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ME‘.N WANTED AS

\CERTIFICATED:-
ELECTRICIANS

This is the Electrical Age. and this wonderful new profession is calling vou. The
demand 1or expert Electricians is greater every year and the salaries< higher. Elec-
tricity is truly the greatest motive power in the world, to-day, and now is the time to
enter this profession.

5 6% TO $100"0 A WEEK =

You can earn $36 to $100 a week and mare as an Expert Electrician. [ yvou have a
common school education I can train you in a few months at home. Big lighting and
power compantes, municipalities, and manutacturers are always seeking trained men to
handle their Electrical problems. N

I Guarantee Satisfaction |

Every student receives our Sealed Guarantee Bond. which guarantees to return every penny of his
moncy 1f he is not entirely satished. No other school has made this wonderiul offer, but I know the
success [ have brought 10 hundreds of my students. and [ know what I can do ior any ambitious young
man who will give me a little of his spare time each day

FREE ELECTRICAL OUTFIT

For the next 30 davs I am giving each student an Outfit of

Ty T T e N = = =77  Fiectricat Tesung  Insiruments, Touls, Electrical materials, and
MA' L TH I s co U p N I Motor absolutely F'ree. My iustruction 1s hy practical methods and
I this outit is used in “uern., out the lessons.  Practical training
' e i e s o with the theory makes perfect. 1 am Chief Engmeer of the Ch-t:go
Dept. 4n I Engineering Works, and I can give you the training that will land
s the g jubs and hold them.
I If you are in real earnest 1 want to srnd you my new Book—
T .. . “How 10 Become an Electrical Expert.” It's free. No matter
. fully prepaid. ‘ how many other schwle ¥ou write to | want vou 1o bave my book
. s - I, —It’s different becavse it’s practical—Write today.
T | CHIEF ENGINEER COOKE
B AT
TN | CHICAGO ENGINEERING WORKS
T et | Dept.40 :: 439 CASS STREET. CHICAGO. ILL. 1
- i
N # | \
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o ationing V' The E cetricai FEaperimenter™ when wriling to ad:erhisers.
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OOXNER or later you will he standing in front of
S the mahogany desk. The big man reclining in his
office chair will gaze earnestly at you while his keen : =
gray cyes “take you in”
Wihen this big moment comes, can you make good? g, =

Will you “‘come throngh”?  Will you he just another #1| ‘ 1 I s § 7 m,__’
one of the million “little fish” trying bard to land a L |I 'éﬂ T T % \ ‘)
" € : i

small job at $15.00 a weck, or will you be one of the men NIk | o e
that DO things, at a salary rumung inte four figures? ! Y ) TRICAL

Suppose the mman behind the desk hombards you with | L 3 Y :
questiotis, such as these: “Can you wire a switchboard? h ol 4 -
Can you luy ont ¢ 500 light power instollation on the | =

==

=

==

drafting beard? Can you rewind a 10 71, . Direct e — =
=

==

AC i G ux
- StooL BVitotrg

Current dynwuo armature?  Can you plan and install _(“Ef ;
a private telephone installation and 75 phones 1 a new ! "]"i]w?'
fuctory?” a2 Wiy =

Will you withstand such a bombardment? . 3

No, Sir. Not if you have no actual experience in back =
of you? T e
WHAT'S BACK OF YOU? Just a little personal —
dabbling in your attic at home, a few hbooks and some ol BE | &
magazines? Or have you actually done these things
yourself with your own hands, in a place where such
things are done every day? The keen eyed man behind
the desk wili know in less than a minute. You cannot =
Lbiuffi him. HIE knows. Me wants an expert, not a —
dabbler. It's experience that counts today. It's ex- : 2
perience that brings the big coin. i

Learn by Doing |

The only way you can become an expert is by doing the
very work uuler competent instructors, which you will be called
upon 16 do later on. In other words, Iearn by doing.
That is the method of the New York Electrical School.

Our concentrated work with actual apparatus under
actual comlitions will put vou abreast of men with
frun 3 to 10 vears” experience in the electrical feld.
4,500 of onr students have gone forth into electrical
success.

LEARN BY DNING. This method makes you an
expert, able to command a high salary. All instrue-
tion is individual. You go ahead as fast as you can
learn. Good stwlents complete the course in seven
menths.  Send today for FREE 64.page bLook.

_Use thc hundy coupon below and send it today.
You will never regret it.
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FELDMAN’S “GEYSER” ELECTRIC WATER HEATER

o~

Continuous Flow of Water
as Desired. Always Ready.

You only pay for electricity as used.
All water that passes through the == ; Wee————————
“Geyser” is thoroughly sterilized. ] | , I | | flif l!llll.. h
The “Gevser’ is perfectly insulated - = ' -

and is absolutely safe, no danger of
short circuiting or electric shock.

Cold to Hot Water by Merely
Turning Handle.

Both the water and the current act
together and both are controlled by
the movement of the faucet handle.
To secure hot water turn handle to
the left, for cold water turn to the
right, at the center both the water
and current are shut off.

The Supreme Court has decided that we
control the absolute right to the manufac-
turing of “Gexser” Electric I'ater Heater.
Others take warning, as we will prosecute
any infringing an same, i'rite us today
to send you full information.

o INeTANTIY R

1514 Times Building, New York The HOt Bath ls Ready

I =L

At Last!

Electromagnetic waves of any
length from an incandescent lamp.

TYPE 0J3—$400.00 COMPLETE
Oscillion Telegraph, capahle of trans.
mitting the voicc 15 miles, or tele-
graphic messages 40 miles. Larger
transmitiers for greater ranges.

TYPE RJ11—2500—12000 METERS, $35.00
THE DE FOREST LOADING INDUCTANCE

TYPE “s"—$60.00

De Forest “Oscillion”
(Oscillating-Audion)
Generator of absolutely undamped oscillations of
any frequency. Pecrmits Radio Telephone speech
surpassing in clearness thai over any wire. For
Lahoratory and Research Work has a field utterly
nfilled. Patents issued and pending.

MANUFACTURED BY:

DE FOREST RADIO TELEPHONE

TYPE EJ2—PRICE, $32.00 AND TELEGRAPH COMPANY TYPE VG—EI(!)I;:‘::) Eﬁ;.sogn
NEW AUDION AMPLIFIER FOR VARIABLE
INCREASING STRENGTH OF RE- 3 NEW YORK CITY This Condenser is similar to our commercial type but is en-
CEIVED S'GNAH 25 TIMES. Office and Factory Cable Address: closed in an cak cabinet. It has 35 semi-circular aluminum
It is not a detector in any form. 1391 SEDGWICK AVE. RADIOTEL, N. Y. plates. The maximum capacity is approximately 0025 M. F.
e You bcncﬁf'b_) menty :n-ng “The Elccln::I El_’l‘"‘;ﬂt'” when uwriting to aduvertisers,
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Secret Intelligence

N homme averti en vaut denx”—a man
| forewarned is worth two;—so runs the
i well known French proverb.
! To our country, surrounded by a web of
spies and intrigue, this is of vital impor-
tance today. Even when we were at peace
with Germany, our officials soon learned
that the country where the “art” of spying i1s developed
to a higher degree than anywhere else on this globe,
stopt at nothmg to secure important mllltary informa-
tion. When in 1915 we ventured the opinion that the
Sayville Radio station could be and probably was used
to send un-neutral messages to Berlin, we were laughed
at. That same month our Government took over Say-
ville, after a New Jersey Radio amateur actually suc-
ceeded in “canning” on phonograph cylmders incriminat-
ing radio messages, sent out from Sayville,

Today, being at war with Germany, we are facing a
tremendously more difficult problem of dealing with the
spies. And evidence is not lacking that the latter are
doing their work quite satisfactorily to their govern-
ment just now.

