDIATE SHIPMENTS »

The “Electra™ Telegraph

ie not & toy, hut 8 practicel,
bonestly built telegraph outfit,
which not only sounds but works
Ilke the blg commercial fnstru-
mentr By studying the code
tor O0 days Fom cau become &
Aret-olase telograph  Operator.
Such operstors are in biz de-
maod vow, Outflt conslats of
TWOQ complete telegraph Instru-
meats esch messuring 3% x 2%
x 2%, All meta] parts afe high-
ly nickel plated, including Ley
leser, Note bard rubber knob.
Telogréph Codo Chert, telegrsph
tlanks and connecting wire comes with eet, but no hatterles. Ontit works
on 2 rxy celle (one cell for each ioatrument), The “'Electro’” is the ONLY
Duuflt thay works both ways, each station can call; no ewilches, oo extiras.
Nothiog to get out of order. Guaranteed to pleAse you or money

back. Price Completo as Ifustrated (TWO INSTRUMENTS) ., $1 25

Shipplng Woelght, 2 ibs, U

IMMEDIATE SHIPMENTS

The '“Electro’ Codophone (Patents Pending)
e ke a» $1.50
Instrumant ls

snd daoos.
The *Heo-
tro’” Cado-

1) 3
celver. The 2

ioud-talking receivor equipped with a horn, talks so Joud that you ofn hear
the sounid sl aver the room, even If there 1§ a Jot of other polse.

THAT'S NOT ALL By lessening or tighteolng the recelver ceap, & toas
from the loweet, coftest quatity, up ta the loudest and highest scTeaming
sound can ha hed o s few seconds.

FOR INTERCOMMUNICATION, TUslog twa dry cells far each instra-
ment, two Codophones when connmected with goe Wire and return ground,
can be used for intercommunication bétween two hanses gae-bsd mile apart.

One outfit alone replaces the old-fashiooed lesrner’e telegraph eet, con-

elsting of key and eounder.

o o™ doph 1s s hand . well mede Instrument, feol
proof, sad bullt for herd work. Contacts are of hard stiver % inch in
diameter, that will outissi the inatrument.

There la alac & neat code chart and full direcllons enabling 8uy fntelli-
gent young man or girl 1o jearn the code: within 30 days, practising aoe-

hal? hour » day,
Shipping welght. l2 1bs. $1.50

-

Stzea: 6% X 3 x 2%".
The ‘‘Electro*’ Codophooe as described, complets.
“The Livest Catatog |w Amerloa'

Our blg, new electrical cyolopedia No. 18 1s walting for you. Positively
the most complete Wireless s0d electrical catalog In print today. 228 Blg
Pagea, 800 itustrations, 500 Instruments and apparatus, ete. Big **Trealise
?Pn.wirolu' Tulo\;ﬁlp‘hy." 20 II:II‘{}]:Z'E ccoxylctionudf'or %’ur lfg—mnn P'BHBTW%

Course eddon A, 5 °. easuree 7x5%".
Weirht % 1b. Boautiful atiff cavers - oo B

ELECTRO IMPORTING COMPANY
231 Fulten St, New York Clty

1 encloss herewith 6 cents in stamps or ooin for
which please eend me your latest Cyclopedis Cats-
log No. 19 as described.

ELECTRO IMPORTING CO., z fetten = - B

599
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You benefit by mentioning the *Electrical Experimenter’ when writing t2 advertisers.
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FIGHT or

Join the Industrial

ELECTRICAL EXPERIMENTER

Aircraft Service

OU may not be iree to get into the
actual fighting, but you can still
give valuable service to your coun-
try. Join the Industrial Aircraft Service
and you'll not only be servmg where
you're most needed but you’ll be laying
the foundation for your future success.

Here is both Duty and Opportunity.

Here is your chance to get into essen-
tial war work, serve your country and
make a good connection in the industry
that's fast becoming one of the foremost
in the world.

The Aircraft Industry is more than a
wartime emergency. The Aerial Mail
Service has established the definite com-
mercial value of the Aeroplane. After
the war there will be opportunities
aplenty for men who make good in the
Industrial Aircraft Service now.

