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Brandes ‘‘Transatlantic’’ Head Set
Complete with head band, $10. A set

for general professional long distance
a use. 2800 ohms.

ET yourself a Brandes Wireless Head Set. Then go after those weak, far-away
signals that have been eluding you. Go after the long-distance records.

Brandes “‘Superior’ Head Set
Complete with head band $5.50.. A pro-

fessional set, within the means of every
amateur. 2000 chms.

If our wireless receivers don’t show up better than any receivers you compare them
with, send them back within ten daysand we’'ll return your money without a question.

There's a scientific reason for Brandes supremacy. It is the matched tone of the
two diaphragms. Send 4c today for Catalog E, which tells the complete story and
gives full information about Brandes Matched Tone Receivers.

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

Brandes Wireless Head Sets

The Receivers With Matched Tone

The New Turney Radio Receivers

Made to United States Navy Specifications

Note that pressure
adjustment. You
can wear it a week
without fatigue.
Lenient adjustable
back support. De
luxe comfort. Beau-
tifully finished. Ex-
tremely sensitive.
Order a set today.
You can’t be dis-
appointed. 10 days'’
trial allowed.

=

IMMEDIATE
DELIVERIES

Price $7.50

Send five cents in stamps for our mew Catalog. It tells all about everything we make TURNEY

Patent Applied For

Positively the great-
est value in head sets
ever offered. 3000
ohms, wound with
natural color silk-
covered wire. Pure
bakelite ear caps.
Positive friction ad-
justment. Noscrews

to catch the hair.

Weight only nine
ounces. Six foot

silk cord.

Mailing Weight Two Pounds

QUALITY

EUGENE T. TURNEY CO., Inc.

2595 THIRD AVENUE NEW YORK CITY

You benefit by mentioning “The Electrical Lxperimenter”’ when writing to advertisers.
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DUCK’S ::

150 pp. wireless instruments

Price Price

Send 8c for this Catalog today.

The William B. Duck Co.,

300-PAGCE ELECTRICAL
and WIRELESS CATALOG

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

150 pp. electrical supplies

ANNOUNCEMENT WIRELESS AMATEURS

We announce effective at once these exceedingly attractive reductions on the following wireless instruments

Price Price

Type T-0 Thordarson Flexible Step-Up No. 1915 Detector Stand. . ............ $2.00 $1.50
. N Tl':l‘rgnsforme;_l ol Becoo .$15.00 $12.25 Model SAA Nafvy Type Receiving Trans- o0 458,
- ordarson Flexible Ste ormer............ . n
Only 8cin stamps - . Transformer............ p . p 20.00 16.25 No. 1091  Arlington Receiving Transformer 9.00 7.50
5 5 5 Type T-2° Thordarson Flexible Step-Up No. 1092  Arlington Type B Recewmg
will bring this Trangformer. ............... 25.00 19.75 Transformer. . .. K.p 7.25 6.50
unrivalled cata- Note.—A Thordarson Special No. A7721 Receiving Transformer........ 6.50 5.75
log to your home. ‘Protective Device included No. 44X6 1 inch Spark Coil. . . .. 4.50 3.65
Th eat t of free with each transformer. No. 39X0 % inch Spark Coil....... ... 225 2.00
. o SRe S S B0 In Catalog No. 11 these trans- No. 40X0 34 inch Spark Coil........... 315 265
catalog and the formers are listed at a slight No. A6012 Detector Stand . 65 55
i dvance over above prices. 1 Y : .
exc‘eptlona“y low No. A395 Ca @l T Oscillati No. 61X10 Standard Tuning Coil......... 3.60 3.35
prices (often- o Mtaratommer ¢ Dscriation .0 13.50 No. A560 Pancake Helix...... 150  1.40
times fully 25% No. A7628 Oscillation Transformer........ 6.75  5.75 No. 71X0 Electrose Insulator.. .. 30 .27
below wusual re- No. R4t Receiving Set with Condensers. 32.00 29.50 No. 73X0 Electrose Insulator. .. .20 .18
tail price) pro- No. R41  Receiving Set less Condensers. . 24.00 22.00 No. 17X0 Electrose Insulator .50 .48
)
hibits its distri-
bution otherwise. WHAT OUR BIG CATALOC CONTAINS
You may deduct 150 pages wireless instruments, 10 pages raw material; storage batteries: electrolytic rectifiers; high frequency coils; telegraph
the 8c on first instruments; commercial and battery motors and dynamos; rotary converters; alternators; sewing machine motors; water
$1.00 pu o motors; medical batteries; auto accessories; flashlights; electric lighting plants; Victrolas; books and general electrical supplies.

You need it

230-232 SUPERIOR ST.
TOLEDO, OHIO

A BOUQUET FROM NEW YORK

John Wm. Blanvelt,
545 W. 164th St..

John Blanvelt ONE of thousands ﬁ 2 6 New York City.
His letter typical of many cepIo T

Please read Mr. Blanvelt’s letter carefully. Remember that it came to us en-
tirely unsolicited—that we receive scores of similar expressions from our customers
—that the treatment accorded Mr. Blanvelt by The Electro-Set Co. was entirely
normal and habitual with us—that you can expect the same kind of treatment
when you decl with us.

You Must Be Satisfied

That’s the iron clad rule which must govern. this company’s relations with its
customers: It is the Electro-Set Co.’s first and tenth commandment. No em-
ployee of this company has the authority to break this rule or even attempt to
arbitrate it. The customer is the judge.

We Believe in a Square Deal

And we practice what we believe. Any customer of the Electro-Set Co. who feels
he has not received a square deal in his relations with the Electro-
) Set Co. is invited to write a personal letter to one of the officers
\_] || of the company, addressed to his residence where it will be sure
"‘ /| to receive his personal attention. The names and private. ad-
T dresses of the officers follow:
HANDY BOOH President, Joseph S. Newman - - 138¢ E. 124th St,
cxrm.oouz Vice-Pres., Arnold L. Stern - - - 1467 E. 1o5th St.
Secy. and Treas., Arthur S. Newman 2032 E. goth St.

| Our Big Handy Book and Catalog Free

To electrical and wireless experimenters. Describing positively
the finest line of wireless, electrical,and experimenters’ supplies and
containing besides innumerable tables, treatises, hook-ups of great
value. Worth 25¢c to anyone. Sent absolutely FREE. Just send
apostcard request. Start dealing ‘“where you must be satisfied.”

THE ELECTRO-SET CO.
1874 E. 6th St., Dept. E-9 Cleveland, Ohio

Dear Sirs:

I am writing in appreciation of
your quick delivery and prompt at-
tention given my order of hard rub-
ber sheet and knob and also in the
honesty which you displayed when
you sent me a credit slip amounting
to thirty cents. This was sent me
because the postage which I sent
you was over sufficient. These little
favors I shall remember and shall
some day favor you. I also wish to
thank you for sending my material
by insured mail or parcel post and
for wrapping it up so well. The
material so far has been excellent,
and damage occurred through ship-
ment has been avoided. Hoping to
send you another order very soon,
as well as a large one, I remain,

Yours truly,
(Signed) JOHN BLANVELT.

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



706

THE ELECTRICAL EXPERIMENTER February, 1917

Patented May 2nd, 1916

A first class Wireless Detector is half the battle in the wireless
game. Have you tried the best and most effective, The ‘‘Lenzite”’
Crystal Detector?

Why Is Our Detector Near Perfection?

If you want to have a per- . . . .
fecz receiving detector,ptry 1. “Lenzite,”” the new mineral substance, is acknowledged by leading author-

ours. If not satisfactory, ities to be the best substance yet discovered for wireless detectors.
return same within thirty 2. “Lenzite” is absolutely superior to any other electrolysis detector combination.
daysand weshall be pleased 3. “Lenzite” is more economical than most others.
to refund you the price. 4. “Lenzite” is the most simple detector to manipulate.

5. “Lenzite” is the easiest to'adjust and holds the adjustment better.

; 6. “Lenzite,” although not permanent, is the only substance
that does not lose its efficiency or effectiveness through ex-
cessive charges or excessive heat. In fact, it improves with
such treatment.

7. “Lenzite’ can be handled like any other crystal, no special
care being necessary.

8. “Lenzite” is used exclusively in our detector and comes direct
from our mines and is not purchased from different places.

9, “Lenzite” has the endorsement from Q. S. T., the official
organ of the American Radio Relay League.

Send, money orden, expriss order or cheek | ENZITE CRYSTAL CORPORATION

prepaid, one of our Lenzite wireless detectors. 537 Chamber of Commerce Building Pasadena, California

NZ/r. LENZITE CRYSTAL DETECTOR
\17
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.\_‘3 THE N. Y. ELECTRICAL SCHOOL is the pioneer
" and premier school of the “Learn by Doing’ method.
When you have ccrxﬂeted this Course you shall be fully

qualified tohandle

L branches of Electrical industry.

e - : The equipment of this School is unequalled and up-to-
3 the-minute. No preparation needed to become a *‘learn-

er’’ in this schocf You can start to learn on any day of

— \ any week throughout the whole year. Send for catalogue.

e iy NEW YORK ELECTRICAL SCHOOL
29 West 17th Street - New York City

You benefit by mentioning “The Electrical Experimenter’’ when writing to advertisers.
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VER since the publication of our May, 1916,
issue, where we suggested a “list” of “What
to Invent,” we have been besieged by
would-be inventors from all over the
world, to publish another similar “list.”

/ From the many letters which reach the
editor’s desk every week, it would appear- that there
exists an unsatiated demand’ for practical ideas of this
kind. While we are always glad to supply suggestions
of this kind, a few words of advice to fortune-hunters
via the Patent Office will not appear out of place.

The practical-minded inventor, as well as the one
who has but a modest income, should always ask him-
self these important questions, before spending his
money on models or patent fees:

1° Is the device useful? 2° Does it fill an actual
want? 3° If so, is the device practical and can it be
readily manufactured and marketed? 4° Is there a sim-
ilar article on the market already?

Only if these questions have been answered satis-
factorily to the inventor should he begin spending money
on the device. Too many inventors are prone to rush to
the Patent Office without asking themselves these all
important questions, with the net result that out of one
thousand patents issued by the U. S. Patent Office, less
than three are ever taken up by a manufacturer, or are
actually =xploited by their inventors.

Then, again, far too many inventors are anything but
practical-minded. Most of them lack business sense and
for this reason every inventor should submit his idea to
at least one trusted business friend, who is not intoxi-
cated with enthusiasm, as is almost every inventor wor-
thy of the name.

As to the suggestions we advance below, we believe
that they cover all our requirements. There is a posi-
tive demand for all of the devices and if the correct
solution is found, each invention will undoubtedly prove
a handsome money maker.

ELectrical AIr CooLEr. At the present time we use
fans in the summer to “cool” our sweltering humanity.
Fans really don’t cool, but simply stir up the heated
atmosphere, and by causing drafts evaporate the mois-
ture on our skins. This gives a cooling sensation. Elec-
tric fans, however, do not reduce the room temperature
to any great extent and for that reason are makeshifts
at best. We should produce coLp (lowering of the tem-
perature) by some other electrical means. Peltier
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showed us that cold can be produced by crossing a bar

==
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Inventions Wanted

;
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of bismuth with a bar of antimony and sending an elec-
tric current thru it in a certain direction. This is Pel-
tier's cross. Why cannot this principle—or a similar
one—be supplied on a commercial scale, and incidentally
make a fortune for its inventor?

ELectric INsect DesTROYER. Every summer we are
exasperated by flies and mosquitoes. Why not keep
them out of the house or kill them by some electrical
means? Electrically charged wire netting has been
used already, but it has many inherent faults. As a
rule such netting cannot be used on windows as water
or moisture puts the device out of order. Something
more practical is required. Insects as a rule keep away
from highly-charged conductors (high frequency or
Tesla currents). Perhaps this hint will put somebody
on the right track.

ELectric Toys. There is an immense market for
cheap electric toys. Something is wanted to keep a boy
amused with a good electric toy operated by a dry cell.
Years ago we saw an electric motor that sold for ten
cents and actually ran. It was badly designed and bad-
ly made, otherwise the five- and ten-cent stores would
be selling a million or more of them a year. Here is a
rich field and it matters little if the article can be mar-
keted for ten cents or one dollar—if the toy is right.

ELectric WiNDow ATTRACTIONS. A vast field for the
clever inventor. Movable window attractions are in
ever-growing demand. Everybody stops and looks at
the least mystifying movable sign or whatnot. Elec-
tricity and magnetism supply unending combinations and
providing the device is novel and cheap thousands can
be sold. Every retail store can use one. Can you
supply it?

BELL “SorTENER.” A poor title for want of a better
one. The harassed modern business man is of late
developing what is termed as the “telephone heart.”
Every time the 'phone rings he starts and if he is very
nervous he jumps involuntarily. At home his wife is
developing the same disease. What is wanted, badly
wanted, is a device that will do away with the harsh,
abrupt sound. Something “soft” and mellow that don’t
jar one’s nerves, and at the same time is not too muf-
fled, otherwise the calling signal cannot be heard in
the next room. Simply unscrew the gongs and replace
with your device. Can you furnish half a million at,

say, $1.00 each?
H. GERNSBACK.
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THE ELECTRICAL EXPERIMENTER is publisht on the 15th of each
month at 233 Fulton Street, New York. There are 12 numbers per year. Sub-
scription price i $1.50 a year in U. S. and possessions. Canada and foreign countries,
$2.00 a year. U. 8. coin as well as Us S. stamps accepted (no foreign ¢oins or stamps).
Single copies, 15 cents ecach. A sample copy will be sent gratis on request. Checks
and money orders should be drawn to order of THE EXPERIMENTER PUB-
LISHING CO., INC. If you change your address notify us promptly, in order
that copies are not miscarried or lost. “A green wrapper indicates expiration.
No copies sent after expiration.

All communications and contributions to this journal should be addressed
to: Editor, THE ELECTRICAL EXPERIMENTER, 233 Fulton Street, New

S
York Unaccepted contributions cannot be.retufned unless full return postage
has been included. ALL accepted contributions are paid for on publication. A
special rate is paid for novel experiments; good photographs accompanying them
are highly desirable. d

THE ELECTRICAL EXPERIMENTER. Monthly. Entered as second-
class matter at the New York Post Office, under Act of Congress of March 3, 1879.
Title registered U. S. Patent Office. Copyright, 1917, by E. P. Co., Ine.,, 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 newsstands in the
United States and Canada; also at Brentano's, 37 Avenue de I'Opera, Paris.
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CHARGE STORAGE BAT-
TERIES from alternating
current with the BLITZEN
RECTIFIER. Safe, clean,

economical.

ol

HIGH FREQUENCY, HIGH QUALITY TEST
BUZZER

GRAPHITE POTENTIOMETER

5000 ohms resistance insures long
life to batteries. Carbon contact
insures long life to instrument.
Don’t ruin batteries and instru-
ments with inferior imitations.

The smallest, neatest and highest pitched
buzzer on the market.

ONLY A FEW

instruments selected from our new Catalogs
can be shown here. Complete catalogs of
Wireless and Electrical Apparatus, Storage
Battery Chargers, Parts and Supplies sent
for 6¢ stamps to defray postage.

ROTARY VARIABLE CONDENSER THE [BLITZEN WAVE METER
Our small condensers, either 17 or ‘ LAPP-EAS I HAM CO A very attractive meter in portable
43 plates, are a little better value ) form furnished in several types at
because a little better quality. Our 141 MAIN STREET CAMBRIDGE, MASS. a very moderate price. Mahogany
catalog tells why. case with hinged cover.
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THE WIRELESS TELEPHONE

Do you realize that a thoroughly practical Wireless Telephone simple enough to be used
by anyone has been produced?

A GREATER INVENTION THAN WIRELESS TELEGRAPHY

You don’t have to be an operator to use the new De Forest Radio Telephone Transmitter. Anyone
can talk over it the same as over the wire telephone, and the speech is clear and distinct and free from all
metallic noises. ;

»
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De Forest
Wireless

Telephone
Transmitter

COST

For one complete station comprising
transmitter, receiving outfit, motor
generator and all accessories,

$325.00

We offer radio telephone sets to cover
from 1 to 150 miles, either transmit-
ting sets alone or complete stations

APPLICATIONS

For yachts, house boats, barges, com-
mercial ships, tugs, lighters, power
transmission companies, railroads,
mining camps, logging operations,
lumber camps, insular communication,
farm service and a thousand other
uses, where a practical, dependable
telephone is a necessity.

ADVANTAGES LOW INITIAL COST, LOW OPERATING COST, THOROUGH RELIABILITY
CLEAR, DISTINCT SPEECH, NO SPECIAL OPERATOR REQUIRED.
Enclose stamp for new bulletin F.16 on oscillion type Radio Telephones

DE FOREST RADIO TELEPHONE & TELEGRAPH CO.

1391 SEDGWICK AVE. Makers of the Highest Grade Receiving Equipment in the World NEW YORK, N. Y.
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An Electric Ripper and Igniter for Destroying Zeppelins

HE English aeroplane aviators

are reported using a new and

fearful death-dealing device with

which to destroy Zeppelins, those

much dreaded monsters of the
air so favored by the Teutonic Allies.

The accompanying illustration is a por-
trayal of such an attack on a Zeppelin by
an enemy aeroplane fitted with this new
electrically operated contrivance.

The attacking battle-plane carries, besides
the aviator and radio operator, an operator”

DETAIL OF ZEPPELIN RIPPER AND IGNITER
|
]E SIGHT

CABLE HOEST MECHANISM

_ - .
! | ¥ E

e

-
CABLE AND

Xan MOTOR CONTROL |
\)\) / i

F 10 I

ot DYNAMO

h » ! | -i\'_
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ISTEEL CABLE &
ELECTRIC CABLE

Tmm GoiL
CASE — HEAVILY INSULATED
WIRE

The Allies’ Military Experts Have

proper switches, which cause the hook to
rise or descend a sufficient amount to en-
able it to catch into the massive gas bag
constituting the Zeppelin. As soon as the
hook catches and begins to rip open the
gas bag the officer in the aeroplane throws
in the igniter switch which sends an electric
current instantaneously down the support-
ing cable attached to the ripper hook and
this current, passing thru an intensifying or
spark coil mounted on the hook, produces a
powerful spark several inches long between

Devised a New Thriller In the Drama of War. This Comprises an Electric Rippin

In this particular case, wherein the elec-
trical ripper and igniter described proved
successful, the English aviators had suffi-
cient notice ahead of time, so that they
could rise to a sufficient height in order to
make a swooping attack on the dirigible.

The exploding device, resembling that
shown in the accompanying illustration was.
after several trials, drawn successfully
across the envelope, ripping it open, so that
the liberated gas could be fired by the spark.

and Igniting Device for Destroy=

ing Zeppelins, and Which Can Be Manipulated From a Battle-plane In the Manner Shown.

who has charge af the electrical mechan-

ism by which the double-pronged ripping

anchor is lowered or raised to any desired
level, as the ’plane soars thru the air above
its prey.

At the psychological moment the officer in
charge of the dependent ripper operates the

the insulated prongs, which ignites the gas.
This spells the beginning of the end for
the air-cruiser, And it is said that one
of the most powerful and mastodonic Zep-
pelin craft ever launched by the Austro-
German forces was recently dispatched
earthward in England by this means,

Such an invention would seem practical if
used by expert military aviators, as the
aeroplane can sail circles around the fastest
Zeppelin, Moreover, it is a record of actual
fact that once a Zeppelin is aflame there is
practically not one chance in ten thousand
of its recovering.
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Lighting the Statue of Liberty

The illumination of the Statue of Liberty
on a scale commensurate with its import-
ance as America’s most famous monument
may be regarded as the climax of -three
years’ effort and development in the art of
flood-lighting.

H. H. Magdsick, who conceived the idea,
was graduated from the University of Wis-
consin and since then has been connected
with the Engineering Department of the
National Lamp Works of General Elec-
tric Company.

The electrical press aided the enterprise
and so much progress was made that it
was decided to inaugurate the permanent
flood-lighting on Saturday, December sec-
ond. The occasion was one of vast splen-
dor as seen
from the photo-
graph. Miss
Ruth Law, in
her illuminated
aeroplane, cir-
cled the Statue,
the words
“ LIBERTY ”
appearing  in
electric  lights
on .the planes
while she re-
leased a string
of magnesium
bombs. The
flash across the
sky and light
spirals at the
right were
made by Miss
Law’s machine,
A squadron of
electrically dec-
orated battle-
ships flashed
their powerful
searchlights on
the Statue,
while President
Wilson and
other notables
including the
French Am-
bassador and
Mayor Maitchel
of New York

City, viewed
the . proceed-
ings.

That no de-

tail in the artis-

tic conceptions of Bartholdi might be dis-
turbed in transforming this dull lantern in-
to a flaming torch effect, Gutzon Borglum,
who breathes Bartholdi’s genius, was en-
gaged to supervise this artistic remodelling.

When the restored torch flame was com-
pleted, all the bronze plates were cut out
leaving as a skeleton, rivetted lines about
an inch in width. These plates were then
used to construct moulds upon which pieces
of glass were bent. These pieces of glass,
when fitted into the place substituted for
the bronze torch, a glass torch held to-
gether by the same rivetted lines.