When Admiral Sims took his Heet to England, Berlin
knew the fact four days ahead of the arrival of our ships.
Again, when our first transports were sent to France,
Berlin knew that too, days before our ships reached
fra}r}xce; hence, the flotilla of submarines lying in am-

ush.

The question is, how did the enemy get the intelli-
gence? Our officials frankly admit that they don't know.
In some quarters the opinion prevails that the informa-
tion was sent by mail or by wire to Mexico—in clever
code of course—and thence sent across the Atlantic over
the powerful Mexico City radio plant. This may be
possible, but we much doubt it

We can be certain that a nation that attained as high a
scientific development as Germany, will use subtler and
surer means to convey priceless intelligence. Besides,
the round-about route thru Mexico is certainly far too
slow and too dangerous, all messages being closely
watched by our alert ofhcials.

No, we must look elsewhere. An enemy usually
attacks at the most vulnerable or exposed spot. Un-
fortunately we have thousands of such spots, namely,
our endless coastlines. On the coast of Long Island

and Maine, for instance, there are countless thousands
of spots where a human being is hardly ever seen.
There are hundreds of secluded little inlets and shel-
tered spots from which intelligence could be sent out in

a ridienlously simple manner, and perfectly safe too for

» the sender.

No, we don’t think he would be so foolish as to oper-
ate even a mediocre radio outfit, for our Navy has too
many ears. \What, for instance, is to prevent a spy from
sending messages daily to a submarine lying still some
ten or more miles off the coast? This could be accom-
plisht by various methods. One is by means of the
Fessenden underwater oscillator; twenty to thirty miles
can be covered very easily. And if we don't know that
this sort of thmg 1s going on, we'll never discover the
spy. And wé insist once more that no man in his right
senses will nse a Radio Outfit—it is too dangerous.

Then again what is to prevent any enemy snbmarine
from bringing over an electric cable ten or twenty miles
long, unreeling it on a shallow sand bank (using a
motor boat to accomplish this) and establishing a secure
terminal in one of the seclnded spots on the coast. The
other end, twenty miles out in the ocean could end in a
submerged buoy. The submarine then has nothing to
do but to hover about that buoy, while the land oper-
ator presses his key at certain pre-arranged hours of
the day. By means of an electro-magnet inside of the
buoy, the metal shell of the latter is struck, spelling out
the Morse or other code signals. The sound can be
muffled of course to such an extent that only a sub-
marine with underwater microphones can hear the
sounds bver a radius of a few hundred feet.

Then by using its own powerful radio, the subma-
rine can send the message across the Atlantic either di-
rect or by relaying it. By radiating certain long un-
damped waves, detection becomes almost impossible.
For as soon as the message is sent the U-boat submerges
and lays motionless for the next twenty-four hours if
necessary.

Now, this may or may not be the exact means how the
trick is done, at any rate we feel that the intelligence
leaves by way of our coastline—it is too vulnerable and
too nviting.

The remedy? Intensified and intelligent coast patrols
—thousands of them. Then let us sink super-sensitive
microphones two or three miles apart along our entire
coastline. This will do two things: First, every under-
water signal could be heard, no matter where second,
hostile U-boats could be heard readily and accurate]y
located.

We owe it to our soldiers to take every precantion
humanely passible. We do not wish to wait till a score
of our transports have been sunk. . GERNSRACK.
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OU May Learn Theory, Code and Laws
of Radio Communication in Our School
or at Your Home

fitting you for positions where skilled men
are greatly in need by the Government

®0 99 ¢ _Emm 9 _eve g

Send stamp for catalog giving facts. :: Resident classes during entire year

NATIONAL RADIO SCHOOL

14th and U Streets, N. W., - Washington, D. C.

over U. S. Savings Bank

Special 8 Week Course Now Open
WASHINGTON F5r°riesE Courses

PHONE NORTH 2153

il I =
T

. Build Y Own Toy Transformer
\\i \V O YS ! = s(:::he Coupon and Save $2.15

‘1 If you will mail the coupon today (good for $2.15) we'll send you all the
necessary parts and complete instructions so you can easily build your own
enuine 20th Century Toy Transformer. the regular price of which is §5.00.
We ask vou to pay us {on this special “direct-from-the-factory” offer) only
$2.85 for the parts—you can easily build from them a transformer equal to | i .
many selling at $5.00 to $10.00 and at the same time learn the prineiple of Hon. wrlte us & bost sard Tar
electric transformer construction. The 5?:1 g:;.c‘:';r yOsscribingl W
0 h C T T f ;n: ulur ’mn tine of wireless,

e d 3
20t entury foy Iransformer farmerss aan. spars. eeis and
will bring you many hleasant hours doing dozens of clever electrical stunts. Wolla toaTiot e
the numher being limited only by your cwn ingenuity. This 7 to 22 volt | RECT FRGM THIS AD and

Toy Transfermer entirely does away with expensive, short-lived ha:ztieries'for save $2.15.
operating electrical toys. Operates two toys at the same time; ves just L |
the speed or power ¥ou want; with no daunger of damage due te r&‘m‘\\‘€
short circuits, over-loads or carelessness. Its wonderful electric /
i av is— ot found on any o
safety signal light saves all this—a feature not / This Coupon

other transformer. /
Good for $2.15
Send the Coupon--Save $2.15 / EMPIRE TRANSFORMER CO..

Order direct from this advertisement—jnst send us £2.85 and the coupon 2214 Sedgwick St., Chlcago, s,
at the right, and we will send all the parts and complete instryctinns ,
for huilding yonr tranmsformer—all carcying chacges prepaid.  Our c:;-:'rf:n ngckheslonﬂ?:“:}h <!’>hl;3 s:hl!:
. : . . St e $500 —
price without this coupon is $5.00. Mail the coupon now and / requlng price of xour Toy Transtarmer

Gentlemen: — Enclosed  please  find

save $2.15. Do It NOW. Please send meo one at once, all chargea
prepaid.