An Opening for You in One of
America’s Foremost Aircraft Plants

At present our plants in New Bruns-
wick (N. J.) and Long Island City are
engaged solely in the manufacture of
Aeroplane Motors for the Government.
To meet our ever increasing schedule of
production we must have the man power

HISPANG-SUIZA
ENGINE

to operate the machines i our va-
rious departments,

We want your help. Ve want
skilled mechanics, machine opera-
tors, inspectors, draftsinen, cic.

e wnll pay good wages for the
rightt men.

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 In-
struction.

Not only will we give you, free
of charge, a full course of prac-
tical instruction under the super-
vision of competent instructors,
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 pre-
vailing in the factory.

Living Conditions Good

Living conditions m New Bruns-
wick and vicinity are being
Lettered every day. Every
Wright-Martin man will be
able to count on a comfortable
and congenial place to live.
Moreover, the Government is
now building 200 houses espe-
cially for war workers at

Wi bfr=

@nmr@@ @@rpca)r@im@n

New Brunswick, N. J., U. S. A.

December, 1918

Earn While You Learn

To men without any previous technical
lmtmng we give a thorough and inten-
sHve course in our School of Instruetion.
We pay you during your pertod of in-
struction a rate higher than that of
many actual shap rates until you are
Itu trained to hold down a regular
job at [ull [actory pay. Period of in-
Hruction lakes from Jour to ten days

Wright-Martin and other fac-

tories.

The company provides for so-
cial and recreational activities for
everyone. \Vith basebali, football
and track athletics, picnics, con-
certs and dances, there need be no
dull times {or you or your family
in New Brunswick.

One Hour from New York City

New Brunswick is just about
one hour out of New York on the
Pennsylvania. It is within short
commuting distance of Newark,
Elizabeth, Trenton and Phila-
delphia.

Your Duty Is Here

In fairness to yourself you can't
afford to pass up this opportunity
to advance yourself and serve your
country, too.

Werite, phone or apply in persen
to meloymem and Welfare De-
partment, Wright-Martin Aircraft
Corporation, New Brunswick,
N. J.. and Long Island City, Starr
and Borden Avenues.

\aifin

You benefit by mentioning the "Electrical Esperimenter’ when writing to advertisers.

wwWwW americanradiohistorvy com
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“The Bahy” ‘wmmeces Revolver

A HANDSOME AND MOST EFFECTIVE WEAPON

Molsures but
413 Inches long

Takes repular
.22 aalibre
cartridges
Tha oew ©aby Doubie Actlen Hmmatlosa Revolva® hd: been Dmdoeed to meet
ver d for that wonl mall eize gnd
|..hg woight With the essential fearures of Efiiclancy 8nd pu:m.h
smail in site, Yei i juntas effective and aerviceable as the most axpensive weapos
Every lady should have o revolver and ehould know bow to ues it,
w 0o asfer or better one mado than thie, A grest festurels ita aufﬂy
thet guards acainst sccidental diecharce. making it Quite nafs for Young
man and Indlu. Tha .hunu-utmn i ve--n den of fte appeeranes, Lut 1t muat bo
seen and uaed L The used ia the atapd.
ord . Zt-celibre ahort) rnrlrfara Dhml’\ﬂhlﬂ anywhete, or you may obtain the
cartnulges fram \Il (rnrh-ldau ean be shipped oniy by oxpreas). Tho revelver
fires dix ehota Io, s operation of the charging maehnmam 1a ox.
thsmal,rrl id cnd lb!o'luuly n-lhbla aix wellmmed ahots ean bo fred 1n as man
™ fs very well with finest nicke) vl-ted nu(ed
bunl of eylinder. and it weigha only 44 ounces. Th- Pelce of the Baby Aavalvar
Ja enlv $5.50, aant by mall postpald to an¥ eddress. JOHNSOMN SMITN & CO.