In selecting the glass, Mr. Borglum
picked out three tones of yellow cathedral
glass. A dull surface was preferred to
avoid the blinding noon-day glare of a
rich reflective surface. The lightest tint
was used to simulate the tip of the flame,

with slightly darker pieces inserted here
and there variously down to the base of
the flame, where the darkest of the tints
still define the lines of the bronze of the
torch against the glass of the flame.

To mould 600 pieces of glass, each piece
being bent to an individual template, was
a task calling for minute exactness, for
each template had to be made so perfect
that the complete glass substitution would
be water tight. The 600 pieces of glass

average about one foot square, making a
complete glass area in the torch of some
600 square feet.

This substitution of 600 square feet of
bronze with a similar area of three tinted
glass and the novel method of its installa-

‘Magnificent Display at Initial Flood-lighting of Statue of Liberty, when Miss Ruth Law Circled the Statue in
Her Electrically Illuminated Aeroplane, from Which She Liberated Magnesium Fire Bombs,

tion establish an innovation in modern
glazing. Yet, the most interesting, per-
haps, of the many illuminating novelties
incorporated into the new Statue is the
lighthouse lens in the torch. The lens
alone cost $450.00. It is known as a fifth
order lighthouse lens 9% inches in dia-
meter and 15 inches deep. The lens will
be supported at a height so that the light
will spill out in parallel lines with the
height of the glass of the torch. This will
contain about 20,000 candle-power.

Finally to put life or a guiver into the
simulated flame of the burning torch, about
fifteen 500 candle-power gas-filled eleciric

lamps will be placed upon a series of flash-

ers. The flasher will not be set to certain
revolutions, the experts preferring to al-
low the flasher to carry out the unsteady
but constant flicker and blaze of the flam-

ing torch.

Thus Mr. Magdsick has succeeded in
getting a variable light similar to that of
a flame while maintaining a steady light,
by means of the lens. The two forms of
light simulate exactly and faithfully the
flicker and the constant glow of the burn-
ing torch.

The sources of the flood lights are fif-
‘teen batteries of projectors. Eleven of
these batteries are located upon the eleven
salients of the old Fort, known as Fort
Wood, upon which the base of the Statue
was built. Three batteries are located
upon the roofs of small buildings on the
Island. The other battery is located
upon the balconies of Liberty’s arm, just
below the torch.

The total
number of pro-
jectors is 246,
each being 250

watts. The
lamps are 35
volt lamps,

each of the 246
projectors hav-
ing its individ-
ual compensa-
tor to step
down the 220
volt current ta
the lamp volt-
age. The pro-
jectors and
¢ om pensators
are mounted on
specially de-
signed pipe-
framed circuits,
individually de-
signed for the
different loca-
tions.

The Public
Service Corpo-
ration of New
Jersey supplies
the 2,200 volt
‘two-phase cur-
rent from its
Marion Station
through its
Garfield Ave-
nue sub-station.
This current is
carried by sub-
marine cables
under the chan-
nel between New Jersey and Bedloe’s Island
up to the old Government power house up-
on the Island.

In the power house this current is stept
down to 220 volts, the.current then being
carried through underground cables to -the
base of the Statue and from that point
through suitable manholes.

H. H. Magdsick, the engineer who built
the Statue of Liberty lighting plant, told
the members of the New York Electrical
Society at a meeting held in Post Hall, on
Bedloe’s Tsland, how the problem had been
worked out. He explained that the Statue
reflected only about 6 or 7 per cent of the
light which the reflectors grouped about
it, as only 30 per cent of the light sent cut
from the reflectors reached the Statue
about 25 per cent of that being reflected
back by the Statue. .

DATE OF ISSUE.— As many of our readers have recently become unduly agitated as to when -they could obtain THE ELECTRICAL
EXPERIMENTER, we wish to state that the newsstands have the journal on sale between the fifteenth and the eighteenth of the month in
the castern part of the United-States and about the twentieth of the month west of the Mississippi River. Our subscribers should be in
possession of their copies at these dates. Kindly bear in mind, however, that publications are not handled with the same dispatch by the
Post Office as a letter. For this reason delays are frequent, therefore kindly be patient and do not send us complaints as to non-arrivat
of your copy before the twenty-fifth of the month.
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Electricity, the Wonder Doctor of the Age

OCTORS have been an all-important fangled ism or practic.. But as pride goeth  York City where all kinds of human disor-
factor in the health of the world's before a fall—so were my mental deduc- ders were treated by marvelous electrical
communities for many ages and never tions in this direction about to receive a machines, and more—that they were invar-
more so than to-day. But there are differ- heavy jolt. I had heard at difftrent times 1ably cured! I determined to visit this elec-
ent ways of treating the sick, the lame and of a wonderful new institution in New  trified hospital and accordingly made the

Electricity Being Used in Fat Reduction (Left) While Patient Reclines on Sp:acial Chair. Sand Bags Are Placed on the Body. The “Dowsing” Radiant
Heat and Light Treatment (Right) for Muscular and Other Disorders.

the ailing. It has been truthfully said S necessary arrangements for a visit.
by more than one authority, that the \ Having arrived at this far-famed in-
average person of to-day takes entirely ¢ i stitution, your author was whirled sky-
too much medicine, especially patent ward tqutykstories I‘In lessS time tha&
medicines. Pathological or me- it takes to tell it. Stepping o
dicinal chemistry isga wonder- the elevator a pleasant attend-
ful and blessed science without ant, attired in white, greets
a doubt—but there are many prospective patients and if
ailments of the human body— they do not carry detailed in-
some of them even called in- strucltlons ai to the exact el}(lec-
curable by the general prac- trical or other treatment they
titioner—v{hich w%ll, and have, are to receive, then they are
yielded to other treatment than ushered into the doctor’s office
that involving the ofttimes un- - for consultation. . Really, one
desirable dosing with powerful can hardly feel sick or ailing
medicines. in this wonderland of spick

The author must confess and span private treatment
that he has always maintained rooms and corridors — all
a profound respect for the man flooded with s_unhght thru
of medicine. Yes—even to the large skylights in the roof.
entire exclusion of that rapidly Uq1ftl)rmled n(l:.lll‘SCS _ﬂllt about
rowing class of Twentieth noiselessly and precisely.
%enturggr specialists who par- ) ~ We started on our inspec-
ade under a host of multifarious titles tion trip—the doctor and your obe-
ranging from “magnetic healers,” who a2 . d]1ent fservan.t—tye scribe. t}ge st}?ted
claim to cure evarything by the mere ap- ] = that for nineteen years ey have
plication of their powerful magnetic Eltctric Bake Qvons for Treating Such Human lls 82 Gout: ccy syccessfully treating all sorts. of
hands, up to the doctor of some new- with 400° Fah. “Dry Air.” (Continued on page 766)

ot

Obesity Reduction (Left) by the Electrically Driven ‘“Niles Normalizer,”” Which Pulls the Wooden Bars To and Fro’ Over'the Body. (Right) Stiff or
Rheumatic-Joints Being Limbered Up on the Wonderful Electric ‘‘Arthromotor,” a Swiss Invention.
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Dr. Nikola Tesla and His Achievements®

ERHAPS the ever-broadening field
of invention has never known a
genius more successful in develop-
ing far-reaching and original in-
ventions than Dr. Nikola Tesla,
whose name is known in every corner of
the globe for his scientific achievements.
Dr. Tesla was born in 1857 in Smiljan,
Lika, border country of Austria-Hungary,
His early. education was obtained in the
elementary school of his native place. He

By SAMUEL COHEN

in Budapest, Hungary, where he made his
first electrical invention, a telephone re-
peater—and conceived the idea of the ro-
tating magnetic field, which later made him
world fameus. It may not be amiss to
devote a few moments here to the manner
in which this prince of savants approached
the idea of the rotating field and induction
motor.

One day while attending the University,
one of the Professors was demonstrating

but hearing of the rapid growth of the elec-
trical industry in America, he promptly de-
cided to come to this country, which he
did in 1884, and since then has been a
naturalized citizen of the United States.
To this country he brought with him the
various models of the first induction mo-
tors, which were eventually shown to
George Westinghouse, the great American
inventor, and it was in the Westinghouse
shops that the induction motor was per-

Fig. 6.
Exciting Tesla’s Early ‘‘Beat’’ Receptor.

Fig. 5.

Uni ue Alternating Current Generator for
Actuated
by Comprest Air or Steam Which Vibrates a Special
Diafram-Coil.

The First
Receptor for Radio-Telegraphy
anvented by Tesla, Which Fore-

shadowed the ‘‘Heterodyne.’’

Fig. 4. A Massive Mercury lnterrupter

Devised by Tesla for Handling 50 H. P. o

Electrical Energy at a Rate of 100, 000
Breaks Per Second.

“Beat”

Fig. 7. The Wonderful “Tesla’” Steam Turbine; the Steam
Flows Radially Up Between the Vanes, Not Against Them.

Fig. 1. Shows the First Alternating
Current Induction Motor, Perfected by
Dr. Tesla Prior to the Year 1884, in

Which Year He Came to America to
Take Up His Life Work.

continued his studies in the public school
in Gospic, Lika, and after spending a period
of four years in the Lower Real School
in Groatia, he graduated in 1873.

His parents originally desired him to
study for the clergy, which can be readily
understood when one considers that Dr.
Tesla’s father was himself a very noted
clergyman and orator. However, young
Tesla had his mind set on mathematics and

physics, and after prevailing upon his par-.

ents for permission to study engineering,
he entered the Polytechnic School at Gratz,
where for four years he studied mathe-
matics, physics and mechanics, after which
followed a two year course in philosophic
studies at .the University of Prague, Bo-
hemia. His practical career started in 1881

*Special interview exclusively for THe ELEc-
‘TRICAL EXPERIMENTER.

an experiment with the Gramme armature
type of dynamo, when the idea occurred
to the young physicist that the sparking
at the commutator, which he alone had
minutely observed, could be eliminated. The
professor immediately denied that this was
possible, but with a steady mind and self-
conviction, young Tesla determined to work
out his ideas, with the result that the mod-
ern induction motor was developed, which
operates solely from alternating current
and requires no commutator of any kind,
thus overcoming the nuisance of sparking
inherent in former type direct current ma-
chines.

Realizing the value of his invention he
left for France in an effort to interest some

~one in his device, but his efforts proved

fruitless. At the time he was employed by
a prominent European engineering concern,

fected by Nikola Tesla. Numerous pat-
ents were taken out on this phenomenal
prime-mover, all of which are under Dr.
Tesla’s name, and he was therefore the
first person, beyond the shadow of a doubt,
to introduce the rotating field principle, in
perfecting the induction motor, which is
to-day universally used.

Fig. 1 shows the first induction motor,
and altho unique in construction, it de-
veloped ¥4 horse power at 1800 revolutions
per minute and weighed but 20 pounds.

Large sums of money were expended by
Dr. Tesla to protect his patents on this
prime-mover, and he was at the time not
permitted to express himself in print or
give the history of his invention; thus,
many erroneous impressions were enter-
tained regarding his inventions. He was
far ahead of Ferraris, Schallenberger and
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many other early; alle investigators.

Later another type of machine was
byought out by him, in connection with
his work in electric power transmission.
This one had a field energized by currents
of different phass relation (i.e., while one
current was at zero amplitude the other
would be at maximum, etc.), producing a
rotating field in which conductors were
employed, and in this way the high fre-
quency current was obtained. This type
of machine was subsequently developed by
Goldschmidt and is now known under that
name, altho Tesla described this principle
in a patent dated 1889.

His next work which attracted universal
attention was the production of high fre-
quency currents at high potentials. Our
readers are no doubt familiar with the
tremendous electrical discharges which
have been illustrated in several of the pre-
vious issues of THE ELEcTRicAL EXPERI-
MENTER. All these experiments were first
performed by this genius and never dupli-
cated. One of the first high tension ap-
paratus built by Dr. Tesla is shown m
Fig. 2. Incidentally we might mention that
this instrument was first used in Europe
by Lord Kelvin, the noted English mathe-
matician and scientist, who used it for his
lecture demonstrations at the Royal So-
ciety. The apparatus consists of a step-up
transformer, and a specially built kick-
coil, which boosted the secondary trans-
former voltage to an enormous value. This
coil is seen resting horizontally at the back.
The terminals of this coil are connected

to the large spark gap, which, when the ap-.

paratus was excited, was filled with a
spark two feet long. The high tension
condenser is inclosed within the cabinet.
The large coil is used as kick-coil for in-
creasing the voltage. With this device Dr.
Tesla was able to obtain a potential of
one million volts, which is' quite extraor-
dinary with suclh small apparatus.

Dr. Tesla can rightfully claim priority
in employing comicel coils for high fre-
quency work, as Fig. 3 shows the first
conical coil ever employed for such work,
as early as 1892. This coil was excited by
means of a powerful transformer. The

discharger consisted of a multiple gap,
commonly called to-day the quenched gap,

THE ELECTRICAL EXPERIMENTER

which will be noted at the left of the huge
coil. An interesting feature of this coil is
that a finer wire winding is used at the
upper end so as to in-
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in Fig. 5, which consisted of a steel band
stretched above a powerful electro-magnet
excited by a high frequency current, caus-

crease the voltage at
that point.

The machine in the
foreground is a 50,000
volt dwect current dy-
namo, which was em-
ployed in many of his
experiments on high
potential electricity. In
conjunction with the
experiments on high
voltage direct current,
Dr. Tesla developed
numerous interrupters
for breaking these tre-
mendous currents, the
largest one ever built
being that shown in
Fig. 4. This massive
circuit-breaker handled
with great ease 50
horse-power of electri-
cal energy at an inter-
ruption rate of 100,-
000 breaks per second.
The interrupter con-
sisted of a large cham-
ber in which a circular
suction cog was placed,
driven at tremendous
speed by a motor sta-
tioned on top. The ro-
tor or cog operated in
a column of mercury in
such a manner that
each stud of the cog
made contact with the
pool af mercury, thus
making and breaking
the electrical circuit.
Dr. Tesla employed
this interrupter for

his wireless researches
in 1900.

Fig. 3. A “Tesla” Conical High Frequency, High Potential Oscillator
Coil Delivering a Very Powerful Discharge Several Feet in Diameter. The

Dr. Tesla's most im-
portant work at the
end of the nineteenth century was his orig-
inal system of transmission of energy by
wireless. In 1900 Tesla obtained his two
fundamental patents on the transmission
of true wireless energy covering both
methods and apparatus and involving
the use of four tuned circuits. He
also obtained a number of other pat-
ents at the same time, describing
many other improvements. Among
these may be mentioned his appli-
cation of refrigeration and the oscil-
latory systems with which he ob-
tained remarkable: results in his well-
equipt laboratory on Houston Street,
New York City.

In 1901 and 1902 several patents
were granted to him describing a
number of improvements, among
which two have assumed great im-
portance in the radio art; one of
these is known under the name of
the “tone wheel” and the other the
“tikker.” Others are making claim,
to these inventions, but Tesla was
far ahead of any of them.

At a little later date Tesla secured
two patents on what he termed the
principle of individualization, involv-
ing the use of more than one oscil-
lation for the operation of the re-
ceiver This property is now known
under the commercial name of beat
receptors. In long protracted inter-
ference proceedings carried on in

Fig. 2. An Early ““Tesla’’ High Frequency Developing 2 Sq.
] First Used in
is Lectures Before
the British Association for the Advancement of Science.

Ft. of Streamers With 25 Watts Input.
Europe by the Late Lord Kelvin in

1903, however, Tesla has been ac-
corded full and undisputed priority
over Fessenden and other claimants.
His first Deat receiver is shown

Condensers May Be Sei:)n at Right and Left of Coil, as Well. as 50,000 Volt

C. Dynamo in Foreground.

ing the steel band to vibrate at an enor-
mous rate. A small sensitive electro-mag-
net is placed in proximity to the band, in
which is produced an alternating em.f,,
and this 1s acted upon by the .received
wave.

The apparatus is timed by adjusting the
periodicity of the band until the received
wave is made audible. The large electro-
magnet was usually excited by means of
an alternating current generator, and this
is tllustrated in Fig. 6. Like all Tesla in-
ventions, the construction of this oscillator
s very unique, consisting of two chambers
in the center of which is placed a vibrat-
ing membrane. This is inclosed in a mag~
netic field, consisting of a powerful coil
encircling the device as seen and which
was excited by a direct current. The
membrane was caused to vibrate by pass-
ing interrupted, comprest air thru the two
chambers by the inlet pipes as indicated.
In the process of vibration, an em.f. is
produced in a coil secured to the vibrating
disc. )

A patent was granted fo Dr. Tesla in
1914 on an improvement of far-reaching
importance in wireless work. The appli-
cation was filed in 1902. It describes a
new form of transmitter with which, ac-
cording to Tesla’s statement, an unlimited
quantity of energy can be transmitted from
a small and compact plant. This trans-
mitter possesses the wonderful feature
whereby static—the one nuisance of the
radio art, and any other interference
can be completely eliminated, because of
the speed with which the receivers can be.

(Continued on page 777)
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The Trench Destroyer

N the February, 1916, issue of this

journal, the author described a for-

midable war machine, termed the

“Trench Tractor.” This machine was

conceived primarily to force a breach
in an existing, well defended trench. Once
across the trench, the infantry could force
its way thru and then perhaps attack an-
other portion of the trench from the rear,
conditions being favorable. As will be re-
membered, the Trench Tractor was no mere
bagatelle, it measuring 140 feet from wheel
to wheel, while the tractor
wheels themscives were over
40 feet high.

On account of its novelty,
the Trench Tractor enjoyed a
remarkable publicity. Sev-
eral hundred American pa-
pers and a score of European
journals described and dis-
cust it, and now, a year after its
description in THE ELECTRICAL
EXPERIMENTER, it pops up every
once in a while. Whether the
Trench Tractor will ever be
constructed, matters very little;
what is more important tho,
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is that it has set many abie m
people to thinking. Hiﬂ!l"
Imitations and improvements =

on the original design have not
been lacking, the latest appear-
ing in a New York Scientific
Journal as described by one
Frank Shuman.

He simply takes the Trench
Tractor and enlarges it three
or four times. He then added
a superfluous third end wheel
for steering purposes, and
palms it off as a brand-new
war machine.

Recently we have heard much
about "the British “Tanks”
which are a form of Trench
Tractor themselves, but on ac-
count of their foolish disre-
gard of war conditions as they
actually exist, these “Tanks”
at once proved a total failure.
The writer is confident that the
“Tanks” will not appear again
in their original make-up.

A war machine of this class is at once
foredoomed to failure for the following
reasons. The “Tanks”—which are mere’
re-constructed agricultural tractors, carry-
ing armor for protection—cannot advance
at a faster pace than 4-6 miles per hour.
On account of this ridiculously low speed
the enemy finds but little trouble to plant
shells upgn it. Then again the “Caterpil-
lar” tractor arrangement is a delicate piece
of machinery—even a comparatively weak
shot into a caterpillar will almost certainly
disable the entire- machine.

It is with these and other reasons in
mind, that the author suggests in this ar-
ticle, a machine which may prove useful in
future, to keep armies from entrenching.
He has pointed out before that once an
army entrenches itself, the usefulness of
that army has ceased to exist for its coun-
try, except as a defensive measure. No
war will ever be won or lost with the op-
posing armies dug in, in trenches. Both
are deadlocked, as witness the contending
armies in northern France to-day, now en-
trenched for over two years.

If we can invent a practical machine
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One Motor Faster Than the Other.

By H. GERNSBACK

which will make trenches 'uninhabitable,
wars will not last as long as the present
one and consequently much bloodshed will
be saved. Furthermore, and of far greater
importance, is the fact that once govern-
ments come to realize that armies cannot
be successfully entrenched, even for a de-
fensive measure, they will be much more
reluctant in declaring war upon each other.

Contrary to public opinion, the more ter-
rible war machines can be constructed, the
less the likelihood of the next war. Each

Chan arvve
Armored shield
Loose collor

Main shar?

Llect control boord
Molors
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government will be afraid of the other, for
with a war fought by machines against
machines, the outcome can never Le fore-
seen accurately. In other words, the agres-
sor stands as good a chance of losing as
the defender.

As stated above the function of the
Trench Tractor was to approach the trench
at right angles, riding over it, thus making
a gap for the infantry to pour thru. This
maneuver, however, does not win a trench
from the enemy.

The function of the writer’s new “Trench
Destroyer” is entirely different. It sets out
to effectively drive the enemy from the
best defended trench—in fact making in-
trenching impossible.

The Trench Destroyer is not a huge mon-
ster but a machine of rather modest pro-
portions. Qur front cover illustrates it
better than a long, extended description
could. There are two broad steel-rimmed
tractor wheels, about 30 to 40 feet high
and some 2 to 3 feet wide. The outside
distance from wheel to wheel is not more
than thirty feet. A shaft connects the two
tractor wheels, which are operated individu-
ally by chain drive from two independent

)
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View of the ‘““Trench Destroyer,”” Showing the Electrical and Mechanical
Features of the Propelling Mechanism. The Machine Is Steered by Running

Its Speed Varies from 10 to 20 Miles
Per Hour and Its Armament Comprises 10 or More Rapid-Fire Guns.
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electric motors. A heavily armored car,
housing 10 to 12 men, and the necessary
artillery and propelling machinery hangs
from the connecting shaft. The armored
car measures about 16 feet long by 11 feet
high, and hangs some 6 feet above the
ground.

