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When There’s Trouble Getting In Tune—

with a sender—(you sometimes have it with even the most complete outfit)—you
get into a certain habit—if your receivers are Brandes. It’s the habit of looking
elsewhere for the cause of the trouble.

BRANDES WIRELESS RECEIVERS

get you into the habit of always expecting the highest efficiency—and getting
1t,—getting increased range, clearer signals, strengthening of weak, long-distance
signals without over-emphasis of nearby ones. One

great secret of this Brandes efficiency is perfectly
matched tone—both receivers toned exactly alike.

But there are other secrets too. Send 4 cents for
Catalogue E which explains matched tone and all the
other points of Brandes superiority. Every operator—
professional or amateur—needs this book. Send today.

C. BRANDES, Inc.

Wireless Receiver Specialists
Room 814, 32 Union Square, New York, N. Y.

N. B. We cannot sacrifice Brandes quality—hence the slight advance
“Superior”” Model Brandes Head Set, in prices on all Brandes Receivers, necessitated by the present high cost
Price Complete, $5.50. Ty it. of all raw materials.

Y -
Jel-ARadion
P . No lost messages

Permanent, instantaneous,

constant No static interference

No batteries needed No delays or interruptions

No operating expense Always reliable and

No set screws or fine ad- efficient

justments

It never fails you

severest tests found to be the only permanent wireless detector that upheld its advertiser’s claims.. You can jar and kick
the Tel-Radion, but you cannot knock it out of adjustment nor destroy its sensitiveness.

Don’t be misled into buying a so-called “permanent” detector whose only attraction is its low price. For a few
pennies you can construct the same type yourself. Secal up a piece of crystal after locating a sensitive spot on its surface. He
is a novice who doesn’t know the secret. Every opzrator knows how unsatisfactory it is in operation.

We will welcome a comparative test with any detector on the market by an expert, and we challenge anyone to disprove
any of our claims. The Tel-Radion has been tested and approved by the experts of some of the largest commercial wireless
stations in America. Especially recommended for skipboard and field work or any location subject to jars and vibrations.

Don't throw your money away on toys. Convince yourself at our expense. We pledge ourselves to refund the purchase
price of the Tel-Radion if not satisfactory.

The Tel-Radion is the best permanent detector on the market. The Tel-Radion permanent wireless de- $5 OO
°

THE only wireless detector that has been founé to be absolutely permanent and needing no adjustment at any time. After

tector is enclosed in a highly polished mahogany cabinet. Size 414x4135x 3 inches, equipped with a duplex
rotary switch, all metal parts silver plated. Prepaid to any part of the United States. Price

NOTE OUR GUARANTEE

We guarantee the Tel-Radion to be superior tc any other detector advertised as “permanent” or will refund your money.
Equip your station with a Tel-Radion and lift it out of the amateur class. Send for descriptive litrature.

TEL-RADION CO. 32 Union Sq., New York City
You benefit by mentwmng 1 he [lectrical Experimenter”’ when writing to adun_ti:rn. :
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N 300-PAGE ELECTRICAL

DUCK,S No.io and WIRELESS CATALOG

MORE THAN EVER JUSTIFIES YOUR VERDICT
THAT IT IS THE. ONE CATALOG WORTH WHILE

cararoa wo 10

The Wilkam B. Durk (o

ANYTIING
rpCTRICAL

150 pp. Wireless In-
struments.

150 pp. Electrical Sup-
plies.

Over 40 pp. of Wireless
Instruments.

15,000 of our catalogs
ready for delivery to
eager electrical and
wireless enthusiasts
in all parts of the
world. One of ten
consecutive ship-
ments of catalogs to
our patrons during
last November.

Only 8c. in stamps
will bring this unri-
valled catalog to your
home. The great cost
of catalog and the ex-
ceptionally low prices
(oftentimes fully 259,
below usual retail price)
prohibits its distribu-
tion otherwise. You
may deduct the 8c. on
first $1.00 purchase.

WHAT OUR BIG CATALOG CONTAINS

150 pp. Wireless Instruments, magnet wire of all kinds, raw material, storage batteries, telegraph instruments, battery motors, commercial motors and gen-
erators, sewing machine motors, telephones, step-down transformers. massage vibrators, bells, push buttons, auto accessories, flash lights, hand lanterns, auto
and miniature lamps, Xmas tree outfits, voltmeters, ammeters, lighting plants, Victrolas, air rifles, electric aeroplanes, model builders, electric railways, elec-
trical and mechanical books and general electrical supplies.

The William B. Duck Co.,

230-232 SUPERIOR ST,
TOLEDO, OHIO

New 1916 Edition Wireless Manual A9

READY MAY 1st, Send 10c. for It

YOU WILL GET YOUR 10 CENTS BACK ON AN ORDER FOR $1.00

New matter. Everything brought up-to-the-minute. Most complete Manual as well as list of up-to-
date, reliable wireless goods. We manufacture a lot ourselves and handle the very best that others make.

Our Pocket Electrical Catalogue W28, 248 pages, mailed on request. This catalogue contains practically everything in
general use in the electrical line and is in fact a small pocket encyclopedia of electrical goods information.
EVERY ONE SHOULD HAVE A COPY OF BOTH

New diagrams.

Mesco Wireless Practice Set

Comprises a regular telegraph key, without circuit
breaker, a special high piteh buzzer, one cell Red Seal
dry battery, and four fect of green silk-covered flexible
cord. The main object of the set 18 to enable the beginner
to master the wireless code, and
the sound of the signals of the
statlor_xs perfectly.

List No. Price.
342 Wireless Practice Set, with battery and cord.$1.88

the buzzer reproduces
most modern wireless

Msco Rotary Spark Gap

Emits a high muslcal note. Can be heard at greater distances
than the note from the stationary type. Cannot be mistaken
for statlc or other atmospheric disturbances. Produces pure
wave of low damping decrement. Increases transmitting effi-
elency 20 to 30 per cent,

‘The rotating member has twelve sparking points mounted on
a hard rubber disk and I8 carrled on the motor shaft, (‘an be
used on our spark colis or transformers u{) tol K. W. Hastwo
stationary eclectrodes with speclal adjusting devices.

Our Globe Motor 18 used. Wil operate on 110 A. C.or D. C.
circuits; speed of 4,500 R.P.M. Also made with our Globe
Battery Motor, which ean be operated on a six-volt cireuit
List No. Price
222 Mesco Rotary Spark Gap, 6 volt, . 12.00
223 Mesco Rotary Spark Gap, tHIOv, A . C.or D O 13.00
216 Rotary Unit Only, with two Stationary Electrodes

for 3/16 inch shaft a's 5.00

Have low current consumption. Best to operate
on dry batteries. Contact points of heavy platl-
num iridium, 1ias primary condenser In case
Made for wireless work. Permits of close tuning.
Spark at Interrupter reduced to a minimum; spark
18 heavy; made In ¥-inch to 4-Inch sizes. Our
Manual gives all the technical points.

List No
462 Spark Coll, 1 Inch; can be operated on

6 Red Seal dry batteries. ......... $5.40
No advance In price of coills yet, although price
of material Is higher.

Price

ark Place - - - New York
S, 5th Avenue - - Chicago

MANHATTAN ELECTRICAL SUPPLY

You benefit by mentioning “The Electrical Experimenter” when writing to advertiscrs.

11086 Pine Street - - St. Louis
604 Mission St.,, San Francisco

co.
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New De Forest Radio
Telephone Transmitter

For years inventors have tried in vain to produce a reliable, commercial wireless
telephone.  The direct current arc was unstable and noisy. The speech was indistinct. An

expert was needed to operate the arc.

It is entirely fitting that Dr. De Forest should have developed his
famous AUDION into a generator of high frequency currents of
absolute constancy and thorough reliability.

The arc is completely eliminated. The oscillion or audion generator
replaces it, providing a practical, commercial radio telephone of low
cost, low operating expense and simplicity. The speech is at least
as clear as a wire telephone, if not more so. The set remains in
adjustment indefinitely.

We offer radio telephone sets to cover from one to 150 miles, either
transmitting sets alone or complete stations.

APPLICATIONS

For yachts, house-boats, commercial ships, barges, tugs and lighters; for private and
amateur use; for intercommunication between islands; for power transmission companies;
for railroads; and a thousand other uses.

Low Initial Cost Low Operating Cost Thorough Reliability
Clear, Distinct Speech No Special Operator Required

Enclose stamp for new bulletin F16 on Oscillion Type Radio Telephones

THE DE FOREST AUDION

THE GENUINE DE FOREST
TUBULAR AUDION

Is sold separately to any ama-
teur who prefers to build his

own Audion .
Detector Pl'lce $5- 50
Adapter 40 cents extra.
Getthe Bulletin ( X16)

““There is only one Audion—the De Forest”’

MOST SENSITIVE

The Bulletin of the U. S. Bureau of Stand-
ards states that the De Forest Audion is
fully 50 per cent. more sensitive than any
other known form of detector (Vol. 6, No.
4, page 540).

MOST RELIABLE

It is not affected by mechanical vibration
nor burned out by static or the transmitting THE TYPE R59 DE FOREST AUDION

spark. It never failsat the critical moment. DETECTOR
. .. Incorporates the Audion Bulb and the genuine De
The detector is the heart of the receiving Forest patented circuits with the most approved
v . . accessories needed to form a complete detector.
set. Why waste valuable time on an in- The most popular Audion >
sensitive, unreliable detector? Detector ever ofiered.  Price $14.00
The genuine De Forest Audion is now with- Get the Bulletin (M16)

in the means of every operator.

SEND FOR BULLETINS X16 AND M16 DESCRIBING AUDION
Detectors, Audion Amplifiers and Audion Receiving Cabinets

DE FOREST RADIO TELEPHONE & TELEGRAPH CO.

101 PARK AVENUE
Makers of the Highest Grade Receiving Equipment in the World

NEW YORK, N. Y.

You benefit by mentioning “The Electrical Experimenter” when writing to advertisers.
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ANNOUNCEMENT

S will be noted the price of The Electrical Ex-
perimenter has been increased from ten to fif-
teen cents per copy beginning with this issue.

\We have hesitated for months to take this im-
portant step, but circumstances over which we
have no control finally forced us to increase the
price, if we were to continue publishing your magazine.

The custs of producing magazines have gone up from 80%
to 120%, due to the extraordinary conditions with which the
publisher has to contend today. We will only enumerate a
few here:

Our printing costs us 24% more this year than last year,
due to higher labor costs as well as to the prodigious in-
crease in price of all inks.

On account of the enormous demand for all print papers,
there has been a constant shortage of supplies for several
months. The same paper which cost us 3.05 cents a pound
last year now costs 4.90 cents a pound—an increase of over
35%! The same paper in the OPEN  ges pr pot tn « compioos plae.

Most publishers at the present time are cutting down
the volume of their publication, to meet the staggering in-
creases and they cannot be blamed for it.

We, on the other hand, will steadily increase the volume,
though we probably will not make any profits whatsoever
for a year or more to come. This issue already has been
enlarged eight pages; further issues will be enlarged still
more. We will not permit ourselves to lower the present
high standard of your magazine. On the contrary, each
number will show improvements over the preceding ones.

We are now preparing a series of new supplements the
first to appear in the early fall. The large photogravure of
Mr. Marconi in the August, 1915, issue has brought forth so
many requests for more such pictures, suitable for framing,
that we decided to add the following to the list: Edison,
Tesla, Fessenden, Delorest, Hertz—all famous electrical
men—to adorn your den, your laboratory, your wireless sta-
tion, or your workshop. These pictures, printed on expens-

ive art paper by the rotogravure

market now brings 9 cents a process, cannot be told apart
pound, an increase of 123% over DR M o from an art photograph. Pho-
last year! togravures such as these are

Nor is this all. On April 3rd

sold at 25 cents apiece at art

T

all the photo-engravers, practical-
ly throughout the country went
into a combine, raising their prices
in a truly astonishing manner.
Line-cut engravings which cost
us 40 cents previous to April
3rd now cost us $1.00 apiece, a
little matter of 125% increase.
Half-tone engravings  (photo-
graphic reproductions) costing us
$1.00 each before, now stand us
$2.00 apiece—increase 100%. And
these are only the prices for the
smallest possible engravings. On
the larger ones our cost is of
course much higher. As an illus-
tration take the large half-tone
engraving on page 153. The usual
price heretofore was $3.15. It
costs us $5.25 now! The reader
may compute to his own satis-
faction just how much such an
increase amounts to on the two
hundred odd engravings appear-
ing in this issue.

Summing up, there is scarcely
an item connected with this publi-
cation that does not cost us any-
where from 55% to 200% more
this year than last. At this mo-
ment, copy for copy, The Elec-

SHORTAGE OF PAPER MATERIAL

Save Your Waste Paper and Rags

The atténtion of the Department of Commerce is called, by the
president of a large paper manufacturing company, to the fact that
there is. a serious shortage of raw material for the manufacture
of paper, including rags and old papers. - He urges that the
Departmest should make it known that the collecting and saving
of rags and old papers would greatly better existing conditions for
American manufacturers. .

Something like 15,000 tons of different kinds of paper and
paper board are manufactured evesy day in the United States and
a large proportion of this, after it has served its purpose, coald be
used over again in some class of paper. A large part of it, bow-
ever, is cither burned or etherwise wasted. This, of course, has
to be replaced by uew materials. In the early history of the paper
industry publicity was given to the importance of saving rags. It
is of scarcely less importance now. The Department of Com-
merce is glad to briug this matter to the atteution of the public in
the hope that practical results may flow from it. A little attention
to the saving of rags and old papers will mean genuine relief to
our paper industry and a diminishing drain upon our sources of
supply for new wmaterials.

A list of dealers in paper stocks can be obtained from the local
Chamber of Commerce or Board of Trade.

— WILLIAM C. REDFIELD, Secretary.
m;e:;ers can do much towards helping to reduce present

abnormal high paper costs by heeding the urgent call of our
Government.

stores. They will be given free
with forthcoming issues of The
Electrical Expertmenter. As the
demand for your magazine is
bound to be heavy, we suggest
placing your order with your
newsdealer at an early date.

For a short time the subscrip-
tion price of The Electrical Ex-
perimenter will remain $1.00 a
year ($1.50 Canada and Foreign)
in order to enable readers to take
advantage at the old rate. No
subscription can be accepted for
more than five vears at this rate.

The new rate will be $1.50 a
vear ($2.00 for Canada and For-
eign). .

We wish to take this occasion
to thank our readers for their
splendid support in the past and
we earnestly pray that they will
stand by us during a trying period,
which is as extraordinary as it was
unforeseen.

In return, we pledge our word
to spare no expense or effort to
make The Electrical Expcriment-
er the one magazine that you will
welcome month after month like
an old and staunch friend, the

A S

trical Experimenter costs us 82% more to produce than a
year ago. Nor is there a favorable outlook that prices will
soon recede. Quite the contrary, all materials as well as
labor are steadily increasing and it will probably be years
before the markets will have readjusted themselves.

Were it not for our advertisers, the increase of 5 cents
per copy would not come anywhere near reimbursing us
for our higher costs. As matters stand at this moment,
we are really worse off now, in point of revenue, at 15 cents
a copy than at 10 cents a copy last year.

T

m

i

i

one magazine that has the latest and most exclusive news,
months ahead of any other publication, and the one maga-
zine serving its readers first, last and all the time in the
pursuit of true light and knowledge, not being the servant
of any special interests, nor building a large circulation at
the expense of the present editorial policy.

In turn may we ask you to speak a good word for your
magazine once in a while?

THE PUBLISHERS.
i

WAL L

il

THE ELECTRICAL EXPERIMENTER is published on the 15th of each

month at 233 Fulton Street, New York. There are 12 numbers per year.

Sub-

scription price is $1.00 a year in U. 8. and possessions. Canada and foreign countries,

$1.50 a year. :
Single copies, 15 cents each. A sample copy will

U. S. coin as well as U. S. stamps accepted (no foreign coins or stamps).
sent gratis on request. Checks

and money orders should be drawn to order of THE EXPERIMENTER PUB-

LISHING CO., INC., Yy
that copics are not miscarried or lost.

If you change your address notify us promptly, in order
A green wrapper indicates expiration.

No oorles sent after expiration.
All i

communications and contributions to_this journal should be addressed

to: Editor, THE ELECTRICAL EXPERIMENTER, 233 Fulton Street, New
York. Unpaccepted contributions cannot be returned unless full return postage

|

class matter at the New York

Title registered U. S. Patent Office. Copyright, 1916, by E. P.

has been included. ALL accepted contributions are paid for on publication.

! 1 A
special rate is paid for novel experiments; good photographs accompanying them
are highly desirable.

THE ELECTRICAL EXPERIMENTER.

Monthly. Entered as second-
Post Office, under Act of Congress of élarclh 3, 1879,
0., Inc.,

New

York. The contents of this magazine are copyrighted and must not be

reproduced without giving full credit to the publication.

THE ELECTRICAL EXPERIMENTER is for sale at all news stands in the

United States and Canada; also at Brentano's, 37 Avenue de I'Opera, Paris.
ern Advertising Office, 58 E. Washington St., Chicago, Il
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Semi-Quenched Cambridge Rot.

Discharger

‘The Cambridge Semi-Quenched rotating spark
discharger is completely enclosed, has gﬂ?ﬁs-
covered inspection opening, variable specd
motor_of the highest quality and operates on
any wireless transformer.

Price $32.50

Charge Storage Batteries

from alternating current at_honie, garage, or
workshop with our Electrolytic Rectifiers. Safe,

clean, economical.
Price $7.50 and up

JUST BECAUSE

We build high grade apparatus
and avoid making things so
cheap they can’t be good

DON’T THINK

your small orders aren’t wel-
come. Your order for a bind-
ing post or nut will receive the
same attention as a larger one,
the best service we can give.
Our two catalogs, aggregating
160 pages, contain not only a
complete list of Radio and Elec-
trical apparatus but also many
small parts and raw materials
often difficult to obtain.

Both books sent for 6¢ postage

CLAPP-EASTHAM CO.

141 Main Street, Cambridge, Mass.

July, 1916
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Graphite Potentiometer

Graphite Potentiometer res'stance 1000 ohms
carbon eontact point.
Price $2.25

The Boston Key

for breaking heavy currents is unequalled.
Silver points, nickel-plated brass metal parts,

If you want satisfaction refuse

Price $6.50 and up

marble base.
imitations.
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After securing the money send us t

The individual send.

receipt of money.

and foreien countries—must be remitted.

2nd Prize.
3d “

s cash or Money
test.”” You will be credited with every subscription you send in.
two points, and so on. You may subscribe for three or five years yourself by sending in three or five dollars.
with three or five suhscrif)tions as the casemay be.

ng in the largest number of stlbscrlPtions between now and closing date will be entitled to the free excursion to New
York as described above, or one of the other prizes we ment

2nd. The full subscription price—$1.00 in United States, 21.50 in Canada

Free Excursion to New York

A REMARKABLE OFFER
WHETHER you live in Portland, Maine, or in Portland, Oregon, you now have the finest chance of a lifetime to come to
the famous Metropolis for your summer’s vacation, without cost to you.

The Publishers of the ELEcTricaL ExrErIMENTER will pay your railroad fare to New York and back to your home. Hotel
accommodation will be provided at a well-known New York Broadway hotel for two weeks.
July 1st and September 30th. Just think what a chancel You always wanted to come to New York, the city of wonders, the
largest and most marvelous city in the world. Will you come?

READ OUR OFFER

All we ask is that you visit your friends and acquaintances and obtain their subscriptions at $1.00 a year. Almost everybody you can
think of wants to read such a bright up-to-date publication as the EvecTtrican ExreriMENTER. Nearly everyone has money to spare and, witha
little urging, your friends and even strangers may be persuaded to subseribe. Once you get the knack you can take from eight to fifteen subscrip-
tions a day. (Uponfrequest, we will furnish you free with a short treatise on how to get subscri
during your spare time, you will surprise ?-oursclf how many geople you will be able to convince tg

he

on below.

RULES

1st. All subseriptions must be sent to us within twenty-four hours after 5th. Contest closes at 12 o'clock noon, June 30th, 1918, at which time the
last subsecription must be in our hands. The winner will be notified

at once.

6th. Winners will be announced in our August issue.

3rd. The condition previously published is omitted. Prize will be given to 7th. Subscription agencies are not eligible to compete.
winner regardless of how many subscriptions are sent in,

4th. Anyone, either sex, if over 12 ycars old, may participate in the contest.

ADDITIONAL PRIZES
A $50.00 Wireless Outfit (Sending and Receiving).
A $20.00 twenty-year guarantee, 17-jewel gold watch.

tied for.

4th Prize.
Sﬂ‘ “*

tions.) By soliciting from one to two bours a day.
at they should read the ELECTRICAL KXPERIMENTER,
rder and be sure that the envelope and letter are plainly marked *Subscription Con-
A one year’s subscription counts for one point, a two years' subscription for

8th. I two or more persons are tied for any prize each will receive the prize

A $12.00 “Ingento” 214 x 314 folding camera. |
A $10.00 ten-year guarantee, 7-jewel, gold-filled watch.