TheCCNJURER'S CASKET

Apparatus and Direcliens for a Number of Myslerious Tricks
Enough Par an Entite Evening’s Entertainment

ANYONE CAN DO THEM. PRICE SOc POSTPAID

Get this Conjurer*s Cabinet. [t contains the apparatus

of scven ﬁnt- raté tricks, inctuaing he Dissppearing

hen placed on |.h prl of ,cur can van.

|she9 !mm m bt n wiily Lho Magic Vaao and

en Ball i ) placed mslde and

upou r tocmz the lid has disappeared and
ks l'uun in someane elve's pocket); Tho

Mnuu: Nail with whieh you enn.pplrtﬂlN

yow' ﬂnz%halmoa! in two! & Won»

ick (8 card is pla:ed inan

ﬁnvelnnc. and when opened an enurely

hTerent curd llmnumr {3 found); Tho

in Box e coin in pll:ed

when

ty. 1t i3

#ction

mm of anathes denominations:
& Mnm:-nzed Penny uml. dnﬁ&: the lI f the bsnd, b
lol graviation {sospent e pulm of e band. nose, cheak, wa)
jete, ;' The Glara (.wbln anﬁ Vnnuh‘)’ns i dnmln“'
{ water, aad when the water s poured eut the coin hea vanished), ¥
n!trlu:hnnl for performing each trick. Bedides tha teieks contained
net, there aro twenty.hve other feata snd illusions fully ex pialned with full
printed instruetians, for which you can easily make or pracure lhe necessary sppa-
rm ® also send the secret of performing three wonderiul stage tz.cn._
OHMNSON SMITH & CO., Oept. E 4 W, Lake St., CHICAGO

ELECTRIC INSOLES Comfping,fs, e Fest

You will never suffer from Cold Feot while you wear these
Eleciric Jnsoles. Aoy size. Comforiahle even in o tight
dlice. Alternate plates of copmwr and Zinc generate a
mild and pleasant form of electric enerxy that promotes
the circulalion of the hlood and thus tones up Ulie eutire
aysiem. Positively Prevent Cramp. arert Nerve Troubles,
aave you fron Colds and Chills and dispel Rheumatle
Pains, Having obtajned a large stock we are nhlp 10
reduce the prica to 25¢ per palr or better guality, 500
postpaid.

JOHNSON, SMITH & CO., Depl. E, 54 W, Lake Street,

CHICAGO

INVISIBLE INK

The most confidental

ertmgcan be READ
ONLY IN A DARK
ROOM; writing shines

s fire. Quite invisible at
daytime, Very remarkable.
150 bottls; 3 for 400 pestpaid,
E, 54 W.Lake 51., CHICAGO

New

TARIOR Keep Sour poat-

als and other private mem-
orandums

eyes. Greet Jaring
prectics) )ohu. °A|1 ls: enm-

JOHKSON SMITH & CO.,,

| Vamping
PIANO
PLAYING card
MADE Mo Teachar Handed
EASY Surprislagly Simply Syelam
heving neglacted their Monlcal oeation aced not despair, for with the
ld our new V A!ﬂ NG CARD Ipl-cme the card upright over the p--no I:eya)

lao un ot ann lmp -wu te thousande of Son s, Balledn, Waltzen m‘,

to & Prof easions) Musician, No nowltdro of mualc »e revlud
Alur using v. n few times, you wlil beable te dispecss with the eid of the Vemp-
ng Card eotirely. Only 15 cts, p.pds JohngonSmiIh& Co,. Oegt.E.. S4W.Lake St, .Chicaty

erpent's Eggs Mystic Skeleton

ach box comtaing A jointed figure
12 em:n. wbhich are of a akeleton 14 in, 10c ¢:ppd.
o larger thao a |nhelght.wllldmnc. 54
scait O to musi and per-
ats e C
When menu(whll- the 3,
lit with operator may i
distance from
a match, however, eech one| fumeLisen foly / 1
b8 S Bt Eeremingly

wradually hatches :ltselt iato a

Soake severai {oet Jlong, Which | hecome cudowed w.chli[o ond bexin to

The Border Bandit Books

Thrilling Adventures and Daring Deeds of Notorious Outlaws

oV 25 ER28S OSemesort 19 °PoR® $4.00 75T

This scrles of hooks tonh|ns lhnlllnﬁ acconnts f |h9 adventures and daring
deeds of notarious outlaws. s foll Quun 1liystrations.