Empire Transformer Co. / NATC  raies « Sliaiels « Sfammmmemmmmmedsb T
2214 Sedgwick St., Chicago, llls. / O

Str R, F, D, ., ctmemeams i sonkon. sobia®
k%_%m%m‘# _\:L::\i.:g ,,,,,, or Direct...... Current? (Mark X)
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USPECTING that German spies were

using the big wireless tower erected

at Shoreham, L. I, about twenty

years ago by Nikola Tesla, the Fed-

eral Government ordered the tower
destroyed and it was recently demolished
with dynamite. During the past month sev-
eral strangers had been seen lurking about
the place.

Tesla erected the tower, which was about
185 feet high, with a well about 100 feet
deep, for use in experimenting with the
transmisston of electrical energy for power
and lighting pur-

U. S. Blows Up Tesla Radio Tower

goue on record as stating their belief to be
in accordance with Dr. Tesla's. More won-
derful still is the fact that this scientist pro-

some of the water into the pump and force it
back into the ball by pushing on the piston
handle, this change in pressure will be in-
dicated on the gage

poses by wireless.
The equipment
cost nearly $200,-
000

The late J. P.
Morgan backed
Nikola Testa
with the money
to build this re-
markable steel
tower, that he
might experiment
in wireless even
before people
knew of Marconi.
A complete de-
scription, revised
by Dr. Tesla him-
self,of this
unique and ultra-
powerful radio
plant was given
in the March.
1916, issue of
Tue ELecrricar
ExprERI -

secured to the op-
posite side of the
sphere. In this
way the Tesla earth
-~ currents are sup-
posed to act.

The patents of
Dr. Tesla are ba-
sically quite differ-
ent from those of
Marconi and others
in the wireless
telegraphic fi eld.
In the nature of
things this would
be expected to be
the case, as Tesla
believes and has
designed apparatus
intended for the
transmission  of
- large amounts of
electrical  energy,

Two
Minutes of Tesla's Glgan-
tic Radlo Tower at Shore-

That German Sples Were
Using the Tower for Ra-
dio - Communication
poses.
Above
Cost About $200,000. Tesla
Had Not Used [t For Sev-

Photos by American Press Associsuon

while the energy
received in the
transmission of n-

Views of the Last

ham, L. i, New York, As 5 .

It Was Being Demolished telligence wireless-
by the Federal Govern- ly amounts to but
ment. It Was Suspected a few millionths of

an ampere in most
cases by the time
the current so
transmitted has
been picked up a
thousand miles

Pur-
It Stood 185 Feet
the Ground and

eral Years.

MEXNTER. Every-

onec interested in the study of high frequency
currents shonld not fail to study that dis-
course as it contains the theory of how this
inaster electrician proposed to charge this
lotty antenna with thousands of kilowatts
of high frequency electrical energy, then to
radiate it thru the earth and run ships, fac-
tories and street cars with “wireless power.”

Most of onr readers have, no donbt, read
about the famous Tesla wireless tower,
which strocture involved tlie expenditure of
a vast sum of money and engineering talent.
From this lofty structure, which was de-
signed some 20 yvears ago by Dr. Tesla and
his associates, there was to be propagated
an electric wave of such intensity that it
couid charge the earth to such a potential
that the effect of the wave or charge could
be felt in the utmost confines of the
glohe,

Further, it may be said that Tesla, all in
all, does not believe in the modern Hertzian
wave theory of wireless transmission at all.
Several other engineers of note have also

mulgated his basic theory of earth current
transmission a great many years ago in some
of his patents and other publications. Brief-
ly explained, the Tesla theory is that a
wircless tower, such as that here illustrated
and specially constructed to have a high
capacity, acts as a huge electric condenser.
This is charged by a suitable high frequency,
high voltage apparatus and a current is dis-
charged into the carth periodically and in
the form of a high frequency alternating
waye, The electric wave is then supposed
to travel thru the earth aloug its surface
shell and in turn to manifest its presence at
any point where there might be erected a
similar high capacity tower to that above
described.

A\ simple analogy to this action is the fol-
lowing: Take a hollow splerical chamber
filled with a liquid, such as water: and then,
at two diametrically opposite points, let us
place, respectively, a small piston pump,
such as a bicycle pump, and an indicator,
such as a pressure gage. Now, if we suck

www americanradiohistorv com

away. In the Hert-
zian wave system,
as it has been cxplained and believed in, the
energy is transmitted with a very large loss
to the receptor by electro-magnetic waves
which pass out laterally from the transmit-
ting wire into space. In Tesla's system the
energy radiated is not used, but the current
1s led to earth and to an elevated terminal,
while the energy is transmitted by a process
of conduction. That is. the earth receives a
large number of powerful high frequency
electric shocks every second, and these act
the same as the pump piston in the analogy.

Quoting from one of Tecsla’s early pat-
ents on this point: “It is to bc noted that
the phenomenon here involved in the trans-
mission of electrical energy is one of true
conduction and i3 not to be confounded
with the phenomena of electrical radiation,
which have herctofore been observed, and
which. from the very nature and mode of
propagation, would render practically im-
possible the transmission of any appreciable
amount of cnergy to such distances as are
ot practical importance.”


www.americanradiohistory.com

294

THE ELECTRICAL EXPERIMENTER

September, 1917

“QOur Navy” On The Stage

HE electrical engineer who was art-

ist and dreamer as well, has again

outdone the common-place. A spec-

tacular theatrical effect is now play-

ing in New York, which besides giv-
ing further publicity to “Our Navy,” bids
fair to rival Uncle Sam’s big fleet in
awe-inspiring and
realistic thirill
Electricity plays
the master role 1
this wonderful
spectacle, which
has become the
talk of Broad-
way.

At the rise of
the curtain we see
a golden sunset
with the sun
slowly sinking in
the west and
night gradually
approach-
ing. \\ith a hush
we watcl a fleet
of war ships in
battle formation
steaming toward
us on the distant
horizon. T hey
gradually draw
nearer, increas-
ing to three times
their original (or
life) size, and as
they get immedi-
ately before us,
we get a sensa-
tion as if the
ships are going
to bear down up-
on us. This real-
istic illusion is
based upon the
scientific  princi-
ple of perspec-
tive; wiz, the
further away an
observer is from
an object the
smaller it appears
to the eye; and
that every particle
of the object’s
contour increases
in exact propor-
tion as it enlarges
in approach.

Each ship is
electrically oper-
ated and con-
trolled by a single
operator, w h o
manipulates the
numerous an d
various devices
by means of
switches, push
butions and rheo-
stats, all of which
are located on a
massive switch-
board on the rear
of each ship.

The motive
power under the
control of ecach

““*Our Nawvy."”
operator is sup-
plied by two large
electric imotors which are connected to the

various parts of the apparatus by gears,
belts and chains, thus enabling the ships
to appear to travel slow or faster in their

New York Stage Producers Have Qutdone Themselves

By GEORGE HOLMES

approach as desired. Each ship has its own
set of motors, belts, chains and gears. An
electrically heated boiler furnishes steam
for the smoke stacks. The cannon are fired
by electricity, the signal lights blink, search-
lights play across the hoerizen and on “Old

Glory,” making a truly inspiring and last-
ing impression upon the andience.