’

You may come any time between

In that case you will be credited

PACSEN SN SN SEN SRS 5

re than § subscriptions will be paid a commission of 20

A — . —
IMPORTANT ! (O, e b rition he sends in. " Co

will be paid at the close of the contest.

a worthy magazine,

eSSl STk STk STk STk ST ST s s slesle

Experimenter Publishing Co.

Someone is going to win each of the prizes. Will it be you? If you believe in yourself and in the ELECTRI€AL EXPERIMENTER,
you will succeed. Better start right now and convince yourself how easy it is in these prosperous times to get subscriptions for
Address all letters

“SUBSCRIPTION CONTEST”’

233 Fulton Street, New York City
TR THE TRE TS RS TR TR TS TR TR TR TS TR TR TR SRS SRS TR TR TS TS
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You benefii by mentioning “The Electrical Experimenter” when writing to advertisers.
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A— —Long-Dist—ance _Electr

OW that the cost of gasoline has so
much increased many are wondering
what will become of the auto if the
fuel cost continues to rise. It is said that
electric automobiles are too expensive, the
storage system too inconvenient and bulky,
and altogether unsuited for cross country
tours. It is the purpose of this article to
advance a plan whereby the electric auto
may be made, not only more convenient and
reliable, but also more inexpensive than any
otaer vehicle.
According to this plan several of the
most prominent and best suited highways,

EXPERIMENTER

"JULY, 1916

By Hubert A. Mcllvaine

to prevent ali accidents. Step down trans-
formers should be placed at convenient in-
tervals, along the high voltage feed wires,
and these should supply a voltage of from
80 to 110 (as is found best) to the trolley
wires.

The automobile should be equipped with
a storage battery large enough to run the
car for a few miles, in order to get to
the trolley.

The power plants could be owned by the
state or nation, and kept up in the same
manner as the highways are kept. Then
each car could be equipped with a watt-

o-Mobile

H. GERNSBRCK EebiTOR

‘H.W. SECDR A550CIRTE EDITOR

Number ‘3;

of the— F 1—iture

Sedan and start. He would then run on
his small direct current motor and stor-
age system, with which he could probably
make 20 miles per hour, until he struck the
electrified highway. He would then pass
under the right hand set of trolley wires
and let his flexible jointed poles contact
against the wires.

1f necessary he could then use his large
alternating current motor for charging his
storage battery with a small direct current
generator while traveling. Electric heaters
to maintain a comfortable temperature
within the car would be installed as a

A Long-Distance Electro-Mobile Which Takes Its Power Thru Two Specially Flexible Trolley Poles.
1s Being Driven to the Neares

running east and west across the continent,
and a like number running north and south,
or roads betwecen important commercial
centers, should bhe selected, and great power
plants should be erected along these. ligh
tension “feed” wires should connect these
power plants and run along the whole length
of the highways. There should be two sets
of trolley wires, one on each side of the road.
I: will of course be necessary to use two
trolley wires, as there are no rails for a
return circuit. The voltage of the trolley
wires must, necessarily, be low, in order

meter, which should be sealed, and it should
be an unlawful act to break the seals. Then,
at different set times, the cars should be
run into an office, in the county seat, per-
haps, and the watt-meters read, set back,
and new seals affixed. The current used
could thus be paid for in much the same
manner as taxes are paid.

1f, for instance, a man living in Pennsyl-
vania wished to go to St. Louis some cold
winter day all he would have to do would
be to go out to his garage, and after getting
his provisions ready, get into his electric

A Small Storage Battery Runs the Motor While the Car
t Electrified Highway. A Watt Hour Meter Measures the Energy Consumed.

matter of course. At meal time he could
pull out on one of the side roads con-
structed beforehand for the purpose, and
cook his meals on electric heaters. Electric
interior and exterior lights could, of course.
be used on the car. A small wircless tele-
phone might even be used to keep in touch
with home or office.

With a little experimenting this system
could be made a very reliable, cheap and
convenient mode of travel, besides being
a paying proposition to the government and
a benefit to the people.
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Electricity’s Part on the Stage

OU are sitting in the darkened theatre,
Y your eyes fixed on two characters

who with swords unsheathed ap-
proach each other bent on avenging a
wrong. It is Faust with its wonderful
story that holds your attention and causes
you to lean forward with bated breath.
There is a
thrust and a
parry as the
duel starts and
the sparks fly
from the
swords; this is
your first intro-
duction to some
of the unusual
stunts that
electricity does

on the stage.
Now these
vivid sparks
while starte

ling and myste-
rious are not so
mysterious af-
ter all. And
surely neither
IFaust or Val-

the swords touch. The sparks are simply
what you would see when you open any
switch carrying current, but in the midst of
a tense scene on a darkened stage it is
mysterious. Figure 3 shows the wiring

diagram which is simple though effective.
But it is in the production of natural

entine are

are gradually lighted and extinguished.
For instance, to produce a ’‘sunrise the
greens and blues are gradualty brought to
half glow, then the red and amber follow
with the first set dimming while of course
the white is the final to simulate sunlight.
For sunset the order is reversed, the whites
being dimmed,
while red and

amber are
brought to a
glow, etc
Moonlight s
only the light
from the
dimmed  blue

lights with just
a trace of the
green lights.
But of course
it takes an elec-
trician of ex-
perience to
handle the
switchboard to
get the maxi-
mum of results,

The storm
scene gives the
electrician his

sources of en- TF R

ormous quan- 2 a
tities of elec-
tricity. Instead
they are mere
mortals, each
standing on a metal plate to which they
made contact through mectal heel plates.
These metal heel plates are connected to
their swords by a flexible cable running
concealed up their legs. The source of
current is the house lighting circuit con-
nected to the metal plates through an
inductive resistance allowing about 10
amperes to flow through the circuit when

When Valentine and Faust Thrust and Parry So Valiantly, Electricity Is th

Sizzle setween the Clashing Rapiers

phenomena that the stage electrician is at
his best.  His artificial sunrise and sunset
are rivals of nature that are simply mag-
nificent, and their production is the height
of simplicity. In series with the footlights,
borders, and proscenium lights are adjust-
able resistances so-interlocked that the dif-
ferent series of colored lights (there are
five sets, white, amber, red, blue and green)

e Power Behind the Flashes Which

real chance to
show his inge-
nuity, however.
There, amidst
the howl of
wind, the pat-
ter of raindrops, comes a blinding flash of
lightning. For instance, in “King Lear,”
there is a wonderful storm scene. The
lightning plays around while peals of
thunder shake the building, a bolt of light-
ning comes from the sky and strikes the tree
to the left of the stage. There is acrash and
where a tree stood before, there are only
pieces. This scene when witnessed by an

STAGE
ELECTRIC!

SWITCH ;
BOARD

Fig. 1. Old King Lear Has a Perfect Right to Appear Surprised, when the Stage Electrician of To-day Can Produce a Lightning Bolt So Realistic as This
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interested audience is hardly analyzed to
find out how it is produced. Yet to the in-
itiated it is simple. A circuit is run from
the stage switchboard to a machine as in
Fig. 1, while the apparatus is seen

if they would be so fascinating if he knew
they were only little flashlight lamps behind
tiny holes in the back drop, and lighted
and extinguished by an ordinary motor-
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tinguishes the stage footlights and in their
place he lights up several blue lamps around
the stage border, at the same time starting
gradually his projecting light. At the start
a green effect is produced on the

at Figs. 2 and 2A. The current sup-
ply and switch are of course at the
switchboard and every time the cir-
cuit is broken there is a flash. On
account of the machine depending on
a solenoid A it requires direct cur-
rent for its operation. The solenoid
actuates the core B. When the core
is drawn into the coil it brings with
it a connection on a toggle joint rais-
ing a carbon electrode which touches
an iron plate. As heavy current is
flowing through the carbon and iron
plate it is obvious that a flash is pro-
duced whenever the core is drawn
into the coil. This flash is your stage
lightning and several machines prop-
erly distributed produce wonderful
effects.

But the bolt of lightning was not
from such a contrivance, for you
would distinctly say, “I saw a bolt of
lightning.” True, but it's just as
simple. It consists of two concen-
tric cables as in Kig 1, cach be-

Ui pedeil,

=

screen due to the colored coating of
the slide, and finally the ghost ap-
pears which is the projection of the
image on the slide in the projector.
Finally the slide is slowly removed,
thus causing the ghost to fade away.

Our illustration, Fig. 4, shows a
ghost produced by employing a mir-
ror so placed before the audience that
it will reflect the actor’s image before
this mirror, the latter being illumi-
nated by a projecting lamp, throwing
its rays upon the actor. With such
an arrangement the ghost can be
made to perform various stunts im-
possible of attainment with the pre-
vious method, unless a moving pic-
ture film is used.

Another important use of optics
and electricity for stagecraft work is
that of projecting sketches as rapid
as they are made. Thus, for example,
in moving pictures, oftentimes a
man is seen dressed as an artist who
is busily sketching on his desk, and

ing uninsulated and carrying cur-
rent. The cable stretches from the
flvs to the tree and on a darkened stage it is
of course invisible. On this cable rises a pul-
ley with a projecting arm that carries car-
bon contacts to scrape along the cable mak-
ing a series of vivid flashes. The contact is
released by a stage hand in the flys at the

=

Fig. 6. A Special Projecting Lantern with Which
It Becomes Possible to Show Cartoons Being
Drawn by the Artist

right instant, and of course leaves a trail of
flashes that travels too fast for even an in-
quisitive audience to understand the de-
tails. The tree is pulled apart by a ready
stage hand and then when the bholt strikes,
as far as the stage is concerned, it is
simply an explosion of a small quantity of
smokeless powder in a sheet placed 1n a
box ignited by fusing a piece of fine
(No. 30 or smaller) magnet wire. The es-
sential of all these stunts, however, is their
working in harmony and being timed to the
instant.

“Movies” play a big part on the stage,
bigger than many pcople think, for with-
out “Movies” the wonderful cloud scenes,
tornadoes, etc,, would be impossible. Of
course, many of these scenes are produced
on a rotary stereopticon plate and stereop-
ticon lantern, but after all, those are modi-
fied “Movies,” and to-day no stage could
produce rippling water or water-falls with-
out them.

Twinkling stars always have a fascina-
tion for the theatre-goer, but we wonder

Modern Theatre Stage

driven sign flasher for a large stage or by
hand on a small one! Of course, only one
or two are lighted at a time and then only
for an instant. The moon that you have
watched rising is not necessarily a yellow
glass globe, with a light in it, but more
probably a stereopticon projection that is
caused to rise by the change of focus and
that changes its color by the use of dim-
mer-controlled colored lamps in the lamp of
the projecting machine.

Sunlight streaming through stage win-
dows is of course only the rays of a spot or
“bunch-light” properly directed. Stage fire
isn't dangerous either, for it consists only
of some red, yellow and blue silk strips
lighted by red lamps and agitated by a small
electric fan. Perhaps it doesn’t seem that
as simple a scheme as this will produce real-
istic flames, but the fact remains that it
does. (See Fig. 5.)

Yes, but stage ghosts you remark; surely
anything so naturall; mysterious must be
almost as mysterious on the theatrical
stage as in a haunted house. Weil now,
let us see Mr. Stage Electrician bring out
his ready-made ghost and see if he is half
as mysterious as we imagine. It does re-
quire the most extreme care as to the
amount and kind of illumination that is
employed, lest instead of a serious ghost
scene there is produced a ridiculous farce.
Probably the most successful way of show-
ing ghost effects is the optical illusion
method, performed substantially as follows:
The actor who is to see the ghost is sta-
tioned in front of a fine gauze curtain and
at the same time he is kept away from the
lights. Where the actor sits, a small par-
tition stage setting is placed, at the back of
which a projecting arc lamp is set which
contains a green lantern slide upon which
the image of the person is placed who is to

Fig. 5. Artificial Log Fires Operated by Elec-
tricity, Complete Many Elaborate Stage Settings

be brought before the audience as a ghost.
When the ghost is to be shown, the elec-
trician is given the signal and he ex-

-Fig. 4. It Is a Simple Matter to Produce a “Ghost’ on Any

just above the sketched picture ap-
pears. It seems as if you were watch-
ing him draw the picture. Lately, cartoons
have been thrown on the screen by different
moving picture companies. The apparatus
used for projecting these sketched pictures
is seen in Fig. 6. It consists of nothing
more than an arc lamp enclosed in a glass-
topped table. Its rays are projected up-
ward through the table top upon which the

P

The Lightning Flashing Machine. A

Fig. 2A. TI
Simple, Yet Effective Device

artist sketches his picture. On the top of
the table a small stand holds an achromatic
objective lens for projecting the lines hori-
zontally on the screen as rapidly as. the
artist draws the cartoons, The movies use
this projecting apparatus in showing how
fast cartoons are made. .

Surely electricity is playing many stage
roles and doing them more wonderfully

(Continued on page 217)

WIRELESS 'PHONES ON U.S.
WARSHIPS.

Wireless telephone communication be-
tween ships for transmission of orders in
movements at sca are in the process of de-
velopment in the Atlantic Fleet in the
maneuvers off Guantanamo.

Two different systems of wireless ap-
paratus for tclephone communication are
being tried under the direction of Lieu-
tenant William Furlong, Fleet Radio Offi-
cer, and other Radio Officers of the Fleet.
Instruments are installed on the battleships
11'voming, Texas, Florida and New York
and the ohject of the tests is to determine
the reliability and adaptability of each to
produce the desired results.
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Secretary Daniels Radio-Phones to U. S. Battleship at Sea

NE of the most inspiring tests of the
O wireless telephone recently took place

when Secretary of the Navy Daniels
called up the commander of the U.S. Battle-
ship New Hampshire, first in Hampton
Roads, Va,, and later while she was steam-
ing at sea. -~

The power to send wireless messages,
more than anything else since the adoption
of steam for motive power, has revolution-
ized naval strategy and made possible man-
euvers not even dreamed of by the great
naval commanders. The demonstration
which took place at the Navy Department
of the practical operation of the wireless
telephone added the beginning of a new
chapter to the great book, not yet finished,
of communications at sea.

On that occasion Secretary Daniels, stand-
ing before the desk in his office, surrounded
by officers of the navy and the army, by high
officials, including the head of the scientific
corps of the company which had developed
the system, and by the newspaper men of
Washington, received from Captain Bullard
what to all appearances was an ordinary
desk telephone. Without preliminaries, he
asked as simply as if about to use the 'phone
in an ordinary way: "Is that you, Captain
Chandler?”

And in quite as matter of fact way, Cap-
tain Chandler from the U.S.S. New Hamp-
shire, lying out in Hampton Roads, replied
by wireless telephone: “Yes, Mr. Secretary,
this is Captain Chandler. Have you any
orders for me, sir?”

The reply was heard by the dozen or
more guests, who were holding auxiliary
receivers to their ears as plainly as if the
captain had been talking over a wire from
a nearby city.

Secretary Daniels gave a wireless order

e
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he on shipboard must have heard the Sec-
retary quite as clearly as they had heard
Captain Chandler.

The talk between ships and shore was
continued, demonstrating the practical ac-
complishment of an object long sought. It
seemed to those who watched and listened
that a Prospero had by waving his wand
called “the spirits from the vasty deep” to
serve and a little incongruous that a man
dressed in everyday clothes and wearing
shell-framed glasses should in so simple a
way, pledge the patriotic support of the
corporation he represented to the navy to
insure the mobilization of the communica-
tions over land and sea. That is what Mr.
Bethel did; and Mr. Carty, the head of
that company’s scientific and practical force,
the man who above all others had brought
this event to pass, assured the guests that
the United States Navy may now have a
means of communication such as no other
country can possess.

Incidentally the tests made the next day
with the New Hampshire steaming at sea
outside the capes confirmed the success of
the new system, which is the logical out-
growth of earlier triumphs in sending wire-
less messages from Arlington to San Fran-
cisco, by means of the extremely efhcient
radio stations at these places.

Following the trial of the wireless tele-
phone other tests were made by calling up,
at a moment’s notice, naval stations on the
east, west and south shores of the country,
and asking all sorts of military questions,
to which answers given in military fashion
were immediately received.

The battle of New Orleans was fought
in 1815, two weeks after peace terms had
been made, because the news had not been
received from Europe. Although telegraph

Talking to the U. S. S, New Hampshire, in Hampton Roads, by Wireless Telephone from the Navy

Department, Washington.

Secretary Daniels with Transmitter, J. C. Carty at His Extreme Left

and E. N. Bethel at His Right. "Capt. Bullard, U. S. N., Second to the Left of the Secretary

for the New Hampshire to proceed to sea
and to expect further orders by wireless
telephone the next morning. In response
to the Secretary’s inquiry, Captain Chandler
said that he understood his instructions
perfectly, and repeated them so nearly word
for word that all the auditors knew that

service on shore was established, it was
not until after the civil war that a cable
message could find its way from one side
of the ocean to the other. Now, though the
cables were cut, the messages would fly
through the air across the seas, and al-
though all wires were down, winged words

would take their way all over the continent,
traversing the distance in a fraction of a
second.

The powerful government radio station
at Radio, Va., popularly termed Arlington,
was utilized for these tests. The apparatus
is capable of being linked up with land
lines, as in this instance, and has been used
to form the major link in a line-radio-line
test, ie., where the ordinary telephone
speech (transmitted over a line) was con-
verted into radioc waves, then reconverted
into electric currents on 2 second telephone
line. This demonstrates the marked flexi-
bility of the system now used by the gov-
erniment.

It involves the use of several hundred
evacuated glass bulbs, resembling huge
tungsten lamps. These tubes act on the
principle of the de IForest audion detector,
and produce a considerable amount of un-
damped wave energy at radio frequency.
The tubes, known as pliotrons, develop
about ¥4 ampere of high frequency current
cach (1kw. each). To talk across the con-
tinent about 300 bulbs are necessary. They
are all connected in parallel, and by a spe-
cial transformer connection, it proves an
easy matter to control the antenna output
of about 70 kilowatts by means of an or-
dinary Bell telephone transmitter when
speaking into it in the usual tone of voice.
Such is the work being accomplished by
the U.S. government and commercial radio
experts, and it is hoped that this research
will continue. Without a doubt the present
equipment stands second to none, and let
us trust that it will continue to be.

The radio branch for material or con-
struction work is under the bureau of steam
engineering, Admiral Griffin. The officer in
charge is Lieutenant S. C. Hooper. Some
of the material is purchased, but much is
made in the government works, all under
the specifications and designs of the de-
partment. The service, excellent as it is,
does not satisfy the exacting men in charge.
They are planning and striving to make
improvements which will put the navy just
a little further in front of all rivals, in
the instruments for giving and receiving
intelligence and for controlling the move-
ments of the American fleet.

ELECTRIC DRY CELL SIGNAL
LAMP VISIBLE 100 MILES.

E. G. Fischer, chief of the Instrument
Section of the Coast and Geodetic Survey,
Department of Commerce, has just com-
pleted the design and construction of a
signal lamp which will be used during the
coming summer in the mountainous regions
of Idaho and Oregon on primary triangu-
lation where the distance between stations
is frequently as much as 100 miles. This
lamp has been tested by the Bureau of
Standards and is shown to be more than
150 times as powerful as the acetylene sig-
nal lamps which have been used for a num-
ber of years by the Survey. These acety-
lene lamps have been observed with the
telescope over lines more than 120 miles in
length. The new lamp is an electric one,
with a specially designed filament, and the
power is the ordinary dry cell. While na
tests have been made on the field with the
new lamp, it is expected that ordinary haze
or smoke will seldom prevent observations.
The Bureau of Standards has made care-
ful tests of the new lamp and states that
the larger sizes of this lamp are so power-
ful as to be scarcely comparable with the
acetylene lamp.

Electricity is used extensively for operat-
ing private and commercial ice-making ma-
chines.
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ELECTRICAL ENGINEERS HOLD
'PHONE MEETING SIMUL-
TANEOUSLY IN 6 CITIES.

Fifty-two hundred persons in six_cities
—New York, San Francisco, Boston, Phila-
delphia, Chicago and Atlanta—convened on
the evening of May sixteenth in the first
national meecting ever held over the tele-
phone, when the American Institute of Elec-
trical Engineers used this method of hold-
ing a joint meeting of its members.

Greetings were sent from the New York
gathering, 1,100 strong, which met at the
Engineering Societies’ Building, No.
West Thirty-ninth Street, by Alexander
Graham Beli, inventor of the telephonc; by
Thomas A. \Vatson, who was associated
with him in his experiments and the first
man ever to receive a message over the
telephone, and by Theodore N. Vail, presi-
dent of the American Telephone and Tele-
graph Company, to the members of the as-
sociation assembled in the other cities.

Mr. Bell said: I am glad to be alive.
Not many men live to see the fruition of
their own thoughts and live even heyond
that. The telephone has gone far beyond
me. 1 hope to live some time longer and
see many more improvements over the sim-
ple invention I made.” His remarks were
greeted with applause from ail over the
United States.