of theso book3 canirat b uzy!hlnl' lml benehcis) ‘bpon the chiracters of the mo
youthfu) readore. Thes do not Llorify the eenuuonu] txrlolu of &hlucs mquls
and deteerives: on the contrary. there |s an obvicns mo eve|
story that cannot fail :o havn & whalesome effect. Prlco of thaem baou In2S canta

POST

sech opy, by mall, r
g 1, :{_‘; 5 Ithul aw, la"n: of um R-ndm by Hnm ﬁswkn
o Dalto e Hm
RE Bumal 100, Dot the Ecmf-’l’t‘:y ..m’ﬁ‘..‘::im’. * Bamkess,
B4, . the Harry Howkeve
B 6. Jamca Brathers tLl'- nl t‘m ames Boysl, by J. W, Buel,
B 6. Ynjmccer’l!iotrq'sn n Rorder Qutlaws an Compnmonsef Frank and Jesse
amey), by J,
B 7, Gowbors of the Wild W jest, Life o0 the Texas Plal
B L Combore sl e I NESt: anifoon the Tovas Fisinn, by Harry Mawkeyo.
R, Jesse James (new) The Story of His Adventurea.
B10, James Sova and Theair Daring Deeds. James Edear.
B, Thc r\ﬂcn Oulh-g. Their, (‘nree.r 454 Crieno of the Bioo Bldge Mountains
ahin fﬂ, 4

B2, E‘h futo-Bangdits of PAria. Moat Awazing Troe Story of
113, Bodalo Pill ond His Thrilling Adventurcain tho Wild Yest Ey Nebraska Ned
Bid. Nmth el%rl'i:m & Robbecy, by Cole Younger and Couviet Life in Mibnesots
E; g. i!).;,rms thi The h;l_?on.r! Rondlts, b; li?ldxlé.-‘;dme;.

. g Exploita [+ Traln ank
B17, Frn i‘{ib.?"q' K Iérgﬁiﬁ;:':h hi‘m.!l’ B The I °If°'d"' -

5 Ames an. 3 Brother Jessa, ar
ms, A amidcr le!:n.d:uc by lmv}tn:ﬁ-eya : [:‘ o ':‘darsol the Fearnomo

N uts fiandits of Chicego — orrect Acconn

Work in the History of Chicayo Pocl»ee Fe‘:: I;’y B .,&E.'Z’m’.fug ‘E:::I((Ium

D9, The cim Begttte hurder Canes . A Tholllin $tors of & Moy lmbis Fit:

] Benlt o. Jr. The Bensan oal §
ﬂ;rn’\'as':’ i n3aLio tor¥ of Buslah Binford,

JOuuson SMITH & €0.. Dept. E;, 54 W.Lake Sk, CHICACO

5 WATCH GAMERA

/_ The most wonderiul and In-
(S oenlous Camera moade

It jehut littls larger than &

watch. which 1t closely re-

semhlvu Yon can carry
the Expo about in your
rockat and take plc-
urea withoat any coe
being the wiser.

One Cent a Picture

loads in daylight

ure Films, cost-

g 25¢c, thu- tho pieture tak-

1 ng wlor.wholedu n out-

ing may be had for the cominal

ne eent a pictore,

ure Films elsc obtains

implicity itaclf to op-

erete. plctures theough the

atem, whero the Raplid Fire Lena is

located, Tho photos 6/8 X 7/H) may
be enlarged to any aize.

QUICK AS A FLASH Tt Dt it st piated:

Endorsed b‘{ amatenrs and praofessionala the world ovar, 'I'hon ghly nctltn —
printing and developlng of flima just tho name an ordinary camersa—in daily ude by
the police. cewnpaper reporters, datectives, md the nanernl publle. Important

breta have hevn escured with the Wateb ora by enterpriming Teporte
Produces clear, sbarp nogwtives lndoon of outdoon equal Lo LOy ¢amora on the
market, slze or price notaltbatandin

Expo Watch Camars FILMS, 90 Exposures 15¢. 25 Exposures, 250
32 50 Loathar Pockal Carntn Case, 35€