The inventor of this magnificent spectacle
is Langdon MecCormick, and the whole ap-
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s In Evolving the Great Maritne Spectacle
By the Aild of Electriclty These Warships Are Made to Grow Larger and Larger; the
Guns Boom, Searchlights Flash and Even the Smoke Is Not Forgotten,

paratus was built in his New York studios,
where other similar theatrical sensations
like “The Honeymoon Express” and “The
Forest Fire” were conceived and produced
—proving that this genius accepts the stage
as having no limitations. All in all it is
probably tlie most complex and true to
nature theatrical
effect ever pro-
duced on any
continent.

A few more
electrically oper-
ated spectacles
like this one
would seem a big
national stimulus
toward recruit-
ing. \Who can sit
and witness such
a stirring scene
without feeling
the red-blooded
desire to be up
and doing some-
thing patriotic,
even to buying
Liberty Bonds.

LIGHT FROM
THE FISHES?

LLong strides
are being taken
by the biological
department o f
Princeton Uni-
versity to obtain
Jight without heat.
If the discovery
fully realizes its
expectations 1 t
will doubtless
revolution-
ize modern light-
ing. Professors
Edwin Conklin,
Ulric  Dahlgren
and Edmund N.
Harvey are work-
ing on luminous
animals in an at-
tempt to fathom
the canse of their
luminosity, which
is 99 per cent
lightt Modern
electric light pro-
duces only from
2% to 3% light,
the rest being
wasted in heat.

Professor Har-
vey obtained a
consider -
able quantity of
the luminous ma-
terial from small
fish found in
Japan. He has
partly anaivzed
t h e substance,
finding that like
the proteids of
the living bodies
it can be kept for
vears by drying
it and sealing 1t
M vacuum tubes.
W hen released,
moistened and
exposed to oxy-
gen it will light
into a clear, bluish phosphorescent flame.

The substance is very powerful, as it
is still visible when one part of it is diluted
in 1,700,000 parts of water.
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SQUIRTED TUNGSTEN
FILAMENTS.

Some intercsting particnlars of a pecu-
liar method of preparing tungsten fila-
ments, which are ductile in spite of being
squirted, are cited in Engincering, lon-
don.

The process, whicl was described by Dr.
\W. Bottyer before the December meeting
of the Bunsen Gesellschaft, is employed
by Julius Pintsch, and is due to Messrs.
O. Schaller and Orbig. Members of the
society were able to watch the process in
the works after the meeting. The metallic
powder is mixed with 2 per cent. of thoria
and kneaded into a paste with addition
of some binding agent; a thread is then
squirted. The thread is first pre-heated
and then rapidly heated up to 2,400° C.
or 2,600° C., the object being to make the
crystallization of the mctal more rapid
than the passage of the wire thru the hot
zone. The first apparatus uscd for this
delicate operation' had the dimensions of
several meters; the actual apparatus is only
a few centitneters in height. The result-
ing wire is said to consist of crystals sev-
eral meters in length, tho only a few hun-
dredths of a millimeter in thickness, the
cross-section of the wire comes out octago-
nel rather than circular. There are very
few joints in a wire. A re-crystallization
of the filament after long-continued use
of the lamp is said not to occur.

ELECTRICITY OPERATES PANO-
RAMA CAMERA AND FLASH-
LIGHTS AUTOMATICALLY.

The accompanying illustration shows a
novel idea recently evolved by a New York
inventor, Mr. George Wall, by which it be-
comes possible, thanks to the flexibility of
electrical control, to take large photographs,
particularly those of a panoramic nature in-
side buildings, such as power houses, etc.
A small battery box which can be carried
by the photographer supplies the small
quantity of electrical energy necessary in
igniting the flashlight powder, which is
placed in proper containers on a series of
telescopic flashlight stands. The electric
panoramic camera is specially designed, so
that once the photographer has it focust
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causes a movahle contact drum to close the
individual ecircuits to the various electric
flashlight stands progressively, as the camera
turns to take in the complete view.

This arrangement should prove extremely
practical and of great scrvice to commercial
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powder is ignited all in one spot or in two
or three spots.

FOILING THE TRAIN ROBBER
WITH RADIO. ’
A number of American railroads have

T 2o
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A

Now That Wlireless From Moving Trains Has Been Demonstrated As Practical, We May
Expect to Read In Future Train Robbery Accounts That the Brave and Heroic Radlo Operator
Stuck to His Post Until His Frantlc Distress Signals Brought the Police.

photographers who are confronted with the
problem of photographing large interiors,
machinery, etc.,, which are often extremely
difficult to handle with ordinary cameras.
With Mr. Wall’s invention properly ap-
plied, the panorama camera swings around
the circle for the number of degrees de-
sired, and lights up each part of the scene

A New Photographle Scheme Involving the Application of Electricity to Rotate a Panorama
Camera and to Ignite a Serles of Flash.Lights Successively and At the Proper instant, In
This Way an Even lilumination of the Scene IS Assured.

to take in the proper view as it swings about
on its tripod, propelled by means of special
gears and a miniature electric motor (oper-
ated from the battery beforc mentioned), it

progressively as it turns; thus giving a
very uniformly illuminated picture, which is
very difficult to obtain with the usual style
of concentrated flash where the magnesium
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experimented with wireless installations on
moving trains and exceptional results have
been obtained in many instances, the mes-
sages having been transmitted over dis-
tances of 75 to 100 miles from the train
while in motion. These considerations have
led a New York genius, Mr. George Wall,
to suggest that all trains traversing barren
parts of the country such as the prairies
of the West and Southwest be provided
with wireless apparatus particularly for
use 1n summoning police aid in the event
of being held up by train raobbers.

Albeit, this is not such a far-fetched idea
at that, as we read quite often of a train
being held up, even in this latter age of
enlightenment and civilization. As the un-
settled regions of the country are becom-
ing rapidly populated, at least to a fair ex-
tent, and as mounted police are to be found
at relatively short distances in practically
every part of the United States, the sug-
gestion seems very logical, and undoubtedly
when the present war situation has past
away, the leading railroads will foresee the
distinct advantages and facilities provided
by installing radio-telegraphic sets on all
trains passing thru unsettled parts of the
country.

Not only will the radio prove exception-
ally valuable in many such instances as
that here illustrated, but it has alreadwv
proven of extreme efficacy in the handling
of trains. It mav in this wav often be
the means of averting a serious train
wreck, especially when severe storms have
cansed bad washouts along the line and
dismantled the telegraphic and telephone
wires. One eastern railroad, the Dela-
ware, Lackawanna and \Western, has tried
out a wireless train installation with ¢xcel-
lent satisfaction, and found it of great
practical use in the dispatching of trains
during the winter months. when severe
storms had demolished part of the com-
munication lines,
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All Aboard for “Luna’s” Electric Top

Coney Island, New York’s famous
pleasure park. is “The Top,” which
is one of Luna’s latest amusement

It is an immense structure, seven-

NE of the largest and most inter-
esting rides ever constructed at

devices.

motor car when the “top” is running.