It will be noted that the wheels, as well
as the car and all vulnerable parts of the
machine, are so constructed as to be prac-
tically shell proof, except for shells of
extra large caliber. The wheels are of the
open lattice-work type, con-
structed similar to the Ameri-
can battleship fighting masts.
The largest shell will thus pass
thru both the wheels with ease
and granting that a few spokes
are damaged, the machine will
not be disabled thereby. As
the Trench Destroyer moves
at the rate of from ten to
twenty miles an hour. it should
be rather difficult for heavy ar-
tillery to place shells in it ac-
curately. If the pilot of the
Trench Destroyer knows his
business and runs the machine
constantly at varying speeds, it
will be almost impossible for
%he enemy to damage it by shell

re.

At any rate there is nothing
delicate on the outside of the
car, except the chain drive and
this is encased in exceptionally
heavy armor. Both extreme
ends of the shafts are cone-
shaped, to deflect shells. The
same is true for the ends of
the car body facing the enemy.
It is shaped in the form of a
pyramid and is thus certain to
deflect small shells.

The battle action of the
Trench Destroyer would be as
follows :—First let it be un-
derstood thoroly that a single
machine is of but small value;
from six to twelve and more
are needed if success is de-
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sired.
The first Destroyer ap-
proaches the trench at right angles. At
the edge of the trench (or parapet) it

slows down to almost nothing, only one
wheel being run slowly. This has the ef-
fect of turning the machine around, and
parallel to the trench. One wheel—re-
member it measures thirty feet high—now
rides easily over the trench and in a few
seconds, the Destroyer is astride over
the trench. Power is then applied to
both wheels and the machinery gathering
speed rides over the trench, one wheel on
each side of it. Parapets, wire entangle-
ments, lateral connecting trenches, et cet-
era, will not impede the progress of the
Destroyer. The wheels are so large and
heavy, that small obstacles of this sort
count for little more than an empty groc-
ery box to a five-foot cart wheel—it sim-
ply passes over the obstruction.

In the mean time the ten machine guns
—five in front and five in back of the car
—have not been idle. They fire away into
the trench below, raising terrible havoc as
the machine rolls on. If there is much
fight left, the next machine continues the
work and by the time the last machine has.

(Continued on page 765)
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Electric

AVE you ever been down by the

seashore, watching the mighty

waves of the ocean rolling in

shoreward with their inexhaust-

ible energy, and stopt to realize
that if we could effectively utilize this tre-
mendous amount of natural energy con-
stantly going to waste, that we could light
every office building, factory and dwelling
not only in the United States, but also sup-
ply sufficient elactrical energy for all of
the light and power required in all parts
of the world with plenty to spare?

In the past ten years and before that
time, there have been numerous inventors
who have devited many ingenious and
curious machines and auxiliary apparatus
whereby to efiectually transform this
mighty power ino a more docile and eas-
ily controlled form of energy—such as
electricity, which can be easily transmit-
ted hundreds of miles overland thru sin-
ewy copper wires to the point where it is
most required. Many patents have been
taken out on some remarkable wave m0-
tors, as they are generally termed, but so
far none of thera have proved sufficiently
practical to warrant their adoption, for
several reasons. These include the rise
and fall of the tide and the constantly
changing form and amplitude of the in-
coming ocean waves, etc.

The ocean, or rather the oceans of the
world, and especially along the sea coast,
seem to present wonderful opportunities
for the production of electrical energy at
practically no cost except the initial one
for the installation of the necessary elec-
trical and mechanical machinery.

The illustration which we have the plea-
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Power From Ocean Waves

By H. WINFIELD SECOR

scattered along a stretch of coast, they can
be properly arranged to pass their electri-
cal energy thru submarine electrical cables
to shore, where the combined electrical out-
put of a number of these wave motor plants
can be arranged with - a storage battery;
etc., so that a very large amount of power
could thus be realized. On the other hand,
this design of wave motor plant appears
to have a number of good features which
might ‘be employed for isolated light-

houses, which would eliminate daily and

RADIO AERIAL

~ SEARGH LIGHT

control waves sent out by a suitable wire-
less station on shore. Wireless antennae
could be arranged on the roof of the wave
motor tower as shown and at daybreak a
second wireless impulse intercepted by the
antenna would cause the electrical appara-
tus to open the lamp circuits, and so on.

There are a number of refinements, both
electrical and mechanical, which are al-
ready in use in many applications of elec-
trical and mechdnical engineering, which
could be very easily adopted to make such
a power plant successful.

For instance, the speed of the dynamo
will (ordinarily) fluctuate widely owing
to the spasmodic action of the ocean
waves as we all know. Mechanical speed
governing devices could be arranged and
are available, which would keep the dyna-
mo driving shaft rotating at fairly con-
stant speed; also the dynamo could be
very well arranged with a fly-wheel pul-
ley in place of the ordinary light weight
pulley, which would tend to cause the dy-
namo to rotate at more constant speed.
Also, there are electrical voltage regu-
lators which act on the various windings
of a generator and electrical regulators
which could be placed in the storage bat-
tery charging circuits, so that the dynamo
would be kept pumping electrical energy
into the battery whenever the speed was
above a certain minimum value. Auto-
matic charging cut-outs are feasible for
the purpose of opening the battery charg-
ing circuit when the battery has received
a sufficient amount of energy.

Regarding the mechanical construction
of the gear sectors and the main power
shaft carrying the small gear pinions which

A Recent Invention for Utilizing the Vast Power of the Ocean Waves is Here Ilustrated.
Power Shaft to Drive a Dynamo, which in Turn Charges a Storage Battery.
Wave=Power Electric Plant.

sure of presenting herewith shows one. of
the latest wave motor schemes, devised by
Mr. J. Verner. Mr. Verner has several
good ideas for the general application of
his wave motor, broadly speaking, and a
few of the more practical ones are men-
tioned herein. Not only is this wave mo-
tor power plant intended to be efficacious
when utilized to develop a few horse-
power for such purposes as the illumina-
tion of lighthouses along the coast, but he
also mentions thet with a number of these

constant manual attention by anyone.

For instance, suppose that the plant
shown inthe illustration was designed on a
small scale, simply to develop five to ten
horse-power or even considerably less than
this, and that by means of a suitable stor-
age battery and automatic switch-board,
the energy developed by the dynamo could
be accumulated during the day. As eve-
ning approaches the battery current can be
switched on to the powerful lamp on the
roof of the structure by means of radio

1 The Rising and Falling Float Arms Act on a Common
A Radio Controlled Light-House is Shown Above, Fitted With Such a

mesh with the toothed sectors on the steel
float arms as shown, there would of course
ordinarily be created a to-and-fro motion
of the main shaft as the floats rise and
fall. To overcome this the float arms are
only actively employed in the production
of power with which to drive the dyna-
mo during their upward travel, i.e., when
the waves force the floats upwards; when

they descend they cannot transmit mechani-

cal energy to the main shaft, as the pinions.
(Continued on page 775)



716

MINIATURE ELECTRIC RAILWAY
TEACHES FUTURE RAILROADERS.

Of the 170 ranking officers of the vast
Pennsylvania railroad system, 163, includ-
ing President Rea, started at the bottom
of the ladder and progrest thru a long

THE ELECTRICAL EXPERIMENTER

of that journal for November 1, 1879, hav-
ing contained articles on them. We read:

“The Pullman Dining Car.—To-day the
Great Northern Railway commence run-
ning with the Leeds express a Pullman car
fitted up as a dining-room. Dinners, sim-

e

The Miniature Electric Train, so Fondly Admired by Little Willie, Here Serves the More Serious

EE

Purpose of Teaching Train Dispatching to Future Railroad Men.

course of ‘preparation for their increasing
burdens of responsibility. It used to be
that an ambitious man had a hard time of
it, in his efforts to learn the various tech-
nical details of his vocation, especially rail-
roading. The Pennsylvania system has,
however, always maintained an apprentice
system at its Altoona (Pa.) shops. As
the evolution of the railroad progrest, how-
ever, and the requirements became more
exacting, it was realized that something
more than mere ‘mechanical training was
needed.

In consequence, -one of the steps taken to
meet the changing conditions was to or-
ganize an experimental apprentice school
at the Altoona shops in February, 1910, in
cooperation with the Pennsylvania State
College. The regular course was estab-
lished in the following fall.

When the embryo railroad men have
learned how to handle a telegraph key to
a fair extent, they are advanced to a room
containing a model electric railroad in min-
iature, but complete in every detail, with
block-signals, sidings, cross-overs, and in-
terlocking devices and trains that really
run pursuant to orders given by the man-
ager, who plays he is a despatcher, while
the students are the operators at stations
on the line or conductors on the trains.
The trains are actually moved over the
lines exactly as the life-sized trains move
over a modem railroad system.

In addition, the train and message-wires
of the Bedford Division are extended to
the school to afford the students an oppor-
tunity of listening to the actual handling
of trains over the division. The students
also receive instruction in agent’s work,
including the system of accounts.

At stated periods, representatives of the

traffic department deliver lectures on cour-
tesy and the proper manner of dealing with
the public.
.l-. When the students can pass the final
examination with a percentage of 95, which
is usually in six to eight months, they grad-
uate into jobs with the assurance that if
they attend to their business, they can
count on steady employment and be in line
for promotion. After six months’ satis-
fictory service the company returns all
tuition fees.

ELECTRICITY THIRTY-SEVEN
YEARS AGO.
Some amusing incidents of an electrical
nature which happened thirty-seven years
ago are recalled by the Electrician, the issue

ilar to those obtained in an ordinary res-
taurant, can be obtained in this carriage any
time during the journey. We noticed dur-
ing the recent trial trip to Petersborough
that the car was fitted with electric bell ap-
paratus

“Telegraphing Without Wires. — Our
American contemporary, the Journal of the
Telegraph, states that Professor Loomis
continues his experiments in the mountains
of West Virginia to demonstrate the the-
ory that at certain elevations there is a nat-
ural electric current, by taking advantage
of which telegraph- signals may be sent
without the use of wires. It is said that he
has telegraphed a distance of eleven miles
by means of kites flown with copper wires.
When the kites reached the same altitude,
or got into the same current, communica-

The New York City Police Department Believes in Being Thoroly Up-to-date.

tion by means of an instrument similar to
that of Morse was easy, but ceased as soon
as one of the kites was lowered. He has
built towers on two hills about twenty miles
apart, and from the tops of them has run

up steel rods into the region of the elec-

tric current.”
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GOVERNMENT CONTROL OF
WIRELESS URGED.
Authority to establish a government mon-
opoly of radio communication between ship
and shore stations thru the purchase of
all private radio stations in the United

States is to be sought from Congress.
“The necessity for strong Government
control of radio communications becomes
more necessary as ship and shore stationss
increase in number,” Director Todd says
in his annual report. “Interference and
consequent inefficient communication will
continue until such control is obtained.”

POLICING NEW YORK BY
WIRELESS.

Policing a great metropolitan city by
wireless is the latest idea of the New York
Police Department. It is one more rung
added to the ladder of preparedness.

The object of this plan of equipping sev-
eral motor trucks with wireless apparatus
is that in case of accident, when telephone,
telegraph and other means of communica-
tion fail there will be one other resource
available for transmitting intelligence.

The accompanying photograph shows one
of the motor trucks in use by the New
York City Police Department, equipt with
a powerful and complete radio transmit-
ting and receiving outfit.

The antenna is supported by a substan-
tially built mast, the antenna proper con-
sisting of six strands, properly insulated
and stretched from the masts to the.truck.

The transmitting outfit consists of a 10-
inch spark coil excited by storage batteries,
the charging current of which is obtained
from a generator connected to the automo-
bile and automatically controlled by suitable
switches, all of which are mounted on a
large switchboard visible in the front part
of the automobile.

The oscillating circuit of the outfit con-
sists of an inductively coupled tune: or
transformer, the primary of which is con-
nected with a spark gap and condenser.

A Morse key is employed in the primary

1t Has Several of
These “Radio’’ Auto Trucks for Emergency Use when Other Forms of Communication Fail.

spark coil circuit, which is used to inter-
rupt the battery current so as to produce
the proper code signals.

The receiving outfit consists of the usual
inductively coupled set comprising. a loose
coupler, variable condenser, detector and
telephones.
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When Electricity Puts Out The Fire

The many advantages of electrical service in up to date fire figh
the greatest metropolis in America with its 4,000,000 souls, is
high-pressure water system operated by powerful electric pumping stati

is interrupted during a fire there is a penalty of $400.00 per minute.

ting are being slowly but surely recognized. New York City,
dependent largely for fire protection on an elaborate

ons.
Electrically propelled fire engines

If their electric current supply

and ladder trucks recently proved superior to other types when tested over identical routes.

LECTRICITY as a fire-fighting
agency does not appeal to the lay
mind at first, possibly for the reason
that whan we see a short circuit
there is invariably an unprecedented
pyrotechnical display that startles the most
phlegmatic man. Once he sees a good, live-
ly short-circuit, then he invariably has all
due respect for the mysterious “juice.” But
to those who understand the vagaries and
laws governing the electric current there is
a world of opportunities open in which to
make it perform not only useful, but ex-
tremely valuable work. For instance, the
electrical engineer says—instead of allow-
ing this wonderful form of energy to create

third Street is thickly dotted with high
pressure hydrants. At the start there were
but a few hundred hydrants in certain
feared districts known as danger zones.
Now there are 2,372 hydrants, 108 miles of
liigh pressure mains, and 4,085 valves. The
city has now authorized the extension of
the  service as far north as Thirty-fourth
Street from the North River to Madison
Avenue.

The most recent improvement in the high
pressure system is the introduction of two
electrically operated walves, which, when
closed, separate the district supplied by the
Gansevoort Street pumping station from
that supplied by the Oliver Street pumping

ing installed at Stone and Whitehall
Streets, as an ‘accessory to the duplex sys-
tem. This will make the third valve in the
duplex system, others being located in
Houston Street east of the Bowery, and
‘New Chambers Street and New Bowery.
Although beneath a street is scarcely a fit
place to keep an electric motor and its
controlling mechanism, these motors have
continued to work in perfect condition
since they were installed. They are tested,
together with the valves, every day from
the Oliver Street station.

The duplex, or White and Green system
as it is also called, because of the color of
the hydrants, is, as the name denotes, a

(Upper right photo)—Modern Chemical Engine and Hose
Wagon, Weighing 12,320 Lbs., which, Propei_ed by a Stor=-
age Battery and Electric Motors, Attained & Speed of 30

Miles Per Hour on a Level Road.

(Lower right photo)—A 65 Ft. Aerial Ladder Truck, Weighing 20,000

Lbs., Electricelly Propelled by Storage Batter:

and Motors. This,

and Also the Chemical Engine, Beat All Hill Climbing Records.

(Below)—One of the Electrically Driven, High Pressure Pumping Sta-
tions, which Eelp to Reduce the Fire H‘azaligd in New Ycrk C‘i":y,g

fire, why not put it to work and make it put
out fire. No sooner said than done—so
flexible-—so docile does this unseen energy
become under the guidance of master minds.
Electricity is being more widely recognized
each day for just such emergency and all-
important duties as this. The present dis-
cussion brings cut some little known facts
on this latest role of electricity—one that
we all think of at some time in our lives
—perhaps not until the flames threaten to
envelop our home, but when we want fire--
fighting service—men, equipment, and last
but not least—water! we want it quick.
To interrupt its flow for even a minute
might prove disastrous. To provide against
dangerous conflagrations New York City
began the installation of a high pressure fire
(water) system nearly ten years ago, since
when many remarkable improvements have
been made and the service extended north-
ward to Twenty-third Street and all the
way across Manhattan Island below Hous-
ton Street. The work of this great system
has proven beyond a doubt that it is the
only effective method of fighting fire in big
cities and that all others must eventually
give place to it. Manhattan below Twenty-

station, or whicl, if opened, make it pos-
sible for either pumping station to supply
the entire system. The enormous value of
these valves would be demonstrated in case
of a break in one of the water mains.
Should such an emergency arise, the en-
gineer in either station, by throwing a
switch, can instantly separate the two dis-
tricts until the break is repaired and in the
meantime the service in the unaffected dis-
trict would be undisturbed. On the other
hand, if either of the pumping stations
should be crippled the valves can be opened
and the whole system supplied by the work-
ing station.

One of the new valves is located at Hud-
son and North Moore Streets and the other
in the Bowery just a little south of Hous-
ton Street. Each one is operated by a five-
Lorsepower motor located in the vault un-
der the street, and in addition to the elec-
trical control switchboards in the stations
there is a control board in both vaults
where the valves are located, so they may
be operated from the pumping stations or
in a rare case of emergency, from the
vaults.

Another motor-operated valve is also be-

double set of high pressure water mains
and hydrants in the same territory. This
seems the last word in emergency, for, in
case of a break in either set, the pressure
can be instantly transferred to the other
and the firemen change their hose from
green to white or white to green hydrants.
Roughly speaking the duplex system takes
in the entire east side of the island from
Houston Street to the Battery and from
the Bowery, Park Row and Nassau Street
to.the East River. In this territory are
packed thousands of tenements, old-time
buildings of every description, storehouses
and wharves, and it is well that every
precaution should be taken against the
spread of fire.

The equipment of the two high pressure
pumping stations is the same. The inte-
rior of the Gansevoort Street station is
here shown. (In each station are six
motor-driven Allis-Chalmers centrifugal
pumps, designed to pump 3,000 gallons of
sea water or 4,200 gallons of freshh water
a minute, at a pressure of 300 pounds per
square inch! Thus the combined capac-
ity of the stations is 50,400 gallons of"fresh

(Continued on page 778)



718

“INVENTION.”

In the courtyard of Charles M. Schwab’s
palatious mansion in New York City one
finds this magnificent statue—typifying in
noble lines the physical aspect of “Inven-

Photo by Brown Bros.
“Invention’” — A Masterpiece in Marble,
Owned by Charles M. Schwab of New York.
The More You Gaze At It, the More Apparent

the Art of the Scuiptor

tion.” The figure represents a man in deep
thought; in his hand he holds a plan or
drawing, while a piece of machinery rests
at his feet. It is rare that we find a sculp-
tor who can carve a figure out of cold
marble that shall 4t once be so attractive
and represent so great a human endeavor
as the name it bears implies. The figure
wears a laurel wreath—a symbol of some
great idea carried to completion and
awarded a prize, yet, as you gaze upon
the mood here exprest so faithfully, it is
not difficult to interpret or feel that the
inventor is not done thinking, thinking,
thinking. And so it is with the world we
live in—Invention has made possible all of
the really wonderful luxuries that we en-
joy to-day. The telephone and telegraph,
wireless, the subway, the railway and auto-
mobile, airships—all were once a mere, in-
significant idea in an inventor’s mind. But
the idea would not rest; the man who pos-
sest it was ever obscessed with it—no mat-
ter whether it related to a new form of
clothes-wringer or an electric typewriter—
and eventually, maybe slowly, but surely,
the invention—once a faint idea—is born.
The present. statue is a rare masterpiece
without a shade of doubt in that it ex-
presses, instantly, the superior motives and
many moods which personify Invention—
in all its many aspects—work, study, worry,
fame and emolument.

On the death of Mr. and Mrs. Schwab,
the City of New York will be presented
with the statue.

HOW ENGLISH “CENTRALS” FELT
IN A “ZEP” RAID.

By Nellie Ward (Assistant Supervisor).

When the emergency staff of a certain
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southwestern exchange were advised to
report for duty on the evening of Septem-
ber 23, 1916, they little anticipated the or-
deal they would undergo within the next
few hours.

It was shortly after 10.30 p.m. that vari-
ous emergency messages were received and
these were circulated to the specified sub-
scribers in a manner which spoke volumes
for the way in which the telephonists have
been trained to deal with these calls.

About 12.15 a.m, the distant booming of
the anti-aircraft guns announced the fact
that the Zeppelins were approaching, but
we were unable to pay much heed to them
as the traffic demanded all our attention.
At 1230 a.m. the firing grew very heavy
and we then knew that the “Zeps” were in
the vicinity, and resolved to maintain con-
trol over our feelings and perform our duty
bravely.

A few minutes later there was a terri-
ble crash, followed by a succession of deaf-
ening explosions which literally shook the
building. The last bomb which was dropt
was responsible for a rush of work.

Needless to say we were only too glad
to have this additional labor thrust upon
us, as it helped considerably to divert our
thoughts from our danger, several of the
operators being kept in ignorance of the
fact that the throb of engines could be dis-
tinctly heard overhead. The noise, how-
ever, suddenly ceased and then we set to
work to deal with the fire, police and am-
bulance calls of which we received a large
number.

One cannot help admiring the courage of
the staff, who never for one moment thot
of themselves, but were only too anxious
to help those unfortunate people who were
suffering from the ef-
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MEXICAN GIRL WINS RADIO
DIPLOMA.

T the age when many American girls
A are just leaving home for boarding

school, Maria Dolores Estrada was
watching men kill each other in frenzy of
battle. She has known what it is to lan-
guish starving and without water in one
of those horrible Mexican prisons; and
she has hidden, terror-stricken and alone,
while the terrible Villa and his more ter-
rible bandit followers have searched from
house to house to find her.