Postage 10¢ Anywhere
JOHNSON SMITH & CO., Ospt-E., 54 W. Laka 5t., CHICAGO

THE FIGHTING DREADNAUGHT
Sensationally Realistiol Exact Model of Modern Wirship

The greatest toy sen-
eation of the day.
The Fighting Dread-
naught is an exact
model of UncleSam’s
latest fighting mon-
ater. It carries eight
big guns, each of
which flashes, at cor-
rect intervals, from 3

twelve to twenty times. Extra nmmumhon always o'otam-
able, Absol\uely harmjess. Can be operated indoocrs or out,
Now, bosr! Here's your chaace to seea attleship ia nctm and
the heat o( it is you can OW N the ahip and command the firiag
vougselft By having two or more Battleships, you can arrange
EXOITING NAVAL BATTLES in syour own bome. Price of
Warehip and Ammunition, 15¢, thres for 40¢, or a fivet of 12
ships tor $1.50 postpaid.- Extra Ammunition, S cents per pkg.

MUSICAL KAZOO|MAGIC FLUTE

With the Muslcal Kazoo Wunf]crru“y Sweel

you ean, without provia !
ous vroe\ieewbluaoe"r., Tnned and Mllsiﬁi
A marvelous muuial

SR

Trim Your Own Hair With the

Utility Safety Hair Cutier

Cuts the Hair Any Length,
Short or Long—Saves Its
Cost First Time Used.

Price Only 35¢ Postpd.

éu iau <sn COMR roor halr you ean
TRIM your own hair with this marvelous
The UTIiLY

TRIMMER -ull

fong,

sifin sne e (e 1 tho chilarea*s halr at Tome 10 @
o ladies can cul o eblldrea’s hair at Dome

llﬂv. ean bo nsed o3 en ordlnnry razor to shave the face or fniel

around the trmples and neck. Sharpencd like anyrazor; canbe care

red in the veet pocket ready for m:unt ure and wil Iutn I-!eume.

To uss It, atand in front of @ mirror, if noceasery. a
UTILITY TRIMMER like fou would o comb. Push it mmmh !ho
bafe, dnvnwnrd In the dircetion the hair Hes. but Maver Upwerd.

To eut lonﬁ t moisten the hair and comb it. !c it will lle
clase to.the head, then §1ort cultin® wien dewnward cote as hivh 1a
you deeire, svenly all around the head. ish around the neck 884
temples with # eguars cut, like a barber,

Jt 19 impogeibio to leave any ‘‘nicka®" or *'¢at ateps’* 10 ur balr
with g:: dev::.. as tho bandla guard guldes tha cutter blado evenly
over scalp.

To cut very sloss, posh the blade untll the cotting edgs 10 even
With the guard teeth.

nz':r by

To shava the face oF neek it can be nsed a8 an ordin
the biade in the holder, thl cuttiog «dze bel
a helder, oing the entire blude, exn-bt eueh l:orner.
lade In the holder, with the cuttin® sdgs Lo

2

' v shto iho
the Back, e A I R R O ch brack: of (oA
holder. Then hone In the uaual manhet: Gnisb 00 s atrob én With 6n ordinary razar,

reveriin
b :u:l( of

JOHHSON SMITH & €0., Oept. E.

7 -in-1 Gombmailon Bill Book

54 W. Lake 5t., CHICAGO
With Name Stamped In

500
23-Karat Gold Letters

Witha vlow or tﬁng our namo atill mors widelyw

k ©a ~cure nuv cu!lnmers. we

makethis RE: REMARKABLE OFFE andsamer

Leather Combiantion Bill a'ld ustratedy

with the ownes's hams atamped in £3 KavagQ

Gold LeHerlng, for (';N‘LY‘Meenlﬁ!. :;:p!ar:nd.
combinati

lero la on Al ceond B ISEVEN DISTINGY

There ll.(llo large Dotku for etor=
nother pocket for earda or ticketn,
r for ehecks, i) 8 fourth for mis=
cellaneons papera and mrmornndu.ml l.hero nc
15) a short renbrsp kat with chas dv
postage atampe, (61 ldﬂ 3 enhﬂcnhﬁgn CAr
oom far your or deac one’s phota
' rfmov'ahhs E“endar by montha. ?he de
g:anm Card and Calendec ere protect
hansnnrent cmenny :‘hﬁ‘-r;‘olg G
compsct apace ol chos.
GRICAGO AN it Bame i1 line (ndd ¥6e for each nddlhcm1
|lnel A!so obtaibahle b ver® superlor quality,