The passengers in the inper cars enjoy
the most scnsations. rising and falling as
the “top” whirls,arauad.. .The outer motor
car keeps at an average: elevation of 15
feet above the ground: but owing to the
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Coney Island, New York’s Supreme Play.Ground for Grown-Ups and Youngsters Alike, Now

Boasts Something Real New In Amusement Devices, §
Know [t You Are Whirllng Around the Spiral Track of “The Top,” As Luna Calls It.

You Board a Smail Car and Before You
This

Gigantic Electric " Top,” 80 Feet High By 75 F'_e‘et In Dlameter Rotates at a Speed of 25 Miles
Per Hour.

ty-five feet in diameter and eighty feet
high, and follows closely the design of an
ordinary spinning top. There are two
sets of tracks, one on the outer and the
other on the inner rim, with the cars
operated by a third-rail system. The entire
ride covers nearly one mile. Forty-five
tons of steel were used in the construction,
and the ride in its hAnished condition, with
equipment. carries ffty tons, all of which
rests upon a solid concrete foundation.

1t is an clectrical achievement which has
been accomplisht after several years of
study and experimenting. One of the
greatest problems that has been solved is
the transmission of current to the wheel
which is revolving on a $haft resting in a
pivot socket, as shown in the drawing,
while the shaft is at all times resting at
an angle of about 15 degrees from the
horizoutal. The lighting and operating
current is transmitted from the socket pit
Ly means of stationary contact rings and
a floating brush arm carried on the shaft.
The necessary electric current for the mo-
tor car and lamps (night illumination) is
thus conveyed thru the revolving brush
arin and brushes.

No great electrical driving force is re-
quired, as the shifting weight of the mo-
tor cars on the outside rim drives forward,
by gravity, the cars (without motors) on
the wner rim up an incline to a height of
thirty feet.

Four motors. each of seven and one-
half horse power, are used in the oper-
ating. These are fitted to the motor car
running on the outer rim. In loading po-
sition the "top” is so designed that all three
passenger cars are on the lowest level of
cach of the three independent tracks, and
all in line before the gate. Passengers
may thus pass thru the first car to the
second and third cars. The two inner
cars are always shightly hehind the (outer)

track (and “top”) continually rolling, the
motor and other cars eventually swing
around a complete circle. The “top” has
to make fifteen complete revolutions for
a “ride”, so as to bring all the cars back
1o the lowest track levels and in line be-
fore the gate.

Luna Park has augmented its brilliancy
by the addition of thirty-two posts, each

with five three hundred watt lamps. Placed
at equal distances apart and in the center
of the main concourse, they have bright-
ened the entire park. The concourse is now
known as Luna's White Way.

EXTENSION TO C., M. & £T. PAUL
RAILWAY ELECTRIFICATION
PROGRESSING.

That part of the Chicago, Milwaukee &
St. Paul  Railroad between Harlowton,
Mont.,, and Avery, Idaho, a distance of
437 miles, is now being operated as an
electric line. Electric power is supplied
by various plants of the Montana Power
Company, the largest two of these being
at Great Falls, Mont., and Thompson Falls,
Idaho. The first electric train was moved
in December, 1915, and the last steam-oper-
ated train was taken off the Missoula divi-
sion in February, 1917.
is the St. Paul Pass tunnel, which cuts
thru the summit of the Bitter Root moun-
tain range near the Montana-Idaho line,
and has a length of 8,000 ft.

The work of electrifying another divi-
sion, of 217 miles, began about May 16,
1917. The starting point is at Othello,
100 miles east of Cle Elum, and electrifi-
cation will proceed westerly to Seattle and
Tacoma. Power will be furnished by the
Intermountain Power Company. It is fig-
ured that the work will be completed be-
tween Cle Elum and Seattle and Tacoma
before the close of 1918.

On that division

JACK BINNS ENLISTS IN BRITISH
ARMY.

~ Prominent among the applicants answer-
ing the call for British recruits in Amer-
ica, was Jack Binns, the wireless operator,
whose messages from the liner Republic
on Jan. 23, 1909, brought rescue ships after
she had been rammed by a freighter. Jack
gave up the sea soon after the sinking of
the Republic and took up newspaper work.
Binns 1s thirty-two, married and has two
chitdren. He was injured in a train wreck
and could claim exemption, but would not,
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Transmitting Sound by Phonograph and Telephone 104
Miles, Thru 48 Physical Changes
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One of the Most Remiarkable Telephonlc Demonstrations Ever Attempted Is That Here lllustrated.
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ROFRRRTUS AT FRANNLIN INSTITU S
PHIERBDEL P 8, PAP

FHILRDELPHIR END OF LINE
By Means of Phonographs and Loud

speaking Telephones the Human Voice Was Transmitted Thru a Serles of 48 Physical Changes, 15 Different medlums and Thru the Air 5
Mr. Hammer, Who Engineered This Stunt, Was Awarded the “Franklin Medal”” in Honar of

Times, Between New York and Phlladelphia.

OME years ago when telephony
was still quite a youngster, one of
the most interesting and remark-
able scientific demonstrations in-
volving several of Thomas A. Edi-

son’s great inventions, including the phono-
graph, were demonstrated by a New York
Electrical Engineer, Mr. \William J. Ham-
mer,

Mr. Edisonr was very highly pleased with
this really beautiful piece of engineering
and scientific technique, which not only
secmed impossible of accomplishment by
the leading telephone engineers of the day,
but which also retained and involved the
demonstration of several Edison inven-
tions.

This remarkable experiment in the pho-
nographic and telephonic transmission of
sound took place between New York and
Philadelphia, over 104 miles of telephone
cables, six miles of which were under
ground and under water, as the illustration
here shown clearly indicates. This novel
experiment was shown by Mr. Hammer in
his lecture on “Edison and His Inventions,”
delivered before the Franklin Institute at
Philadelphia. It employed two Edison
phonograpls, two Edison carbon transmit-
ting telephones, two Edison motograph re-
ceivers or loud-speaking telephones, two
sets of induction coils and batteries and
104 miles of long-distance telephone cir-
cuit as before mentioned; 98 miles of this
circuit consisting of wire strung on poles.

In this experiment in which three of Mr.
Edison’s wonderful inventions were shown
working in juxtaposition, it will be ob-
served that the sounds, which consisted of
talking. singing and cornet playing, were
transmitted thru the air five times and were
transmitted thru no less than fifteen dis-
tinct medunns, from the speaker and mu-
sician in New York to the audience in the
Franklin Institute in Philadelphia.

These mediums included vocal chords,
cornet, air, glass, iron and mica diaframs,
carbon buttons, styli of steel, palladium-
faced pens or springs, hydrogen gas, dis-
tilled water, wax and chalk cylinders, cop-
per wire and the mechanism of the ear.