John J. Carty, retiring president of the
institute, read a telegram over the tele-
phone to the 5,000 members which had been
received irom President \Wilson. The tele-
gram read:

“May I extend my wari+ congratulations
to the members of the institute upon the
unique meeting in which it has gathered its
members in Boston, New York, San Fran-
cisco, Chicago, Philadelphia and Atlanta,
It is with genuine satisfaction that I avail
myself of this occasion to express my own
deep appreciation of the work of the insti-
tute in the developments of the country’s
resonrces.”

Harrison J. Ryan, in San Francisco, pro-
posed a resolution of thanks to those who
tad made the meeting possible. Charles
R. Cross, in Boston, seconded the motion,
but J. H. Tracy, in Philadelphia, broke in
with an amendment suggesting that the sec-
retary be ordered to send a copy of the
resolutions to each of the speakers. Ban-
croft Gherardi in New York, seconded the
amendment, which was then assented to by
Messrs. Ryan and Cross.

“Are vou ready for the question?” asked
President Carty. “Then all in favor say
‘ave,” those opposed ‘no.’”

Across the wire came a loud “aye!” from
the meetings.

In making the address of the evening,
President John H. Finley of the University
of the State of New York prophesied even
more wonderful inventions for the future.
The time may come, he said, when some
delicate instrument will be able to record
wave motion so that future generations will
he able to listen to the prayers of Colum-
bus as he guided his ships toward the New
World or hear the Egyptian kings of old
speak, or even know the color of the eyes
of Helen of Troy.

Among others present were Professor
Pupin of Columbia, C. le Maistre, who re-
cently arrived from London as representa-
tive of the British Engineering Societies;
Professor Scott of Yale, President Humph-
revs of Stevens Imstitute, and President
Bethell of the New York Telephone Com-
pany. At Boston, President Dowell of
Harvard spoke; at Chicago, President Jud-
son of the University of Chicago, and at
San Francisco, President Wilbur of Leland
Stanford, Jr.,, University.

Officers of the American Institute of
Flectrical Engineers for the ensuing vear
were chosen as follows: President, Har-
old W. Buck; vice-presidents, L. T. Robin-
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A Monster Sign With Electric Skyrockets

One of the latest, most interesting and
unique electric signs in New York City is
that at Seventh Avenue and Forty-second
Street. This magnificent sign measures
fifty-six feet in length and fifty-two feet in

complete loops until finally every one of
the letters is lighted as in the photograph.
The various shaped figures which encircle
the different letters flash continuously.
After all the letters have been lighted the

Spectacular Electric Sign Now on Exhibition in New York City.
One, Until All of the Letters Are llluminated. This Action Re¢
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The Skyrockets Rise Upward One By
peats Itseif in Several Colors and a Hiss

Accompanies Each Rocket Ascension.

height. It contains five series of vari-col-
ored lamps, and a total of 6,000 bulbs. The
operation is extremely interesting. The

pinwheel located at the bottom has a large
number of colored lamps which are placed
in concentric ring form, while the whole
mass is rapidly revolved by means of a
motor and gear. The various loops are il-
luminated separately and rise from the pin-
wheel, until they reach their particular let-
ter, when the latter is lighted. As each
streamer shoots upward, the hissing sound
of a skyrocket is produced by compressed
air,

This process is followed throughout the

son, Peter Juckersfeld and B. A. Behrend;
treasurer, George A. Hamilton, and secre-
tary, IF. .. Hutchinson.

rockets again ascend, but this time the
whole sign is lighted in another color. The
lighting system is controlled by a specially
designed flasher operated by an electric
motor.

This .photograph was taken in a rather
interesting manner. Since all the lights are
not on at the same time, it was quite a
problem to know how to show all the lamps
lighted. Finally arrangements were made
to set up the camera in an office opposite
the sign. Very short exposures were made
during different stages until every light
had been photographed while it was lighted.
The time required to take the picture was
over two hours, but a much finer view of
it was made than if only part of the lights
had been shown. Photo courtesy Mr, Ad-
well of the Rialto Theater,
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Novel Electric Typewriter

Modern business methods frown upon
our present printed or facsimile “typewrit-
ten” letters.  Most people can easily tell a
printed letter from one actually typewrit-
ten, the former therefore usually remains
unread and goes at once into, the waste
basket.

An electrically operated typewriter is the
latest acquisition to business ethciency. 1t
is operated by a perforated record of what-
ever text is to be produced and this is pre-
pared on a small machine called a perfora-
tor. This machine has a keyboard cor-
responding in layout to the keyhoard of
the typewriter. The record paper has a
double row of holes along the two edges;
these holes are for feeding and guiding
the paper both in the perforator and on
the Automatic. A roll of paper is placed
on the perforator and passed through a
slot directly under the punches to which
the key levers are connected and then over
onto the feed drum; this drum has pins
around each end and these pins project
through the marginal holes of the record
paper and guide and feed the paper as
stated above.

Then the operator begins with the letter
which is to be produced, pressing down
cach key lever in spelling out the words,
exactly the same as 1f writing the letter on
a regular typewriter. At the end of the
line, instead of returning the carriage as
on the typewriter, another key marked
“Carriage Return” is pressed and this pro-
duces a hole in the record which will cause
the typewriter carriage to return. The
operator goes on with the next line and
repeats until the letter is finished.

1f at any place in the letter it is re-
quired to insert some personal matter, such
as a name, a line, or a portion of a line,
all that is necessary is to press down the
key marked “Motor Control” and the ma-
chine will stop at this place.

At the end of the letter the operator

so that when the end of the letter is ar-
rifyf'ed at, the beginning is ready to start
off.

The record is then placed on the Auto-
matic typewriter here illustrated and set at
the start of record. This is done by
placing it on the drum so that the
pins of this drum match the marginal
perforations of the record paper and
all holes will then register properly.
.For instance, where the “A” hole is,
this will operate the “.\” lever and
so on with each character or opera-
tion.

The Automatic drum has grooves
running the full length from end to
end and the holes on the record come
directly over these slots; directly
over this drum there are the ends of
fifty levers, in the end of each is a
small pin which rests on the record
paper and’ rides thereon when the
drum is revolving. As soon as a
hole comes under this pin in the lever
the pin drops through the hole into
the slot in the drum and as the drum
is revolving the lever is pushed
lengthwise forward, just in time for
a moving part, called the rocker bar,
to become engaged and tip up the end
carrying the pin. This removes the
pin from the slot and at the time
this end is tipped up the other end
is pulled down and as this latter end
is connected by means of a hanger
to the key levers of the typewriter,
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THE MOTOGRAPH ELECTRIC
SIGN.

The motograph is the most recent de-
velopment in electric sign construction.
The display portion of the sign upon which
the letters appear is studded thickly with
sockets at regular intervals. Wires are
carried from each socket to a terminal

7 JMERICAS LEAoE,,s:
CAGOS FAVORI]
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Attractive Chicago Electric Sign Which Flashes Any
Number of Advertisements Before the

Public. After

this type bar is tripped, causing it to Each Advertisement the Time Is Given as the Lower Photo

print upon the letter. In turn each
character is reproduced, and the let-
ter is written exactly as the record or sten-
cil is made. If any mistakes are made in
cutting the record this will show on the
letter but may be easily corrected by the
attendant.

At the end of the line the carriage is re-
turned by means of a mechanism on the

side of the Automatic;
this is put into action
by one of the levers
carrying a pin the same
as a character lever,
The machine goes on
writing until a stop or
“Motor Control” hole
comes along, when the
machine will automat-
ically stop. This stop
can take place at any
desired point; for in-
stance, in the body of
a letter a name, a sen-
tence, a line, or even a
whole paragraph can
be inserted by the op-
erator using the keys
of the typewriter and
then pressing the mo-
tor control  button,
when the machine will
start where it left off
and finish the letter,
stopping at the end as
usual.
The operator then
removes the finished
letter, inserts another
Ietterhead, puts on the
date, address and salu-
tation, and presses the
motor control button.

By Passing a Previously Prepared Paper Stencil Thru This Rarid-ﬁre
Electric Typewriter, Exact Multiple Copies of Your Letter May B
Manual Keyboard Also Operative.

tained at a Prodigious Rate.

punches the stop hole so the Automatic
will stop at this place The record is now
finished so it is cut off and the two ends
pasted together, making an endless strip,

The machine then does
the rest, producing an
actual tvpewritten let-
ter in large quantities.

The machine writes from one hundred
to one hundred and twenty words per min-
ute and is said to do the work of five reg-
ular typewriters,

¢ Ob-

Shows,

board on the controlling apparatus. By
passing a perforated paper ribbon between
this terminal board and a corresponding
brush board, which is also a portion of
he controlling apparatus, lamps correspond-
ng to the perforations in the ribbon are
aused to light up on the face of the sign.

The effect of the moving ribbon passing
through the control apparatus is to cause
the lctters to appear at the right hand end
of the display sign and to pass across its
face and disappear at the left hand end.
By this means a constantly changing read-
ing can be caused to pass across the face of
the sign in letters of huge size. To change
the reading it is necessary only to perforate
and install a new ribhon.

The largest motograph sign and at the
sanie time one of the largest electric signs
in the world is located at Michigan Avenue
and Randolph Street, Chicago. The sign,
which fronts south down Michigan Avenue,
is 50 by 130 feet. The motograph portion
turns the corner on Mlichigan Avenue so as
to be seen coming down Randolph Street
from the West. The motograph letters. 12
feet in height, move across its face in a
space of about four scconds. The entire
sign contains approximately 10,000 Mazdx
Jamps.

In addition to the moving letter device,
a clock mechanism is operated in connection
with it. At the end of each advertising
message the time is flashed upon the face of
the sign and the words “YE TOWN
CLOCK” appear above the motograph
proper, the words “AMERICA’S LEAD-
ERS” going out when the time comes on
and coming hack when the time goes off,
which it does as the next reading starts.
This sign is seen by about 200,000 people
daily, and upon clear nights the letters can
be read distinctly as far south as Twenty-
second Street. The clock feature is greatly
appreciated hy the thousands regularly pass-
ing and keceps their interest in the sign alive.
Photo courtesy of the Federal Sign System
(Electric).
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New Electric Summer Comforts

UNUSUAL ELECTRIC SCREENS
AND INSECT DESTROYERS.
he accompanying illustrations show a
very useful and novel assortiment of elec-
trical window and door screens, also sev-
eral specially designed electrical devices
intended to kill insects of all kinds. The

rent for lighting the tamp within the cylin-
der, as well as charging the wires.

AN ELECTRIC FAN THAT COOLS
AND PURIFIES THE AIR.

A remarkable new electric fan has re-
cently been patented and is illustrated

blades of the fan run through a tank of
water which vaporizes into the air. 1f hot
water is put into the tank, in a few minutes
after the fan is started it will become ice
cold. This fan cooling and purifying at-
tachment is known as the “Zero,” and is
adaptable to any size fan. It is particularly

efficacious in hot countries, and

e T

terminators for Use in Orchards.

Which Kill Flies.

At Left: Large and Small Types of Electrical Ex=
. Above: New
Electrically Charged Window and Door Screens

moreover, when desirable, a
perfume or disinfectant can
be added to the water in the
tank, which will be evaporated
by degrees by virtue of the re-
volving blade creating a pow-
erful draft of air. This acts
upon the constantly wetted
blades and thus also the hu-
midity is improved.

ELECTRIC SHOE
DRYER.

It is a bard task to polish tan
shoes because of the fact that
it requires so long to dry the
leather after the cleaning fluid
has been applied. A number
of the largest shoeshining par-
lors in the cities have recently
installed electric shoe dryers
to overcome this difficulty.
\Whereas this work of drying
the leather was formerly done
by fanning the shoes with a
palm leaf, or a folded news-
paper, it is now accomplished
casily and quickly with electric-
ity. The dryer is arranged so
that a blast of air, heated by

screens consist of areas of wire screen or
grids specially designed to carry a sufficient
charge of electricity to instantly kill flies,
mosquitoes, gnats and other small insects
attempting to alight upon or pass through
them, and constitute one of the most prac-
tical methods of insect extermination yet
devised.

The screens or cylinders are connected
with a high-voltage transformer, mounted
in a neat case, so as not to be obtrusive,
besides being readily portable. The larger
outfit consists of a transformer, case, tripod
and wire-wound cylinder, with an electric
lamp attractor for use during the night-
time. This is intended for use in gardens,
orchards, fields and plantations. The small-
er cylindrical insect destroyer pictured in
the upper left-hand corner is intended par-
ticularly for the extermination of moths.
It is extremely efficient when used in
orchards for destroying the Codling moths.

The electric insect-destroying wire-screens
and doors have alternately charged wires,
that is, adjacent wires are of opposite pol-
arity; thus, when an insect makes connec-
tion across any two wires with its feet or
wings, there is a circuit formed, and the
current supplied is sufficiently powerful to
instantly kill it. IHowever, the electric
charge is carefully proportioned so that it
will not prove dangerous to human life.
Moreover, the amount of current required
for maintaining a constant charge on this
apparatus is remarkably small.

Where electric light current is not avail-
able, these devices may be successfully
operated from wet or storage batterics.
Any six-volt battery of the latter type will
suffice. In one instance, a four-cell battery
charged one hundred square fect of screen
for ten hours each day, six months, with-
out requiring recharging or any other
attention. In using the orchard type of
moth exterminators, where they are sub-
ject to frequent moving, the storage bat-
tery works very well indeed, supplying cur-

herewith. This fan removes 99 per cent. of
dust or bacteria from the air it is said. Tt
transforms a bedroom into a sleeping porch,
furnishes a supply of pure and hunudified
air every hour, and eliminates the dangers
of poorly ventilated theatres, restaurants,
churches and lodging rooms. The 16-inch
fan handles an air volume of about 2,600
cubic feet per minute. When in action but
a few minutes, it will never allow a tem-
perature above 65 degrees, although the
temperature of the room may be 115 de-
grees.

Several of these fans have been used in
the Pickwick Theatre, San Diego, Cal., with

clectricity, is directed upon the
. wet leather, drying it very
quickly and in a very satisfactory manner.

FANS HELP IN KITCHEN.

One of the most useful applications of
an electric inotor about the household is the
small motor driven exhaust fan for the
kitchen. Iveryone appreciates the need of
a ventilating system for the kitchen.

Without a ventilator the odors from
cooking will penetrate the entire house and
linger in the rooms long after the meal
itself is gone. The motor driven exhaust
fan consists, as the name suggests, of a
small motor attached to a powerful fan.
The device is mounted in an upper pane

An Electric Fan That Really Coolfs.

excellent success. An auxiliary set of wire
net blades in the attachment are caused
to revolve by the air draft set up by the
regular fan Dlade. It washes and purifies
the air, as well as cooling it. The auxiliary

The Air Currents Cause an Auxiliary Blade Member, Dipping
in Water, to Revolve Also, The Water or Disinfectant s Evaporated From These Blades.

of a window, near the range and well to-
ward the top of the room.

Electric pumps are used to irrigate 3,000
acres of rice in California.
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A New Telegraphone Dictating Machine for Business Offices

The standard pattern of telegraphone as
developed by Poulsen, the Danish inventor
and scientist, is undoubtedly familiar to

Latest Type of Poulsen Tele rarhone for Office Dictation Purposes. Utilizes
fu h to Record Speech Instead of Steel-Wire.

Flat Steel Discs on Whic
most people. One of the latest instruments
of this type, particularly adapted to various
business requirements, such as for dictating
purposes, recording telephone messages in
the absence of the subscriber, etc., is illus-
trated here. This type of telegraphone em-
ploys a thin iron disc, similar in appearance
to the records used on the Victrola phon-
ograph. These discs are very thin and
light, as may be judged from the second
illustration. They can, when recorded with
a message, be readily mailed in an envelope,
so that the person receiving them can place
the discs on a transcribing machine and
hear the message in the telephone receiver
attached to the apparatus, or the stenog-
rapher can typewrite the reproduced speech.

Regarding the operation of this remark-
able speech-recording mechanism, it may be
said that it represents one of the greatest
inventions of all times. In contradistiuction

The Latest Tele; rnrhone “Dictation” in the Form of Thin Steel
ed; the Rec'ilqient Transcribing the Speech
[}

Discs May be Mai
s Machine.

Record on
to the wax cylinder or composition disc type
of talking machine, in which the record is
renewed by shaving, the Poulsen discs are

renewed almost instantaneously, as far as
recording a new message on the iron disc is
concerned. To remove the speech-record on
the disc, or on the
wire in the older type
telegraphone, it is
only necessary to re-
verse the direction of
the disc or wire, al-
lowing it to pass un-
der the influence of a
powerful magnet,
which creates a
change in the molecu-
lar structure of the
iron member. This
restores the molecules
of iron to their nzau-
tral positions. They
are then ready once
more to be coerced
into a definite mag-
netic state by the re-
cording magnet of the
machine. This can be
repeated as often as
desired.

In speaking into the
apparatus, a micro-
phone controls the
electric circuit
through the recording
magnet.  The small
magnet passes over
the iron disc in much the same manner as
the reproducer on the well-known Victrola.

Once the speech has been thus recorded
on the iron plate it will not weaken ap-
preciably for a long time. In reproducing
this magnetically recorded speech the disc
is rotated under a small magnetic coil, and
the fluctuations cre .ted in this coil cause
changes in the currents flowing through the
circuit to which a telephone receiver is
connected.

Great promise is held forth for the adop-
tion of the telegraphone for the purpose of
handling business and personal correspond-
ence, and it has proven in many instances
particularly efficacious in recording tele-
phone speech, either for detective work or
for commercial requirements. The re-
markable feature about the telegraphone
is that the iron recording element may be
used over and over again which is not the
case with any other form of talking

machine.

CAPTAIN BULLARD
TALKS ON WIRE-
LESS.

Captain W. H. G. Bul-
lard, U. S. Navy, Super-
intendent of the Govern-
ment Wireless Service,
with headquarters at the
Arlington  Station, re-
cently addressed Section
4 of the American Elec-
tric Railway Association.
Captain Bullard de-
scribed the progress
made by the Government
in its wireless svstem.

By means of a receiv-
ing set of instruments in-
stalled in the building a
reproduction was made
of messages sent out
from the Arlington sta-
tion, and the time signal
and Weather Bureau sig-
nals were heard by all in
the room. Captain Bul-
lard said that this branch
of the Government service offered special
opportunities to general wireless oper-
ators.
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“MOVIES” SHOW POWERFUL
MAGNET IN ACTION.

It is not often that we see pictures of
objects in the act of falling through space.
The accompanying views show the per-
formance of a powerful 62-inch lifting
magnet in operation at the works of the
Indiana Steel Company, Indiana Harbor, Ind.

The magnet is here employed to hold a
20,000-1b. steel ball, known as a skull-
cracker. It is used for breaking up steel
and iron castings which are to be remelted.
This massive weight is dropped through a
distance of fifty feet. \When the magnet
and the attached ball reach this altitude,
the current 1s switched off and the ball falls
to the earth, striking the casting with such
force as to throw small pieces over one
hundred feet.

The three views show respectively: the
heavy duty lifting magnet holding the skull-
cracker hall; the ball starting on its down-

The ‘“Movies” Have Here Pictured a Massive 62

Inch Electro-Magnet in the Act of Holding and

Releasing a 20,000 Ib. Steel *‘Skuli-Cracker’’ Ball.

The Lower Photo Shows the Ball at the Moment
of Impact with the Iron Castings.

ward journey, and last the appearance of
the ball at the moment of impact with the
iron castings.

Besides being wused for testing the
strength of matertals, this method is ex-
tensively used to break up imperfect cast-
ings, so that they may be remelted in the
blast furnace. Photos, courtesy of Cutler-
Hammer Clutch Company.

COAL MINES TO USE WIRELESS.

Wireless telegraph service to connect the
Harlan coal field, in the Kentucky moun-
tains. with the outside world is planned.
The wireless service may be extended gen-
erally through Kentucky mountains. where
difficulties of establishimg wire lines are
considerable indeed.
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ELECTRIC INCUBATORS AND
EGG TESTERS

Although electricity has been utilized in
practically every conceivable field of hu-
man endeavor, 1t is finding new and fruit-
ful applications in hatching and brooding
thickens and also for testing eggs.

The great advantages of the electric in-
cubators over the others are that they are
simple to operate, the temperature can be
closely controlled, which is a very impor-
tant factor in operating these devices, venti-
lation is perfect, no smoke, fumes, soot, or
odors are present and there is absolute
safety from fire.

The accompanying illustration shows a
complete outfit which consists of an electric
incubator, brooder, egg tester, and several
other devices necessary for such work, The
incubator shown on the right is of metal
construction and the outside is heavily coat-
ed with enamel. The egg chamber is made
of galvanized iron. The ventilation is con-
trolled from the outside by a metal slide in
the bottom of the incubator. The humidity
tank is mountecd on a flange attached to the
side of the egg chamber. The electric wir-
ing is placed hetween the outer and inner
metal parts of the removable top lid of
the machine, so that nothing is exposed ex-
cept the socket for the bulbs and the cir-
cuit-breaker.

The temperature of the incubator is auto-
matically controlled by a thermos:at, which
regulates the heat required in the incuba-
tor to a nicety When the temperature rises
a quarter degree above the point for which
the thermostat was set, the circuit is auto-
matically broken and the current is shut off
from the lamps. As soon as the tempera-
ture falls, the circuit-breaker immediately
is put in action and again lights the lamps.
This thermostatic breaker is placed on the
cover of the incubator.