For two years before she came to Wash-
ington she served on the official staff of
General Venustiano Carranza, first chief of
the de facto government of Mexico and
leader of the rebellion against Huerta.

When Miss Estrada arrived here last
January she could not speak a word of
English. Her father having died when she
was only twelve years of age, she had
learned telegraphy, and at fifteen was a
government telegrapher in Zacatecas when
Madero unfurled the banner of rebellion
against Diaz in 1910.

Eventually she came to the attention of
General Carranza, who employed her at
once as his private telegrapher on his offi-
cial staff. Last January the first chief de-
cided that she should come to the United
States to learn English.

But Maria wanted more than a knowl-
edge of English. She heard that by using
her spare time she could add to her knowl-
edge of telegraphy that of wireless.

How she applied herself is mutely testi-
fied to by the certificate which she proudly
holds as a first-grade wireless operator.
And because there was more time that
could be spent to advantage in this won-

fects of the raid.
Several of the sub-
scribers thanked the
telephonists for the
prompt and efficient
manner in which their
calls had been dealt
with and we all felt
more than repaid by
these expressions of

gratitude.
As soon as the final
emergency  message

had been circulated
and advice was re-
ceived to release the
staff, as many as
could conveniently be
spared were sent into
the rest room, but
needless to say, they
were too excited to
sleep, but sat up talk-
ing until it was light,
when, having partaken
of some breakfast,
they returned to the
exchange where they
remained until their
services could be dis-
pensed with, which
was about 10:30 a.m.
However, I am
pleased to add that
we are fortunately
none the worse for
our thrilling exper-
iences, but -very proud
of the fact that we
have been able to do
a little to help our
country in her time of
need, but we feel sure
that we only did what
any member of the
“London Telephone Service” in the same
circumstances would have done.—The Tele-
graph and Telephone Journal, London.

Miss Maria Dolores Estrada, Mexican Girl Who Has Been Granted a
First Grade Commercial Wireless License by the United States Depart=
ment of Commerce.

derful country of opportunity, Maria also

learned stenography.—Photo courtesy Na-

tional Radio School.
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AN ELECTRIC WASHING MA-
CHINE OF UNIQUE DESIGN.

Every mother and every father knows
that practically from the date of baby’s
birth it is wash, wash, wash every day.
No one will dispute that it is a tiresome,
ever recurring task. And yet how easy it
is with an electric washer. Place the soiled
clothes in washer, fill with hot water, add
a little soap, turn the electric switch, and
while making beds or cleaning the home,
the clothes are being washed—twelve min-
utes to a washer full-—mo fuss, worry or
rubbing, everything washed clean and
white.

But it washes other things, too. If there
are only two and the baby in the family, it
will probably do all the washing, fine
waists, underwear, lingerie, sheets and pil-
low cases, table linen, etc., holding as much
as three sheets or seven shirts in one wash-
er full for the Baby size machine® If
apartment o bathroom is above the ground
floor there ss no counting the many, many
steps saved. A detachable hand wringer,
clamped on back, is furnished with each
large size washer, which has a capacity of
nine sheets.

When used in the bathroom, there is no
lifting, hot water bei.g run into washer
with a bathroom hose and dirty water
draining into hopper bowl.

In this unique washer a powerful cir-
culation of hot suds is forced thru the
clothes, which remain always entirely un-
der water in a wire cage cylinder free to
revolve, instead of stirring or plunging and
lifting the clothes in and out of quiet
water. An electric motor at the bottom of
the machine revolves a propeller blade at
high speed; ‘this forces the soap and water,
up thru the rotating wire cage drum con-
taining the clothes.
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in that publication, I pointed out that if
we allow this dried powder to stand for
an hour in contact with water carefully
freed of its dissolved oxygen and then
admit oxygen, no phosphorescence is to
be observed. It is quite obvious that the
photogenic substance has been changed in
some way even though no oxidation has
taken place. The substance, therefore,
which in presence of oxygen is oxidized
with the production of light, in absence of
oxygen is also decomposed but without
light production. We have an analogous
instance in the compound lophin (tri-
phenylglyoxaline) investigated by Radzis-
zewski, If hydrolyzed in presence of
oxygen by alcoholic potassium hydrate,
light is produced and benzoic acid and
ammonia formed. In absence of oxygen,
no light is produced and benzaldehyde is
formed instead of benzoic acid. The alkali
acts as a catalyzer.

In the fire-fly it is natural to suppose
that an organic catalyzer, an enzyme, is
concerned in light production and it is the
purpose of this paper to point out the fact
that the existence of such an enzyme has
been definitely proved and to add certain
new facts to our knowledge of biolumin-
escence. The credit of this discovery be-
longs entirely to Professor Raphael Du-
bois, of the University of Lyons. As
early as 1884 Dubois made the crucial
experiments in which he showed that two
substances are present in the luminous
organs of Pyrophorus noctilucus, the
West Indian cucullo, a thermostabile sub-
stance, luciferin, which oxidizes with light
production and a thermolabile enzyme luci-
ferase. In 1887 Dubois showed that the
same was true for the luminous mollusc,
Pholas dactylus. 1f the luminous slime
from glands on the siphon and mantle of
this mollusc are collected in sea

A Novel Electric Clothes Washer With a Capaci

the Revoluble Cage Containing the Soiled Clothes.

water in two test tubes the solu-
tions will phosphoresce for some
time. Boil the solution in one tube
and the light disappears instant-
ly; allow the solution in the other
tube to stand until the light dis-
appears spontaneously. Then if
both tubes, now dark, be mixed,
the light reappears. The boiled
tube contained luciferin but no lu-
_ ciferase while the other tube con-
tained luciferase but all the luci-
ferin had been oxidized by stand-
ing. On mixing, the two sub-
stances were again brought into
contact and light resulted. In later
papers Dubois has studied especially
the properties of the Pholas luci-
ferin and luciferase and the results
are published in many papers in the
C. R. Acad. Sc. Paris and the C.
R. Soc. Biol. He says that luci-
ferin is an albumin having acid
properties and an active reducing
power. It oxidizes readily with
luciferase, potassium permanganate,
barium peroxid and lead peroxid,
giving off light and forming amino-
acids and minute crystals giving the
test for xanthin.
Luciferase, on the other hand,

ty of 9 .
Sheets. The Revolving Cylinder is Shown in (‘J,pper has all th? properties of an _enzy-
Position for Convenience in Removing Clothes. A Motor- | me, an oxidizing enzyme acting in
Driven Propeller Forces a Jet of Soapy Water Up Thru the prescence of iron salts, which

will oxidize luciferin and-also tan-

THE MECHANISM OF LIGHT
PRODUCTION IN
AMIMALS.

It has long been known that the dried
powdered luminous organs of the fire-fly
will glow if moistened with water con-
taining oxygen. No light is given off if
oxygen is absent. In a previous issue of
Sctence, writes Mr. E. Newton Harvey

nin, guaiac, a-napthol, etc. It re-
sembles the oxydones of Batelli and Stern
which are destroyed by ether, chloroform
and acetone. It passes with difficulty thru
porcelain and is non-diolyzing. At 60° C.
it is destroyed by heat, as also by digestion
with trypsin.

Luciferase of one form will act with
luciferin of another, and vice versa. This
is true for the two genera of eastern fire-
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ELECTRIC HAIR WAVING AND
CURLING THE BEST.
It is often the case that woman’s main
beauty lies in her coiffure, and consequent-
ly when Nature has not bestowed upon

£6

in the
Picture is Receiving the New Electric Heater
Treatment for Putting a Permanent Wave in the

The Contented Looking Young Lady

Hair. It Looks Dangerous But is Harmless and

Painless.

her ladyship, beautiful wavy hair, she must
resort to other (shall we say artificial)
means to obtain the desired result. In an
effort to be of service to the ladies, one
Mr. C. Nestle has devised and perfected an
electric curling or waving machine which
will produce permanent rippling tresses and
at the same time improve their growth.

The device in detail consists of a small
metal tube in which an electric resistance
(heating) coil is placed. This is used for
heating a helical form in which the hair is
placed when curling is desired. In actual
work several such units are employed. Be-
fore the heaters are placed over the head,
the hair is first treated with a special paste,
which softens the hair, then the tube con-
taining the heater and also a suction de-
vice for producing a partial vacuum are
placed in the proper position and the cur-
rent turned on. The current is permitted
to flow for a short time and then the equip-
ment is removed.

The accompanying photograph shows a
“patient” being treated wit' the Nestle ap-
paratus. The heaters are finely balanced
so that their weight is completely neutral-
ized. They are not fixt either, but can
move in any direction automatically as
necessitated by any movement of the head.
The treatment occasions no inconvenience.
or pain to those taking it and by having
available a large number of the electrical
wavers as here shown, the whole operation
need consume but a short time.

flies (Photinus and Photuris) and for the
West Indian Pyrophorus (Elsteride) and
Photuris or Photinus (Lampyride). Fire-
fly luciferin will give no light with extracts
of non-luminous parts of the fire-fly or
(Continued on page 768)
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An Electric Clock that “Speaks” the Time

OW would vou like to have a
H clock that calls out the time every

fifteen minutes? Clocks of this
character have been experimented on for
many years, but with no distinct success in
most cases. Lately, however, a well-known
civil engineer, Mr. H. Hartman, inventor of

ferred to the film and it is ready to an-
nounce the time like a human.

The film is heated during this process as
the tenacious properties of celluloid makes
it impossible to emboss it properly when in
a cold condition. Hundreds and even thou-
sands of such films can be made with one

of these prepared steel

Behold! The Electric Clock That “‘Speaks” the Time. *“Two-0’-
Clock’—Says the Speech Reproducing. Mechanism, which Resembles
a Phonograph. And What Is‘an’t This Clock Call One at 6 A.M. in the

orn’.

Zowie!

the Electric Submarine Camera, described
in the December issue, has devised and con-
structed a successful electric clock which
will actually “speak” the time at intervals
of fifteen minutes.

The two views herewith show the instru-
ment clearly. The view to the left is that
of the face of the clock, and the one at the
right shows the complete mechanism nor-
mally concealed by a hinged rear door.

The motive power is derived from an
electric motor stationed within the clock
cabinet. The clock movements are stand-
ard and possess no unusual features with
the exception of an automatic lever and
cam placed on the minute wheel shaft of
the clock so as to actuate the lever at in-
tervals of say every fifteen minutes. This
attachment acts upon another lever attached
to a drum which carries a photographic
film “A” as seen. When the second lever
is actuated by the first, it causes the electric
motor to operate, which starts the film
moving. In doing so, the stylus of the
phonographic reproducer “B” 1s acted up-
on and thus the time is vocally announced
or spoken. Of course the phonographic
film is so made as to announce the time
according to the manner in which the ma-
chine is adjusted. The film is made in a
peculiar manner and a few words regard-
ing this may not be amiss.

The first process is to record the weice
ampression of the time, as—half-past two,
a quarter to three, etc., until the complete
twelve hours have been covered. These
impressions are made upon a soft, wax
drum, the width of which is the same as
that of the width of the film. After the
impression is made, the complete form is
covered with pulverized grafite and is then
put in a copper electro-plating bath.

A sufficiently heavy coat of copper is put
on, and the wax is then removed by melt-
ing it. A thin copper ring then remains,
which contains the woice impressions. It
is then accurately placed on a steel drum
and the film which is to be embossed with
the impressions is rolled under the steel
drum. The impressions are thus trans-

master-drums.

T h e phonographic
reproducing head is
fitted with a small horn
which intensifies the
sounds. These sounds
are permitted to escape
thru a large number of
holes made in the side
of the clock cabinet.
The movement of the
control mechanism can
be adjusted so that it
will call out the time at
any interval desired.
The clock is also fitted
with a repeating device
so as to repeat the time
any number of times.
This wonderful electric
“speaking” clock should
certainly appeal to
those who find it diff-
cult to arise when “get-
ting up” time comes.
The owner of such a
clock may sleep to his
heart’s content and the
faithful timepiece will “tell” him when to
turn out. We even imagine that for some
heavy sleepers it would be a capital idea to
have a special section recorded on the film
which could be made to function at 6 A.M.
in the cold and chilly morn, and start up
something like this: “6 A.M.—six o’clock—
6 A.M.—six o’clock! Hey, ' IEY!! Get up.
Lookatatime!! You'll be late again!!”

This latter film is especially desirable
for husbands whose wives are away.

DOUBTFUL IF RADIUM CURES
CANCER.

The $3,000,0() Crocker Cancer Research
Laboratory of Columbia
University, after many
months spent in experi-
menting with radium on
animals and human be-
ings, reports that it has
made no cures.

Radium in small doses,
says Dr. Francis Carter
Wood, the Director, has
a distinctly stimulating ef-
fect on such cells as oc-
cur in cancer tumors,
while large doses, just in-
sufficient to kill the tum-
or, may reduce its rate of
growth considerably.

“This explains” he
adds, “many of the re-
ports of physicians treat-
ing human tumors to the
effect that a growth dis-
appeared but returned af-
ter being quiescent for a
considerable period. In
some of these human cases
the tumots have remained
latent for one or two
years, only to grow later
and resist any further ra-
diumization.

“These experiments are
thus of practical importance because they
show that in treating a tumor of any size,
unless very large quantities of radium are
used, the portions of the tumor at a con-
siderable distance from the radium may be
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stimulated and grow more rapidly, even tho
locally the tumor may diminish.”

The Director recommends radium as a
palliative to ease pain and prolong the
life of the patient.

The Imperial Cancer Research Fund of
London, fearing destruction of its labora-
tory by Zeppelin bombs, sent many of its
cancerous mouse tumors to this country,
and they were transplanted in Columbia’s
mice.

NEW ELECTRICALLY OPERATED
PHOTOGRAPHIC COPYING
MACHINE.

Office managers are always on the watch
for anything in the realm of machinery
that will—to paraphrase a well-known say-
ing—make two results grow where but one
grew before. One of'the latest devices for
making photographic copies direct upon
paper ‘without the need of a transparent
machine is known as the Photostat, and it
works, like the proverbial lightning, accord-
ing to its sponsor’s claims. It is an easily
operated commercial device, designed for
use in places where a large number of
copies of drawings, plans, sketches, legal
papers, and similar documents are wanted.
It is practically a large camera equipt
with a self-contained arrangement for de-

veloping and fixing.

A ‘roll of specially sensitized photo print
paper is held in the machine and the sub-

-ject to be copied is photographed, in a few

seconds’ exposure, directly upon the paper.
The paper photograph is then wound di-
rectly into the developing both without be-
ing touched by hand, and is cut from the
roll by the pull of a lever. In thirty sec-
onds the print is developed and then drawn
into the fixing bath, where it remains while
subsequent copies are being taken in the
same manner. When the desired number
have thus been made, they are removed
from the fixing bath to a tank of circulat-
ing water, which quickly washes the prints
free from chemicals. The prints are then
dried between blotters, or laid on cheese-
cloth stretches, or by passing them rapidly
through a heated mangle. This completes
the process and the prints are then ready
for use. The operation is extremely sim-

—

An Electrically Operated Photographic Copylng Machine, which
Produces Duplicates of Plans Skgtches, etc., on Paper at High
peed.

ple, requiring but a few minutes to com-
plete. The light can be supplied by two
Cooper-Hewitt mercury vapor lamps adapt-
ed for operation on either direct or alter-
nating . current.
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A PORTABLE MOTOR-GRINDER

WITH A SPEED OF 30,000 R.P.M.

One of the latest electrical aids to the
machinist is a portable motor-driven grind-
er, not a common emery wheel fitted to a
motor shaft for rough work but a super-
fine device capable of being attached in a

A Remarkable Motor-Grinder Capable of Driving a

Grinding Wheel at 30,000 R.
Attached Anywhere in a Few Minutes.

jiffy to a lathe or milling machine and
facing down a piece of steel with an accu-
racy of one ten-thousandth of an inch.

The whole grinder weighs but 17 pounds
and it can be connected with any lamp sock-
et, the motor being of the universal A.C.
and D.C. type. The motor spindle runs at
10,000 revolutions per minute (R.P.M.),
while the internal grinding attachment or
auxiliary shaft rotates at three times the
motor speed or 30,000 R.P.M,, sufficient for
practically the finest of machine work. The
whole machine is dynamically balanced and
both the motor and high-speed auxiliary
shaft are provided with ball bearings, re-
sulting in 2 minimum of end play and vi-
bration. It is claimed that this remarkable
little machine will do any and all kinds of
difficult external and internal grinding with
an accuracy superior to the average grind-
ing machine. Morgover this motor-grinder
may be carried from job to job.

NEW, ALL-AROUND GALVANQO-
METER OF EIGH SENSITIVITY
One of the latest products added to a

Reflecting Galvanometer of New Pattern,
which Possesses Several Meritorious
Features.

well known line of scientific apparatus is
the galvanometer here shown. It is reason-

P. M. and which Can Be
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able in first cost and is of high sensitivity.
Since this galvanometer is intended for gen-
eral laboratory use, it is not furnished with
extremely high sensitivties, but is, however,
provided with removable suspensions so
that replacements may be readily made.
The magnet is made of special steel with
poles so shaped as to produce a rad-
ial field in order to reduce, as far as
possible, the effect of foreign mag-
netic particles in the coil. The latter
is wound of specially selected wire,
as free as possible from magnetic im-
purities. The suspension is made of
special rolled silver strip. The mir-
ror, 4" in diameter, is furnished
either plane or concaved, as desired.
The adjustment shown at the top
of the magnet of the galvanometer
carries a knurled head, by means of
which the coil may be turned for zero
adjustment. A second knurled head
is provided as shown, by means of
which the coil may be clampt to pre-
vent damage to its suspensions when
the instrument is being moved. The
instrument is inclosed in a cylindri-
cal metal case, with a large glass
window in front. The galvanometer
is mounted upon an insulating base
supported upon three leveling screws.

A SMALL ULTRA-VIOLET
RADIATION INSTRUMENT FOR
THE LABORATORY.

The chemical power of ultra-violet
radiation as evidenced in the reduction of
silver nitrate, etc, has been known for
many years, but its wonderful property of
exciting fluorescence and phosphorescence
in certain mineral and organic compounds
is not so commonly understood and recog-
nized. Roughly speaking, the ultra-violet
spectrum may be said to extend.about two
octaves beyond the visible spectrum, say
from 4,000 A.u. to 1,000 Au.  When the
invisible radiation somewhere within thesec
limits of wave length falls upon a sub-
stance that possesses the property of fluor-
escence, the waves are absorbed by some
atomic mechanism which we do not yet un-
derstand very well, and they are reflected
or emitted again as light waves of greater
length, thus dropping for the most part
within the limits of the visible spectrum
so that the substance in question, altho
excited by a beam of invisible light, glows
with one of the colors of the visible spec-
trum.

Different substances require different
wave lengths to excite them to a maximum
fluorescence, so it is, therefore, obviously
desirable that the wultra-violet radiation
used for producing fluorescence should in-
clude as much as possible of the invisible
spectrum. In otler words, if we could
speak of it as visible light we might say
that it should be polychromatic.

The high tension disruptive electric spark
between iron terminals is very rich in ultra-
violet radiation covering about 80 per cent
of that part of the spectrum which is use-
ful for producing fluorescent effects. An
apparatus for producing such ultra-violet
rays in abundance is illustrated herewith.

This outfit comprises a small transformer
that steps up 60-cycle, 110-120-volt alter-
nating current to about 4,000 volts; also a
suitable condenser; an adjustable spark
gap with removable iron terminals, the
whole being protected in a chamber of in-
sulating material and sundry fittings with
connecting cords and plugs, etc.

All of the above parts are fitted into a
neat mahogany box for convenient trans-
portation, and it is only a few minutes’
work to take out the spark gap, fit it in
position and connect the apparatus to any
suitable current outlet. As this outfit only
uses about 250 to 300 watts it can be safely
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connected to any alternating current light-
ing circuit. The high tension condenser

and iron gap are shunted across the sec-
ondary terminals of the transformer.

The iron electrodes are enclosed in a
small cylindrical chamber of insulating ma-
terial, open at one end only, and having

Ultra-Violet Radiation Producer which Has Proven
Eminently Successful in Measuring the Wave Length

of Certain Fluorescent Materials.

the insulated heads of adjusting screws
projecting outside, by which the operator
is able to regulate the frequency of the
spark from 120 per second (with 60-cycle
current) up to ten or twenty times that
value.

SNAP THE SWITCH AND GRIND
YOUR COFFEE.

The particularly neat and efficient electric
coffee grinder shown was exhibited at the
recent Electrical Exposition held in New
York City, and attracted considerable at-
tention. It is arranged with a small, well-
built electric motor operating off the light-
ing circuit, which is direct connected to
a special grinder wheel. This rotates at
high speed within a cylindrical metal hous-
ing. “The bean coffee is placed in the hop-
per at the top after the motor has been
started up and the ground coffee emerges
at the bottom of the cutter housing into
the glass cylinder as seen. The ground or
cut coffee is readily removed as the catch

A Newly Devised Electric Coffee Grinder Which
Will Appeal to Every Housewife. It Grinds to Any
Fineness Desired.

glass snaps into or out of the machine in a
jiffy.
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A MAMMOTH 20-INCH SPARK
X-RAY QUTFIT.
An extremely large, spark coil type, X-
ray outfit of English design is shown in
the accompanying illustration. It comprises
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motor. By means of a simple adjustment
of one of the blades the period of making
current can be varied at will. The dielec-
tric used is coal gas and the interrupter
can be run for long periods without the

mercury requiring

~3

- =

cleaning.
The electrolytic in-
terrupter has five

points of heavy gauge
platinum wire. The
points are adjustable
and by means of the
change-over switch
on the portable
switchboard, it is pos-
sible to use them
singly or any num-
| ber in parallel. This
interrupter is capable
of handling efficiently
a current of 150 am-
peres, thus enabling
the verv heaviest dis-
charges to be taken
from the coil.