The physical characteristics of the sound
waves were changed during transmission
no less than 48 times, as follows: (1) Air
waves produced by vibration of the vocal
chords in the speaker’s throat or by the
cornet. (2) Vibration of the glass dia-
fram of the phonograph recorder, produc-
ing variations in curvature of the diafram.
(3) Variation in longitudinal stress of the
steel stylus attached to gzlass recording dia-
fram, (4) Undulations in the wax eylinder
-of the phenograph. (5) Variation in the
longitudinal stress of the steel stylus at-
taclied to diafram of phonograph repro-

the Occasion.

ducer. (6) Vibration of the glass diafram
of the phonograph reproducer producing
variations in curvature of diafram. (7)
Sound waves thru the air. (8) Vibra-
tions of the iron diafram of the carbon
transmitter producing variations in curva-
ture of the diafram. (9) Varying pres-
sures on the carbon button, varying the re-
sistance of the carbon exactly in accord-
ance with the number and amplitude of the
vibrations of the diafram. (10) Pulsatory
current produced in the primary winding
of the induction coil. (11) ndulating
magnetic force produced in the 1ron core ot
the coil. (12} Alternating electric cur-
rents in secondary winding of the coil
(13) Minnte Eddy currents appearing in
copper wires of the primary and secondary
windings of coil and in the iron core of
the coil. (14) Heat produced by Eddy cur-
rents. (15) Magnetic hysteresis in iron core
formed in overcoming molecular friction
in the iron caused by reversals of polarity.
(16) Heat produced by hysteresis in iron.
(17) Infinitesimal wvariation in length of
iron core due to magnetizing currents,
(18) Moving electro-static flux on the line
accompanied by or producing electromag-
netic flux around the wire. (19) Heat
produced by passage of electric current
thru the wire. (20) Variation of the co-
efficient of friction between the surface of
chalk cylinder and palladium-faced pen or
spring of the motograph receiver. (21)
Electrolytic action, causing evolution of hy-
drogen and oxygen between the chalk
cylinder and palladium-faced spring of the
motograph receiver, (22) Electro-capillary
action, forcing moisture to the surface of
the chalk cylinder of motograph receiver.
(23) Variation in longitudinal stress of bar
or spring attaclied to mica diafram of the
motograph receiver. (24) Vibration of the
diafram of motograph receiver produc-
ing variations in curvature of the diafram.
(25) Sound waves thru the air. (26)
Vibrations of glass diafram of phonograph
transmitter producing variations in curva-
ture of diafram. (27) Variation in longi-
tudinal stress of steei stylus attached to
glass transmitting diafram. (28) Undula-
tions in wax cylinder of the phonograph.
(29) Variations in longitudinal stress of
stecel stylus attached to glass reproducing
diafram. (30) Sound waves thru the air.
(31) Vibrations of iron diafram of car-
bon transmitter, producing variation of
curvature of iron diafram. (32) Varying
pressure on carbon button, varying the re-
sistance of the carbon exactly in accord-
ance with the number and amplitude of the
vibrations of the diafram. (33) Pulsatory
current produced in the primary winding
of the induction coil. (34) Undulating
marnetic force in the iron core of the
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coil. (33) Alternating electric current in
secondary winding of the coil. (36) Min-
ute Eddy currents, appeariny in copper
wires of the primary and secondary wind-
ings of coil and in the iron core of the
coil. (37) Heat produced by Eddy cur-
rents, (38) Magnetic hysteresis in iron
core formed in overcoming molecnlar fric-
tion in the iron by reversal of polanmty.

(39) Heat produced by hysteresis. (40)
{nfinitesimal variation in length of iron
core due to magnetizing currents. (41)

Moving electrostatic flux on the line ac-
companied by or producing electromagnetic
flux around the wire. (42) Variation of
the coefficient of friction between the sur-
faces of chalk cylinder and patladium-
faced pen or spring of the motograph re-
ceiver. (43) Electrolytic action causing
evolution of hydrogen and oxygen between
the chalk cylinder and palladium-iaced
spring of the motograph receiver. ()
Electro-capillary action forcing moisture to
the surface of the chatk cylinder of the
motograph receiver. (43) Variation in
longitudinal stress of bar or spring at-
tached to mica diafram of the motograph
receiver, (46) Vibration of the diafram
of the motograph receiver producing vari-
ations in curvature of the diafram. (47)
Sound waves thru the air. (48) Transla-
tion of sound waves into words by the
anditory nerves and other mechanism of
the ears of the audience at Philadelphia.
By means of transmitters placed upon the
stage, the lecture was listened to by audi-
ences in fourteen different cities.

THE FRANKLIN MEDAL AWARDS.

The Franklin Medal, which is awarded
annually by the Franklin Institute. Phila-
delphia, Pa., to “those workers in physical
science or technology, without regard to
country, whose efforts. in the opinion of
the Institute, have done most to advance
a knowledge of physical science or its ap-
plications,” were awarded May 16 to Hen-
drik Antoon Lorentz, president of Roval
Academy of Science, Amsterdam, and pre-
fessor of mathematical physics, University
of Levden. in recognition of his “researches
which have so largely contributed to lay-
ing on a new foundation our knowledge
of the nature of light and in developing
our ideas concerning the ultimate const-
tution of matter”; also to David \Watson
Taylor, chief constructor and chief of
Bureau of Construction and Repair.
United States Navy. in recognition of his
“fundamental contributions to the theory
of ship resistance and screw propulsiorn,
and of his signal success in the applica-
tion of current theory to the practical de-
s'gn of varied tvpes of war vessels in the
United States Navy”
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Electric “Bloodhounds” to Find and Destroy U-Boats

to its invisibility. The submarine

operates upon the time-old princi-

ple of waylayving its quarry, hidden
in the dark froin the view of its victun.
The victim, unsuspecting of the waylayer
15 stabbed in the back, at the cpporture
moment when the bandit feels himself safe
from counter attack.

Were the U-boat to operate in a per-
fectly transparent medium—such as the air
for instance—we would not have much
tronble in hunting it down soon. It is
plain that we could then go after it with
our own submarines, or on the other hand,
merchant steamers would see the U-boat
long before it could fire a torpedo. and in
such a case the ship could be maneuvered
quickly, making a torpedo hit unlikely.

l Unfortunate-
f\r ;‘?nt S {r:]s;gf Normo! woter e,
rent. To all =’
practical pur -
poses it is as
cpagque as a
brick wall.
Therefore, in-

O one will deny the fact that the
modern U-boat owes its deadliness

By H. GERNSBACK and IL. W. SECOR

must run its electric motors when running
under water, and these motors of necessity
make quite a good deal of noise. In fact,
the sound of submarines has been detected
with microphone-audion units for over 20
miles. This is a well established fact.
\Vhile on the other hand we have it on
rood authority that of late German U-boats
mount their motors on felt and other sound
deadening substances, the fact remains that

1ender shp

fecrric power ond
cantrof coble 1o

And like the flesh and blood dog, the
electric “bloodhound” guides us by a rope.
In this case the rope is an electrical cable
thru which the current passes to drive its
propelling motors. The cable contains other
wires, too, as will become apparent later.
The cable itself runs to the fast motor boat
chaser, which we own already, but which
are rather ineffective today, due to their
blindness; i. e, they can neither see nor
smell submerged U-boats. Given a hun-
dred submarine motor boat chasers eqnipt
with the authors’ sound-controlled tor-
pedoes, it should be possible to rid the
oceans from the U-boats in a few months’
time. Once the enemy sees that a large
number of his submarines are sunk, he is
likely to come to his senses and give up the
game.