The egg trays are of heavy galvanized
wire and are so made that they will hold 100
eggs. The door of the machine is equipped
with double glass windows so that the in-
terior can always'be seen. A card slide is
attached to the side of the machine for
keeping records of the hatch.

The electric egg tester is of metal con-
struction and is equipped with a reflector
and incandescent electric bulb. This device
is especially well adapted for use in elim-
inating non-fertile eggs from a prospective
hatch. It may also be used as an egg-cand-
ling box.

Electricity has at last saved the farmers
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Brooklyn Tries Articulated Trolley Cars

While we have had for a number of
years articulated locomotives, it has re-
mained for the Brooklyn (N.Y.) Rapid
Transit Company to bring out an articu-
lated trolley car. Its appearance is ob-
served in the accompanying illustration.
In this manner two small cars may be com-
bined so as to serve the purpose of a sin-

inforced. One platform is entirely removed
from each of the single truck cars to pro-
vide for the suspension of the new center
section., This section is sustained on a
swivel bolster attached to the end and side
sills of each section. This results in a car
completely closed at the center and to carry
this out more thoroughly the end plat-

| ANy !s
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Broo(l)(lyn, N. Y., Is Trying Out a Boston Idea, That of Making a Larée Trolley Car from Two Small

nes.

gle large car, and besides make the sharp
curves in the track more effectively.

In the particular design illustrated the
entrance of the articulated car is at the
center and also practically on a street level,
or a few inches above it, a great boon to
the fair devotees of the hobble skirt.

The design of these trolleys was based
upon the fact that more rolling stock had
to be provided, and the engineers of the
B.R.T. Company evolved this scheme, which
permits the utilization of the old style
shorter cars.

In building the new double type car the
old units are extensively renovated and re-

The Street Level Entrance Is at the Centre, Wheic the

onductor Is Also Located.

forms are completely vestibuled. Folding
doors are provided on one side for the use
of the motorman and for exit purposes.
The entrance and exit for passengers are
in the center section, provided for by means
of two sliding doors pneumatically op-
erated by a mechanically controlled valve.
This section is also equipped with a fare
box and register of the electric, motor-
driven type. These cars are provided with
buzzers and push buttons on the side posts
for the use of passengers in signaling the
motorman, hesides heating equipment pro-
vided with a thermostat and magnetically
operated switches.

He was born on Palm Sunday, April 9, 1865,
in Breslau, the capital of the province of
Silesia, Germany. He came to America in
1839. He had left Germany and gone to
Switzerland about a year earlier, a politi-
cal refugee from Germany, where the police

Raising Chickens Becomes a Pleasure with These Electrically Heated Incubators and Brooders.

the danger and trouble accruing from the
use of old-fashioned oil, gas and gasoline
incubators.

STEINMETZ 51 YEARS OLD.
Dr. Charles P. Steinmetz passed his
fifty-first birthday on the ninth of last April.

were seeking his arrest on account of his
Socialistic activities.

He landed in New York June first, on a
French liner, having come over in the
steerage with a young man who had
studied with him in a Swiss university.
He had some difficulty in heing admitted at

Ellis Island, as he had little money and “no
visible means of support.” He is now chief
consulting engineer of the General Electric
Company, and was formerly professor of
electro physics in Union University.

FOREST RANGERS TO CARRY
PHON

.

A portable telephone, made of aluminum
and weighing two pounds and a half, the
invention of a forest officer, B. B. Adams,
of Missoula, Mont., will be part of the
regular equipment of patrcimen on the
national forests during the coming field
season,

1t is said a field man equipped with this
telephone, a few yards of light emergency
wire and a short piece of heavy wire to
make the ground connection can cut in
anywhere along the more than 20,000 miles
of forest service telephone lines and get
in touch with the headquarters of a super-
visor or district ranger. Contact with the
line wire is made possible by removal of
the insulation from the emergency wire.

MARCONI COMPANY TO INSURE
ITS EMPLOYES.

The Marconi Wireless Telegraph Com-
pany of America announces that the com-
pany has decided to maintain for all em-
ployes, without expense to them, insurance
amounting to $500 for all those who have
been with the company more than one year,
and $1,000 for all employes who have been
in the employ of the company five years or
more.
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The Gyroscope

Brennan mono-rail car and the two-
wheeled automobile, The gyroscope
greatly reduces the rolling of ships on the
ocean; it gives almost perfect safety to the
aeroplane, and further, it stabilizes and
guides submarine and automobile torpedoes.
The universally mounted gyroscope al-
ways points to the North pole and is used
as a mariner’'s compass on our iron-clad
battleships and submarines.
Another marvelous use of the gyroscope

THE gyroscope completely stabilizes the
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Its Great
By E. J. Christie. M. Sc.

with only one rim, 14 feet in diameter;
equip it with a Heath 300 H.P. gasoline
motor weighing 550 pounds and suspend
the motor on a frame 5 feet below the
main axle of the unicycle. Let us utilize
S H.P. to spin the gyroscopic flywheels,
leaving the remaining 295 H.P. entirely for
the propulsion of the unicycle in the for-
ward direction. Question—How fast can
this unicycle travel on an automobile speed-
way? Can we solve this problem? Let
us start with the definition of the H.P.
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Utility

have the following equation:
550 X R.P.M. X 31416

295 =
33,000

or Revolutions per Minute equals 563. DBut
120 R.P.M. of this unicycle, 14 feet in
diameter, covers one mile per minute. Then
563 R.P.M. will cover 469 miles per min-
ute, with absolute certainty (theorctically).

But, in all probability, the total resistance
to the forward speed of this unicycle will
force the engine forward and wupward

is found in the unicycle shown in Fig. 1. Definition: “One horsepower is the  through am angle far less than 90 degrees.
This unicycle is twenty Then we have 4.69 di-
inches high, weighs 60 vided by the sine of the
pounds and is driven by ] Guro balonce wpee/ tnad play collor Y] actual angle, and we get
an_electric motor of % | 3 &0 motor Revoluble. shart P some of the enormous
H.P. It runs entirply 3 o/ ler bear/ﬂgs Jfaf/ma/y hollow short re spchs shown in the fol-
upon the one central rim, : lowing table:
: AL b 4 Boll beormngs v /7

while the two side rims Stot Feed wires /8 Angle 90_ degret_zs,
never touch the floor ex- 7 alor speed 4.69 miles per min-
cept when the machine is 6 ’QO./O/— ute.

at rest. The two gyro- 7. Nireless onfenno Angle 60 degrees,
scopic flywheels on the & Rim unicycle speed 5.4 miles per min-
main axle are driven by 3 Pinton ute.

the electric motor at a 10 Rock Angle 50 degrees,
speed of 3,000 revolutions i Rings speed 6.1 miles per min-
per minute. They so 2 Springs ute.

completely stabilize the 13 Spokés Angle 40 degrees,
unicycle that it cannot speed 7.2 miles per min-
upset and, moreover, it is ute.

utterly impossible for it Angle 30 degrees,
to “skid and turn turtle.” speed 9.3 miles per min-
The electric motor is / ute.

swung below, and at- /{. In all probability the
tached to the main axle 94 speeds will lie some-
by hall bearings. The where between these two

electric motor reccives
current through two slip
rings and a pair of
brushes, Fig. 1. The
gyros revolve steadily so
long as the motor is
operated. An idler pul-
lev, actuated bv a lever,
allows the traction belt to
be tightened as desired.
A belt fromt the motor to
a fixed pulley on the
main axle swings the
motor forward and up-
zard, in the arc of a cir-
cle, and thus propels the
unicvcle forward.

This motor-driven uni-
cycle, running entirely on
one rim, stabilized by
two gvroscopic flvwheels
so that it is impossible
for it to upset, is surely
a very unique idea.

The perfect perform-
ance of this little uni-
cycle is more surprising
when vou remember that
the machine weighs hut
60 pounds and operates
perfectly with onlv %
H.P.,, or an exact rela-
tive ratio of 300 pounds

2220090 000

extremes, depending

\W/ largely on track condi-
a tions. More suitable and
more powerful  high-

spced engines can be

used to further increase
the possibilitics of the
unicycle racer.

The front cover illus-
tration is of a pleasure
type of unicycle which
would seem to possess
many worthy characteris-

If such a model as

/ tics. !
this is provided with a
hollow rimmed outer

wheel it can negotiate
such paths as that af-
forded by a single rope
stretched across a can-
yon or valley. The uni-
cycle of commercial pro-
portions may be 50 to 60
feet high or more and
sufficiently narrow to
pass along ordinar

streets. The details ofy
such a machine as that in
question are given in the
scctional drawing, Fig. 4.
Iere there is proposed a
swinging carriage which,
in its closed cab, carries

to 1 H.P.

The little gyroscope

shown in Fig 2, may be
used by any experiment-
er to prove and demonstrate the perfect sta-
bility of this unicycle. Give it a swift kick
sideways and see it slide over the floor, but
still retain its vertical position. Again, loop
a string around pivot “A” or around pivot
“B,” and by means of this string quickly
lift this gvroscope into the air vertically.
The gyroscope retains its vertical position,
does not upset, but precesses (revolves)
around the string.
} Can we perform the same experiment
with the large unicycle, containing its en-
gine and driver, shown in Fig, 3?

Let us build this large unicycle, Fig. 3,

Maintain Its Equilibrium.

Fig. 4. A Giant Unicycle Land Flyer Utilizinlz Two Powerful Motor=Driven (iyroscoges to
ling Motor is Mounted Directly on the S

The Unicycle Prope
the Quter Travelling Wheel.

equivalent of lifting a weight of 33,000
pounds through a vertical distance of 1
foot in 1 minute”

Solution: When this definition of a H.P.
is applied to the above problem, where the
engine lifts its own weight of 550 pounds
forward and upward through an angle of
90 degrees to the forward or horizontal
position, the definition then takes on the
form of the following equation:

Weight X Rev. per Min. X Circum.
EISEN=

33,000
Then, substituting the above values, we

a powerful gasoline or
internal combustion en-
gine such as the Diesel
type. Direct connccted
at either side of this engine are two 3-
phase alternating current generators which
supply current to the two gyro wheel mo-
tors on either side of the center axis. At
the center of this son-of-a-gyro-cruiscr, a
la. Lyon, is a powerful propelling motor.
Its stator windings are fastened to the outer
frame-work casting and the whole frame,
including the *‘cab” suspension girders, ar-
ranged to swing backward or forward
freely.

The motor windings are made to revolve
the gyroscopic flywheels. These gvros,
even while rotating at high speed, may he

aft of
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moved simuitaneously to right or leit by a
steering control motor mounted on top of
the propelling motor. The steering motor
works through a pinion and rack teeth pro-
vided on the transverse girder, The latter
carries at either end a ring journal which
travels between two lines of ball bearings,
as the drawing indicates, to minimize fric-
tion or stiffness of motion as much as pos-
sible.  \With both revolving gyros equally
halanced with respect to the center of grav-
ity of the unicycle, the traction effort will
be straight ahead or rearward, depending
upon the initial direction of rotation given
to the propelling motor. A slight shitting
of the gyro-control lever, effected by an
clectrical control of the steering motor, will
cause the unicycle to turn one way or tha
othier, depending upon which way the gyros
are shifted, i.e., to the right or to the left.
It is possible to attain the same results by
the simple shifting of a balance weight sus-
pended pivotally on the center axis line of
the unicycle.

With such a tractor it is not beyond the
range of possibilities to reach a speed of
locomotion exceeding 3 to 4 miles a minute.
Unless one has actually tried the experi-
ments cited with a miniature gyroscope it
is hard to conceive of the truly remarkable
and peculiar qualities involved in its action
when the gyros are turning at high speed.
This unique machine will maintain an up-
right position without wobbling just as soon
as the gyros are sufficiently accelerated. It
turns corners with tlie unicycle structure
perfectly vertical, not bent over, and as a
matter of fact the turning or precessional
power exerted by simply shifting the gyros
to right or left is several-fold that gained
or ever made possible by having the vehicle
lean in.

When the unicycle starts along its path
the suspended car swings back, then for-
ward and upward, thus augmenting the ve-
locity of the vehicle. In stopping it a brake
apphed causes the car to swing to the rear
half of the unicycle wheel. Moreover,
simply the weight of the engine in the front
half of the unicycle forces it to roll for-
ward, and again, shifting the weight of the
engine in the rear half of the unicycle
gradually retards and stops the forward
movement,

The enormous speeds possible with the
unicycle should certainly cause it to appeal
to the speed-loving public. It would cer-
tainly be interesting to see oune of these
going along a street.

The shifting of the gyroscopes and their

EE

Fig. 2. A Toy Gyroscope with Which All the
Marvelous Properties of Such a Device May Be
Easily Demonstrated.

great precessional powers are more than
sufficient for guiding and steering the uni-
cycle at any and all times. The steering-
post, in the hands of the driver, is used
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for shifting the gyroscopes.

Naturally, we ask, what will be the fu-
ture of this marvelous inveution?

\Will it go into general use on the public
highway ?
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V= 40rR,Rop\/ Kx
If R, =10, R, = 1,p = 11.35 and K =
6.6576X10% B
V=2368Vx

Fig. 1, Shows a Small Motor=Driven Unicycle with Double Gyrqscogc Built by Mr. Christie.
Is a Proposed Large Size Unicycle Equipped with Gasoline En

Since this unicycle can use a concave rim
and run on a single rail or wire cable, will
it go into fast mail service?

With a single-rail, air-line from New
York to 'I‘risco how long would it take to
cross this continent?

GRAVITATION AND ELECTRICAL
ACTION.

In former publications the present writer
has suggested that there is an intimate rela-
tion between gravitation and electrical ac-
tion at a distance, or what has been called
statical effects, says Irancis E. Nipher in
Science. There can be no doubt of the state-
ment that the attraction Dbetween two
masses of matter depends not only upon
the amount of matter in the two masses,
and their distance from each other, but also
upon their electrical potential.

The gravitation constant has been deter-
mined by finding the attraction between
two spheres of metal. In these determina-
tions the electrical potential of the masses
has been ignored. Tt has been assumed that
there are no electrical charges on the two
masses, if their potential 1s that of the
earth.

Assume that two spheres having radii R,
and R., composed of metal having a densi-
ty P, and distant from each other r, have
charges ., and Q., the spheres having 3
common potential [". Their attraction for
each other will bhe

mnty [
5

A=K r’ r
'16 anlaRg:’Dz RIR2 o
=K 9 r? T on s

Here A is the value of Newton’s constant
of gravitation, as it would be determined
by the method of Cavendish or Boys, if V/
were zero ahsolute.

1f I° is not zero, and the second term is
omitted, the last equation might he written

X 16 w2R13R23P2
4= K( I-106)o »

In this equation K (1—X/100) is the
gravitation constant that would be deter-
mined under such conditions. Both K and
a would remain unknown quantities.

Equating these two values of A4

V =4rR\Ryp \/[(fx

Tf 17 is measured in volts

Fig. 3

gine Motive Power.

This result shows that if these two
spheres have a common potential which
differs from absolute zero by 3.68 volts, the
value of A as determined by the Cavendish
method will be in error by one per cent. of
the above value which is that of Boys., If
V were 3823 volts, an error of five per
cent. would result. If V' were 36.8 volts
the two spheres would cease to attract each
other. The absolute zero in ¥ would be the
common potential of the two bodies, when
their attraction for each other is a maxi-
mum,

Storm clouds and the electrified atmos-
phere are continually acting inductively
upon the earth’s surface. The potential
difference at the ends of a flash of light-
ning may amount to thousands of millions
of volts. Aside from such disturbances, we
are wholly in the dark concerning the av-
erage potential of the earth.

It is evident that the smaller the masses
used in such determinations, the greater
will be the possibility of error in the result,
when the potential term is ignored.

It seems very probable that we do not
know the real value of the gravitation con-
stant.

PRACTISE THESE WORDS IN
YOUR SPARE MOMENTS

Some of the newest words invented by
chemists to describe new substances are
cited by the Medical Record as illustrative
of the barbarous terminology that they are
trying to foist upon us. Among these are
the following, all taken from a single num-
ber of the Journal of the Chemical Society :
tetradimethylaminotetraphenylhydrazine, di-
methylaminophenylmethyoquionediimide and
t et ra methyldiaminotetramethyldiaminodi-
phenyldihydrophenazine. These the editor
of the Medical Record calls “Gargantuan
philological outrages.”

ELECTRIC RESTAURANT FOR
MINE.

A large Western mining company has in-
stalled an electric restaurant 150 yards in
from the foot of the shaft im, one of its
mines. Here food is cooked or heated
electrically, and hot coffee is frepared by
the same means. Since most of the im-
portant coal mines already use electric
power underground for power purposes,
there should be little difficulty in estab-
lishing subterranean electric restaurants
in any of them,
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The Difference Between Alternating and Direct Current

The average reader who may not have
any particular education in purely elec-
trical matters invariably becomes stumped

)\
4

2N M

Tarrernanon

e sec. ®
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How the Current Reverses Periodically in an A. C.

when asked the difference between an al-
ternating and direct current, so a few
words on this important subject may not
te amiss,

By referring to Fig. 1 and considering
thai the two sections of wire there shown
are the two conductors of, say, an ordinary
lightmg circuit, then the changes taking
place in the electrical activity existing in
them will become more evident with the
aid of the following explanation: To be-
gin with, it may be said that if direct cur-
rent passed through these conductors one
of them would be positively charged, while
the other would be negatively charged, and
this state of affairs would exist continu-
<usly as long as the circuit carried any
current.

If an alternating current dynamo were
connected up to the circuit, then at a cer-
tain instant the current would be at zero
potential in both conductors. This current
then would gradually rise to a maximum
value at a point 90° from the starting
point, as shown in the time curve depicted
at the right of Fig. 1. This point is also
known as one-quarter of the cycle or one-
half of the alternation, there being two
alternations to one cycle. Again the cur-
rent in the conductor opposite the point
180° of the time curve, as you will see, has
reached the zero point of electrical activ-
ity once more. From this point on the
current now increases in strength, but in
the opposite direction or in a negative
sense, as shown by the dotted lines between
the two conductors., The maximum nega-
tive value is reached 270°,from the start-
ing point of the time curve. and from there
decreases until it reaches 360°, or the com-

pletion point of the one cycle and zero of
activity. The process is repeated over and
over again at the rate of 60 times per sec-
ond in an ordinary lighting circuit. There-
fore there will be 7,200 alternations every
minute, or 3,600 cycles. The current re-
verses so rapidly at this rate that no ap-
preciable flickering n an incandescent lamp
is noticeable. However, when the fre-
quency drops below 40 cycles a flickering
due to the constant reversal changes in
the value of the current becomes very
marked and objectionable.

The difference between direct and alter-
nating current is graphically shown in Fig.
2, by means of the time curves there plot-
ted. At A the positive and negative curves
(half waves) or alternations of the cur-
rent are perceived. From this it can be
seen that a single wire of an alternating
circuit can never be called the posi-
tive or negative wire, as each wire
becomes positively and negatively charged
alternately many times each second.
The direct-current dynamo, owing to
the commutator effect involved in the pro-
duction of the current, gives a multiple
wave form somewhat like that shown at
B, Fig. 2. No ordinary direct-current dy-
namo fitted with commutator and brushes
can yield a pure direct current such as that
given by batteries. This latter current
would have the wave form, corresponding
to a straight line, marked N-X'. In many
scientific and other experiments, therefore,
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Graphic Representation of Alternating and

irect Current.

it is practically imperative that a storage
or other form of battery be utilized. This
was the case particularfly with the audion
detector now well known in the radio field,
but in latter-day practise the pulsating na-
ture of the direct current has been over-

come by the use of a potentiometer of
special construction and other means. Ca-
pacity and inductance will smooth out such
ripples in a wave,

a¢
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Simple Test for Direct and Alternating Current.

A simple test which may be performed
by anyone without in any way subjecting
himself to a shock, to determine whether
a line is carrying a direct or alternating
current, may be conducted in the manner
outlined at Fig. 3. This scheme involves
the use of the electro-magnetic field pro-
duced in the filament of an ordinary car-
bon incandescent lamp. In this lamp the
filament generally coils around one or more
times, so that an appreciable electro-mag-
netic field is thus produced. Now, if a
permanent steel magnet of the bar or
horseshoe type be brought close to the
lamp two distinct actions will take place,
depending upon whether the lamp is con-
nected to an alternating or direct current
circuit. If it is a direct current, the fila-
ment will be either attracted or repelled
according to the polarity of the pole near-
est the lamp. 1f it is an alternating current
passing through the filament, the latter will
vibrate, owing to the ever-changing polar-
ity of the field of magnetic force pro-
duced by the filament. If a pencil be waved
back and forth in front of an incandescent
bulb then an exact outline of it may be
perceived throughout its movement when
direct current is used. If alternating cur-
rent supplies the lamp, a blurred outline
only will be perceived owing to the con-
stant changes in the light intensity.

When in the neighborhod of alternating
current machinery there is generally an
appreciable hum noticeable, which is in-
variably lacking in the case of direct cur-
rent machinery, This is due to the con-
stantly changing magnetic polarities in the
laminated iron structure of A.C. machinery.