Lightning complete-
ly volatilized 150 feet
of wire on the Santa
Fe-Cerrillos, Texas,
telephone line last fall,
and burned the two
poles at the ends of

£

a Cox model induction coil of the low
ratio pattern, capable of giving a very
heavy discharge across a 20-inch air gap,
continuously.

A variable inductance switch, mounted on
the end of the coil, enables the selection
of eighteen different degrees of inductance,
rendering the coil equally efficient under
varying conditions. It is particularly suit-
able for the most rapid radiographic work
where high penetration is required, also
deep therapy.

The improved Coolidge tube, backing up
a spark of 15 inches, may be employed,
and by this means a massive dose of homo-
geneous rays may be administered through
several millimeters of aluminum. The coil
is mounted on a substantial pedestal, with
a milliamperemeter and valve tubes carried
on separate pedestals attached to the coil
frame.

A white _marble switch-board, carrying
moving coil type volt and amperemeters
are provided, with all necessary control
switches, regulating rheostats, etc. A se-
lecting switch enables either a mercury or
electrolytic interrupter to be used at will.

Either shunt or series connection of re-
sistance may be employed and terminals are
provided so that a two-way foot switch,
controlling the pilot lamp and the main
circuit, may be used if required. The speed
of the interrupter can be varied within wide
limits.

All -rheostat studs and live parts on the
switchboard are completely covered in glass
cases so that there is no possibility of any
accident from shock. A small distribution
board is attached to the wall carrying all
terminals, fuses, etc., and from this are
made the various connections to the coil
and interrupters. This is connected to the
coil by means of a multiple conductor flex~
ible cable, in protective sheathing.

The mercury interrupter is designed to
deal with the heaviest currents without
overheating. A centrifugal pump projects
a stream of mercury against two insulated
copper blades, connecting them at every
half revolution. These two copper blades
are in series with the coil circuit and thus
the primary current s rapidly made and
broken, twice in each revolution of the

uge 20-Inch Spark X-ray Coil Outfit of English Design. It Is Equipt
ith a Multiple Electrode Electrolytic Interrupter as well as Mercury
Interrupter for Handling Extra Heavy Primary Currents.

the wire, while three
intermediate poles
were left uninjured.

AN AUTOMATIC ELECTRIC WEL-
DER OF UNUSUAL CAPACITY.
To the average mechanical man the word

automatic implies a machine designed to

perform a cycle of operations on a part or
parts of a given size, and working within

a very limited range of adjustment. It will
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ter without in the least affecting its auto-
matic features of operation.

The machine referred to is a specially
built electric welder used for welding steel
pulley fillers to the rims. This welder, in
addition to its unusual range of automatic
operation, is notable for the small number
of moving parts and the simplicity of the
mechanical principles on which those parts
operate.

Two complete and separate electric weld-
ing equipments are provided, one on each
side of the center of the pulley to be weld-
ed (see figure) and each makes 60 welds
per minute with a motor drive and auto-
matic switch.

The welding mechanisms move from
each other to give a clearance of 12" be-
tween the welding points. They are water
cooled and will operate within a space of
2Y5" radial from the center of the arbor.
Feeding and stopping are automatic, the
feed device being adjustable from 15" be-
tween welds, up to 3” or more, as desired.
The stops will automatically trip off and
halt the operation of the machine when it
reaches the separation strip on the pulley.

The floor space required by this remark-
able machine is 50x66 inches and the weight
is approximately 3,500 pounds.

A BUSY MAN.

The telegraph agent at Millrift, Pa,, J. F.
Maloney, is a very important man in his
community. He holds no less than seven-
teen positions of trust or public interest,
and they are so diversified that we name
them: Telegraph agent, town clerk, post-
master, school-teacher, public appraiser,
secretary of the board of supervisors, mem-
ber of improvement society, proprietor of
general store, proprietor of mail order
house, railroad ticket agent, express agent,
baggage agent, boarding house proprietor,

'l-_l. e .m'

ELECTRIC WELDER -
JAWS

\TRANSFORMER
/. i’
ELECTRICALLY ‘
. WELDED PULLEY _
- . - 4

MOTOR

An Automatic Electric Welder Adapted to an Extraordinary Range of Work.
Pulley Rims to Fillers Having a Diameter of from 12 to 60 Inches.

It Welds Steel
A Motor Operates the Automatic

Switches and Chucks.

come as a surprise to this average man to
learn of a machine which will take circu-
lar work ranging from 12" to 60” in diame-

real estate operator, milkman, insurance
agent, flagman, It is not stated whether
there is any other man in Millrift.
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Research As a National Duty

sion in Science by Dr. Willis R.

Whitney, of the General Electric
Co.’s research staff, emphasizes the import-
ance of material research and lays great
stress on its necessity to any people who
are ever to becoame a leading nation or a
world power. Dr. Whitney says in part:

“l have called it material research be-
cause | wanted to exclude immaterial re-
search. I class under this head pure
thought as distinct from thought mixed
with matter. It is worth while making this
distinction because, from the youngest to
the oldest chemist, it is not always recog-
nized. It is very natural for us to think
we can think new things into being. Chem-
istry has advanced only in proportion to
the handling of chemical substances by
some one. When the study of our science
was ' largely mental speculation, and the
products and reagents largely immaterial,
like fire and phlogiston, we advanced but
slowly. Ages of immaterial research for
the philosopher’s stone only led to disap-
pointment.  Successful results in modern
times came from following nature, learn-
ing by asking and experimenting, reason-
ing just enough from one stage of acquired
knowledge to ask the next question of ma-
terials.

“In speaking of research, I do not mean
to confine my thoughts to the chemists and
their knowledge and literature, but rather
to that science which is back of chemistry.
We may call it natural science, if we are
careful.. It includes, for my present pur-
poses, all philosophy based on measurable
facts. Psychology and therapeutics come
under this head; so do electricity and med-
icine, anatomy and physics, chemistry and
biology. These are inquisitive sciences,
where the answers come from asking ques-
tions of nature. If 1 can leave with you
even a faint impression of the importance
of new knowledge, the strength to -be
gained from its acquirement, and the pleas-
ure in the process itself, I shall feel repaid.

“So much useful pioneer work in all
fields has been deone with simple material
equipment coupled with good mental equip-
ment, that it almost seems as though this
was the rule. The telegraph and telephone
started with a few little pieces of wire
wound by hand with paper insulation. The
basic work on heredity was carried out by
an Austrian monk with a few garden peas.
The steam-engine came from the kitchen
fire, and wireless from the tricks of a little
spark gap. There was, however, the same
general kind of mind behind each one of
these discoveries, the mind of the trained
tnquirer.

“Exactly the opposite belief is also quite
common—that great advances are made by
sudden flashes of thought through the
mind of some lueky and presumably un-
occupied individual. If this were so, there
would be little need for the high degree of
training —vhich is mecessary for almost any
scientific service in our day. We may find
a simple illustration of this point in or-
ganic chemistry. We know that the arti-
ficial production of important chemical
compounds, such as indigo and rubber, has
been accomplished. But how many of us
even begin to realize the training that was
necessary and the research that had to be
done before success could be claimed. The
Badische Company spent seventeen years
completing the indigo work after the first
synthesis, and expended about five million
dollars before a bound was put on the
market. 1 might say that without at least
fifty years of work by thousands of re-
search chemists, neither problem could have
been solved.

“T would also be right in saying that if

g MOST important and timely discus-

you removed from that structure even a
part of the purely theoretical work, such
as that where organic chemists spent their
lifetimes testing the compounds for the
imaginary double bonds of the hypothetical
benzol ring, such synthesis would not have
been brought about.

“Since 1856 the same seeking for knowl-
edge by renewed groups of such men has
been continually going on in many foreign
laboratories, but is only slowly being taken
up in our country. Is it not time that we
awakened to the fact that, as research
chemists, we are still in our infancy? If
we are ever to be a leading country in in-
dustrial chemistry,. research is absolutely
necessary. If such research is done else-
where, then the major part of the advan-
tage will lie elsewhere also.

“This ts one of the most difficult points
for an American to recognize. Forests
may be leveled by a brawny arm with an
ax, canals may be dug with a dredge, but
practical science needs knowledge ‘and
training, and always more training.

“Excepting one or two minor attempts,
we Americans have made almost no study
of the fixation of atmospheric nitrogen. I
want you to realize the varied and expen-
sive researches, mostly carried on abroad,
which were required to reach the present
position of the nitrogen question. There
were in Germany and, by German capital,
in Scandinavia, several direct oxidation
processes carried through the experimental
to the practical commercial stage. The
Schoenherr process is one of these, the
Birkeland and Eyde process another. The
direct combination of nitrogen and hydro-
gen to form ammonia has been successfully
developed in the German Haber process,
and the cyanamid process, with all its prod-
ucts from carbide to ammonium nitrate,
was developed in Germany. There they
used not only the peculiar reactions of cal-
cium carbide with nitrogen, but the produc-
tion of the nitrogen from liquid air, the
reaction between water and cyanimid to
form ammonia, and then an oxidation proc-
ess for obtaining the nitric acid. The oxi-
dation of ammonia to nitric acid by such
methods as the Ostwald process has been
studied by many investigators since 1830,
and several different schemes are now in
use abroad.

“Conditions are similar in all the applied
sciences. The accumulated knowledge in
any field is already very considerable, and
to get on to the firing-line of useful work
one must go up past the baggage-train of
knowledge and experience. There is some-
thing in the blood which makes an Ameri-
can naturally hate preliminaries. It will
be a great day when we see how important
preliminaries are. The young student of
mechanics thinks he could have devised the
steam turbine if it had not been done be-
fore his day, but when he comes to study
the problem as it has actually been devel-
oped, he finds the same old kinetic theories,
differentials and integrations which he
spurned as too theoretical when he sought
a short road to engineering.

“l want you to realize that in America
we are going ahead in future at a rate de-
pendent entirely upon our preparation. La-
boratories are a relatively modern thing.
In most of the sciences they are a develop-
ment within the lives of men now living. 1
want you to see that we must be foremost
in systematic, organized research, or we will
be distanced by other countries which al-
ready well recognize the value of new
knowledge.

“When so much of our material welfare,
the condition and extent of our manufac-
tures, the quality of our agricultural ef-

(Continued on page 780)
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NEW REGULATOR FOR AUTO
LAMPS ON MAGNETO CURRENT
All autoists know that when they con-
nect their electric head lamps to the mag-
neto, that the brilliancy fluctuates in ac-
cordance with changes in speed of the mag-
neto and engine. To obtain an even flow

Ilustrating Comparison of Ordinary Magneto
Head-Light, at Left, and lllumination Produced
by New Magneto Compensator at Right.

of current at all engine speeds has been the
problem of many accessory makers and the
result as here shown is the outcome of one
inventor. It is a reactance coil with a
variable gap in its magnetic circuit and is
entirely actuated by the current. It is es-
pecially adapted to the flywheel type of
magneto. The coil is arranged to work the
lamps in parallel, and with the proper se-
lection of lamps, they burn up to almost
their rated candle power when the car is
running at the slowest speed. At low speed
the gap in the magnetic circuit is open and
the inductive or resisting effect of the coil
is negligible, being limited to the ohmic
resistance of the wire constituting the wind-
ing of the coil.

When the speed of the engine is in-
creased the voltage and the period of the
_magneto are increased, the effect of which
is to increase the voltage and the current
of the lamp circuit. A very slight increase
in the current causes the gap in the mag-
netic circuit to be shortened by magnetic
attraction, thereby increasing the magnetic
flow in the core and increasing the induc-
tive or resisting effort of the coil. (The
energy from the magneto is in the form of
alternating current, as developed in the
Ford magneto, for instance.)

The greater the speed of the engine, the
.shorter the gap will become and at the
highest possible speed it will be almost
closed, thus choking or partially neutraliz-
ing the voltage generated by the magneto.

This Automatic Impedance Regulator Causes
Lamps on Auto Using Magneto Current to Be
Steady at All Speeds of the Engine.

In case one lamp becomes broken the other
is protected and will continue to burn the
same as if both lamps were receiving cur-
rent. The manufacturers claim that the
lamp cannot be burned out by the racing
of the engine with this device in use.
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Baron Miinchhausen’s New Scientific Adventures

AZING thru my faithful

three-inch telescope upon

the dazzling plains and ex-

tinct volcano ranges of the Moon,

often set me wondering in the
past. Everything appears dead, everything
spells desolation on a tremendous scale.
No atmosphere seems to exist, no green or
brown patches greet our eyes from which
we might infer that the moon harbored
vegetation. Nothing but brilliant, white
uniform wastes. For there cannot be vege-
tation, as we understand the term, where
}}lfere is no atmosphere to support the plant
ife.

But was it always thus? Geological sci-
ence here spells an emphatic NO. Eons
upon eons ago the moon must have had an
atmosphere as has our earth. Gradually,
due to the very small gravitational attrac-

By Hugo Gernsback

Martian Atmosphere Plants

against certain extinction before they ac-
cepted the inevitable, or did they let nature
have her 6wn way?

These were questions I frequently asked
myself when gazing upon our dead com-
panion world, questions which probably
will not be answered for a long time, if
ever. i

I was more than pleased for this reason,
that the moon, not being willing to tell me
her riddle, another dyihg world—Mars—
should volunteer certain information which
might shed ne:v light upon tile question,

I had scarcely hooked up my latest Ra-
dium Amplifier to my Ultra-sensitive Ra-
dio receiver, and balanced the vibrant Pho-

as I did when 1 was still on Luna!
You see I actually have not heard a
human voice for days. Professor Flit-
ternix and I are becoming so Martianized
that it is no longer good form to talk aloud
when it is easier to converse by thought
transmission. We are so proficient in the
(to us) new art, that it is now a rare occa-
sion when we utter a word. This is more an
ancient habit than a necessity, because we
can converse ever so much faster by thought
transference than by spoken words. But
our barbaric custom still clings to us, and
for that reason it dues me real good when-
ever I have occasion to talk to you! If only
you had a sufficiently powerful sender to
talk back to me. Ah! would that not be de-
lightful? But on second thought, who
knows that it is not better as it is? You
might ask me too many pertinent questions.

Our Flyer Had Now Come to Within Several Hundred Yards of One of These Wonderful Air Plants, and Circling Around It, We Could See How
Tremenaous Its Size and How Marvelous the Minds That Built 1t.

tion of the moon, its air must have slowly
left it to vanish into space, never to return.
A slow process, to be sure, but steady nev-
ertheless.* '

What dramas must have been enacted on
our now dead satellite before the last crea-
ture died, gasping its last breath! What
tragedies there must have been enacted be-
fore the last intelligent creature—if there
were such—finally bowed to relentless na-
ture. Did these creatures put up a fight

*NOTE.—It is assumed that_ the exceedingly
attenuated ‘‘atmosphere’” which Miinchhausen re-
ported during his visit to the moon, is of com-
paratively receat origin; it is probably of a vol
canic nature. i
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tostat, when dear old Miinchhausen’s voice
filled my laboratory through the loud-talk-
ing telephone relay. His voice came in
clear'as a bell and even I had difficulty in
realizing that this voice did not originate
a few miles away from my aerial, but some
80,000,000 miles distant, hurled through an
unthinkably vast ether-ocean, a distance sa
great that the human mind fails to compre-
hend it.

“Greetings, my dear boy,” Miinchhau-
sen’s sonorous and sympathetic voice was
sounding, “am rather lonesome this after-
noon and anxious for a one-sided chat. If
only I could hear that dear voice of yours,

And besides, we have not been on Mars suf-
ficiently long ta know much. We are still
very VERY young puppies, blinking uncom-
prehendingly about us in a wonderful and
ancient world, with far too few senses to
appreciate all that continuously goes on
about us.

What we see and hear I am convinced is
insignificant as to what we cannot see and
cannot hear. This was thoroly demonstra-
ted to us only to-day.

Flitternix and myself, accompanied by
two of the Planet Governor’s attendants,
were walking about the elevated streets of
the Capital City. taking in the sights. We

All rights reserved.
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had not gone far when we came to an open
“square” which, however, was not square
but round. All about it were towering
structures, but there did not appear to be
any living being in the square itself. We
were to ascertain the reason at once. The
floor or ground of the

THE ELECTRICAL EXPERIMENTER

fluence surrounded us, no doubt deprived
us of sending thought-waves across the
space separating our invisible bodies.
Shortly we came abreast the TOS cone
and as we approached it, tremendously
powerful waves of unknown properties en-
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wore off in less than one minute and we
could not help noticing that we felt won-
derfully invigorated, a feeling of unde-
scribable well being and strength perme-
ating our bodies which had been tired and
lax before.

Now for the explana-
tion. As soon .as we set

square was steel gray
and polished. It was
perfectly round and

measured perhaps 600 feet
across. In the center was
what appeared to be a
tnansparent TOS struc-
ture, having the form of
a sharp cone. As we
walked up to the circular
square, one of our com-
panions motioned us to

pheré as has the earth to-day.

UR air-less moon gives us a graphic lesson of what happens to a
world when it grows old. The moon doubtlessly once had an atmos-
Its atmosphere has long since vanished
into space. What will our descendants do ages from now, when their air
supply dwindles down to nothing?
as Baron Miinchhausen tells us the Martians do?
like this instalment,

It contains several novel ideas.

Will they generate their own air,
We think you will

foot onto .the metallic
flooring our bodies were
vibrated at a tremendous
rate of speed, the wave
motion being much great-
er than the welocity of
light waves. This .ex-
plains why our bodies be-
came transparent to our
eyes, which become blind -
as soon as the wave mo-

stand still. The other

Martian then walked on
rapidly and as we watched
him the most remarkable phenomenon took
place.

Ten feet from us he suddenly assumed
a hazy appearance and in a few seconds
had become almost transparent. We could
still see the outline of his body for a few
seconds, and then he vanished entirely and
completely before our very eyes. He had
dissolved into nothing! The square ap-
peared empty and deserted and we could
look right across it. If anything ever ap-
peared deserted, that square certainly did.
After a few minutes our companion sudden-
ly appeared again in exactly the same fash-
jon as he disappeared. We first saw the
hazy outline of his body, then he became
transparent and finally he assumed his for-
mer shape. Seeing our utter amazement,
our two companions tried to convey to us
that what we thought an empty circular
spot, was in reality a public health estab-
lishment. Moreover our attendant’s daily
duty was to start its mechanism at a cer-
tain hour after sunrise, after which the es-
tablishment was open for all during the
entire day until sunset. Indeed while we
were still looking on, myriads of Martians
appeared from everywhere, walking briskly
into the circular square, all of them van-
ishing before our eyesight as soon as they
had- walked in a few paces.

In they walked in never ending streams,
to be swallowed up in the blue air, only to
reappear a few minutes later. Still the
square looked empty and deserted, despite
the fdact that thousands of Martians were
actually walking across it—a phenomenon
as uncanny as it was astounding. Those
that emerged looked flushed .and invigora-
ted, for seemingly whatever was happening
to them must have had a decidedly vig-
orous effect upon their systems.

Upon a gesture from our two attendants
we in turn marched in. The experience
was indescribable. No sooner had we set
foot onto the bright steel-like metal sur-
face than we felt a curious but very pow-
erful vibration, which increased as we
walked towards the TOS cone in the center
of the square. We seemed to tingle and
“itch” from head to foot and our heads
“swam.” I was watching Flitternix closely.
Slowly his form grew less distinct, then
hazy—now he was.almost transparent and
I could just make out the outline of one
of our companions, right thru Flitter-
nix’s body. In another second he had van-
ished completely! I talked to him, then
shouted. Not a sound left my lips. Still
my lips were there, I knew that because I
licked them. I looked down where I knew
my feet to be, then I waved my arms in
front of my face. Nothing whatever could
be seen. My entire body had become astral.
I knew I had not dissolved for I still had
feet and could think, altho but very vague-
ly. T then tried to converse with Flitter-
nix by thought transference, but the experi-
ment proved to be a failure. Whatever in-

gulfed us and vibrated every atom in our
bodies, shaking us from head to foot. Our
bodies became insufferably hot from the
titanic energy set loose upon us and when
we finally emerged at the other side of

IN THAT MARCH “E.E-”

Now that the new year—all-glori-
ous and unlimited in possibilities, is
here, let us not waste the precious
moments as they fly past—never to
return. Count that day, hour or min-
ute lost—forever—in which you have
not learned something. Can you
think of a better way by which to
broaden your electrical and scientific
Enowledge than by becoming a regu-
lar monthly reader of THE ELECTRI-
calL EXPERIMENTER? You say, per-
haps, that—“I can get it from the
newsstand, whenever I feel so in-
clined” But that is the way of dis-
jointed paths to real knowledge.
You must read the periodical that in-
terests you not “now and then” but
every month. The editors will al-
ways have “dug up” something dur-
ing the previous month that will vit-
ally interest you—whether your tastes
run to electrical, radio, mathemati-
cal, or general scientific “news.”
Electricity and Life—A new aspect.