23 KARAT GOLD NAME mémsmmuu.. Dipl. & $4 . LakeSl., Chicage

sanvon ROPE SPLICING

USEFUL KNOTS, HITCHES, SPLICES, ETC.
How Dltfarent Knots Are Made end Whati
They A sad For. Knotsto Use end
Knote 1o Avold,
A moat prnctleul handbook giving com.
plete and eimple direction for making
all the most uasfu) koota hitebea, rig.,
glog, aplices, ate. Over 100 tlustras
ticns. Allahout wire
rop@ attachmenta,
lashiag, blocks,
taokles, ete, 37
Heraldio Eaoota fllua.
’ tratad. Of grest value
Z to mechanica, riggere,

v campers, boatmea. Price 20¢ o, pd. hi
7 Lohnson Smith & Co..Dept, €. &4 W.Loka 51.Chicagn &

THEMINSTREL SHOW o
(2 P2 e
A

' g
e
S
g

)L ER1E]

A.J.SMITH

ST
oy ke e

Only 100 Postpald ~ A
lneocbe-. . Intariodes and farces. ﬁaveri

J/"'“

r"‘

mn
ry ook

pages of wrat-cork comicalitiss that w:ll
bo bighly opwtcl-ud br all who 'nm: r znod Inugh. Pmch. luclncune nuloe ot

J;.l 1

meke

grens
JOHNSOK SWITH & £0.. Dvet, E.

Sneezmg Powder

all kinds wiys, mesks,
©ny 10 nnh pontpeld.

o pulnu sle,

Th l.m ., T eHicAs

carwill hegia
the reason|

te pneeze without know®in
ear their te

why. [tis moat amusitg to
marks, os they hever suspeet the real
source, but :hnnl thoy have canyht hone

With abmtb of thesa bille, It
(nr euh person of limited masnatoags

13 casy

church byma—in

musnc ean bo pleyed upan ths H

tol jout praeties, as it i almosat o
ue1! pleying instrument. When played
with » pisne nccomp ment, or eny
cTect Ia

!llnuiuhln%
bomo, of church entertainments,
dances, seronades, plenlcs, sutings, ex-
curslons._ Just the think for eharuses and
showe, bicycle eod marching clubs, ste,
Excollent for voul or instrumentsl ec-
r with or without

other musical Instrum the
ehnrmine . Nllbﬂn!zdm:u—nthon: for

mova. At will lis

curls aad t wiata about io o most
down, stand up, d.lnce. ete. J.5.4CO,

lifelike manoer, Per bax, 10c ppd.

e
othor mueical lostrumenta: Prics t5¢ p. pd.

playing sent wila csch lnstrument,

A Great Curiosity
Midget Illustrated Bible

The Smallest Blble in the World

The Midget Biblo 1a nerf-r! =em, snd e wcrk of
art. It is aboul the alze age atam
containd TWO HUNORED AN[T;-‘I FTY PAG q o{
STAME profusely fllusteated.
It Is sald to bring
ted.  Prics. only (2 conts,
for $1.00 or 106 far $8.00. Cood
fmoney ean be made selling mcu Midget Hibles omongst lr(ends chun:h pequalut-
jsnres, Sunday achools, bpranry, ete, Send for # few and tr

QDHNSDN SMITH & CD.. Oept, Ey SAW, Lallo S!., CHICAGO

Thumb Brander | INKLESS PEN
R "

wodl 1ok to the owner.
iras @ibiae tor 30 cante: One donen Hibien

EW & HOVEL JOKE
:n Dlsy or'x_ yaur 00 d
reads, ita on 1 worde
younhnmh and WRITES with WA'ER evorytimo
ands'® yeur ¥o dip. Makes Ita own ink, rites
vlthm- as yco| fashignable vlult! color, &:ur ond
hakebands, Grestfus. Won't wash off | cheaper than ntsin ritep o
BrY ¢asily, sither. Any of theae ehoicof lang letter wlth one dip in p\mn water.
FDithota: Owl, tool, No tronble=po bother = no muss. A
A hot air, hult. plesaure toure. With Nn-kel Plated Re-

versible Holdur 10 CEN S for 2

tehen,
o) :u with pad ano iok, 1 go-(
¢)- Any other brand mdn to order 25¢. | pastpaid. Exwa Poiats 6<. 6 fur 25¢,