A MAGNETO REMAGNETIZING
DEVICE.

A particularly efficient and economical re-
magnetizing device is shown in the accom-
panying illustration. It may be operated
from any 6 or 12 volt storage battery or
also from dry cells if desired. It consists
of two powerful electro-magnets mounted
in an upright
position on a
wooden base,
A switch and
two binding posts
are mounted on
this base. The de-
vice is fitted
with special
pole - pieces
which are inter-
changeable for
the purpose of charging Ford magnetos
without removing thein from the automo-

Magneto Remagnetizer.

bile. This device is very handy in every
way as it weighs but 8 pounds ind measures
7 inches by 434 inches by 514 inches.

ELECTRIC LAMPS TELL
WEATHER.

A progressive drug firm in Louisville,
Ky., has hit upon a weather forecast as an
advertising feature. On a shield shaped
sign placed outside the door, the company’s
name and the word “Drugs” are set out
in bold relief by twelve-inch lamp studded
letters. Below the sign, arranged in
three columns of two, are the words "Fair,”
“Rain,” “Warmer,” “Colder,” “Wind,” and
“Snow.”

NEW ELECTRIC POTTERY LAMPS.

Several unique designs, including that of
a bird, are here shown in the form of some
new electric portable lamps made from pot-
tery. These lamps are very unusual in de-

sign and are particularly attractive for use
in libraries, parlors, boudoirs, etc. The
designs are furnished in a number of dif-
ferent colors and are in line with the latest
effects desirable in modern interior deco-

£L

Attractive Electric Table Lamps in Pottery.

ration schemes. Those shown are com-
paratively small, of course, but large size
pottery lamps are made by these same man-
ufacturers besides artistic electric fixtures
in pottery.
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THOMAS DAVENPORT.
July, 1916, Marks His 65th Death
Anniversary.

Born, 1802—Died July 6, 1851.

HOMAS DAVENPORT was born in

Williamstown, New Hampshire, in

1802, and his untimely death occurred
at the age of forty-nine years. Davenport’s
father died when he was barely ten years
old, and at the age of fourteen he was ap-
prenticed to the blacksmith trade at I7or-
estdale, three miles from Brandon, Ver-
mont. The boy’s education was very
meager, but one day he chanced upon a few
excerpts from a scientitic work, treating
with the electro magnet of Ilenry, and soon
after this he secured a magnet and made a
battery of his own,

In one corner of the little blacksmith shop
Davenport set up a bench for his laboratory.
Here he began his first experiments with
electricity which were later to make his
name famous throughout the world. From
the first his struggles were pathetic and
bitter. Poverty stood as a gigantic barrier
between him and success and upon one oc-
casion it was necessary for his young wife

Thomas Davenport, Inventor of First Successful
Electric Railway.

to sacrifice her sitk wedding dress to sup-
ply insulating material for a motor which
he attempted to build, It was a heaven-
born ilash of insight which revealed to the
yvoung inventor the availability of power
from an electro-magnetic source and al-
though he had to work entirely with bat-
teries, the generator being still undiscov-
cred, his success in the field was truly won-
derful.

1t was in the corner of the old black-
smith shop that Davenport produced the
first successful electric motor aud even be-
fore Vermont had a mile of steam rail-
road, Davenport was successfully operat-
ing a model electric road which ran on a
circular track, the embryo of the mag-
nificent electric railways of to-day.

Davenport’s miniature electric railway
was almost a perfect model of the railway
systems now in use. lle advocated the cen-
tral station methods of developing power,
using the rails for the return circuit and
the motor drive. But ill luck seemed to pur-
sue the inventor to the very day of his
death. From Vermont he moved to New
York to be nearer the financial centers, for
he sorely needed money to carry out his
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New English Incandescent Arc Lamps

It is well known from the experiments of
Sir J. J. Thomson, Dr. Fleming and others
that the filament in an incandescent lamp
gives off a strong negative discharge, and
if an additional electrode sealed adjacent to
the filament be charged to a positive po-
tential, a current passes between .the fila-
ment and this electrode.

An application of this principle has been
applied to overcome the difhculties encoun-
tered in making an arc incandescent lamp.

The first attempts on these lines were
made with a lamp suitable for an alternat-
ing-current circuit. This lamp consisted of
two small globules of tungsten fixed at a
definite distance apart. As a means of
breaking down the resistance of the gas
within the arc gap, a filament was mounted
adjacent to the electrode; this filament,
when made to glow brightly for a few gec-
onds, acted as an ionizing agent and made
the arc gap conducting,

As used in the lamp, this ionizing circuit
was connected in parallel with the arc circuit
through an auxiliary single-pole switch and
suitable resistance. -On starting, the ioniz-
ing circuit was completed for a few sec-
onds and then broken by means of the
switch. This resulted in an arc being mo-
mentarily struck between one of the elec-
trodes and the filament, this being followed
by an arc between both electrodes, the fila-
ment acting as the ionizer being now en-
tirely out of the circuit.

This lamp showed great improvement as
regards both facility in striking and life.

Efforts were then directed to make a lamp
for continuous-current circuits.

To try and obtain an ionizer which had
a longer life than the tungsten filament
used in the first lamp tried out a study was
made of the action of other materials than
tungsten as an ionizer., It is well known
that several refractory oxides possess to a
very high degree the property of emitting
electrons; extensive experiments were
therefore made with mixtures and combi-
nations of tungsten with zirconia, yttria,
thoria and other oxides of the refractory
class,

As a result of continued experiments, a
satisfactory filament giving powerful ioniza-
tion properties was evolved, it being found
that if the filaments were carefully made
they were not destroyed by the action of
the arc and that they lasted considerably
longer than a filament of pure tungsten.
This was no doubt due to the difference in
the physical state of the two filaments.. How-
ever, difficulties still.remained in the matter
of restarting. The action of the arc after a
time naturally destroyed -the ionizing prop-
erties of the filament, and in some cases dif-
ficulty was experienced in restriking after

experiments and inventions. Once all his
models and apparatus were destroyed by
fire, and at another time they were lost in a
shipwreck.  Davenport tried by every
known method to raise money for his work.
He gave exhibitions and lectured, and fin-
ally established the first electrical technical
journal which was ever printed by elec-
tricity,

Broken in health and in dire poverty, he
returned to his native State, where he died
July 6, 1851. Living, :he struggled against
adversity. Dying, he had not a dollar to
his name, and for many years his very
name had been, forgotten, while the entire
world was enjoying the fruits of his
months and years of toil and study. To-
day the name of this modest son of Ver-
mont stands forth as ene of the greatest
inventors the world ever saw, although
few people realize that he made possible
the wonderful work now performed by
electric motors, of which there are thou-
sands in nse daily.

two hundred hours’ burning. This deterio-
ration of the ionizing properties of the fila-
ment was only local, being merely around a
short length directly opposite the anode.

Wonderful New Electric Lamp, in Which an Arc
Occurs Between Metal Electrodesin an Evacuated
Glass Bulb.

To overcome this objection, a short length
of expansion strip was linked between the
anode and its stem lead. A lamp construct-
ed in this manner is connected as in the
illustration which shows a lamp suitable for
a continuous-current circuit. Three leads
are led through the lamp stem; on one is
mounted the electrode E, while the other
two hold the filament, acting as an ionizer,
B B’. The positive main lead is divided in-
to two circuits, one of which, A, passes
through a resistance and the contacts on
the electro-magnetic switch- C to one pole of
the ionizer B, the other being taken through
a resistance and the coil on the electro-
magnetic switch to the positive electrode of
the arc circuit E. The negative main-lead is
connected to the remaining ionizer lead B'.

In operation the current first passes
through the ionizer circuit, causing the fila-
ment to incandesce at a temperature suh-
cient to ionize the gas between it and the
positive electrode. At first a smali current
flows in the arc circuit. This current rap-
idly increases until the cut-out is operated.
This breaks the ionizer circuit and the arc
is “struck,” the striking being assisted by
the removal of the ionizer, which of course
shunted the arc circuit. The heat rising

+
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Circuits for New Incandescent Arc Lamp.

from the arc causes the expansion strip
F to warp, and this moves the arc to an-
other position on the ionizer.

(Continued on page 206)
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The Electric Furnace

UT a few years ago the electric fur-
B nace was a scientific curiosity. To-
day it forms the basis of a great in-
dustry.
The origin of the electric furnace dates
back to the time of Sir Humphrey Davy

By Raymond Francis Yates

this reason the metal was made to form the
positive pole. Siemens is also credited
with the furnace shown in Fig. 2. The
negative electrode B consisted of a cop-
per tube closed at one end. Inside this
tube was a smaller one through which

750 K. W. Sing.e Phase Electric Furnace.

Photo courtesy Snyder Electric Furnace Co.

Single Electrode Typc as Used in Production of Steel

Elevator Castings.

and his brilliant discovery of the electric
arc, in 1810. As the arc forms the source
of heat used in most of the furnaces o
to-day, its discovery may be called the first
step in the cvolution.

As early as 1815 \W. H. Pepys built a re-
sistance type of furnace for converting
iron into steel. He accomplished this by
placing a cut in a piece of iron wire and
filling the cut with diamond dust which is
the purest form of carbon. He then passed
a current through it till it became heated
to redness. The iron absorbed the dia-
mond dust and was converted into steel.
Napier. in 1845, constructed a simple fur-
nace which consisted of an arc “drawn” in
a small crucible. 1le intended to use this
to reduce metals from their ores. In 1849
Despretz built a resistance furnace. In
this he used a small charcoal rod heated
by the passage of a current from 600 Bun-
sen cells. Pichou described a furnace in
the I’ractical Mechanic's Journal in 1853,
This was heated by a series of arcs hetween
large-sized electrodes. Although this fur-
nace was never constructed, it was intend-
ed for the reduction of metals from their
ores.

No marked progress was made until the
invention of the dynamo. This replaced
the expensive batteries and formed a much
more reliable means of generating current.

Sir W. Siemens was the first man to
produce a practical furnace, using the dy-
namo as the source of current. This fur-
nace is shown in Fig. 1. It consisted of a
graphite crucible 'R, and the lid F, pro-
vided with an opening through which to
watch the operation. The metal was placed
in the crucible and the arc established be-
tween the metal and the carbon electrode
A. It is a well known fact that the posi-
tive electrode of an arc is raised to a
greater temperature than the negative. For

water was introduced to keep it cool and
thereby prevent the rapid consumption of
the copper by the current. The positive
clectrode C ‘was a hollow carbon rod
through the center of which a reducing
gas was injected.

In 1883 Faure invented a resistance fur-
nace in which the heat was generated by
the passage of a current through solid
conducting rods imbedded in the bottom.
This furnace was intended for the pro-
duction of sodium,

It remained for Messrs. Eugene H. and
Alfred H. Cowles to make the resistance
type of furnace a commercial success. Fig.
3 represents a drawing of this furnace.
The rectangular firebrick retainer is
cquipped with two clectrodes, B and C.
The space between the clectrodes is filled
with small picces of carbon which are
raised to a very high temperature upon
the passage of the heavy current that is
sent through them. The charge, when
melted, collects at . The gas generated
by this operation escapes and burns at the
opening .

Thomas L. Wilson founded a commercial
process for the production of calcium car-
bide in 1888. This furnace, as it is actu-
ally employved to-day, is shown in Fig. 4.
The charge is placed in the solid carbon
crucible A. The arc is produced between
the charge and the electrode C. The arc-
ing distance is regulated by the handle B.
The charge, when melted, collects at the
bottom of the crucible. The Union Car-
bide Company of Niagara TFalls uses this
furnace and at present supplies the United
States with practically all the carhide re-
quired. TIn its plant there are seventy-two
furnaces which yield an output of 100 tons
every twenty-four hours.

Mr. Charles Hall invented a method of
producing aluminum electro-chemically in

1886. This process is now controlled and
worked by the Aluminum Company of
America, who operate several large facto-
ries at Niagara Ifalls, A general view of
the 1llall furnace is shown in Fig. 5. The
furnace in its present form is provided
with four clectrodes in place of the two
shown in the drawing at B. The elec-
trolyte which forms the negative pole is
contained in a rectangular iron tank lined
with a heavy coating of carbon. An out-
let is provided at the Dbottom.

Dr. Edward Goodrich Acheson has re=-
corded his name in the history of the elec-
tric furnace by his processes for the manu-
facture of carborundum and artificial
graphite. The furnace in which the pro-
duction of these articles is accomplished
has become commonly known as the “.\che-
son IFurnace” and is shown in Fig. 6. Al-
though it is an extremely simple affair, it is
very efficient. The long firebrick trough is
equipped with two large graphite electrodes,
\A!. The charge, B, tlls the space be-
tween the eclectrodes and forms a high re-
sistance conducting path for the heavy
current used. The sides of the furnace
are of a temporary nature, heing composed
of large fire bricks that are built up and
taken down at the end of each “run.” The
Acheson Graphite Company of Niagara
Falls have succeeded, with the aid of this
furnace, in obtaining a graphitic carbon
reaching a purity of 99,987,

The name of Ilenri Moissan has becomne
known to the world through his brilliant
high temperature researches and a number
of processes owe their origin to his in-
genuity. One of his most notahle experi-
ments is probably that of constructing ar-
tificial diamonds. An almost exact repro-
duction of the Moissan furnace is now in
use in the laboratory of the Paris Univer-
sity aid is shown schematically in Fig. 7.
The body is made up of two limestone
blocks, one of which serves as a cover. At
the great temperature which the arc pro-
duces between the electrodes CC lime-
stone would melt and vaporize. To pre-
vent this, alternate layers of carbon and
magnesia are used to form the crucible.
The highest temperature (7.232° TFahr,)
ever reached, has been produced in this
furnace. Carhon, the most refractory sub-
stance known, has bheen converted into
graphite and volatilized.

v Flg.3

Various Types of Electric Furnaces.

The induction furnace has become rec-
ognized as a practical invention through the
efforts of Colhy, Ferranti, Rochling-Roden-
hauser and Kjellin. The furnaces of these
inventors are all hased on the same prin-
ciple and a description of one will suffice
for all.

(Continued on page 205)
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Some Popular Misconceptions of Magnetism

HILE some of the more ordinary

rules governing the effects and

. dangers of electric currents are
quite well known to most people, it is often

/?a/m'ay molor
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Fig. 4. Magnetic Relation of Electric Train
Motor and Steel Rails; C Represents Guard Rail.
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amusing and indeed astonishing to note the
quite remarkable ideas that are often en-
tertained in regard to magnetism. In the
first place, a great many people believe that
magnetism may be insulated and otherwise
controlled in the same man-

parts of the watch movement.

The prevention of magnetization in
watches has been a field often exploited
more or less successfully. but at the present
time there are very few non-magnetic
watches in use, it seems. Some years ago
there was devised what was called a mag-
netic watch protectof, which consisted of a
hinged soft iron shell, illustrated at Fig 2A.
This is supposed to protect the watch from
magnetization as long as the watch is kept
in it. However, for those having to
make use of a watch around electrical ma-
chinery, this method is, of course, utterly
worthless, as the case would have to be
opened and therefore a scheme which could
be used very well is shown at Fig. 2B. This
involves the use of a soft iron shell placed
around the movement of the watch proper,
and, of course, the front side of this iron
shell is placed under the dial, so that no
trouble is experienced in using the watch
wherever and whenever desired, such as
for testing electrical machinery, etc. A
scheme said to work out very will in this
direction is to have a phosphor bronze
hairspring substituted in the watch in place
of the usual steel hairspring.

Referring to Iigure 3, there is depicted

of the motor. There is also a small mag-
netic leakage around the iron yoke of the
field frame, and if the machine is fairly well

F'g. 2. Protecting Watches Against Magnetism
by lron Shields.

inclosed, with iron bearing support plates,
there is a slight leakage all around, but not
to any great extent.

When in the neighbor-

ner as the electric current,
which we may state before
going further is not the case
at all. There is no insulator
of magnetism and no metal
or other substance so far
found by our chemists and
scientists that has manifest-
ed any greater efficiency in
screening or reducing the
effect of magnetism than
does plain air.

Simply because a suh-
stance such as brass, which
happens to be non-magnetic,
is available is no reason that
it will cut off or protect
any body from the effects
of magnetism. Brass, as a
miatter of fact, has no more
effect in this direction than

hood of large motors or
generators, such as those in
power stations, it is best to
remove the watch from the
pocket and leave it at some
distance from the machine,
as, owing to the construc-
tion of these larger genera-
tors, there is quite often
a very powerful magnetic
field existing about them,
somewhat after the fashion
outlined in Fig. 3 B at J.
At Fig. 3 C is illustrated the

powerful magnetic field ex-
isting about the field poles
of an old type of dynamo
and motor often encoun-
tered even nowadays, and
it is at once seen that
watches of the ordinary

air itself.

One of the commonest
troubles experienced from
magnetism, and possibly one of the least
understood by the layman, is that oc-
curring when his watch begins to lose
or gain time at a prodigious rate. The
magnetized watch is generally a nuisance
to its owner and everyone else until it has
been demagnetized. Two simple methods
extensively used for demagnetizing watches
are indicated at Fig. 1. The scheme at A
consists of suspending the watch on a string
held in the hand, and the next requisite 1s
a fairly strong steel horseshoe magnet. The
magnet should be laid on the table and the
watch is held about a yard away, The
watch should then be spun so that it will
rotate rapidly at the end of the string.
While spinning in this fashion it is ap-
proached to the poles of the magnet and
then drawn away again. This is repeated
several times. but great care must be taken
in order that the watch shall not stop ro-
tating while it is close to the magnet.

A second scheme and one adopted by
jewelers and watchmakers is indicated at
Fig. 1B, and it employs a small electro-
magnetic coil wound on a fibre or other
non-magnetic frame, as perceived. Alter-
nating current from a lamp socket or other
source of supply is passed through the coil
and the magnetized watch can then be in-
serted in the center of the coil for a few
moments. This will suffice to destroy any
permanent magnetism existing in the steel

Fig. 3. Showing Magnetic Leakage or Stray Field about Dynamo and Motor Frames.

roughly some of the more strongly magnet-
ized portions of dynamos and motors. In
the case of small motors such as shown at
A, there is generally a considerable mag-
netic force manifested at the ends of the

Fig. I. Two Methods of Demagnetizing Watches.

shaft, and this locality should be watched,
therefore, in respect to the use of stop
watches and the like when testing the speed

garden variety have no
business to loiter around
. within several feet of such
a machine, as they are liable to become
completely paralyzed or nearly so. An ia-
teresting point might be mentioned here
and which is not commonly known to ex-
perimenters and others. This is that the
speed of such a machine as just mentioned
can be controlled by an iron bar “B”
placed at a greater or less distance from
the pole pieces N and S of the machine.
This scheme of armature speed control
has been actually used in a commercial ma-
chine.

An interesting case comes to mind that
occurre! some years ago, in which instance
a railroad wreck occurred on a high speed
electrified line, and as the electrical system
of the type used was not very well under-
stood at that time, or for some other reason,
there was some rather interesting testimony
given in the court hearing as to the cause of
the accident. An electric.] expert testified
that he thought it possible that the mag-
netic leakage from the railway motors
mounted under the cars might possibly
have attracted the rails and caused them
in some way to become deranged or moved
from their proper position. Referring to
JFig. 4, this particular case is outlined di-
agrammatically, and also a third rail “C,”
which is in some cases run along inside o
the regular rail or else in some cases the
rail C is simply a guard rail,

(Continued on page 206)
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NEW SPARK PLUG TROUBLE DE-
TECTOR FOR AUTOS.

The necessity for a device of this kind
and its practical and essential value need
hardly be elaborated upon with the present
multiple cylinder engines, Engine trouble
is bound to occur in all types and
sizes of internal combustion en-
gines and there is constant danger
of trouble arising in high pow-
ered machines by reason of de-
fective spark plugs, either carbon-
ized or broken, loose or broken
wire connections, ignition trouble in
battery or magneto, loose or worn
bearings and, in fact, any number
of general causes.

Is it not a wonderful advantage
when out in your car, should engine
trouble develop, vou can immediate-
ly tell from the dash without leav-
ing your seat or raising the hood
the exact location and nature of the
defect?

The new spark plug trouble de-
tector consists of a device enclosed
in a nickel-plated case. The dial is
3 inches in diameter, with a case
depth over all of but 1 inch, does not
take up much room and, in fact, adds
to the general attractiveness of the dash to
which it is attached, or it can be carried
in the car and attached when engine trouble
develops.

The device comprises a dial face with a
series of window openings in a circle, each
consecutively numbered, corresponding
with the number of cylinders. A glass disc
is arranged inside and covers the open-

e
The Latest Spark Plug Trouble Detector.

ings. Contacts are arranged within the de-
tector to correspond with the various open-
ings. Through the glass the driver is en-
abled to read the results ascertained by the
indicator hand. A plurality of wires corre-
sponding with the number of cylinders of
the engine project through the back of the
device and are attached to each of the cyl-
inders. The interior mechanism is em-
bedded in an insulating compound, making
it absolutely impossible to get out of order.
The current wires of the engine are not in-
terfered with by the addition of the de-
tector and the current follows its usual
channels between the magneto, battery and
spark plug; but when irregularities develop,
by depressing a center button the current
is carried to the detector and the indicating
hand locates the trouble.