Now, the au-
thors, who have
carefully gone
into all of the
details, find that

the idea is en-
tirely practical
and feasible. For

ventors who are
apt to fight sub-
marines — o n

paper—by

means of,
powerful sub-?

merged search-

lights shonld do
well to remem-
ber that even

the strongest
light rays do
not penetrate

the ocean maore
than 300 feet at
a depth of 25
feet below sea level.
Coming back to our analogy of the ban-
dit. everyone knows that while our own
senses are more or less imperfect, this is
not the case of the senses of certain ani-
mals. Thus if you fear an attack on a
lonely road, yon probably would take along
a good dog if you owned one, reasoning
that the dog would smell and hear the
bandit in time and thus warn yon. Also
the dog would probably show yon the direc-
tion in which the waylayver is located, and
if yon were armed. you could “go for the
bandit.” All this irrespective if it was in
bright sunlight or on a
dark night.
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Fig.1

the sound of a 600 horsepower electrical
motor of a submarine cannot be deadened
entirely. Then too—and this will be a sur-
prise to the layman—sound travels much
better and farther in fvater than in the air.
(If you don’t think so, next time you are
in your bath tub, submerge both ears in
the water and slightly rub two fingers to-
gether, under the water, of course. You
will be surprised how well you can hear
the slightest noises.) Therefore, even if
the enemy submarine muffles its motors,
we will still be able to hear the U-boat
machinery over a distance of several miles.
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obvious reasons,
not all of the de-
tails and refine-

Zf A~ || ments are made

i - 1f v public at this
By ==1 time, and this ar-
i — ticle is published
T AWy | with a view of
Ak #7] setting other able

a E o wotrkers to think

.along similar

ving plene Control Solesords. It

18- Position fiag. is el

that even if the
enemy should be-
come aware of
the plan, no harm
would be done,
because there does not seem to be a defense
against the proposed scheme. Also by pub-
lishing the idea thonsands of people will
become interested in it with the very great
possibility that the device will be greatly
improved upon in a short time.

it should be remembered that the elec-
tric “bloodhound” contains no startling
new apparatus or machines, nor is it based
npon mere theories or untried tdeas. It
makes nse of certain well-known apparatus
and devices, the only new thing being in
their application and disposition. Any fac-
tory turning out torpedoes now will be
able to construct the new
“U-Boat Killer” in short

®

Applying this reasoning
to the present submarine
war, we find that if we can
design the mechanical
counterpart of a real blood-
hound, the invuluerability
of the U-boat, i.c., its in-
visibility, will be wiped

out.

\With this in mind the
authors have devised an
electro-niechanical “blood-
hound” which functions
upon the same principle as

blow it up.

Hunting the submarine in its own lair by an electro-mechanical
“bloodhound” is proposed in this interesting article. The idea is to steer
a torpedo by the sound of the submarine propellers.
microphones on the torpedo cause the latter to “go for” the U-boat and

Certain sensitive

order.

It should also be borne
in mind that this idea does
not depend entirely upon
the principle of the micro-
phones “hearing” the hum
of the motors alone. The
Germans might in time
make their motors entirely
noiseless — altho the au-
thors very much doubt
that it can be done. There
remains the very lond
sound of the propellers

his live brother on land.
\Vhile the live bloodhound
is mainly guided by his hearing and by his
smell, the authors’ machine operates only
by “hearing.”

Briefly, the idea consists of equipping a
standard torpedo with a number of super-
sensitive microphones, which are provided
with certain tone-filters, well known to
electrical engineers. Now, a submarine

And that is all we require.

Our electro - mechanical “bloodhound”
then, thanks to lLis electric brain and his
electric motors, will start at once in the
direction of the U-boat, as soon as he picks
up its noise. Just as his live brother, he
will then guide us to the invisible enemy as
certain as fate.
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churning the water. And
this cannot be supprest
by any possible means, unless the U-boat
lies perfectly stil, and a U-boat can't
always lie perfectly still; it must move
some time. Then, teo, during the night it
is forced to come up to the surface, run-
ning its Diesel oil engines in order to
charge the storage batteries. And it is

(Continned on page 347)
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The Sob of the Sub.
By Ed. Schultz.

Ten ambitious submarines
Splashing through the brine;

One, alas, went out of gas,
Which left together nine.

Do you ever stop to think, as you go
speeding over the clicking rails, of the
large forces of men and the numerous de-
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Electric Tally-Board Shows Positions of T'rains
Constantly

trains with a pwiding hand, alw with
the watchword “safety first” in mind
)

all of the lurge roa

Nine aspiring submarines
Thrust theinsclves to fate:

Onc dove steep, in {act too deep;
Their number then was eight,

Eight aggressive submarines
Secking for a haven;

One, take note, refused to float,
Which made their total seven.

Seven alert submarines
The enemy went to “fix";

They all went fine, till a foating nine
Reduced the fleet to six.

Six delying submarines
Ready for the strife;

They then took count, but quickly found
That really they were five.

Five evading submarines
Skilled in ocean lore:

All went well, till an en’'my shell
Diminished them to four.

Four determined submarines
Terrorized the sea:

Their reign was brief, for a hidden reei
Curtailed the group to three.

Three desperate submarines
Beneath the ocean blue;

While there, a net made them regret,
Because it left but two.

vices and appliances that watch your trip
day and night that you may reach your
destination safely? Perhaps few of us give
much thought to this all-important matter.

Two dejected submarines
Their voyage nearly done;

One 'tis plain was rammed in twain,
For now remained but one.

) Photo by Amurican Preas Associaiion
The Twentleth Century Rallroad Tower Director Is a Very Important Personage Indeed.
To Facllitate the Accurate Handling of Tralns In Complicated Terminal Yards, Electrical
Tally-boards Are Provided which Show the Exact Positlon of Every Train by Means of Lamps,

We are cither engrost in lusiness, or
To a mneutral port camne near: watching the scepery, and scldom give a
It there sojourned till ‘twas interncd, second’s cousideration to the large corps
Which left the high seas clear. of men located in many isolated towers
along our journey watching the speeding

One remorseful submarine
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A Tower Director at the ""Grand Centra)' Terminal, New York Clty, with His Elaborate Elec-
trical Alde-de-Camp. The Various Lamps Show the Progress of Trains, Confirmed by Tele.
graph, Telephone and Telautograoh.

within the last few vears greatly increased
the numher of appliances which tend to
safeguard the public and at the same time
eliminate the human factor as a figure in
accidents, making every mile of the road
always visible to the dispatchers. In the
accompanying photographs may be seen
views of the large electric tally-boards in
the dispatchers” offices on a great eastern
road. Tlese boards show the position of
all trains over the section covered by that
particular office, by means of little lights
which automaticatly flash, and go out as
the train advances from one black section
to another. In addition to this new device,
the dispatcher has also the telegraph and
telephone to aid him. In this way it is
indeed rare that collisions occur, as the
man in the tower or dispatcher’s office knows
just where every train is located constantly.