CIGARETTE ROLLER

Very neat and handy. Weighs less
than a quarter of an ounge. 1t makes
hutter cigareites than yen can buy and
makes them easlly and quickly.
ean use just the tobaceo you nrefer aml
thus hase nicer *"smokes’” than ready-
tmade, and more.of them, besides saving
afwut half of your money, Just try one

r and mako your ciparettes just té your
uwn llklng. Prlco only 10¢ or 3 tor 25¢ posipaid. with full Lnstru(.-
tions ?

OHNSON SMITH & CO., Dept. E, 54 W. Lake S1.. CHICAGOD

Latest Novelty: Aerial Balloon

/_D i VLRY‘ gracef ih_or outdoors.
72

o VERVIATEST Sedarton N Bl
i‘: I!H”H ~,.ﬁw;bum measures sixteen inches lon;

A hrightly eoclored hnllwn
blown u m the vaual way, end, & )en
tho ;-r resaurs sends the
Inch L SPINMNG ARQUND AT LIVLI??AI“ TE.
ch propeller g A -
l:‘ng ‘I!. p # a graceful bier that makes the youngaters WILD WITH JO
An immensely 1ptepesting toy. Prics 100

h

g

used r:ne:at---lly indoors or outdeals, SOW. Laxs st Clieags

asch, Jlor 23cppd.  Johnsan Smith & Co,, 0t L,

ol 4 [patrument, N" othe the laughi prospesaus, By (lashing a reliof
DT frn Ut {orakibaor P eI wit) be beving | o !h-unbills st the' proper time end pecl

a )- jing off & genalne bl rom the

bagpips, -nuro ;grx?n “rl’nrﬁhl:.nld\?u g:'. 'P’“I; mfj:bwhounr g'.‘i ;”_‘:f,’:"."_“i_‘,‘:m_';‘:::.‘:::;:lr onhnlgnfo’ t';:urnll "heﬂ:et crested
1taelf, Producot excehont muslc., Youdo |’ " o otea o all whera a & gothering of S will be faun tbat con be de-

1t 6 tho gremtest lons oul, Prica ¥ e o idz 15 ©llis 10¢,

pbie= ,"'5‘3.‘i‘n"a“f.,‘,‘.i‘.'u;‘.',"“‘u‘;&"&?{ {he o7 the sol- | B 1eTbo Gramtent Lo o B e Go | 0 Biis 2. 125 fo She, or $3.50 thousand

resulu t ooc oty meetings,

Make Your Watches, Clocks, Etc.,
VISIble by nght ery lotest dis't‘over) 1o tha

lcinnuﬁc world. therto, prae=

t st xorbitent prics, wo heve st isnt

Seended 1o liully unnbhlnlblc except [ onl - Il’d’“ e 'hie}:. 'rbﬂlﬂfbr'
An rn Io_ ite raye of -hu.l . rendering It perfactly vialbla

H:%;:E‘a.rele THE ;RN‘KCER;;‘E :MGN'I', THE MO ILLIANT 1T SHINES. Quito

A Ittlo » plicd to the dlal of your
time by nlght. You ¢an ¢ost the push
nuhu‘ mnu:h' baxed, snd ionumareble

aimplo to use, Anyeno—you ean do it
watch or clock will enahble you (o tell the
butions or awiteh platss of Your electrie
other articles ; make your own saries, ete,
Bottla contuining euflicient to comt severa| amall ariicies, Price A8q. rger
sixep 50z and $1 postoald, Johnsan Smith & Co., OeptE  54W.Laka §t.Chicago