By Dr. Frederick Finch Strong.
The Automaiic Restauwrant That

Works by Electricity.

Baron Miinchhausen will hold forth
again on Martian wonders. By
Hugo Gernsback. h

Explosions and Explosives—Second
paper of the new series—"“Experi-
mental Physics” By JohnJ. Furia,
AB., MA, FKS.

Staging a Scientific Entertainment—
with details for making all the elec-
trical and chemical experiments.
By Raymond Francis Yates.

The Latest in Wireless Apparatus—
Timely, To-the-Point and Illus-
trated.

A Balanced Relay Burglar Alarm
System—It Fools Them All. By
Thomas W. Benson.

The Quenched Spark Gap—A semi-

" technical discussion on its action,
design possibilities and limits. By
Charles S. Ballantine, Radio Re-
search Engineer.

The Calculation, Testing and Use of
Radio Inductances, 1 3 Parts—
With  direct reading curves of
loose coupler inductances. Don't
miss it, Radio-Bugs!

the square, having become ourselves once,
more, we were almost exhausted from our
new experience. This effect, however,

tion goes beyond that of
light. )
A similar analogy is had with our hear-
ing. Thus it is well known that the human
ear cannot hear any sounds, once sound
waves go beyond 38,000 vibrations a second.
Of course, there is still sound, but the
mechanism in our ears is such that we no
longer hear. In other words, we are
“deaf” for all sounds above 38,000 vibra-
tions per second.

Exactly the same holds true in optics.
Iake for instance red light rays; these
vibrate with a frequency of 395 billions
per second. The frequency of green rays
is 569 billions per second, violet rays 764
billions per second and so on. Ultra-vio-
let rays which follow the violet rays close-
ly, already are invisible as is well known.
Our eyes can no longer perceive their pres-
ence, altho a photographic plate—more sen-
sitive to these rays than the eye—can
“see” ultra-violet rays, as readily as our
eyes see red or green light.

Of course, the process of making our
bodies invisible or rather transparent, was
not vibration alone. Certain TOS current
effluvia were let loose upon our bodies si-
multaneously and this effluvia, combined
with the TOS current vibratory-waves, pro-
duced the result.

Making the Martian bodies transparent is
not a spectacular trick, but it is rather the
direct result of what happens when the
bodies are treated in a certain necessary
manner.

On Mars, where everything is carefully
regulated for the benefit of the entire pop-
ulace, it had been ascertained thousands of
years ago that the greatest enemies of all
living creatures were the invisible germs
and microbes infesting the bodies. In the
early days of Mars, germ diseases were
fought the same as you fight them on Earth
to-day; that 1is, principally by certain
serums injected into the veins. While such
serums no doubt often save lives, they also
frequently leave after-effects not wholly
desirable. Of course, in the absence of
anything better, serums will do, but they
have been discontinued here on Mars ages
ago.

The great and fundamental Martian idea
is to prevent all germ diseases by absolute-
ly killing ALL germs in the body each and
every day. By vibrating the body at a
tremendously high frequency and further-
more by treating it with certain TOS-cur-
rents, as already explained above, all germ
life 1s annihilated within twenty seconds.
Even powerful germs such as the Martiam
equivalent for anthrax, are killed in less
than fifteen seconds. Hence no Martian
ever dies of any possible germ disease, for
he is compelled to have his body treated
once every day, as long as he lives. Should
he be unable to be treated publicly, the
Martian authorities will then send a flyer
with the necessary apparatus to his abode
and treat him there once a day. Animals

(Continued on page 75I)
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AN ELECTROMAGNETIC
VIBRATOR FOR A. C. CIRCUITS.
A new electromagnetic vibrator for use

on alternating-current circuits is here
shown. The massage applicators for this

An Alternating-Current Vibrator that Operates
Without a Motor.

vibrator may be attached so as to operate
in either of two directions at right angles
to each other, One produces a lateral or
so-called Swedish massage stroke, and the
other a percussion stroke. The device de-
livers about 200 vibrations per minute, op-
erating on a 110 volt, 60 cycle alternating
circuit. It possesses a number of unique
features and has the faculty of resting very
steady in the hand, contrary to motor driv-
en types which exercise considerable gyra-
tion or turning effort. The applicator on
this vibrator is energized in a sharp and
clean-cut manner, thus rendering the work
of the masseur extremely effective.

TELEPHONE REéTORES HEAR-
ING.

It is a well-known fact that the use of
the telephone makes the sense of hearing
keener. More marvelous still is the expe-
rience of Felix Bonvouloir, a deaf employee
of a typewriter company in Hartford, says
the Telephone Review. As a joke he went
to the telephone to pretend to listen to the
conversation of a friend, and, to his sur-
prise and amazement, he actually heard his
friend speak over the wire the first words
he had heard for nineteen years! “I was
terribly frightened,” Mr. Bonvouloir is re-
ported to have said later, “and for a mo-
ment did not know what to do. Then I
realized that my greatest hope—to hear—
had come to pass!” Mr. Bonvouloir was
stricken deaf and dumb by an attack of
scarlet fever when a baby, but had partly
overcome his dumbness. He was gradu-
ated from the American School for the
Deaf in 1905, after having been a pupil
there for ten years. He is treasurer of the
Hartford branch of the National Fraternal
Association of Deaf Mutes, with headquar-
ters in Chicago.

THIS ELECTRIC MOTOR FITS
ANY SEWING MACHINE.

Several new and very desirable features
are embodied in the new sewing machine
motor illustrated. This new model fits any
make of sewing machine—a distinct ad-
vantage. A thumb screw adjustment fast-
ens two prongs securely into the belt holes
of the machine and simple adjustments
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adapt the motor to any variation in height
of handwheel or distance of handwheel
from the sewing machine head. A child
can easily attach the motor,

When in operation a strong tension
spring holds the driving pulley firmly
against the handwheel. When not in use
the motor can be dropt to one side and
the tension spring holds it beneath the head
of the machine. The head with the motor
still attached, can then be lowered into the
cabinet of the machine, as will be evident
from the illustration.

The choice of two types of speed control-
lers, giving six distinct speeds, can be had;
either a foot controller, or a type which
can be fastened right to the machine by
means of an adjustable chain. One end of
the chain is fastened to the treadle and the
other to the frame work of the machine.
This latter type in reality makes an electric
sewing machine out of any old style ma-

= p
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At Last a Genius Has Brought Qut This Electric

Motor and Attachment Which Converts Any

Foot-Power Sewing Machine Into an Electric in
One Minute,

chine as the motor and rheostat control will
remain fastened rigidly to the machine.
When Milady has finished with her sewing
she removes the detachable cord, places it
in one of the drawers of the machine, low-

ers the head into the cabinet and everything

is out of the way—no nuisance of always
putting the motor and controller away.

The motor is universal and operates
equally well on direct or alternating cur-
rent. It can be instantly reversed to oper-
ate the sewing machine in the opposite di-
rection.

HOW TO SMELL OVER THE
TELEPHONE!

A young lady took down the receiver
and discovered that the telephone was in
use. “I just put on a pan of beans for
dinner,” she heard one woman complacent-
ly informing another.

She hung up the receiver and waited.
Three times she waited, and then, exas-
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perated, she broke into the conversation.

“Madam, I smell your beans burning,” she
announced crisply. A horrified scream
greeted the remark, and the young lady was
able to put in her call.

MERCURY DAMPING OF WAVES.

A new publication of the Bureau of
Standards (Scientific Paper No. 289} is en-
titled “The Damping of Waves and other

. Disturbances in Mercury.” It is sometimes

of great importance that the mercury be
prevented from freely vibrating under the
actions of a disturbing force, and this is
especially true when the mercury is used in
accurate scientific instruments, as for ex-
ample, mercurial barometers. It was found
that the disturbances in the mercury is prac-
tically eliminated if it is subjected to a
strong magnetic field, e.g., by placing it in
certain po itions between the poles of a
strong magnet.

ATTRACTIVE ELECTRIC WATER
HEATER FOR SODA FOUNTAINS.

The unique electric water heater here
pictured is designed to meet the average
requirements for hot water in bar and soda
fountain service. Its modern construction
represents a marked advance over most
other types of electric heaters designed for
the same purpose it is claimed.

The fundamental principle on which all
electric heaters operate is the same—heat
generated by the passing of electrical cur-
rent through resistance wires brings the
water to any desired temperature, boiling
point or under.

The one here shown operates on two
distinct temperatures, high and low heat.
High heat brings the water to the boiling
point in about sixty seconds. The low
heat keeps the water at a temperature just
below boiling and its current consumption
is so insignificant that it may be kept burn-
ing all day long, if desired, at trifling ex-
pense. Its economy is due chiefly to the
fact that it consumes only 95 watts on
low heat. One cent at the rate of five
cents per kilowatt hour will operate the
heater for two hours, on low heat. The
tank holds one gallon of water.

In addition to providing an ever-ready
supply of hot water at very much lower
cost, this water heater is an exceedingly

Unusually Attractive Electric Water Heater for

Soda Fountains. The Legend ‘‘Hot Drinks,"”
Winked On and Off Automatically, Serves as a
Mute But Efficient Salesman.

effective silent salesman. Its brilliant pilot
light, flashing through the brightly colored
lettering, “hot drinks,” very often helps
a slow customer decide what he is going
to have.
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Experimental Physics

By JOHN J. FURIA, A.B., M.A,, Instructor in Physics and Science Master, Riverdale Country School

LESSON ONE.
Explosions and Explosives.
Introduction.
HE aim of this course of twelve
lessons in “Experimental Physics”
is twofold. First the writer wish-
es to impart to his readers certain
fundamental principles, to ac-
quaint them with some interesting physical
phenomena (usually qualitative in charac-
ter) and to show the operation and use of
devices that are applications of principles
of physics. Second the writer will feel
considerably repaid for his attempts, if as
a result of these lessons, he may arouse in
the reader a love for science (for physics

Simple Experiment With Glass Test Tube and
Some Lead Shot, to Show Increasing Reactive
Pressure at Various Depths in Liquids.

in particular) ; and a determination to study
at greater length those principles which
have made possible our present state of civ-
ilization. The titles of the several lessons
will be only slightly indicative of their con-
tents; and the experiments will be such as
can be very easily performed by the layman
in a short time and with little or no ex-
pense.

When a piece of wood is thrown into
water, after penetrating to a small depth, it
returns back to the surface. When a boat
floats in water there must be an upward

Water taking ploce
of 7est Jube )

e

How the Water Fills the Space Previously Oc=
cupied by Test Tube, Fig. I, Due to Upward
Pressure Sustaining the Column of Liquid.

pressure of the water on it to balance its
weight and prevent it from sinking. When
the boat is more heavily loaded, it sinks
more deeply, but the upward pressure must
then also balance its weight. The following
simple experiment will show us how the up-
ward pressure varies with the depth of the
surface on which it acts.

EXPERIMENT 1:—Place some shot in a
test tube until the test tube just remains up-
right and floats in a jar or bucket containing
a depth of about eight inches of water. (If
no jar or bucket is available the wash tub or
bath tub will do.) A paper scale, which can

be made by laying a ruler along a piece of
paper about half an inch wide by six or
seven inches long, and marking the corres-
ponding divisions on it, is then placed in the

Attached 7o door

ATIGCned 7o doorngy

The Principle of the Pneumatic Door Stog: the
Piston *b’’ Can Enter Cylinder ‘‘a” But Slowly,
Owing to Compression of Air Taking Place.

test tube to measure the changes in depth.
Drop in some shot carefully until the tube
has sunk half an inch from its initial posi-

i Qo
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New Experimental Physics Series

T affords us great pleasure to in-
troduce to our readers Mr. John J.
Furia, AB., M.A.,, FK.S., the au-

thor of our new series, “Experimen-
tal Physics,” beginning with this is-
sue.

Mpr. Furia, who is the physics in-
structor of a well-known college, is
an indefatigable experimenter and has
the rare gift of presenting dry sub-
jects in a remarkably clear and inter-
esting manner. He shows us the how
and why of many things that puzzle
us daily—things that we all ought to
know, but which, as a rule, we do not.
Furthermore, he shows us how to per-
form the experiments with simple
meaus, available to all.

W hen we inaugurated our “Experi-
mental Chemistry” Course, we men-
tioned the fact that no electrical ex-
perimenter could consider himself
worthy the name without a fair
knowledge of chemistry.

It is even more so with Physics.
We are, as a rule, apt to be too one-
sided, and by our lack of important
Enowledge, we suffer greatly. If you
question this you need but think of
Edison. Would he have invent. ! the
Plronograph and the Transmitter if
he kad 1ot possest a thoro knowledge
of acoustics? And where would his
Cinematograph be, had he not studied
optics? And how about the incandes-
cent lamp which required a basic
Enowledge of heat and the-atmosphere
as well as mechanics.

We are certain you will profit great-
ly by reading “Experimental Physics”’
Start to-day and see.

tion, being careful that the tube floats freely
and does not touch the sides of the jar or
bucket. On dropping in the same number

buckshot  Comp ar
 — ——
Frg. 6

Experiment With Lead Shot and Two Sizes of
Tubes, the Ball in Small Tube Being Forcibly
Ejected By Compression of Air, as in the Air Rifle.
of shot the tube will be found to sink an-
other half inch. This can be continued until
the test tube finally sinks. Our results lead

us to the conclusion that the pressure on a
submerged surface depends on the distance
of this surface from the surface of the li-
quid. That is, the deeper down we go the
greater is the upward pressure. A little
thought will show that this upward pres-
sure must be equal to the downward pres-
sure of the water, due to the weight of the
water above the surface we are consider-
ing, since when we remove the test tube its
place is taken by some water, and the up-
ward pressure will be balancing the weight
of this water. We may then conclude that
the pressure at any depth in a liquid is
equal to the weight of the liquid above that
depth.

If We Invert the Test Tube and Press Downward

on It, the Upward Reactive Pressure of the

Water Will Be Found to Increase as the Depth
Becomes Greater.

If one inflates a toy balloon and weighs
it while full of air, and then lets the air out
and weighs it again, one will find that it
weighs less after losing the air. This shows
that air has weight. (This will be treated
more extensively in the lesson on the At-
mosphere.) Carrying the analogy of ex-
periment No. 1 to air, we see that there is
pressure in the air and it is due to the
weight of air above the surface we are con-

Principle of the Ordinar, Increasing

Pop-gun;
Compression of Air By Advance of Piston Finally

Forces Cork Out; Stage *‘‘C.”’

sidering. We are all familiar with the
feeling of greater pressure as we descend
below sea level. (Mines and the Hudson
Tubes furnish a good example.) Rising
above sea level we note that the air feels
lighter. Gases as a whole a:t as air does,
and it is this property of pressure which
gases have, that we shall deal with in the
subject of explosions.

EXPERIMENT 2:—Take the test tube
of experiment 1 and inverting it, push it

(Continued on page 768
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HE following description of the

modern Kilbourne and Clark

radio transmitting and receiving

sets will be found very interest-

ing to the radio- experimenter as
these transmitters operate on somewhat
different principles than other existing
types, mnasmuch as they employ a mercury
rectifier tube, or valve, linked into the
oscillatory circuit for producing a pulsat-
ing current, which charges a high tension
condenser, discharging thru a quenched
spark gap. This novel form of transmit-
ter was invented and perfected by Freder-
ick G. Simpson.

Referring to the accompanying illustra-
tion, Fig. 1, shows the side of the trans-
mitter : At the top is a small fan for cool-
ing the two Simpson metal joint, quenched
spark gaps, which may be seen in the low-
er end of the case under the fan, In the
left end of this case is located the small
mica condenser. Just under the left end
of the case is mounted a special three-point
instantaneous
w a v e-chang-
ing switch, and
immediately to
the right is the g
hot wire radia-
tion ammeter,
reading 0-10
amperes. Be-
low the . are
mounted t h e
ammeter and
voltmeter for
indicating the
exciting power.

Next in line
is the motor
field rheostat—
the handle for
tilting the mer-
cury vapor
valve and the
generator field
rheostat. (Fig.
2.) Inthe lower
center is the
inagnetic motor
starter, which
operates auto-
matically in re-

| bl
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[vimme e effect of varying the coup-
gl
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_ The Ki_lbourne and Clark Radio System

radio room with a 2 kilowatt Simpson mer-
cury valve transmitter, combination power
control and battery charging panel and
standard receiving set.

The apparatus is all installed in one
corner of a stateroom of ordinary size.
All the. interior equipment is shown in the
picture except the insulator in the roof
thru which the leads run to connect with
the antenna or overhead wires.

The receiving outfit, at the right, is of
special construction and consists of a prim-
ary or ,antenna coil, wound with Litzen-
draht (stranded wire) and the variable
switches controlling the number of turns
included in the coil are provided with aux-
iliary dead-end cut-out contacts. There is
also a variable air condenser in the an-
tenna circuit, and a loading coil is provided
for use in the reception of long waves.
The secondary is absolutely untuned and
consists merely of a coil of wire wound in
a manner to eliminate, to the greatest pos-
sible degree, the distributed capacity pres-
ent. The test buzzer is
coupled to the ground lead.
A crystal detector, fitted
with potentiometer and bat-
tery, is employed.

The coupling between the
detector coil and the anten-
na coil is variable, altho the

ling in this type of receiver
is not the same as varying
the coupling between two os-
cillatory circuits.

sponse to the
closing of the
D.C. line switch
in the lower

Above:—Fig. 1.

Side View of

New Radio Transmitter Fitted

with Simpson Mercury Valve
and Quenched Spark Gap.

right hand cor-
ner of the
board. In the
lower left hand

Left:—Fig. 2. Interior of Ship’s
Radio Room Equipt With New
Kilbourne & Clark Wireless Set.
Transmitter of 2 K.W. Capacity.

corner is the
A.C. switch.

On the back of the board at the top, are
placed the antenna inductances and just
below, near the panel board, can be seen
the Simpson mercury vapor valve. The
closed core transformer is mounted. on an
auxiliary steel frame attached to the main
frame, and beside the transformer is the
resistances for the keep-alive circuit of
the mercury valve. The rheostats can also
be seen on the back of the board.

Fig. 2 shows the interior of a ship’s

ability to

The loosen the coupling
is, however, useful in decreasing the
strength of signals or in the reception of
signals thru severe static, but under ordin-
ary operating conditions the coupling is
fixt at or near the maximum position.
Both primary and secondary coils are® pro-
vided with safety spark gaps.

The wiring diagram of the Simpson
valve transmitter and its associated high
frequency apparatus is shown at Fig. 3.

The transformer D is a closed core, com-
mercial type power transformer with a
ratio of primary to secondary turns de-
signed to give 4,400 volts between the ter-
minals of the high potential winding,
which is also provided with a neutral tap
giving 2,200 volts to either terminal. The
two high potential anodes I, and I, of the
mercury tube E are connected to the two
high potential terminals of the transform-
er. The bottom or cathode X contact of
the mercury rectifier is connected thru a 220
ohm resistance F, to the ground side of
the main condenser G and spark gap ll.
The other charging lead to the condenser
is connected to the neutral tap of the
transformer secondary. This side of the
condenser is also connected to the anten-
na spiral coil K. The upper terminal of
spark gap H, mentioned above, is connected
to the outside turns of the antenna load-
ing spiral K, at a nodal point of antenna
potential.

The center turns of spiral coil K, are
connected directly to the antenna loading
coil M, the inductance of which is con-
trolled by the wave-changing switch N,N,,
when transferring from one wave length to
another as desired. The antenna transfer
switch O is used to connect the transmit-
ting or receiving instruments with the
aerial. One terminal of the condenser and
one from the spark gap are connected thru
the hot-wire ammeter W, to the station
ground.

The tube is kept alive when transmitting
by means of di-
rect current
thru a variable
resistance and
a fixt reactance
coil; the nega-
tive side of the
direct current.
line being con-
nected to the
lower electrode
(cathode) of
the valve and
the positive
side to the aux-
iliary anode Y,
at the right of
the cathode. As
stated above,
the tube is con-
nected across
the high poten-
tial leads of the
transformer, D
and is used to
convert the 4,- -
400 volt, 500 cycle alternating current to
unidirectional, pulsating current, with which
to charge the condensers. Arrangements
employing two rectifying valves are ex-
plained at length in U.S. patent No. 1,199,-
213, given in the Latest Patents depart-
ment of the January, 1917, issue of this
magazine.

This transmitter utilizes the peculiar
characteristics of the mercury vapor valve
in assisting in a perfect quenching of the
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spark gap. The spark gap is placed di-
rectly in the antemna circuit in parallel
with a large condenser. The charging
current is received from the mercury vapor
valve, always in the same direction. There
is only one oscillating circuit, i.e., the an-
tenna circuit thru the condenser, but not
thru the spark gap, in this system. This
type is built in one, two and five kilowatt
sizes. The efficiency of
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said operator hurriedly left the room, ‘af-
ter which silence deep and profound fell
over the assembly.

At the conclusion of which we will be
pleased to recite “The Mystery of the Miss-
ing Hot House Roof—or—Where Did Wil-
lie Get His Condenser Plates?”