INVENTS AN ELECTRIC “HAND.”

After years of experiment Director
Klingenberg of the General Electric *Co.
of Berlin, Germany, has announced the
perfection of an “electro-magnetic hand,”
with which it is possible to grasp even the
heaviest metal objects and work with them
as advantageously as with human hands.

Dr. Klingenberg has evolved an unusual-
ly powerful battery which can be carried
by the operator, making it unnecessary for
him to be near an electric current in order
to magnetize the “hand.” The invention,
it is said, can perform all the functions

THE ELECTRICAL EXPERIMENTER

THE SMALLEST DENTAL MOTOR.

One of the smallest electric motors ever
constructed for practical requirements, most
probably, is the one illustrated herewjth.
This forms a part of a new electric engine,
as they are called in the dental profession,

This Motor, Built Like a Watch, Fits the Hand Comfortably.

The motors are built in the very best man-
ner possible and supplied to operate either
on alternating or direct current at any
voltage from 6 to 250 volts. Thus the
country dentist can have an electric engine
for his drilling and grinding requirements,
even though he has no electric service avail-
able from a central station, as the low-
voltage motor will operate in an excellent
manner from a storage battery, or dry
cells may also be utilized. The storage bat-
tery in such a case would last from one to
two weeks, depending upon how much the
motor was used each day.

This engine is a direct-drive type and no
reduction gearing is used. It is claimed
that this arrangement represents the sim-
plest, quietest and smoothest running de-
vice of its kind ever perfected.

The machine is so well built and designed
that the whole apparatus may be sterilized
readily, as no water can leak into the cas-
ing. It comes complete with a specially
designed foot-controlled rheostat, which
gives any desired speed at the motor by a
light pressure of the foot against the con-
trolling pedal. The tool chuck is remov-
able and any standard form of drill or
grinder can be attached in a few seconds
to the device. It should prove a boon to
the busy dentist who desires the latest and
best motor that the market affords.

of the human hand and others besides. The
current is regulated by a switch operated
by hand and foot.

It is hoped the inventicn will solve the
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A Magnetic Hand for European War Cripples.

problem of livelihood for many crippled
soldiers, enabling them to e¢ngage even in
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trades requiring considerable .manual dex-
terity, such as carpentry. By its use the
manipulation of knife and fork and similar
instruments is a bagatelle.

NEW SANITARY TELEPHONE
MOUTHPIECE.

The telephone mouthpiece at-
tachment here illustrated is a new,
sanitary and very practical device
for covering the transmitter, ef-
fectively keeping out all germs and
foreign matter, thereby preventing
the danger of spreading disease.

Most of us realize that while the
mouthpiece of the telephone is
an absolute necessity, it is an in-
cubator of germs, a collector of
filth, particles of food, tobacco, foul
odors, etc, which eventually find
their way back into the mouth of
the next telephone user. This at-
tachment makes the mouthpiece
of the telephone absolutely sani-
tary and dust proof.

The attachment is made of steel,
neatly finished, and fits securely
over the ordinary telephone mouth-
piece. It contains a small ro!l of sanitary
paper, free from any objectionable odor,
which by pulling from the bottom, can be
changed as often as desired without any

Sanitary Mouthpiece for Telephones,

inconvenicnce to the user: each roll con-
tains enough paper for about six months’
use.
FRENCH ACADEMY
HONORS PUPIN.
At a dinner on Feb. 17 at the University
Club of New York City, tendered by his
professional associates aud friends, Dr. M.
1. Pupin, the distingu.shed electrical en-
gineer and physicist, was officially notified
by the Academie des Sciunces de I” Institut
de France, through Dr. C. O. Mailloux
and Gano Dunn, of the award to him of
the distinction of the Hebert prize for his
“method of mathematical analysis of elec-
trical circuits, which is to-day recognized
as classical,” and for his “discoveries and
inventions in electrical resonance, the tun-
ing of electrical circuits and the loading of
telephone lines,” which has come to be
known as “pupinization.”

U. S. CURRENT CONSUMPTION.

Last vear, according to the census taker,
the total output of the 5.521 central electric
stations in this country was 14,000,000,000
kilowatt-hours of current.
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New Tungsten-Molybdenum Alloy Substitute for Platinum

DISCOVERY that is vastly more
A important than it seems on the sur-
face was announced at a recent meet-
ing of the American Institute of Mining
Engineers in New York, by Dr, Frank Al-

tracted as did glass. Platinum is used in
many other kinds of electrical apparatus
particularly for contact points. In metal-
lurgy and chemistry it is invaluable for
crucibles, because its melting point is 1,750
degrees centigrade, or
almost 700 degrees high-
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affected by most acids,
and is easily drawn into
fine wire or thin foil.

A substitute for plati-
num has now been found
in alloys of tungsten and
molybdenum. These
metals have, of course,
long been known and
used, but it has mnot
hitherto been known how
they could be made re-
sistant to oxidation.

Dr. Fahrenwald con-
ducted experiments that
led to the solution of this
problem, Tungsten and
molybdenum possess
many characteristics in
common., The former
melts at about 3,000 de-
grees C., the latter at
2500 degrees C. They
are practically insoluble
in any of the common
acids, their tensile
strength exceeds that of
steel, they can be drawn
to finer threads than any
other metals, while their
specific gravity is 70 per
cent. greater than lead.

L

In recent years tungsten
has been replacing plati-
num in the automobile
industry. Their co-ef-
ficient of expansion is
3 30 per cent., lower than
- that of platinum.

Fig 1.—Section of the Electric Furnace in Which Dr. Fahrenwald
Forged Tungsten and Molybdenum at about 2,300 Degrees C., the
Highest Temperature Ever Used in Metal Research Work.
Electrode Bars with Fused Tungsten Points;
Heating Chamber; F, Sliding Cup; H and I, Guides; K and L,

Electric Connections.

fred Fahrenwald of the Case School of
Applied Science, Cleveland, Ohio. This
was nothing less than.a substitute for plat-
inum,

To appreciate fully how far-reaching is
this discovery one has but to consider that
platinum is now more than four times as
costly as gold. It was quoted early in
March at $88 an ounce, but if vou tried to
buy an ounce you would probably have to
pay more than that. Platinum is so in-
dispensable that the DBritish  Ministry of
Munitions recently ordered a return of all

A

B/

Fig. 2.—Special Die Used in Forming Briquet.

c

stocks of platinum, its ores and residues
and forbade any trading in these.

Large quantities of platinum are used in
jewelry, and until recently the wires pass-
ing through the thick glass neck of the
bulbs of incandescent lamps were almost
universally platinum, for the reason that
no other known metal expanded and con-

The serious objections
to them were that they
oxidized easily at a red
heat and that they would
not readily solder with
gold and itsalloys. More-
over the larger wires were quite brittle.

The present investigator discovered that
tungsten and molybdenum emerged from
a hath of molten gold with a beautiful im-
pervious coating, This removed the ob-
jection of corroding, but the metal was still
as brittle as glass. Dr Fahren-
wald then set to work to dis-
cover a way to overcome this.

It must he understood that
all pure metals are aggrega-
tions- of minute crystals. These
crystals have not a regular
geometrical shape. but have a
definite and regular arrange-
ment by which any metallur-
gist can recognize -hy a glance
through the microscope with
what metal he is dealing.

It might be thought that
when a metal is broken it
would crack along the inter-
stices hetween the crystals, but -
it has been shown experiment-
ally that the amorphous matter
which, as.it were, cements the
crystals together, is the strong-
est part of the metal and that
the break comes across the
crystals themselves. From this
it follows that the larger the crystals and
the less of the amorphous matter, the more
brittle will the metal be. There is natur-
ally most of the amorphoys matter in the
metal with the smallest crvstals.

Aand B,
D, Briquet; E,

Professor Fahrenwald tested at various
temperatures and under various high pres-
sures many combinations of tungsten, gold
molybdenum and palladium. He devised
a special electric furnace that gave him
3,000 degrees C. temperature, of which a

Fig. 3.—The Briquets Are Compressed in a Brinell
Hardess Testing Machine to a Pressure of More
Than 300,000 Lbs. Per Square Inch.

diagram is given herewith, The parts com-
prising this furnace (Fig. 1) consist essen-
tially of two adjustable electrode bars, A4
and B, fitted with fused tungsten contact
surfaces, (, between which the briquet D, is
placed. Current is passed through the
briquet which, by its own resistance and that
between the contact surfaces, may be heated
to any temperature up to its melting point.
.n inclosed heating chamber, E, is formed
by dropping the sliding cup, F. into a close-
fitting recess made for it at the base. Gas
is passed through the tube G into this
chamber, from which it escapes through
the outlet shown. This opening serves

Fig. 4.—Micro-Section Photo of a 50 Per Cent. Tungsten-
Molybdenum Alloy Briquet.

also as a peep hole for an optical pyro-
meter,
In operating, the bar, A4, with its elec-
trode and housing. F, is raised through its
(Continued on page 203)
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Harnessing the Atmosphere’s Nitrogen Electrically

HE enormous quantity of explosives
used in the European war has caused
a vast amount of experimental work
to he carried out, in order to obtain "ni-
trates,” which are the main chemicals in-
volved in the manufacture of these ex-
plosives. At present all the nitrates are
obtained from the Chilean nitrate beds,

Fig. 3.
for the Reduction of Atmospheric Nitrogen into Sodium Nitrate to
and Other Commercial Commodities, a Process Soon to Be

Exploited in This Country,

especially sodium nitrate (NaNO,). This
is being constantly and voraciously con-
sumed, and at the present rate of consump-
tion, it will not last a great while, hence it
was imperative that research work should
he started so as to find a method of making
this compound artificially.

It is stated that in Germany a large
number of plants have been built for pro-
ducing this substance by obtaining nitro-
gen from the atmosphere. The method
which the Germans employ is purely elec-
trical. This schieme of harnessing the at:
mosphere’s nitrogen is not new, however,
as it has been under development for sev-
eral years both in this country and Nor-
way. lHowever, as lngland has blocked
Germany’s ronte to Chile, so that she can-
not obtain her nitrate supply from that
country, the Teutons were forced to manu-
facture their much needed nitrates. There-
fore plants for this work were created
by the brain-work of some of the great-
est chemists, of whom Germany has long
been spousor, as is well known.

Not only are the nitrates important in
the manufacture of explosives, but they
are also far miore important as fertilizers.

The most interesting method of fixing
the nitrogen of the atmosphere is one in
which man copies the handiwork of nature.
It is a well-known fact that thunderstorms
are something more than rolls of thunder
and blinding flashes of lightning, that the
clectric snarks produced in its path cavse
a “chemical reaction,” which leaves oxides
of nitrogen and traces of ozone in the air.
The oxides are washed down into the
carth by the rain and so contribute to some
extent to a renewal of those nitrogen com-
pounds so necessary for the betterment of
soil and crops. It 1s many years since Sir
William Crookes demonstrated the burn-
ing of air by means of a high tension
discharge, but not until recently has the
lesson of the lightning heen acted upon in
a practical, manufacturing way. At Not-
odden, Norway, was established the first
factory especially and solely designed for
the manufacture of fertilizer directly from
the atmospheric nitrogen. The process is
an electrical one and it is on this account
that it is so interesting.

The new nitrate industry is at present

The Birkeland-Eyde Electric Furnaces Used in Norway

By Samuel Cohen

in its infancy while the saltpetre (sodium
nitrate) of South America is still a for-
midable competitor of the artificial prod-
uct. The new process consists of passing
a discharge of between 3,000 and 5,000
volts pressure between two clectrodes, a
powerful electro-magnet being used as a
deflector with its polar extremities at right
angles to the direction of the
discharge. The electrodes are
placed one-half inch apart and
the discharge is sufhcient to or-
dinarily fuse the electrodes. To
prevent this they are counstruct-
ed so as to allow a steady
stream of water to pass through
them for cooling purposes.
The current is alternating
and the passage of the spark
is instaptly followed by an ig-
nition of the ueighboring air.
It burns with a roar and the
arc revolves swiftly like a pin
wheel. The illustration at Fig.
1 shows the connections and
principle of action, although
in actual practice the apparatus
i1s contained in a massive cast
iron chamber and the air is fed
the center of combustion
through a narrow grate or flue.
Iig. 2 depicts a schematic view
of the furnace. The two high tension elec-
trodes here observed are not shown in Fig.
2, as this is a sectional view of the hol-
low arc chamber. The high voltage elec-
trodes are placed at right angles to the
plane of the view here given, i.e., as if a
pencil were projecting through the page.
These electrodes are connected to an al-
ternating current source of 5000 volts po-
tenttal. The outlet for the gaseous prod-
ucts is located at the base of the arc cham-
ber shown in Fig. 2. The air is fed into
the chamber through the two outer pipes
marked air inlet and nasses through the
grate-like discs as the arrows indicate.
After the alternating current arc has acted
upon the incoming air, the mixture of gas
and air emerges through the efflux pipe,
which is connected to the water tanks.
The alternating current has been found

Hagrier corl,
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Fig. 2. Perfected Electric Furnace for Reduction

of Nitrogen. The Arc Passes Between Two Elec-

trodes Perpendicular to the Plane of the View

Shown, and is Acted Upon by the Two Magnet

Poles. The Air Inlets, Also the Outlet for the

Gas and Air. Are Located at the Base of the Arc
Chamber,

best for this work as the arc, which takes
place not in the space between the mag-
net poles N and S, but at right angles
thereto, tends to rise upward, then down-
ward until it breaks. The arc has, there-
fore, to restrike constantly for every al-
ternation of the current. The gaseous
products are drawn off and passed throqgh
water towers, containing a weak solution

of caustic soda or caustic potash. The
Alerroror
mnaictve res
500 rols
1797 @

Fig. I. Elementary Nitrogen Reduction Furnace.

The A. C. Arc Causes a Chemical Change in the

Air, Between the Electrodes, Yielding Sodium
o Nitrate, Etc.

product of combustion may he regarded as
nitrous oxide—NO. The nitrous oxide
passes into an air chamber where it im-
mediately unites with the oxygen to pro-
duce the familiar nitrous peroxide NO..
This passes into a water tower where it
dissolves in the water with the formation
of nitric acid, 1INO; and nitrous acid

These acids then come in contact with
sodium or potassium hydrates and react
to produce the sodium nitrate or potassium
nitrate.

As already mentioned, the natural fer-
tilizer found in such abundance in Chile,
is “‘sodiwin nitrate,” hence it is a feat of
no small importance to be able to produce
the same substance directly from the air
using an eclectric furnace, the power being
obtained, as in the case of the Norwegian
nstallations, from water power. Years ago
a pioneer experimental installation was
built at Niagara Falls. Tn itself it was a
failure, but undoubtedlvy the United States
will in time possess working installations
of this sort, now so successfully operated
in Furope.

The Birkeland-Evde electric  furnaces
which are used in Norway mav be seen in
I'ig. 3. Each of these large circular units
are the furnaces containing the special
clectrodes and a means of supplying the
air. This is the most successful nitrogen
reduction plant ever installed by any coun-
try.

THE ELECTRICAL FLAT.

Modern apartment houses which depend
entirely on clectricity for cooking are now
being built. In each of the 95 apartments
in Carleton Court, Buffalo, N. Y. the
owner has installed an electric range for
the tenants.

Each apartment is further equipped with
an clectrically operated refrigerator, so
that electric service includes heat, cooking
and refrigeration, as well as light.

To anyone familiar with apartment life,
it is pleasant to think that this equipment
dispenses with the necessity of placing the
family food in the refrigerator with the
ice that has been delivered on the dumb-
waiter that is daily used for handling the
garbage can.
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The Marvels of Modern Physics

By Rogers D. Rusk

Assistant Instructor in Physics, Ohio Wesleyan University

THERMO-ELECTRIC AND MAG-
NETIC MYSTERIES

T has often been said that a flow of
heat in a conductor is similar to a flow
of electricity, but we know now that there
is more than a similarity. There is a defi-

The **Peltier Cross,’” Comprising Two Dissimilar

Metal Strips, Which, When Connected to a Bat-

tery Become Hot or Cold, Depending upon the
Polarity of the Circuit

nite relation between the two which is fun-
damental in its nature, The most delicate
apparatus known to man is being used to-
day to study these phenomena, in an effort
to learn more of nature's secrets, but not-
withstanding this, the effects which are de-
scribed in this article are such that they
can be created, if not accurately measnred,
in even the most modestly equipped labora-
tory.

Fver since 1821 it has heen known that
heat may cause an electric current in a
circuit composed of different kinds of met-
als.  Seebeck, who discovered this, joined
a German silver and an iron wire together,
forming a complete circuit, and upon heat-
ing one juncture while the other was kept
cold, he found that a current flowed from
the German silver to the iron through the
hot junction. To complete the circuit, of
course, it flowed in the opposite direction
through the cold junction. This effect was
named after its discoverer, and by further
experimentation it was found that all met-
als can be arranged in a thermo-electric
series such as the following, and that whern
a couple is made of any two, the currert
will flow from the one ahove to the one
below, through the hot junction:

Thermo-Electric Series,

Bismuth. Gold.
Platinum, Silver.
German Silver. Zine.
Lead. Tron.
Copper. Antimony.,

A peculiarity is to be noticed, that the
farther apart the substances are in the
series the poorer conductors they are, hut
the greater the electro-motive force gen-
erated.

By taking advantage of this discovery the
well-known thermopile was soon invented,

The Well-Known Thermo-Electric Couple. Heat
Applied to the Juncture of Two Dissimilar Metals
Produces an Electric Current.

which consisted of a number of such ther-
mo-electric couples in series. and in a form
convenient for heating. This arrangement
gave a comparatively large current, but still
the electro-motive force was too small for
any but experimental purposes.

This principle of the thermo-electric
couple has been made use of by Professor
Boys in an instrument known as the Radio-
Micrometer, the sensitiveness of which is
marvelous. It is really a galvanometer hav-
ing a single loop of copper wire for the
moving coil, which carries a minute bis-
muth-antimony couple fastened to a black-
ened disk. It is said that the heat of a
candle three miles distant can be focussed
on the blackened disk by a parabolic mir-
ror so as to cause a current to flow in the
loop and produce a noticeable deflection.
Besides this, several less sensitive thermo-
galvanometers have been constructed.

The causes of thermo-clectricity have
long been a mystery, but they interest us
today because of the light they throw upon
the leading physical questions regarding
matter and electricity. The discussion of
the following effects will deal largely with
the application of what is known as the
free clectron theory which has been men-
tioned in a previous article.

Some twelve years after the discovery of
Seeheck, another effect was noticed by Pel-
tier. lle found that when a current of
clectricity is passed through the juncture of
two dissimilar metals, that a certain amount
of heat is generated or absorbed, hesides
the ordinary heating cffect of the current.
In order to demonstrate this he arranged
what is known as the Peltier cross, which
consists of two bars of dissimilar metals
crossing cach other as in I'ig. 1. The cur-
rent from a cell passes through two ad-
jacent arms ofs the cross in a closed cir-
cuit, while a deflection is observed in a
galvanometer connected to the two other
arms. .\s the battery current does not pass
through the galvanometer the current
which causes the deflection must be due
to the heating or cooling of the juncture.
The fact that the Peltier effect is reversible,
that is the galvanometer needle may be
deflected in cither direction, depending on
whether the juncture is heated or cooled,
gives us a clue to the nature of the effect.
The two metals, we know, are relatively
positive and negative, and when the battery
current flows in any one direction it is
cither aided or opposed by the tendency of
the couple. \When opposition energy s
evolved in the form of heat, and when
acting together cnergy is absorbed and the
temperature lowered. In Fig. 2 is shown
the diagrammatic representation of a ther-
mo-eclectric couple. The metal having the
larger number of free electrons is electro-
negative, The Peltier effect will he produced
by passing a current from one metal to the
other. When in contact a halance is estah-
fished, and the Scebeck effect will be pro-
duced if the juncture is heated, and thus
the halance destroyed hy virtue of the ex-
cess kinctic energy given the free electrons.

A better idea of the existence of these
iree clectrons may perhaps he had from a
<‘mple comparison. The free electron
theory of conduction assumes the existence
of a number of electrons in excess of the
number held in molecular combination, just
as in a pail of water, formed we know of
hydrogen and oxygen in the combination
of 11.0, a number of extra oxygen mole-
cules might be dissolved. In fact we may
consider the free electrons as held in solu-
tion Ly the metal.

An effect similar to the Secebeck effect
may he noticed in a single metal by having
its terminals at different temperatures.
This cffect was first noticed by Lord Kelvin
(then Prof. Thomson), and is called after
him, the Thomson ecffcct. In Fig. 3 the
hot end of a metal, say copper, is shown

with the fewer number of electrons. This
means that the energy imparted to the elec-
trons by the source of heat has driven
them farther apart, and as the electrons
carry negative clectricity, the cold end, with
the greater concentration of electrons, he-
comes negative. Dy convention we say the
current flows in the direction of motion of
the positive charges or from cold to hot.
In some mietals as iron, nickel, and plati-
num the current flows hot to cold, and it is

How the Electrons Become Denser at 'tfu: Cold
End of a Heated Metal Ban;, in the ‘’lhomson
Eticct.’

suggested that this may be due to the ex-
istence of an excess of free positive par-
ticles in the metal rather than negative
ones.