All the I.alesi Surprusmg and Joke Novelties

Pharc's Sei box b Mrsmerired Penny (defieathe law
Mimaturs Wur 'nq

Cleopatra‘s Snoke (very lifeiike)
Faina Mustache (f o) your fricads)

Ford Puzzle (Latest) . 1
Mynterions Goost, shines at nlxhi
Hubber Razor {verg formidable) ,
Rubber Dagger {ecndationall . . 2
Window Smanshers (avent joke) . 26¢

of gravitation)

o
Mutunnu; Tumbler sgd Vanlsh-
n Triek « o . 2

Mnrlr I\"rror (tuke 008 peep)

Lookbackro: qmpollerhehmd(_ou) 16c

Grest Mind Reading Mnmz e, INc
}hun nsMnlenounTne Cde, :gc tat)

ichting Rocatem, p e ek Rt 10e
Cover Lhospol'l'ﬂcl uscien cov. 10¢ e e nnd
X Ray Novelty . . . . . - . 10¢ A“,,m.,,,,, _c"’ i" ’ 19e
Trlek Penell & o« . l!lc Glasa W 5. 26e
Ruhber Tecks {8 good joke) oitoiine Bitierd Balt Trttk

JONMSON SMITH & €O, Depl. E S4W.Lake St., CHICAGO

wwWwW americanradiohistorvy com



www.americanradiohistory.com

A Grand, New Opportunity for

Young Men in America

Thousands of Wireless Operators
Wanted—at Big Salaries

\ few short vears ago wireless telegraphy was only
the dream of dreamers. Today it is ane of the mast
important of modern industries. Its usages are widen-
ing with terrific rapidity, until it is now considered an
essential 10 the progress of man. So great has been
the growth of wireless that there are now over 30,000

uhlled openings for Radio Operators.
NLHCHANT MARINE] - CAVIATTION ]

Master Wireless in Ten Weeks

The National Radio Tnstitute. headed Ly authorities who are now closely allied with governmental training
of students, has periected an easily mastered course in wireless telegraphy iwhereby students are taught
completely in ten weeks. Many of our stiklents are ready to take up actual wireless work in much less time.
The course is founded on actual practice, hence the rapidity of the progress of the student.

THE PRICE IS REASONABLE
Our unnsual facilities enable ns 10 teach thousands of students by mail, affording them the same cfficicnt service as if they
attended our ]nz school here in Washington,  Ilerein lies our ability to offer this course al a figure which everyone can -
atford.  To thuse nnable to pay the full amount on entering, we offer casy terms of payment,

America Takes Her Place on the Seas

Amcrica is spending billions of dollars on the mightiest navy
and merchant marie tn the world. Practically all vessels
are being equipped with wireless apparatus of the most up
to date type. Thonsands of operators are needed now.
Salaries are high, and coustantly rising. The held affords a
wonderful opportunity for the man who starts now to master
wireless. He can enter the mavy, the army, the aviation held,
the merchant marine, or a land station, perators are needed
badly in all of these branches of governmental and private
industries.

7 v umw///,;y iy

i =
= e

e Be a Trained Man in 10 Weeks

In the short period of ten weeks we ean make of you a wircless operator. a man with a profession, independent, and not sub-
jeet to the rise and fall of wages in the labor niarket. Sakiries are as high as $150 per month and expenses. The man who
acts now is the lucky one. Such glowing opportunities do nst present themsclves often in a life time.

Stop lever

Get lhxs cau-
pPon in the
mails today.
It is a step
you will never
regret. This

These are
the instru-
ments you

work Wlth coupen brings
te you full
—they are particulars as
o to the unusual
g1 vVv.en pus;‘sibili!ie:.
in the wireless
F REE field, the high
. salaries paid,
with your and other in.
teresting

course. facts.

-------- “FREE COUPON - ---=--- --=cmnccoan

ATION L RADIG INSTITUTE YOU ARE NEEDED NOW—GET YOUR

INSTRUCTION FROM THE NATION’S CAPITAL

National Radio Institute

Dept. 65

14th and U Streets, N. W., Washington, D. C.

« of ¢t " let e

THe CAREY PRINTING CO. InC.
NEW YORR
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