729

the very base of electricity—*“The Earth,
the Atmosphere and the Ether,” and thor-
oly explains all known facts of wireless
telegraphy until at the close of the book,
you find yourself capable of explaining the
operation of the late types of apparatus
used in government and commercial sta-
tions, with a knowledge of the “Interna-
tional  Radio-Telegraphic  Regulations.”

The first few pages of most

the transmitter is said to [
closely approach the theo-

Antenna

retical maximum value.

In operation, it is practic-

ally noiseless.

SPARKS FROM THE
LOG BOOK. -
By Paur Oaro.
First Ham:—Talking
about static, a funny thing
happened last night—my

1o rec. sef

A . anrennc / i
Jraonsrer su

all of these books contain
a useful list of the many
electrical books available,
and from ‘them you will
be able to choose the ones
which seem to best fit
0 your line of the art.

By this time you should
be well enough acquainted
with Radio-Telegraphy to
subscribe to a few maga-
zines on the subject. Per-
haps the best of these is

e e e T Tue EvLectricaL EXPErI-
hair ?nd spa}l;ks beg:;.)n ﬂy& l_n_’—‘—” H_l_ﬂ ﬂ-‘_m Nove changlig -l

lhrg- h!t;.(;rcllq. t()etle(;(x)'fn\vairrli’t [ ﬂ SWIch There are, of course,
it? Il numerous other electrical

Second Ditto:—Yes,
rather, sort of a brush
discharge, so to speak.

WE'LL TELL
MUNCHHAUSEN.
“M. Guzman of Paris

has offered to pay $20,000

magazines which will be
found extremely valuable
to both student and ex-

pert.
You should also send

to the astronomer who
first establishes communi-
cation with any planet
other than Mars. M. Guz-
man’s elimination of Mars
.as a wireless station in the
competition he is promot-
ing is based upon his be-
lief that experiments made
by American astronomers
in Arizona -rove that a
wireless expert who talked
with the Martians would
be overpaid if he received
100,000 francs.” Part of
a recent news dispatch.
Evidently Monsieur
Guzman never attended a
meeting of some of the

ey A’eag;‘/once
(4 8

—

amateur wireless clubs

!

which flourish in various
parts of our fair land. If

To power supply

E feep ave . .
v reactonce S

i Loealiug

Yorble res. T

for catalogs of wireless
apparatus from some of
the most reliable manu-
facturers. Most of the
leading companies you
will find advertising in the
columns of this journal.

You should shortly be-
gin the construction of
your own apparatus and
of your station. Take
plenty of advice from ex-
perienced amateurs, and
follow the design of a
good station you have
seen. One of the great-
est points is to take your
time and never to rush the
completion of any part of
your equipment.

After your station is
completed and you have
secured good results it is
very advisable to get a
copy of “The Radio Com-

4
=6

_@

he had ever listened to a
recital of long distance
records as set forth by
some hopeful who is
struggling along on a 25 watt set, he would
have raised the distance limit a few dozen
planets, or have lowered his reckless offer
of $20,000 to a sum which he could bear to
part with in a hurry.

THE MEANEST AMATEUR.

There are some mighty mean fellows on
this earth, but the one who put a fly in a
fellow operator’s receivers and then sat
calmly by while the other heartily cursed
static that only came in on one 'phone, and
didn’t even crack a smile, is probably going
to be awarded the prize in the final reck-
oning

THIS IS THE LIMIT.

Some time ago, in the waiting room of
a certain wireless telegraph company in
San Francisco, the wireless men were pass-
ing away the hours by swapping long dis-
tance records. Finally, one chap who had
been sawing wood industriously while the
others ghattered, spoke up. “Pooh for your
long distance work—I worked Hong Kong
on a ten inch coil”

“G’wan,” rose the incredulous chorus.

“Fact—we were five miles out, bound
home, and--" at which point the afore-

lFi;e:. 3. Official Connection Diagram for the Kilbourne and Clark Radio Transmitter,
With Simpson Mercury Valve, Quenched Spark Gap, Special Switches, Transformers,

Quenched Gap Cooling Fan, Etc.

HELPFUL HINTS FOR BEGINNERS
IN RADIO-TELEGRAPHY.
By Louis G. Barrett.
T the beginning of their career in
Radio-Telegraphy, more than 75 per
cent of the Amateurs know nothing
about this subject. For the ‘“would-be
Wireless Man the following hints may
prove useful.

First, you should have a good knowledge
of electricity including magnetism and all
ordinary phases of the subject. You should
be able to secure this thru any of the
modern electrical books which are on sale
by most of the electrical magazines, and
thru such books as “The A. B. C. of
Electricity” and those books which show
very simple electrical apparatus. Don’t
think these are printed just for small chil-
dren! You will find you have learned
something which will invariably be a help
in the future if you have read a few of
them.

After you understand the nature of elec-
tricity, secure a few good text-books on
wireless telegraphy. Take, for instance,
the “Text-Book on Wireless Telegraphy”
by Rupert Stanley, which can be bought
anywhere for $2.25. This book begins at

munication Laws and
regulations of the United
States.” You can secure
this for fifteen cents by ad-
dressing the Superintendent of Documents,
Washington, D.C. Study these pamphlets
carefully and then go after a Gowvernment
License for yourself and your station.

If you will keep everlastingly at it, study-
ing the best books and magazines you can
find, as well as watching for details when-
ever you visit any electrical or radio in-
stallation, you will, in a short while, find
yourself very well versed in the art.

PROPOSAL VIA WIRELESS.

Mrs. Frances D. Thompson, en route from
Glasgow to Superior, Wis., had blushingly
to admit that she had received a proposal
of marriage by wireless while speeding to-
ward New York on the liner Caledonia.
Mrs. Thompson, now a widow, had a sweet-
heart years ago in Frank MaclIntyre of Su-
perior. Maclntyre wrote a letter propos-
ing marriage ten years ago. The letter was
lost in the mails. This time MacIntyre took
no chances and proposed by wireless. At-a-
boy, Frank.

Watch for the March “Electrical. Ex-
perimenter”! It will contain extremely
valuable and original articles for every
radio man,
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United States and Japan Linked by Radio

February, 1917

From the Operating House as a Center, the San Francisco Aerial (at Left) at Koko Head is Carried on Five 330-Foot Masts to an Anchorage.
Aerial (at Right) Extends From the Operating House Almost Due East. The First Two masts are of the Standard Sectional Type, 430
The Aerial Makes a Span of More Than 2,000 Feet to the Top Edge of Koko

The Japan
eet in Height.

Head, an Extinct Volcano, at an Elevation of 1,194 Feet Above the Sea Level;

Here There was Not Room Enough to Erect a Sectional Mast, Only About Forty Square Feet Being Available for a Self-Supporting Structural Tower

150 Feet in Height. The Tail

nd Anchorage is Far Down on the Inside of the Crater.

The Balancing Aerial, Which is Employed in Both Sets of

Antennae, is on Self-Supporting Towers, Each of Which is 100 Feet in Height.

HE epoch-marking event of radio-

communication = between

Fracisco, U.S.A., and Funibashi,

Japan, was recorded in these col-

umns in the January issue. We

present hierewith an interesting view of the

monster trans-Pacific station of the Mar-

coni world-girdling chain of such stations
as erected at Koko Head, Hawaii.

The American Marconi Company engin-
eered the following units in the world
chain: Trans-Atlantic stations at New
Brunswick and Belmar on the New Jersey
coast to send and receive messages to and
from corresponding stations in Wales;
sending and receiving stations respectively
at Bolinas and Marshall, Cal,, linking the
Pacific coast with the Hawaiian stations,
Kahuku and Koko Head (shown here),
two similar stations in Manila, the Philip-
pine Islands,~and receiving and transmit-
ting stations at Marion and Chatham,
Mass., to connect in Norway with Stav-
anger and Naerbo.

From the operating house as a center, the
San Francisco aerial (at left) at Koko
Head is carried on five 330-foot masts to
an anchorage. The Japan aerial (at right)
extends from the operating house almost
due east. The first two masts are of the
standard sectional type, 430 feet in height.
The aerial makes a span of more than 2,000
feet to the top edge of Koko Head, an ex-
tinct volcano, at an elevation of 1,194 feet
above the sea level; here there was not
room enough to erect a sectional mast, only
about forty square feet being available for
a self-supporting structural tower, 150 feet
in height. The tail end anchorage is far
down on the inside of the crater. The bal-
ancing aerial, which is employed in both
sets of antennae, is on self-supporting tow-
ers, each of which is 100 feet in height.

The problems of construction at Kahuku
which is now being employed both as a
sending and i ceiving station, were not as
great as those at Koko Head, altho the
former is the largest wireless station in the
world. From the power house the San
Francisco transmitting aerial is supported
by twelve masts, each of which is 325 feet
in height; the Japanese aerial is supported
by twelve masts, each being 475 feet in
height.

The mast is made up of steel cylinders,
constructed in quarter sections flanged ver-
tically and horizontally and secured together
by bolts. Stayed with steel cables, these
stand in a concrete foundation. Surmount-
ing the main steel column was a wooden

San

topmast, the lower part of which is squared
and set in square openings in the plates be-
tween the steel cylinders. The hoisting arms
attached to the upper end were fitted with
blocks and hoisting cables. Attached to
these arms were chain hoists which sup-
ported a square wooden cage for the work-
men, which was lowered or raised as the
demands of the work required while the
sections were being bolted together.

The stays, by means of which each mast
is supported, are made of heavy plough
steel cable, possessing great tensile strength.
For each mast thousands of feet of this
cable were used, great care being taken to
see that the elastic extension of these stays
was not so great as to result in the vibra-
tion of the mast during heavy winds.

Great quantities of wire were placed in
the ground about the stations in order to
provide an efficient earthing system or
ground connection. In brief, a circle of
zinc plates is buried in a trench, bolted to-
gether and joined to the wireless circuits
of the power house by copper wire. Wires
radiate from the zinc plates in the ground
to a set of outer plates, from which extend
another set of earth wires placed in trenches
running the full length of the aerial.

The capacity of each of the generators
employed in the stations of the United
States-Japan circuit, with the exception of
that at Funabashi, 1s 300 kilowatts. These
generators are driven by 500 horsepower
n.otors, except at Kahuku, where 500 horse-
power turbines are used.

The distinctive feature of the aerials at
the Marconi trans-Pacific stations is that
they are directional, that is, the radiation
of wireless signals in the desired direction
is very much stronger than in any other.
This control of the signals is a long step
ahead in wireless communication. All of
the stations are of the duplex type and
can receive and transmit signals at the
same time.

The automatic sending and receiving ap-
paratus plays an important part in wireless
communication between the Occident and
the Orient. The sending machine some-
what resembles a typewriter and will make
possible the transmission of more than 100
words a minute. Under the automatic sys-
tem, ten or 100 messages can be filed at the
same time at the office of the Marconi
Company in Honolulu. They are distrib-
uted among the necessary number of opera-
tors and the dots and dashes punched in
a paper tape by a machine. This tape is
fed into an automatic sender and the sig-

nals conveyed by land line to Kahuky,
where the dots and dashes actuate a high-
power sending key, automatically energiz-
ing the aerial instanteously with the feed-
ing of the tape in the station, thirty miles
or more away. At the transmitting station
the dots and dashes operate magnets of the
high-power sending key in the main energy
circuits and the signals are flashed to the
points which the destination of the mes-
sage calls for—either Marshall or Funi-
bashi. If the message is destined for Mar-
shall it will be received on a specially con-
structed dictaphone machine, each cylin-
der, as soon as it is filled with dots and
dashes, being handed to an operator who
will transcribe it into a typewritten mes-
sage by means of a dictaphone machine
running at normal speed.

For the present the Marconi United
States-Japanese service will be confined to
San Francisco, Hawaii and Japan. There
will be two classes of service between San
Francisco and Japan, a full rate or expe-
dited. service at eighty cents per word, a
reduction of forty-one cents per word from
the existing cable rates, and a deferred
half rate service at forty cents per word,
the lowest cable rate at present being $1.21
per word.

RADIO PROVES HOW “NEWS” IS
DELETED.

Two striking examples of British deletion
and suppression of news transmitted to the
United States have come to light by com-
parison of identical war office reports filed
simultaneously at Berlin for transmission to
New York, the one by cable, via London
and the other by wireless, via Sayville.

The first is a Bulgarian war office state-
ment. The wireless and cable reports were
alike except that from the latter, which past
thru the British censorship, was omitted a
paragraph announcing the destruction by a
mine in the Black Sea of the Russian dread-
nought, Imperatritsa Naria.

The second is a German war office state-
ment. As transmitted by wireless, unedited
by the British censor, it read:

“In a house-to-house engagement near the
Sailly-Saillisel Church the IFrench gained no
advantage. Attacks launched there on a
large front also failed.”

The same statement received by cable af-
ter censoring read:

“House-to-house fighting near the Sailly-
Saillisel Church brought the French small
advantages. Otherwise attacks there on a
wide front failed.”
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THIS JEWELER USES RADIO FOR
BUSINESS AND PLEASURE.

The happenings in Mexico and on the
border are nightly heard at the excellent
wireless transmitting and receiving station
here illustrated and belonging to Mr. W
O. Horner, a jeweler of Cleveland, Tenn.
The progress of the European War, move-
ments of ships, market reports and the
standard time signals sent out by the pow-
erful government station at Arlington, Va,
are also heard. Mr. W. O. Horner is a
wireless enthusiast and one of the most
prominent wireless experimenters in the
United States and has installed a Mec-
Knight circuit for the purpose of hearing
both wireless telegraphic .and wireless tele-
phonic messages by means of the Audion.
The office is not conducted as a commer-
cial enterprise, but purely as an experi-
mental station.

In the wireless telephonic communica-
tions between Paris, France, and the United
States Government station at Arlington,
which experiment was recently conducted,
the voices of the sing-

above, wrote Mr. Horner in part: *“We
sent out music and speech with our appa-
ratus attached to the antenna at the naval
wireless station at Arlington on a wave
length of between 5,000 and 6,000 meters.
This was undoubtedly the transmission
which you picked up with your equipment.”

Captain Bullard of the naval station at
Washington sent a radio inspector of the
United States Navy to inspect this station
and to obtain photographs and blueprints
of it. The inspector pronounced the sta-
tion as one of the most efficient in the Uni-
ted States, and in his opinion, in event of
war, the station would be taken over by the
United States Government.

The Government will issue a special li-
cense to Mr. Horner for an experimental
station which will permit him to operate
on a much longer wave and send wireless
messages for a much greater distance than
at present.

Mr. Horner begins receiving war news
about seven in the evening and continues
until midnight. The big ocean liners in

ers were plainly dis-
tinguishable thru the
receiving apparatus at
Mr. Horner's desk.
The voices of the dif-
ferent singers, tenor,
alto, basso, etc., sing-
ing into the transmit-
ters in Paris, and into
the transmitters ‘at
Arlington, were as
plainly heard in
Cleveland as an or-
dinary  conversation
over the local tele-
phone wires. Bits of
conversation wer e
also heard.

Mr. Horner had this
confirmed by Captain
W. H. G. Bullard, who
in answering a query
by Mr. Horner relative
to the wireless con-
versation which was
heard in the wireless
telephonic apparatus
here, said in part:
“In reply I beg to ad-
vise that on the night
referred to radio tele-
phone conversation
was transmitted from
the Arlington station at about the time men-
tioned in your letter. This was undoubtedly
what was heard in your receivers.”

John J. Carty, chief engineer of the
American Telephone and Telegraph Com-
pany, and who made the long distance wire-
less telephone possible, confirming the

ratus.

Receives U. S. Observatory Time,
The Jeweler Who

The Elaborate Radio Station Owned by an Enterprising Jeweler of Cleveland, Tennessee. He

mid-ocean are heard with ease and he has
succeeded in hearing the big station at Hon-
olulu, thie most distant station in existence,
excepting Japan. Mr. Horner, like thousands
of other jewelers owning a radio receiving
set, has the pleasure of checking his window
clock to the fraction of a second.

Accurate to the Fraction of a Second, Daily on His Radio Appa=
Has Radio Time Service is the One Who Leads Today.
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RADIO MAY AID U. S. FOREST
SERVICE.

The U. S. forest service probably will
use wireless telegraph in extending its com-
munication system ii. New Mexico and Ari-
zona as result of an experiment-held on
the Apache national forest in Arizona.

The forest service would not supplant its
telephone and telegraph lines with wireless.
That, of course, would mean unnecessary
expense. Wireless would be used in con-
nection with the present system. The pres-
ent system provides communication between
the district headquarters and all forest su-
pervisors. Rangers, however, cannot al-
ways be reached by this means. Wireless
would reach them.

Wireless may be used also instead of
telegraph lines which the forest service
plans to build. Cheapness of construction
in comparison with wire systems recom-
mends the wireless system for this use. Its

‘maintenance would cost less also.

District Forester Paul G. Redington,
speaking of the experiment, explained how
a message was sent
from the Baseline
ranger station by
wireless to a station
at Clifton, Ariz,
forty miles away.
This is believed to
have been the first
wireless message sent
from a ranger station
in the United States.

The Baseline plant
was installed by
Ranger William R.
Warner and Ray M.
Potter at a cost of
$75. The project was
conceived by Ranger
Warner. Mr. Red-
ington was in the
station when the mes-
sage was sent. It was
relayed by wire to the
district headquarters
here.

NEW U. S. ARMY
WIRELESS
STATIONS.
Authorization has
been given for the
erection of powerful
radio stations at
Laredo, El Paso and
Fort Huachuca, Ariz. These will be a type
similar to the wireless station at Fort Sam
Houston, but of greater receiving radius,
and will give the army a complete system
of radio-communication along the Mexican
border from Brownsville to the Pacific

coast.
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The Design of Large Radio Receiving Transformers

By CHAS. S. BALLANTINE, Radio Research Engineer

HE rapid development of contin-

uous methods of antenna excita-

tion and transmission on the

longer wave lengths, has given

impetus to the employment of
the electron relay and long wave length
apparatus in amateur circles. Probably the
most important instrument used in this
kind of work is the

mental wave length of an oscillating cir-
cuit,

A=59.6VLC 83}

does not have the same effective value for
all forms of circuit. It is well known that
in the case of a single vertical wire antenna
with inductance L and capacity C, the fun-

axis it has an asymptote. In the design of
receiving transformers, then, suitable pre-
cautions must be taken to include the effect
of the distributed character of the antenna
constants. This is especially true of the
design of small transformers when the ra-
tio of LO6/L is small. However, in the
present type of design this precaution is

unnecessary as the

large transformer = - ; value of 59.6 may be
(loose coupler) used 0005 JSecondary cireurt Wave rengths ; assumed without ap-
to raise the antenna ’ / preciable error at the
constants to the re- 4 wave lengths under
quired value. Up to consideration. The
the present time the inductance in cms. re-
design of this unit .0004 quired to load an an-
has received very lit- tenna to a predeter-}
tle attention in tech- mined wave length is
nical journals and the 3 then given by the
construction is there- AN usual equation.

fore attended in many | Y093 A i

cases with the uncer- ~ 0 L Lo=zzme—L 14
tainties: of the hit or { *0 :

miss principle. When S . 02 where Li, represents
it is realized that the g r the inductance in
region of 10,000 me- w02 7 40 cms. of the trans-
ters is practically un- . 6’1'5' former primary, L
explored, it becomes g - that of the antenna
apparent that experi- PN 5'c|0~ » in cms. and C, the an-
ment should at least = (2 tenna  capacity in
be preceded by a gen- 2oe 1 M.F. The inductance
eral mathematical an- of the antenna itself
alysis of the problem 3 2 is so small in compar-
at hand. It is only in 1 2 ison to the required
this way that satisfac- o O ; inductance at L, for
tory results may be 3000 4000 5000 6000 7000 8000 5000 10,000 the wave Iengths of
expected. For the e Warve [lenglh (Herers) @ 10,000 meters that it
benefit of those ex- g. may be neglected
perimenters who do without giving rise to

not wish to make the
required calculations,
the following tables have been prepared,
from which it should be possible to easily
design an efficient receiving transformer.

It has recently been brought to the at-
tention of electrical and radio engineers*®

The Above.Curves Represent, Graphically, the Wave Length Variation to be Expected with Various
Diameters of Secondary Winding and Shunt Capacities.

damental or natural wave length is given
£ A =38.15VLC

[2]
In the case of a circuit in

appreciable error. The
inductance gained in
this manner may beé compensated for by a
slight movement of the slider or primary
switch.

which the constants are lo-

A7

calized, such as that

/1y OF 4 wire onlennas per /oot
1 1

of the primary ra-

\

dio circuit of a

transmitter, the

#

equation becomes:

A= 50.6VLC [3)

It is evident that for

the case we are con-

sidering, i.e., that of

r—

hS
AN

an antenna system

of distributed con-

stants, grounded

™ 4

P

thru a loading coil

-

of concentrated in-

ductance, that the

p 4

'y per 7oof

»
% i

particular value
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Y

.
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this constant will

assume will lie be-

tween these limits
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Volves of roto
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=100

determined by the

degree of concen-
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H tration of ‘the con-
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na and load. This
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Variation in the Well-known Wave Length Constant for Various
Ratios Between Inductance of Antennaand Loading Inductance

that the co-efficient before the radical in
the well known equation for the funda-
“Lowis Cohen, Electrical World, Vol. 65 No. 5.