A large number of remarkable effects
may be produced by superimposing a mag-
netic field over a conductor carrying heat
or electricity. It is a well known fact,
upon which the theory of the motor is
founded, that a wire carrying a current in
a magnetic field tends to move in a direc-
tion at right angles to the magnetic field
due to the interacting of this licld and that
of the current. In the same way when a
bar of metal carrying a current is placed
in a magnetic ficld, there is an mteraction
between this field and the field surrounding
cach electron, tending to cause a motion
of the electron similar to the above men-
tioned motion of the wire. Consequently
when such a conductor as ABCD in Fig. 4
is placed in a magnetic field where the lines
of force are at right angles to the lines
the figure and going from above the paper
down through it, then the electrons will
tend to move towards the edge CD, al-
though flowing as a current in the direction -
of the large arrow or from left to right.
As represented in the figure, the greatest
concentration of electrons will he on the
CD side and a sensitive galvanometer will
detect this difference of potential hetween
AB and CD, at right angles to the direction
of the current. This is termed the Hall
effect.

The strange yet apparently rigid relation
hetween heat and clectricity is shown by
the fact that if in the above experiment a
current of heat instead of electricity had
been flowing in the conductor, the result
would have been the same, and a difference
of potential would have existed between
the sides. To distinguish this from the

former effect it is called the Nerust effcct

The *‘Hall Effect,”” in Which the Electrons Are
Unevenly Distributed as Shown When a_ Bar
Carrying a Current Is Placed in a Magnetic Field.

Within the last two decades another ef-
fect in a magnetic field has been discovered
by Zeseman, which has proved of absorbing
interest to scientists. Not alone is the
effect interesting in itself but the confirma-

(Continued on page 207)
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Mimic Atoms and Their Experimental Formation

Their Meaning*—Part II,

HE geometric groups of Figs. 17 and

I 18 are mimic atoms because, in the re-
lations between their inner numbers

and their total numbers of floating magnets,
they imitate the real atoms in the latter’s
relations between their positive valenciest
and their atomic weights. For example, the
inner number of magnets of the group list-
ed as carbon in Fig. 17 is 4, the inside
square of dots; and the total number of
magnets is 12, all of the dots. Correspond-
ingly, the valency of the real carbon atom
is 4 and its atomic weight is 12. Another
example, the inner number of magnets of
the group, chlorine, in Fig. 18 is 7=(1-46).
The inner number of magncts is counted as
the innermost member if the innermost ring
equals or exceeds 8 in number, and is count-
ed as the sum of the innermost member
and the innermost ring, if the innermost
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Fig. 17, Chart 1, Showing Actual Groupings of Floating Mag

the Magnctized Steel Needles Are Mounted on Cork Floats.

Magnetic Coil, Excited by Batteries, the Needles in a Very Uncann
Grouping Followed Depends Upon the

ring does not equal or exceed 8 in number.
The total number of magnets is 35. Cor-
respondingly, the maximum positive valency
of the real chlorine atom is 7 and the in-
tegral number of its atomic weight is 35;
the complete weight is 35.45.

The atomic weight considered in this com-
parison of relations is the integral part of
the complete number, which latter may
have, besides, a small decimal part not re-
garded; and the valency considered is the
positive, or sometimes known as oxygen
valency. The positive valency is now known
to be equal to the number of electrons
which can he detached from an atom when
the latter is transformed into a positive
ion. The inner number of floating magnets

*By all means read the first paper on this sub-
cct in the June issue.

*Valence. The dcgree of combining power of
an atom.

By Eric R. Lyon, A. B.

of a mimic atom therefore stands for the
number of electrons which can be detached
from the imitated real atom. When these
electrons are knocked out, the unfortunate
atom is left with an equivalent charge of
positive electricity. It is now an ion and it
must seek a combination with other ions,
the sum of whose excess negative charge
will equal and Dbalance our particular
friend’s positive charge. In other words elec-
trons escape irom some atoms and plunge
into others, there to remain for some time.
The one set of atoms becomes positive
ions and the other set becomes megative
ions. Electrostatic attraction combines the
opposite ions into small neutral groups
which are the molecules of substances.

To explain why the real atom should so
behave itself in regard to the example set
for it by our mimic atoms, we should adopt

Magnesium
24
2¢81/¢

umber of Floating Magnets Used.

as simple and straightforward a theory as
may be possible. It has so far always been
found in science that an intricate theory of
the elemental parts in any group of phe-
nomena is unnecessary and is soon rendered
untenable. \e will therefore regard a typi-
cal atom as consisting of nothing more in-
tricate than a small ring of positive elec-
tricity, maintained as a ring—instead of
as a smaller spherical nucleus such as is
the electron—by its own rapid rotation;
and in this atom there shall also he a
plane group of electrons whose negative
charge equals the positive charge of the
ring, and whose electrons are held imside
and in the plane of the ring by an elec-
trostatic attraction between them and the

ring which varies directly as the distances °

involved, instead of obeying the customary
inverse-square-law of forces, which, we as-
sume, does not operate dominantly inside

nets. The First Paper, in the June Issue, Explained in Detail How
These Are Set in a Tank of Water and Under the Influence of a
Manner Take Up One of the Positions Here Shown. The

of a certain critical atomic range deter-
mined by an elastic limit in the ether it-
self. Atoms of this type are shown at
(9), (11), (12), and (13) of Fig. 19. They
are nothing more than rings of positive
electricity having inside of them groups
of electrons which are identical in num-
ber and arrangement with the numbers and
arrangements of the floating magnets in
the mimic-atom groups of Figs. 17 and 18.

In this case and with the force law as-
sumed, it may be shown that the electrons
are held inside, and in the plane of the
ring, and that they are attracted toward
the center of the ring by a simple re-
sultant force which varies directly as the
radii from the electrons to the ring center.
It now becomes manifest that the inside
members of an electron group are the ones
most easily ejected, and in this les the
explanation of the positive ion valency.

Can we also explain
the negative ion val-
ency?  Nature has
given us a very good
hint to begin with. It
is the fact that the
negative or hydrogen
valency of an atom is
equal to the number
8, subtracted from the
positive valency. For
example, the sixth
family of atoms in
the periodic classifica-
tion of the latter in-
cludes oxygen, sulphur,
and  several others.
These atoms have 6
for their positive val-
ency and —2 for their
negative valency. One
of them can lose 6
electrons or gain 2, ac-
cording to its condi-
tion, —2 b

In (10) of Fig. 19,
we have an example of
the two valencies of
the sixth family of
atoms, The molecule
there pictured is that
of anhydrous sul-
phuric acid, H.SO,.
The sulphur atom acts
there as a positive ion
of 6 charges, having
lost 6 electrons. The
4 oxygen atoms are
negative ions of
charges each, having

ained 2 electrons
each. The electrosta-
tic Dbalance of the
molecule is completed
by the 2 hydrogen ions, each of which has
lost its one and only electron.

The fifth family of atoms, represented
by nitrogen and phosphorus, has § for its
positive ton valency and —3 for its nega-
tive ion valency; —3-=5—8. The fourth
family, represented by carbon and silicon,
has 4 for its positive and —4 for its nega-
tive valencies, —4— The first, sec-
ond, and third families do not have nega-
tive ion valencies unless, perhaps, in rare
and unstable cases. The seventh family,
represented by fluorine, chlorine, bromine,
has the positive valency of 7 and the strong
negative ion valency of —I1; —1=7—8.
Most remarkable is the combined eighth
and zero families. That the two should
be considered together is evident from the
fact that wherever an element or atom.
such as helium, neon and argon, appears
in the zero-inert family none appears in
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the corresponding place in the eighth fam-
ily, but there is left a vacancy there. Like-
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wise, wherever one of those peculiar small

the atom’s center of attraction which is the
center of the positive ring.
If an electron enters an atom nearly
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begun—except for loss of energy by radi-

ation, or from deflection by other atoms—

/ 2

Iner?
Aforn

7

0

2
4

® Qv iy

Urrvolens
Arorm

Or-Afornic Molecu/e.
wo Divarent Afoms
\ 7 comabinatiorn

+
-0
H

v @
&= @,i

Complex Molecuse of 11eSOs
Combination by lorvzalion.

3 4 5
Drvalent Jrivglent Guaarivalent
Afom Afon Alom
het -- +
- H o "

é

Tri - Atormic Molecule, such as or
warer 0. Divalent Aform
holaing o {/p/ya{e;/ Alorns

i

2N

\ 4
= e a o
218 N Ly
~ gy
@J:

Nitrogen Gos.

‘Ot xI+

of

*ring
9

ong Llelrons

kY /

4 74

eichange of vibralng Electrons

Fig. 19.

0%0

Di-Aformrc Molecurse.
mo Univalent Afoms

Cis¥Ting \is- group

Theoretical arrongement of Alarms

Nolice forvzation of Molecu/e.

3
3 stages in theoretical process of formation of Molecute Ne, of
Combination by continvous arcavlalory

n combination

x|+

O+ ring

n 0. Molecule.

Llectron Gireur!.

@ |

Chart lllustrating the Effect of Valence or Degree of Combining Power in Various Atoms. Also How a Molecule May Form by
a Certain Action of the Electrons.

groups of closely allied atoms, such as iron,
nickel and cobalt, or platinum, iridium and
osmium, appear in the eighth family, the
corresponding place is vacant in the zero
The characteristic positive val-

family.
ency of the eighth
family is 8, but the
family  has no nega-
tive valency—then the
negative valency is
0; 0=8—8. The ele-
ments of the zero
family are the inert
gases. Their atoms
have no valency—
theirs, then, is the
negative valency of
the combined zero-
eighth family.

This would seem to
indicate, that, wher-
ever the second inner-
most ring of electrons
in an atom group is
itself, with at least 2
or 3 electrons greater
than 8 in number, the
first innermost ring
and the innermost
member may together
become, by the ac-
quisition of electrons
entering the atom
from without, a rota-
ting innermost
of 8 but of not great-
er than 8 e say a
rotating innermost
ring, because an elec-
tron cannot fall into
an atom under the
action of the latter's
electrostatic attraction
and remain there un-
less the electron is
able to rotate around

ring

Fig. 18, Chart 2, lllustratin
nets Will Take

t

along the axis of rotation or e posi-
tive ring, its momentum will carry it right
on through and out of the latter’s immedi-
ate field on the other side to” a distance
equal to that at which the journey was

Aluminum
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Further Group Figures Which a Certain Number of Float

p These Positions in a Very Positive Manner.

Jrlicon
28
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Chlorine
35
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and, if undisturbed, the electron will re-

turn on its course
back through the atom
and will describe a

series of oscillations.
It may be shown, too,
that an atom’s im-
mediate field of force
acting upon a resting
electron placed within
the field at any point
except those in or al-
most in the positive
ring’s plane of rot.-
tion, is such as to
cause the electron to
oscillate in the man-
ner above described,
except that the am-
plitude of the vibra-

tion does not, of
course, pass beyond
the immediate-field-

range; and is such as
to cause the electron
to pass perpendicular-
ly through the rota-
tion plane at a point
very near or at the
center of the ring.
In this last case,
furthermore, the ex-
cess vibrational en-
ergyv of the particular
electron will almost
instantly be given up
to the rest of the elec-
tron group, and the
whole group will vi-
brate with much di-
minished  amplitude
back and forth
through the ring, belly-
ing out at its middle

somewhat like a stretched diaphragm.

We may mention here that the loss of
energy by radiation in this latter case will
be extremely slow—this from the theory of

(Continued on page 208)

Magnets Will Assume. The Mag-

in
Note the Equiligrium of Each Magnet.
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Trailing Aravilla

July, 1916

And How the Marvelous Electromatograph Came into Action

perhaps a touch of scorn on the Gen-

cral’s face as he watched Professor
Gunzri adjust the wire connections of the
odd-looking  Electromatograph, securing
current through the Teck Duplex-Wireless
Power Line.

“General!” exclaimed Cawthorne, the
young millionaire exploiter of the inven-
tions which had made a world renown.
“Allow me to suggest that you direct one
of your officers to write some communica-
tion on a slip of paper, and at the same
time to put his thoughts on something, if
possible, quite different to the subject he
writes upon. That will give this appa-
ratus a test.”

The General’s eyebrows went up and his

THERE was an air of listlessness ana

By George Frederic Stratton

*Just a moment!” interrupted Cawthorne.
“Tt will show more fully the marvelous
exploits of this apparatus if Lieutenant
Travers first writes, on another paper, ex-
actly what thoughts he had when he wrote
the first.”

The Lijeutenant glanced at the General;
got a nod of approval and instantly pre-
pared another paper which he handed to
his Chief, who, without glancing at it,
folded it under his belt.

Then Gunzri threw the switch. In-
stantly the fine wire screen supported
above the cabinet began to glow with in-
candescence, followed by a strange quiv-
ering pulsation of light and shadow as of
a lake of molten metal disturbed by a
breeze. Qutlines began to appear, form-

There was a gasp from that officer and
over his bronzed handsome face came a
deeper flush of the red tan; but as he
glanced sharply at the other officers he
saw no ribald looks—nothing but amaze-
ment and appreciative sympathy.

Gunzri switched off and as the incan
descent picture faded out he pulled the
slide and drew out the paper, handing it
to the General.

The rugged, gray old warrier read it
aloud:—

My home—my parents’ home—is on the
banks of the Kennebec River, above Au-
gusta. During my last leave of absence
my parents celebrated their silver wed-
ding and many old friends were there to
congratulate them.”

“7. .« He slipp;d the paper into the Electromatograph and the picture appeared . .
downcast chin and peered into his face . . . . he whipped out a revoiver and put three shots into the poor wretch’s body.

shoulders shrugged, but he turnea to the
group of uniformed men who were stand-
ing about the Headquarters tent.

“Lieutenant Travers!” he directed, “do
as Cawthorne requests.”

“A single paragraph or a short scntence
will suffice,” smiled the millionaire. “I
think it would be wise to withdraw where
you'll have no eyes on you to bother you
at all”

Travers left the tent and returned in a
few moments with a paper which he hand-
ed to the General. Professor Gunzri had
pulled a small metal slide out of the ma-
chine and now observed :(—

“If the General will place the paper—
writing down—on this slide we can at once
make the test.”

ing themselves into trees and a building,
until with a final quiver the mistiness
cleared and a picture stood out as sharp in
detail as though engraved on glowing steel.

The scene showed an old typical shingle-
walled New England home facing a broad
river. Gliding down the river was a lum-
ber schooner, and on the lawn under a
great oak was a table spread around which
sat a number of guests, laughing and chat-
ting gaily.

Then the picture dissolved into another.
A farmhouse was shown in the background
and in the foreground, concealed from the
house and barns by a thick clump of cedar,
was Lieutenant Travers holding in his
arms a girl who was clinging to him with
adorable tenderness and tenacity.

. . Aravilla stepped close to the man, savagel

'l;/ uplifted the

Then he turned to the Licutenant:—
“Was that picture on the screen your home,

Travers?”

“1t was, Sir. Absolutely correct in
every detail. The company had dinner on
the lawn just as it showed.”

“And the second picture, Lieutenant.
Was that what came into your mind while
you wrote the first?”

“It was, Sir!”’

The General drew the second paper from
his belt, glanced at it and then read it
aloud :—

“As I wrote the first paper my thoughts
went to this girl I left hehind me and my
farcwell with her as I left to join the
colors. Her home is sixty miles inland
from the river.”
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There was intense silence when he fin-
ished, but on every gaunt, bronzed face
was corrugations and brows drawn to-
gether with perplexity and deep study.
Presently the General said sternly :(—

*l understand, Lieutenant, that you nev-
er met the Professor or Mr, Cawthorne be-
fore coming into this tent?”

“Never, General!”

“Nor ever held any communication with
them?”

“Not the slightest, Sir!”

The General turned to the other officers:
“Gentlemen, | am going to request Pro-
fessor Gunzri to make the same explana-
tion of this astounding apparatus to you as
he made to me on his arrival this morn-
ing. It may lead to some change in our
campaign. Now, Professor!”

The thick-necked, broad-shouldered, but
almost dwarfed man faced the officers.

“Gentlemen! My theory of the action
of this electromatograph is purely an ab-
stract one. Of course you know that when
a man writes anything his thoughts may
be concentrated upon the matter on which
he writes, or—as frequently happens—they
may wander over a series of impressions
or occurrences having more or less bear-
ing upon the subject matter of his writing.
Evidently those rapidly recurring ideas and
memories do, by some electro-magnetic ac-
tion which I do not pretend to explain, flow
through ‘his nerves to his pen and become
incorporated with the writing. Then, when
we place the writing in this apparatus,
those incidental thoughts, preserved
through the written words, are through
the action of the electric current trans-
ferred to the screen in the form of actual
pictures, as true I have always found as
a photo.”

“A species of electro-mental transfer-
ence,” suggested Cawthorne.

“Possibly! We as yet so little under-
stand the principles of electricity that spec-
ulation upon one of its marvels—acciden-
tally discovered—is at present fruitless.
We know some of its possibilities, and
knowing them who dares say that it has
any impossibility. We know that power,
equivalent to two hundred thousand or
more horses, can be sent through a small
wire for hundreds of miles and instantly
exert that power for work. We know
that its pulsations will travel unerringly
through a three or four thousand mile
air space to a certain defined goal. No
man can say how! No man dares define
its limitations!”

“Although the mechanical details of this
apparatus were designed by myself, the
actual impulse or principle on which it
operates is as mysterious to me as to you.
It not only shows plainly what the words
on the paper actually mean or refer to, but
it shows as plainly what the writer had in
his mind when writing.”

He nodded his massive iron-gray head
emphatically as he concluded.

“Follow with your idea of
cal use to the Army, Professor!
ed the General.

“Mr. Cawthorne is the man to do that,”
asserted Gunzri. “It was his first thought
when [ introduced myself to him, hoping
for help to make the apparatus, and he
placed his fine experimental shops at my
disposal, and ample capital.”

The General glanced at Cawthorne, who
commenced :(—

“The Professor is right. My first thought
of the use of that machine was that it
might detect for you the correctness or
incorrectness of the information you have
been getting in this campaign from the
Mexican natives and from the Mexican
authorities. Tt scems to be pretty well
assured that much of such information has
been for the special purpose of leading

its practi-
" demand-

Wil v i il
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your command away from the bandits and
insurrectionists instead of to them, When
this marvelous screen recalls the thoughts
of the writer as well as what he writes, it
will certainly show lies as well as truths.”

“It's worth trying,” muttered the Gen-
eral. He opened a dispatch case and drew
out a letter on dirty rough paper.

“This is the note brought in by that
peon, stating that Aravilla and his party
had gone into the Cuicatlan country, and
that statement was, as usual, a mistake or

a deliberate misstatement, Try that, Pro-
fessor' !

Gunzri slipped the paper onto the slide,
threw the switch and the uncanny incan-
descence commenced. The picture showed
a group of Mexicans in a weird caiion and
murmurs broke from the officers as they
saw, in the most gaily uniformed man, the
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well-published figure and face of the atro-
cious chief, Aravilla.

Before him, seated on
native girl, writing. .\ peon appeared and
Captain Berchall muttered to the Gen-
eral:—"That is the peon who brought that
note, Sir.! The gash on his left cheek is
unmistakable !”

The girl finished writing and with an
audacious, triumphant smile handed it to
Aravilla, who in turn gave it to the peon.

Then the picture dissolved into one
showing a different scene. It was a nar-
row gulch with almost perpendicular moun-
tains on either side, and working through
it was Aravilla’s party, riding steadily.
Then it faded out.

The General shot a steely glance at the
Professor and Cawthorne, then turned to
his officers:—

“Gentlemen, we have got to believe that
there is no conspiracy between these two

a rock, was a
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men to deceive and mislead us with false
pictures. Such damnable treachery would
have but one result. Take out that pa-
per, Gunzri. On the back is a translation.
Read it !”

Gunzri read:—“This is written by a
wretched girl in the power of the brutal
Aravilla, hoping that the noble Ameri-
canos will overtake him and rescue me
from him. lle has just commanded his
army to go at once over to the Cuicatlan
country, so that he can come upon you
from the Naranjos Caiion.

My brother, who is a camp helper, will
try to escape with this and bring it to you.
Do not hurt him. He is forced to work
for this army.

“Isa Castellon."

“Now!” growled the General, “if that
first picture was true, the girl les! We
saw that Aravilla dictated that note and
himself handed it to the peon who brought
it .

“And we know that he never went to
the Cuicatlan region. Captain Berchall,
who returned with the search squadron
this morning, reports that no trail signs of
any party were found. Now! What's the
meaning of the second picture? Did any-
one recognize that gulch they were going
through?

“There's one man who perhaps would,
General, if he saw the picture. The scout
Berkhole! 1lle came back into camp with
us this morning.”