2 the various values
of the constant A
are plotted against
the ratio of L,/L as ordinates.

These Curves

It will

be seen that as the ratio increases the curve

rapidly approaches the value 59.6, on which

Give the Value of Antennae Capacities in Mill-

ionths of a Microfarad (Mmfds.) Per Foot Length.

In designing a receiving transformer
suitable for use on a certain wave length,
the following method is suggested:
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The amount of inductance required in
the primary of the transformer is first cal-
culated from the equation below.

A

Lo=3553C

[s]
Here A represents the wave length to
which it is desired to tune. L, is the pri-
mary inductance and C the antenna ca-
pacity.

It 1s important that the antenna capacity
be determined with some degree of accu-
racy as the effect of a slight increment of
this factor is quite marked. The method
of calculating the antenna capacity given
by Howe is suggested as it is probably the
most accurate in use at the present time.
A short resumé of the basic principles of
this method, as applied to the calculation
of an antenna of four wires, is deemed of
interest and will be included here.

Referring to the graph of Fig. 3, which
gives the capacity in millionths of a micro-
farad (mmfds.) per foot length of an-
tennae, the abscissa represent the values of
the ratio of the length of the conductors
(exprest in feet) to their separation. The
various loci of the equation is (capacity C
in mmfds. per foot length):

17n

€= (2.3026104;10‘-11— .31) +2.302600g10 % — B [

r

where n is the number of wires (in this
case 4) and 1 is the length of the conduc-
tors separated the distance d. B is a func-
tion determined from the boundary condi-
tions of the problem. See The “Wireless
Telegraphists’ Pocket-book,” by J. A.
Fleming, page 137; also article by Prof.
G. W. O. Howe in “Wireless World"—
London—Dec. 1914 issue, and an article by
the same authority in “The Electrician”—
London—page 859, vol. 73.

To calculate the capacity of a four wire
antenna of any dimensions by the use of
the above graph, proceed as follows: De-
termine the ratio 1/d and locate the value
as abscissa. -After determining the ratio
d/r, where r is the radius of the con-
ductors, find the curve to uyse from this
ratio and read the value of the capacity in
MMFds. as ordinates. Now multiply this
value by the length of the antenna to ob-
tain the total capacity of the flat-top.

This value just determined is obtained on
the assumption that the potential is not
lowered by the proximity of the earth. As
this is the case in practise, correction must
be made to take this into consideration.
To the equation which formed the basis of
the calculation of the graph, is added the
term '4—11'1 which is subtracted from the
part below the line. Calling the former
value of this term below the line X and

THE ELECTRICAL EXPERIMENTER

placing' the number 68 X 1 above the line,
set up the equation and solve for X.
68 %!
X=—F [71
Now from this value of X just obtained
subtract the correction term 1/h and solve
for the capacity as before, or

68 x 1
C = 1 18]
-5

The lead-in capacity in the case of a rat-
tail lead, may be approximated by calculat-
ing the capacity of a single wire at a dis-
tance equal to the average distance above
the ground i.e, about one-half H, and a
length 1 equal to the height of the antenna.
The equation used is given below and con-
tains the earth correction factor.

I (¢ms.) < 10
4.6052 logm% — .62 — 2£h 4 ]
This value is added to the flat-top capac-
ity to obtain the total antenna capacity
used in the equation. The author has ap-
pended a table of the capacity of various
forms of antennac composed of 4 wires
separated 3’ of 7-22 copper calculated from
the above formulae. These are shown in
Table 1 and are sufficiently accurate for
the present purpose.

The amount of inductance to be added to
the antenna determined from the equation
(5) must be transferred into definite geo-
metrical dimensions by means of the well
known inductance formulas. The author
has calculated the inductance of a number
of forms of coils suitable for use as the
primary of a transformer from the equa-
tions of Nagaoka and Rosa given in the
Bulletin Bureau Standards, Vol. 8 No. 1.
These are presented in Table 2.

The reader may either calculate his own
inductances or a selection may be made
from the values of Table 2.

The next quantity to be considered is
the secondary circuit. The wave length of
this completed circuit should agree with
the period of the antenna system and the
primary just designed. After a selection
has been made of the diameter of the
form on which the primary winding is to
be made, reference should be made to Table
3, which also gives the inductance of va-
rious secondary coils corresponding to the
dimensions given for the primary. It has
been assumed that the secondary is about
15” smaller in diameter than the corre-
sponding primary coil. After the size of
the secondary has been determined this
completes the design of the transformer.

Fig. 1 represents, graphically, the wave
length variation that may be expected with
different values of shunt capacity with va-
rious diameters of winding. The practise
of using a large capacity across the secon-

=

- dary inductance is
Table 1—Capacity in Microfarads, including lead-in, of 4 Wire Inverted “‘L’’ not, stri £l s k-
Antennae. Wires Spaced 3 Feet Apart. E O 5 .y pea.
Heignt Length Flat-Top in Feet ing, advisable in
in Feet| 60 | 80 | 100 120 | 140 160 180 200 | the case of the elec-
20 | 00033 | 00042 | 00051 | 00060 | .00065 | 00073 | 00081 |.ocoss| tron tube as the
go '38832 .ggm '8883(1) .(O)oogg .00065 .ooo;z .000;9 00086| available potential

0 | . ! . .000: 00065 | .00071 | .00078 |.00084 :
99 | -0003% | -0004s | "000s3 | 00030 | 00003 | ;00070 | 00076 |:000ss| Obtained at the grid
80 | .00030 | (00046 | .00053 | .00060 | .00065 | 00071 | .00079 |.000ss| is lessened consid-
90 | .00040 | .00048 | .00055 | .00061 | .00066 | .00072 | .00078 |.00085| erably and the
100 | 00042 | .00049 | .00056 | .00062 | .00067 | .00074 | .00080 |.000861 .0 o™ £ ip pes
‘Table 2.—Inductance (cms.) of Transformer Primary ceiveg si(g),rnals s fms

i d ia. 0 3 5
Inductance Wire Use Turns Dia Length | Case palred. It is advis-
1(2) 3?8 388 cms..........| No. 22 Enameled . . 200 6 inches|15 inches] A | able on this account
2 S same 00 8 15 ¢ B i -
30 850 000 same 1 S00 Jo o+ jis & | to build th‘i i
48 138 700 | No. 24 Enameled ..| 1000 {6 *“ [16 * p | former as large as
81 859 200 * same ...| 1000 |8 « 16 E | possible as the me-
121 801 000 *“ ........ same o 1000 (10 16 F chanical difficulties
Table 3.—Inductanc? (cms.) of Transformer Secondary encountered are en-
Inductance Wire Used Turns Dia. Length | Case tirely Compensated
50 200 000 cms.... .. .. .| No. 28 Enameled ..| 1000 |3 Sinches|15 inches|A & D | for by the increased
86250000 “ . ...... same .ol 1000 [75 % |15 ¢ |B & E| over-all efficiency of

133 700 000 ‘* ........ same 1000 '9.5 * '1§ ** C&F | ihe apparatus.

733

A HORIZONTAL MINERAL
DETECTOR.

A suitable detector base is constructed
from either hard wood or marble, 3 inches
long and 1% inches wide, and can be pol-
ished and finished to suit the builder. Two
pieces of heavy brass, each 174 inches long
and 34 inch wide are then made. One of
these pieces is bored %4 inch from each
end and the holes should be large enough
for an 8-32 machine screw to slip thru
easily. The other piece is bored ¥4 inch
from one end, the drill being of the same

‘size as the one used previously. The other

end, however, should have a slot cut in the
center and extending from the top of the
piece, to within 74 inch from the hole in
the bottom of the strip, as clearly shown
in Fig. 2. Next we measure }4 inch from
the bottom of this piece and at this point
make a right angle bend. This completes
the stand to hold the mineral cup.

Now take the strip with the hole in each
end, and directly over one iole, a battery
binding screw is soldered in place as
shown in “A,” Fig. 1. One-half inch is
then measured from the other end, and
a right angle bend is made. At this point
a thin piece of spring brass is soldered,
this being % inch wide and 1% inches long.
At the top of this piece a No. 26 phosphor-

Horizontal Design of Mineral Detector which
Possesses Many Advantages. The Cup May Be
Raised, Lowered and Rotated.
bronze wire is coiled into a spring. This
is soldered to the spring brass to insure
good connection. The adjusting screw and
knob can be obtained for a very small
price. The knob should be %-inch in
diameter by 34 inch.long, and the machine

screw 1 inch long.

The mineral cup is a battery carbon cap,
minus the carbon, having a bind post fas-
tened to the back, so that it may be used
to slip into the slot in the standard, A
battery binding screw is used to clamp
cup in proper position. The mineral may
be held in place by some soft alloy, which
supply houses sell for the purpose.

Three-quarters of an inch i1s measured
from the end of the base, and at this point
the standard is screwed in place, the wires
being connected to each standard and
brought down to the bottom of the base
and then to the two binding posts.

These binding posts are made of two 8-32
one inch machine screws driven up thru the
bottom of the base in back of the detector
cup, or at any other convenient place. Two
battery binding screws are used to hold
the connection in place. Thus a very neat,
rugged and sensitive detector is completed,
the cost being insignificant.

Contributed by ROBT. S. QUIMBY.

PRACTICAL HINTS.

Switch points should be finished in white
nickel, not nickeled and lacquered, as this
makes a bad contact.

To realize the utmost efficiency in radio
receiving circuits all joints must be sold-
ered. Instead of using bell wire, employ
stranded lamp cord or copper strip for all
connections between the various instru-
ments. Then don’t kill all your good work
by using a No. 18 lead-in wire—use a
stranded or solid conductor equivalent to
No. 4 B. & S. gage.
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A Low Potential Arc Transmitter for Radio Stations

HE transmitting arrangement I

am about to describe has several

features of interest. Namely:

1. It produces a sharp tone at
the receiving station, using 50 or 60 cycle
A.C. as a source of power.

By Gordon C. Farmer.

ceiving condenser of about .001 M.F. will
do. However, the plates must be at least
1/20 of an inch apart. They are best im-

.mersed in castor oil to insure good insu-

lation and also to increase the capacity
(multiplying factor for castor oil is 5).
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Hook-Up for Radio-Telegraphic Arc Transmitter with Magnetic Key (Break=In) System.

2. A pure wave is emitted with the log-
arithmic decrement less than .2.

3. The wave length need not be over
200 meters.

4. A low voltage transformer is used,
whereby leakage is reduced to a minimum.

5. It employs. a reliable break-in system.

6. And last, but not least, the efficiency
is high. | .
First I shall discuss the aerial. This is,
of course, a very important factor, as sev-
eral things determine the efficiency. The
location, height, type and materials used
are pertinent factors always to be con-
sidered. The location may be on a hill
to advantage if there are no obstructions.
Never put up an aerial in proximity to
trees, as it is impossible to attain real
good results near them. —

For short waves a “T” type aerial is pre-
ferred, having a fairly large radiating sur-
face, which is at the same time adaptable
to short waves.

A “T” aerial, having a wave period of
200 meters, can be one hundred feet long
and sixty feet high, with four wires spaced
3 feet apart at the center where the lead-
in is taken off, and four feet apart at each
end (Fig. 1). The reason for this is that
the inside wires will not radiate properly
if they are not spread apart a little, owing
to the high potential at the ends.

There must be no sharp bends and all
joints should be well soldered.

Stranded copper or phosphor bronze
cable should be used and the lead-in
must have a low high-frequency resist-
ance. Four cables, similar to those in the
aerial, wound together, will do nicely.

To obtain the required voltage for the
arc, about 500 volts, a step-up transformer
is necessary. It is similar to any closed
core wireless transformer, except the sec-
ondary, which is wound in layers instead
of pies. As most every experimenter
understands the construction of a trans-
former there is no need to go into details.

Dimensions :

Core length............. 11 inches
Core width............. 5% inches
Pounds of iron needed............ 14 1bs.
Primary winding....6 lbs. No. 14 D.C.C.

mag. wire
Secondary winding..7% Ibs. No. 22 D.C.C.
mag. wire

The condenser:—A rotary variable re-

The power transformer charges this con-
denser, which discharges through some
form of gap. In this case an arc is used.
It is made up of two brass or copper discs
5 inches in diameter, with the arcing sur-

C Rybber wosker

Appearance of Water Cooled Arc Suitable for
Low Potential Radio Sending Sets.

face of pure (deposited or electrolytic)
copper if possible. Care must be taken
to have this surface absolutely true, ex-
cept for a groove % inch from the outside
edge on ‘each plate. '

center for the initial starting of the are.

Now some arrangement must be provided
for cooling the plates. A small can with
an open top about the diameter of the
plates is tapt in two places to allow
water to circulate thru it.. A rubber
washer is placed between the edge of the
can and the lower plate so as to make a
closed compartment, allowing the circulat-
ing water to conduct the heat away with-
out leaking.

By glancing at the drawing, Fig. 2, it
can readily be seen how this is all ar-
ranged on a substantial stand. The knob
at the top regulates the pressure on the
plates; the right amount being determined
by experiment. The flow of water can be
regulated to suit the operator. However,
it will be found that very little is needed
unless the arc is used continuously.

The paper must be replaced every few
hours when in steady operation; the time
elapsing between changes depending on the
kind of paper and also the amount of pow-
er used. Some varieties of paper, howev-
er, will last through five or six hours of
actual operation. (We suggest the use of
a fine grade of thin mica, which should
last for months—Ed.)

The oscillation transformer is preferably
a pancake affair with the primary lami-
nated. That is to say, three thin ribbons
are used instead of one thick one, each
separated by a strip of paper. This cuts
the hysteresis loss down to a minimum.

Two secondaries may be tried, one on
each side of the primary. This has been
successfully used and the reader should be
able to increase the efficiency of his set by
following. example.

The advantages of using a relay as de-
scribed here are twofold:

First, it eliminates the necessity of a
heavy key.

Second, extra contacts on the key are
done away with, permitting the opérator to
send unhindered when a break-in system is
used.

The only bugbear is that a suitable bat-
tery must be provided to operate the relay;
preferably a gravity cell. This relay should
be wound to a fairly high resistance with
two separate insulated contact switches ar-
ranged so that they are closed when the
armature is attracted.

One of these relay contacts makes and
breaks the current to the power transform-
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Connection Scheme for Arc Transmitter Employing Small Transmitting Aerial and l.arge Receiv=

ing Aerial, Together with Magnetic Key (Break-In) System.

Fairly thick writing paper is insert.ed'be-
tween the plates, with a pin hole in the

er and should be rather heavy. The oth~
(Continued on page 781)
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NO. 3—CONDENSERS.

From time to time we will describe one
particular instrument used in either the ra-
dio transmiitting or recewving set, explain-
ing just how it works, and why. We have
recetved so many requests from new read-
ers asking for such explanations, that we
have decided to publish this matter in serial
form. In the course of several issues all
of the principal transmutling and receiving
apparatus will have been covered. The
subject for the second paper is the CON-

ENSER.

HE electrical condenser may be

likened to a hydraulic mechan-

ism corresponding to that illus-

trated at Fig. 1, wherein we have

two similar compartments, A and

B, joined together by means of a valve,
which may be turned so as to cut off one
compartment from the other. If we fill
the compartment A, with water, then we
might consider the A side of the device
as representing positive potential or pol-
arity of one kind, and the B side of the
device as representing negative potential
or polarity of an opposite kind; the same
as is the case with electrical condensers.
1f the valve is now turned so as to al-
low the water in chamber A, to pass into
the chamber B, then we may consider that
the potentials have changed places, ie., the
B chamber now represents positive poten-
tial, while the A compartment represents
negative potential. If the valve is properly
regulated as to the size of opening, the
water will return from chamber B, into
chamber A at the left. This action will
repeat itself a number of times, the water
rising and falling alternately until, eventu-
ally, they come to rest, as shown in Fig.
1, at the extreme right, which we may take
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Apparatus

to speak, until the wave train is complete,
as indicated by the extended section C.

If the valve in the hydrostatic apparatus
is made to have a sufficiently small open-

further movement of water thru the valve
when this stage is reached.

The successive oscillations or swings of
the water column as. it rises first in one

Conoenser

_ aischarged
|| Water Analogy : . " 5 - =1
Rep;esﬁeﬂf/%q \ |
cond. charged. 1o, /,\ !

7ET 1oy, /;\ AN, A, A
ﬁ)ﬂe \i/ \f/ \f/ W W w 76 "8
22 5m1lg How cond discharges in o osciliorory

fig. f : UL
7 , wave From. Fach swing gives one spark.

Hydraulic Analogy Demonstrating the Discharge of an Electric Condenser Thru an Qscillatory Circuit.
In High Resistance Circuits (Small Pipe) the Discharge is Non-Oscillatory, or the Water Rises Slowly
in the Opposite Chamber Without Oscillating.

compartment, and then in the other, is in-
dicated by the oscillatory curve at the bot-
tom of Fig. 1. An electrical condenser
behaves in a similar manner when it is
discharged thru a suitable circuit and the
potential and current oscillates or swings
back and forth thru numerous positive and
negative waves as seen. Only oscillations

ing, then the oscillations will not occur, but
the liquid will rise slowly in the opposite
compartment in a single surge. This cor-
responds with the action of the electrical
condenser, in which case, if the discharge
occurs thru a long thin wire then no os-
cillations will take place, but the condenser
discharge current will take a longer time
in which to die away to zero (in a single

Direct Reading Curves Giving the Required Condenser Capacity for Various Radio Transformers,
Also Capacities for Different Dielectrics of Various ““Active’’ Areas.
By 10, Then the Required Area (Left) in Square Inches Must Be Multiplied by 10 Also.

to represent zero head or the point of full
discharge. for the electrical condenser.
And it will be noted also that there is no

TH [iec oot | of Thanst]  ~ = cytes ‘surge) ; if dlsgharged thru a rlelatlve}!ly
15000 Saw P 7w i A i v P 2 mshorter and thicker conductor, then the
——— T £ — 21" condenser will discharge more quickly and
1400 \\i\g\::~ :Z\ 240> _{so.0000 “z4 in an gscillatodr_y 11nanner. .I}N{;ether _ﬁrtnot
: — Sy TR =i 2 condenser discharge will be oscillatory
. \z\\\ ﬁé\.\ Rl L) =0 i i or non-oscillatory may be determined by
‘ k\ —— & e, | inspection of Thompson's equations:
1200 [~~~ ] = o< oL (omﬂamy .
\ 7& b0 ~ C \discharge )’
1100y ==l \%k 2 AL i1l
B s . QrR*> == non-ps/n atory
Vood § >< \\m: G discharge
3 ““ Where:—L is inductance of circuit; C its
s00|8 8 /\ ’@ Canp E -] capacity and R the resistance.
B S A few interesting points with respect to
s00|3> g ™~ ~_|% o the physical action of electrical condens-
SR o (\'5 %, ey ers will be mentioned briefly. A great
7003 & o A 1P =] Lo, L 1N?] many believe that, given a condenser
Se 3 GV & S composed of a glass plate coated on both
600|8 X il P />< L o sides with metal leaves, and when this is
N T © 5 e chgrged by connection to a static ma-
500l | 1”’ . s K3 & 4 chine or other source of high tension
i @ | & g : current, the metal leaves of the condens-
{400EX | ¥ 4 ‘)Cyrﬂ@ er hold the charge, That such is not the
N < 5 Jb-(,oﬁ = case is readily proven by simply remov-
| 500|S § / \\)/ el a8 2T T ing the two metal leaves from proximity
4e j 00& == to the glass plate and discharging these
200 X o s L] metal elements by connecting them to a
/ Wr = 208 [OL 07 grounded conductor. If, now, the metal
100 / Pl ]”=-%<.000”45 plates are again placed in contact with
= o 007 ot the glass plate or dielectric and the con-
1 o ol cad. i Wiero-farods e /Ay_ ks MEX, s00l00) denser terminals are joined to a galvano-
IR Y Y 8§ 3 ¥ ¥ 9 ¥ 0§ 3 3 % § § & —s{ scope or electrometer, it will be found
s 5 § § § § § 8§ § § 3 2 3 8 2 § 8 5 § §| thata powerful discharge takes place, in-
= — R R Sl Sl 8l Sl gicating that the electrical discharge resid-
/‘7?4 ® ed, not on the metal plates, but in the

dielectric.

Early investigators, among whom Fara-
day was a prominent one, assumed that
when a condenser is charged, the whole
phenomenon is not fully described by mere-

(Continued on page 769)

If Values at Bottom are Multiplied

1 and 2 are shown hydrostatically, but the
water, similar to the electrical condenser,
will continue to swing up and down, so
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Up-to-date Radio Aﬂlateur Switchboard

A few years ago the visitor to the
amateur wireless station expected to see a
maze of wires, contacts, hard rubber
knobs, binding posts, etc, and as a rule
he was not in the least disappointed. The
radio “bug” who could cpllect the most
junk, who could put on display the larg-

mary circuit by a flexible cord. The
switchboard is constructed preferably of
an insulator, such as Bakelite, but wood,
well-seasoned and coated with dull black
insulating varnish may be substituted.
Fig. 1 and Fig 1-A, show the front and
side views of a switchboard designed by
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