“Order him to come here!” directed the
General. “Now, gentlemen, all; not a word
to Berkhole as to this apparatus or the

pictures. If there is any value in it all,
the operation must be kept absolutely
secret.,

In a few moments Berkhole appeared—
a typical Texan frontiersman.

“Berkhole,” said the General, “we have
some views here of the country that we
want you to look at carefully and see if
you recognize them. Gunzri, show them
again!”

The Professor replaced the paper, threw
the switch and a gasp broke from the scout;
“Moving pictures, Eh! Aravilla, by heaven‘
Don’t know that place. It might be mos’
anywhere in any of these ranges—here or
elsewhere.”

The picture changed as before and Berk-
hole glared as he saw the great band of
Insurrectionists trotting through the Cafion.

“Yes! 1 know that place well. It's Ix-
catepec Gulch; leads through to Chupa-
deras!”

“To Chupaderas!” exclaimed the Gen-
eral. “Just north of us?”

“That’s the place, General! I was
through there with a band of prospectors
less'n a vear ago.”

The Generals face contorted with a
fiercely grim scowl. “You may go, Berk-
hole. Say nothing outside about the pic-
tures you have seen. That is an impera-
tive order!”

“Now, gentlemen, if this is all correct
it might have been very serious for the
entirc command if we had not known it.
Aravilla has worked to the north of us
probably to attack our line of communi-
cation, while Carasco, with ten thousand
men, is advancing rapidly from the south.
Theyv'd have had us hetween them. Captain
Berchall lead your troops north and cut
off Aravilla! Travers, order out a squad-
ron of gvroplane scouts over that Ixcate-
pec Gulch. Instant work, gentlemen!”

As the two officers left, Cawthorne salu-
ted the General and exclaimed :—

“There came in with the convoy this
morning two of our Gravitation Nullifiers,
Sir. 1 think this is their opportunity.”

“Ah-h! Those marvelous machines that
put the Japo-Chinese army out of com-

(Continued on page 217)
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Radio Club Activities

try have been particularly active the

past few months, and we hope to
hear of still greater efforts by the amateur
wireless fraternities in the near future. Of
course this does not mean that you are to
“jam” the ether continuously with your
strongest waves in an effort to show the
power of your set or to

T HE Radio Clubs throughout the coun-

members may wind their coils and per-
form other work which is difficult to ac-
complish at home perhaps, as about one
experimenter in a hundred possesses a
lathe of respectable size, or voltmeter that
reads in volts and not in some fancy di-
vision of that honorable unit which may
be anywhere from a third to three-quar-

attempt some extraordin-
ary transmission record.
It's a fine idea to try ont
your transmitting set, to
be sure, as pnossibly vou
may have in use a new
wrinkle, which 1means
higher efficiency, but
such tests should be con-
ducted with a show of
decency and respect to
your brother “Radio
Bug.” True, he may
have only a ¥4-inch spark
coil for sending, and a
spark that sounds—well,
never mind, but on the
other hand that chap may
be a genius and intensely
interested in the recep-
tion of long distance sig-
nals. Quite possibly he
may be experimenting
with a new form of am-
plifier, which, after he is
through developing it
may be of undreamed of
value to you.

Wherever possible we
always recommend the
radio experimenter to
join a local society or
club composed of men
interested in this subject.
If there is no club in
your town or city, why
not start one? It's easy
and, by communicating
with other radio ama-
teurs in your locality
about the idea, a start
can be made at practi-
cally nocostatall.  Such
preliminaries are com-
monly handled by wire-
less or by letter. Two
heads are better than
one, is an old saying, and
so it is in a radio organi-
zation. Little is actually
gained by going it alone,
and moreover it's twice
as hard to solve many of
the problems and studies
encountered as when you can bring these
before the club’s technical staff. Many clubs
have arrangements made with some local
high school professor or municipal engineer,
whereby they can obtain expert advice on
dificult questions. Individual members
rarely ever possess a wave meter or decre-
meter, two very important instruments, but
even a small club may, by individual tax-
ation or by a special campaign, raise suf-
ficient revenue to purchase this highly de-
sirable equipment. Again, most clubs
have a small laboratory and shop with at
least a lathe and drill press, where the

tions.

Upper Left View: The Radio Squad of a Brooklyn, N.Y., Company of the United Boys®
Brigades of America, on Duty. i
Below: Excellent Wircless Exhibit of the Fi

Upper Right:
Orleans, La., During the Jovian's Electric Show.
ters of the correct current value.

The photographs on this page show some
of the work done by radio clubs. Perhaps
other associations and members of the
Radio League of America will gain sug-
gestions for their own activities from the
pictures which have been published.

On the first Saturday night of last
April a number of radio amateurs of New
Orleans, met in the Y.M.C.:A. building and
discussed the formation of a wireless club
that would cover the Fifth Radio District
of the United States. A staff of executive
officers for the organization was selected

Telegraph Corps Establishin
th District Radio Clu

at that time. The club is now well known
to amateurs who were not aware of its for-
mation previously, and applications are
coming in every week.

Recently the Jovian League of New Or-
leans announced in the daily papers that
it was going to give an electric show, The
Fifth District Radio Club immediately got
busy. With only a tveek
in which to get the ama-
teurs together and secure
the loan of their instru-
ments, it set out upon the
task. Some amateurs
were not at home and
therefore the sets could
not be obtained. Satur-
day night arrived and
still the exhibit was lack-
ing some instruments.
Monday night the club
opened its exhibit with a
number of wireless sets
in the booth shown in the
photograph, which was
also occupied by the
Y.M.C.A. wireless scliool.
As the week progressed,
sets from all sections
were brought to the show
nightly, but because of
lack of space they could
not all be exhibited.
Those exhibited were of
the latest panel type sets
designed and constructed
by members of the club.
There were also some
separate instruments ex-
hibited, but the finest
complete set won the
medal.

In the rear of the
booth is a panel type
transmitting set, under
construction by LA
Taylor. On the table to
the right is the transmit-
ter of G. P. Reynolds;
next is an up-to-date re-
ceiving set of another
member. On the end of
the table is seen one of
H. V. Roome’s oscillaud-
ion bulb detectors. At
the top of the hooth is a
signal post with a num-
ber of lamps on it, which
were used for communi-
cation with the booth of
the Y.M.CA. radio
school located on the
. . other side of the build-
ing. Besides many other instruments ex-
hibited in this booth, there was an auxiliary
set from the radio school. This consisted
of a ten-inch coil, three storage cells, the
panel charging board and Marconi receiv-
ing set. As this photo was taken on the last
day of the show, many sets were removed
which consequently do not appear in this
picture,

The TFifth District Radio Club would
like to hear from radio amateurs in the
fifth district, who have not yet received a
letter from the secretary. Address all

(Continued on page 209)
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Editor's Mail Ban

_CONSTRUCTIVE CRITICISM.
Editor To Electrical Experimenter:

I sorry not know writting enough English
to make myself understood to you as I wish
but think that you will understand me.

1 have received your instructive mag-
azine until November. As I am Operator
and serius experimenter your Magazine is
to me very much interesting, for what send
herewith draft Bauk for $1.50 to renewal
my subscription for another year start from
number of December of 1915.

Your Magazine at present seems me good
but they would be best, and I shall like
read throught in Magazine any articles de-
voted to the side practical of serius experi-
menters and operators of wireless (not only
some articles devoted to the “poors ama-
teurs” and to yours smalls spark gap). Very
good articles writting considering worthy
and fully the differents apparatus of a
equipment about 1 to 2 K.\V. power; give
out the directions ideas fresh from authori-
tative personal experience of the writter
about the severals troubles and faults of the
differents apparatus of a set sender.

To shown the mains characters which
mean or indicate that a fault is just pres-
ent: how know a short circuit on Primary
or Secondaries of transformer of low fre-
cuency, what fail spark, when break down
condenser main and Preventer Kick back;
give out methods of testing for continuity
this circuits for meaus of buzzers, phones,
galvanometers, lamp light, etc., out lined
sheme used on each test, which tell best
that very much words.

It would constitute a indeed usefull Mag-
azine betters that a book, it will be recop-
pilacion complete information of valuable
directions and O.K. help to operator. In
actual practice of the working the nature
of the service demanded from the apparatus
there are occasionals bad injury or breack
down or serius faults arise in course work-
ing. 1f then the operator-reader of “E.E”
take the Magazine in order to inquire a
practical rule, a very good method to local-
izate and test the fault and know how, be
rectiied. Your very trully,

PROF. RICARDO MORAN PEREIRA,
. Capitania del Puerto.

Guayaquil, Ecuador, S.A.

[I1"¢ purposely have copicd werbatim
the letter of our distinguished subscriber.
IHandicaped as Prof. Pereiva is by his lack
of Englsh, it is gratifying that The Elec-
trical Experimenter fulfills its mission ci'en
in Ecuador. Although not wery familiar
with our language, Prof. Pereira offers con-
structive criticism—the kind which helps to
make the magasine better and greater. 1We
shall publish in the ncar futurc scveral
articles touching upon the subjects as out-
lined by our far-off subscriber—Editor.]

SUPPLEMENTS ARE WANTED.
Editor Electrical Experimenter:

1 greatly enjoyed the splendid supplement
of Marconi in your August, 1915, issue, as
well as the “How-to-Make-Tt” supplement
in the September issue. T am certain that
1 express the wish of thousands of other
readers of your wonderful publication by
asking for more of such supplements.
Won't vou let us have more?

C. H. GAMMIONS.
Cambridge, Mass.

[1Ie have in preparation now a scries of
supplements which will be included zwith
The Electrical Experimenter, begining
cither with the August or Scptenber issuc.
Among the supplements, to be printed on
fine paper suitable for framing, we only

Under this heading are published com-
munications from our readers of gencral
interest to all concerned. In order that lct-
ters shall receive proper attention, we earn-
estly request to make them as short and
concise as possible. This is essential on ac-
count of the great amount of mail received
datly.

No attention can be paid to unsigned
communications, but on request we will
withhold the correspondent’s name.

EntTor.

mention the following: Edison, Tesla, Fes-
senden, De Forest, Herts, etc—Editor.]

THE READER'S AND THE PUB-
: LISHER’S SIDE.
Editor Electrical Experimenter:

To begin with, I apologize for the liberty
I am taking in what follows:

Much has been said of your valuable
magazine, and much remains to be said.
Your paper has grown rapidly in size and
circulation. 1 venture to say that the
greater part of your subscribers are elec-
trical experimenters or those interested in
the field of electricity, including the ama-
teur wireless operator. 1 prais¢ your mag-
azine and also criticize it. In doing so, lct
it be understood that I believe 1 amn ex-
pressing the opinions of the majority of
your readers.

To the reader who has observed the
greater part of the growth in technical
periodicals in this country, the case of your
magazine closely parallels that of “Popular
Electricity.” Your magazine if you arg
not careful may degenerate in much the
same way as the one just mentioned has
in the eves of the student of electricity.
For instance, the greater part of the latter
magazine’s successor is taken up with war
pictures, reports on recent electrical novel-
ties for the massage parlor or the barber
shop, or things equally ridiculous from the
standpoint of the student who subscribes
for a magazine because he believes that it
will contain something worth while and of
benefit to him.

Lately your magazine has hegun a slight
pr>ocess of degeneration (pretty.strong, isn’t
1t?)

Your new policy, “The Electrical Mag-
azine for Evervbody,” instead of “The
Flectrical Magazine for the Experimenter,”
is a cause for this statement.

Tt seems as though you are tempted to
publish material such as some of the other
semi-technical journals do and which are
only space fillers as far as the experimenter
is concerned.

Does it have to be proven to you that
there is a real need of a magazine of a
nature that will truly meet the needs of
vour experimental readers, Mr. Gernshack?
You need not accept my word, try a vote
amongst vour readcrs on the subject, stat-
ing the question to them'! In endeavoring
to extend vour policy to cater to non-tech-
nical readers, your magazine will fail to
fulfill the needs of its present readers.

Several of the other technical and semi-
technical journals cover the popular field,
and yet your magazine, almost our last re-
sort, would leave us also? T could write
indefinitely reasons why you should limit
the field of your magazine to those really
interestéd in science and cover that field
well, but T shall not do so. Your work for
the yvoung Edisons has been marvelous, and
T teil you that most of us appreciated your
efforts, and there is a real need, and it is

growing, for a magazine of your type that
fulnlls it.

Now, Mr. Gernsback, if you have read
this through and tolerated the crudity of
this message, which is sincere at heart,
your readers would like to see your answer
in the next number.

In closing, I will say that we appreciate
the marvelous growth of your paper, and
as a whole it is fine, and if it keeps get-
ting better, we will do all in our power ta
boost vour circulation. By the way, send
us some more of those supplement pictures
of Edison, Tesla, etc.,, for they are appre-
ciated by us.

Begging for toleration, I shall now close.

Cleveland, O. A. S.

[Our correspondent’s points are el
taken, and no doubt justificd. There are,
howewer, several points which we desire to
make clear for the benefit of all readers.

II'e started owt by publishing a purcly
experimental journal. For two ycars, as
our volumes No. 1 and 2 will attest, nothing
but cxperiments, “Ilow-to-make-it” articles,
as well as "Constructor” material were pub-
lished. The journal then had sivteen pages
of text matter. The subscription price was
30 conts a year. Although persistently and
widely advertised, the circulation ncver rose.
abowvé 10,000 copies. On this small circula-
tion we could not get advertisers, with the
result that at the end of the second ycar we
had lost nearly $8,000.00. Apparently the
low price of 5 conts a copy and 350 cents a
year was not an inducement. Had we con-
tinwed along our original lines, the “Elec-
trical Experimenter” would not now be in
existence.

However, by choosing the wiser path, by
making the magaszine more general, we are
now in a position to give the experimenter
at least twice as much experimental text as
last year. In magazines, as in life, you can-
not have everything. When eating pie, you
are cxpected to cat the crust, too, though
you may not always like it.

On the other hand, have you given due
consideration to the man who just starts
in the study of clectricity? Within three
years he may be as enthusiastic a “buy” as
Yourself. But how will he get there if we
don't help him? 1Would you deprive him
of the knowledge wwhich he obtains now due
to our articles which secm superfluous to
vou? You, too, had to begin once, why be
less charitable to others? Furthermore,
never forget that the advertiser “pays the
freight” ~Just now the magazine costs us
mare than what we get for it. If it were
not for the advertiscments we could not
subsist for three months. But we could not
get adzertisers when our circulation was
10,000 copics and our text filled with purely
cxperimental articles. Now, with a circula-
tion of over 64,000, we can hold our adver-
tiscrs: on the other hand we would never
have reached this point if it were not for
the fact that we made part of the magasine
niore general,

e belieze that no one will dispute the
fact that to-day e are giving more experi-
mental matter and better matter than any
other magazine in print. We are better-
ing and enlarging cach department con-
stantly. Alrcady with this issue we have
added cight big pages. Is it not worth
while for the true experimenter to accept
The Electrical Experimenter as it stands
to-day, than not sce it published at all?

And now that we have told you our side
of the story, we have a strong suspicion
that, in spite of his criticism, A. S. reads
the magasine from cover to cover, even
though he is familiar with some of the
articles!—Editor.]
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Modern Radio Transmitting Apparatus

HE development of the radio art dur-

I ing the past few years has been so

rapid that it was difficult for the vari-
ous technical periodicals to keep pace with
it. The purpose of this and a subsequent
article is to show the readers of this jour-
nal several new and unique forms of ap-
paratus, which have not been shown and
described before.

The first and most important piece of ap-
paratus in the modern radio transmitting
station is the generator. Although several
forms of power driven alternators have
been developed the direct-connected steam
turbine type is most suitable for land sta-
tion work, or steamship service. Such an
alternator is illustrated in Fig. 1. This ma-
chine has an output of 2 k.w. at 500 cycles.
The exciter is placed at the left of the
alternator, which is driven by a turbine,
while a rotary gap is also mounted on the
same shaft at the left, and is used as an
alternative to the quenched gap. A number
of these generators are being used on the
U.S. Government fighting craft, and have
given very satisfactory results.

It is undoubtedly known to the radio ex-
perimenter and engineer that the spark
“gap” is the most inefficient instrument of
the present type transmitter. Although
several forms of gaps have been evolved
during the past, the quenched gap has
proven superior to all others. This 1s due
to the increase of sparking surface and also
because the spark takes place in a partial
vacuum. The discharge space is larger, and

thus the radiating surface is in-
creased. This helps to keep
the gap cool during its opera-
tion, although in high power
transmitters they heat up to
such an extent that the gap
loses efficiency because the
space between the electrodes
becomes ionized. In order to
overcome this defect of the
quenched gap, ordinary fans
have been employed for cool-
ing the electrodes, but this was
only practicable for gaps em-
ploying power 2 k.w. and un-
der. The air blast gap, how-
ever, is more efficient. Fig. 2
clearly illustrates a quenched
gap with an air blast motor.
The air is forced through a
flexible pipe and into an en-
closing chamber which holds
the gap. The sparking sur-
faces are formed of sheets of
pure silver, which are riveted
and soldcred in place.

The radio engineer has been
constantly laboring upon the
gap problem, and finally a new
type of quenched gap has been
brought out by a prominent
radio concern. This can be
seen in Fig. 3. FEFach of the
tubes contains two gaps in
series. The cylinders are
mounted on an insulating panel

Some of the Latest American Wireless Transmitting Apparatus.

Fig. 6. Latest Military Radio Set
Developed in Germany. It Comprises
a Pou'sen Arc Generator Together
with All Necessary Tuning Induct-
ances, Radiation Meter, etc.

with an opening, which allows
a strong blast of air to pass
from an electric fan. The ease
of replacement of a defective
unit and air-tight sealing facili-
ties in each of the several units
are the strong points favoring
this type. The sparking takes
place between two concentric
cylinders, centered by means of
insulating  cones, accurately
turned. The sparking surface is
heavily plated with silver, as it
has a higher electric and heat
conductivity than the other
metals. Lately, however, a prom-
inent radio engineer of Brook-
lyn has found iron quite satis-
factory for electrodes; the only
reason it was not particularly
efficient was that the metal be-
came hot, that the space between
the electrodes ionized to such an
extent, that the air space be-
came practically a conductor;
this naturally did not permit
proper sparking. The connec-
tions, Fig. 3, are made from the
outer cylinder by means of a
metallic strip, resting on the
tube, while the inner electrode

(Continued on page 204)
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Receiving Two Radio Messages on One Aerial

A dingy wire poked through the roof of
a building at No. 206 Mercantile Place and
emerging below through a sooty chimney
kept Los Angeles in constant touch with
the outside world during the recent storms
when poles and wires were down and rail-
road traffic tied up.

The wire was connected with the radio
station of the Federal Telegraph Company
at Twenty-third and Concord streets. In
one day .there were handled over it 900
telegrams and 6,000 words of press dis-
patches, said to be the greatest volume of
commercial business ever handled in one
day by any radio station in the world. In
fact, according to A. Wakeman, local man-
ager, the Los Angeles station regularly
carries more commercial business than any
other wireless station anywhere.

When communication with San Diego
and other points was temporarily cut off,
overwhelming demands

conditions of this coast without any let

up.” Greater tesults are expected shortly.

NEW TELEGRAPH CODE.
All Dots—No Dashes.

Mr. Luis Jackson, of Montclair, N.J,
formerly raiiroad industrial development
commissioner, has invented an eiergency
telegraph code, the utility of which any one
can grasp at sight.

This code is based upon the association
of ideas, consecutive dots following the
consecutive letters of the alphabet in contra-
distinction to the Morse code which is a
series of uncorrelated arbitrary signs. He
divides the alphabet into four grand divi-
sions of six letters each, making twenty-four
letters of the alphabet in consecutive order
with a short fifth division for the two let-
ters remaining, namely Y and Z.
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space, 1 stroke, indicates A; 4 strokes,
space, 5 strokes, W; 5 strokes, space, 2
strokes, Z, and so on. The ordinary code
dash varies in length according to the in-
dividual operator, whereas the sound of
the dot is direct and clear. lHis system is
one of dots and spaces, eliminating dashes.
As will Dbe seen in the full code,
A B CDEF form the first division. For
a letter in this division the operator strikes
1 then pauses. This indicates that the op-
erator is about to give one of the letters in
group one. He then makes two strikes. 1,
space and 2 strikes denotes the letter B; 2,
space and 5 denotes K; 3, space and 4 de-
notes P; 4, space and 2 denotes T, while 5,
space and 2 denotes Z.

He claims that one can become more con-
versant with his code in one hour than with
a week's study of the Morse code, says
Telegraph and Telephone Age. 1t requires
about six months to become a fair operator
in Morse. His idea is not to supersede the
Morse code, but to place in the hands of
the general public a

were made on the |y
wireless, John Laugh-
lin McKinnon, wire=-
less operator for the
Federal Telegraph
Company, conceived
the idea of increasing
the facilities of the one
means of communica-
tion.

He strung a single
wire from the anten-
na already in service
and by means of an
extra ultraudion was
enabled to “tune in”
San Diego and San
Francisco on the one
antenna, using the sta-
tion at Twenty-third
and Concord streets for
transmitting.

Thus equipped it was
possible for one man
to send messages to
San Francisco, another
to receive from there
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