STEEL FOR ELECTRICAL
TRANSMISSION.

In a recent paper, read at a joint meet-
ing of the American Institute of Electrical
Engineers and the Association of Iron and
Steel Engineers, Mr. H. B. Dwight empha-
sises the utility of steel cables for trans-
mission purposes on branch lines, espe-
cially in cases where the size of copper
strictly required to meet the load would
be too small for use in practise. For alter-
nating currents the resistance of a steel
cable is considerably greater than for di-
rect current, owing to the skin effect. In
copper or aluminum conductors the lat-
ter is negligible, increasing the resistance
Ly at most 1 to 2 per cent, but at high
frequencies the apparent resistance of steel
conductors may be increased by 100 per
cent. or more. The losses may be kept
within moderate limits by using fine
strands to act as laminations, and by wind-
ing the spirals of alternate layers of wire
in reverse directions.
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't PY wireless" is one of the all-
absorbing topics of interest thru-
out the country at the present
time, and quite naturally it would
be, for some of the reasons which

are illustrated and described herewith.

The average law-abiding citizen will
probably consider that some of the devices
mentioned would not serve at all for the
reception or transmission of wireless mes-
sages. even over short distances of five to
ten miles, but such is the case as experts
well know from many experiments and
tests which have been conducted in the
past few vears.

A simple and extremely innocent-looking
flag-pole aerial might be constructed by a
clever spy as shown in Fig. 1. This is
nothing else but the well-known concen-
trated aerial of which
much has been publisht

THE ELECTRICAL EXPERIMENTER

Spy Aerials

as illustrated in Fig. 4. It would be an easy
matter for an enemy radio expert to dis-
connect the gas pipe at the meter in the
cellar of the building, so as to isolate it,
and in this way the building gas pipe sys-
tem would be fairly well insulated by the
wooden framework, and would serve as an
antenna for the reception of messages or
even for transmitting them.

Little does the washerwoman hanging up
clothes on an iron-wire clothes-line stop to
think that that very clothes-line might be
serving as a medium for secret radio-com-
munication. Such may be the case very
easily (see Fig. 5), and there have been
several instances already where wires very
much resembling clothes-lines have been
discovered on roofs of buildings which
have proven to be disguised wireless an-
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The open well could easily be used es-
pecially in the country to contain a radio
aerial in a similar manner to that described
in connection with chimneys. A clever
Spy might even bury his lead-in wire from
the apparatus in the house, and simply
connect it at the well to a small wire cable,
which could be substituted for the usual in-
nocent-looking well rope, fastening a
bucket to the lower end of the cable in
the regular manner. \When in use of course
the bucket would have to be out of the
water so as not to “ground” the steel
cable. \When this is cleverly done, we
would like to know indeed ot a more mmno-
cent-looking radio antenna.

Have you examined your shade {rees
closely this summer? Don't be surprised
if you find a wire cleverly painted to

match the bark on
the tree and leading

in the past three vears.

In France the concen-
trated antenna consist-
ing of a smail rod or
tube, a ‘few meters in
length and wound with
a layer of insulated wire,
has proved capable of
picking up wireless mes-
sages at quite consider-
able distances from the
Eiffel Tower Radio Sta-
tion at Paris. In this
country several very sat-

In preparing this article we have endeavored to show the unsuspect-
ing public how an enemy agent may either send or receive radio mes-
sages by means of the most innocent appearing objects.

The Editors thought it best to give the article wide publicity, in order
that patriotic citizens may the better apprehend possible spies, who might
be using secret aerials of the types illustrated.

The article is intended for public enlightenment, as well as for the
country’s safety.

up to the various
branches. 1t is readily
possible for a persistent
member of the énemy
espionage squad to thus
rig up a tree aerial, and
it is not necessary to
travel very far to find a
sufficiently large tree,
which would serve as a
iramework dfor several
hundred feet of insu-
lated wire.

isfactory experiments
have been carried out
with similar aerials consisting of a large
number of turns of wire concentrated in a
small space, notably at Union College,
Schenectady, N. Y.. and Atlantic City, N. J.

It i1s a matter of actual fact that these
small concentrated aerials, which however
possess considerable inductance, tho of
very small dimensions, have picked up
messages five hundred to one thousand
miles away. In fact, it is believed that the
Union College aerial, which did not
measure over ten feet square, actually
picked up messages from Nauen, Germany,
a distance of nearly four thousand miles.
Several modifications of the flag-pole an-
tenna are possible; the laver of wire might
be covered with a fiber or other sheath
painted to imitate wood, etc.

Metal roofs may often be used to ad-
vantage in receiving wireless messages, and
also for transmitting them over short dis-
tances as indicated by Fig. 2. If the roof
1s grounded by a continuous leader pipe
running down into a cistern or sewer, then
this pipe would have to be cut or patched
up in some way. so that the metal roof
would be insulated by the frame:work of the
building. and a lead wire run from the roof
or leader into the house.

Electric hght wiring is one of the sim-
plest indoor aerials which could be used
by a Spy. It would usually be necessary to
open the service switch so as to isolate the
house wiring system, and as every electri-
cian knows, these wires are very highly
insulated and form really a very good radio
aerial, in view of this excellent )nsulation.

Fig. 3 also shows another form of secret
aerial which might be employved for carry-
ing on nefarious radio intercourse by the
Kaiser's able spies. Many liouses are fitted
witly metal instead of wood lath, and the
perforated steel lath plates usually overlap,
presenting quite an appreciable capacity.
especially when large rooms or corridors
are considered.

Another interesting and possible aerial
which might be imprest for service in
emergency is the ordinary gas pipe system

tennae. One of these aerials in a large
eastern city extended for several biocks,
and was easily capable of picking up mes-
sages from such powerful stations as that
at Naven, Germany. If you live in the
city (or even in the country) and have
occasion to use a metal clothes-line of any
appreciable size, it might pay you to closely
scrutinize the supporting framework to
see whether or not some alien enemy has
been at work in an effort to use it for
wireless communication purposes.

Fig. 6 illustrates two devices which the
enemy might employ to carry on wireless
service for quite a considerable distance.
The first of these involves the use of a
hidden aerial supported inside of a brick
smoke-stack. Such an aerial might easily
be quite a pretentious affair, comprising a
large number of wire strands. Consider for
the moment also that there are thousands
of brick chimneys in various parts of the
country in the neighborhood of factories
and other plants, such as have been closed
down, and who would want to gamble for
one moment that such a stack—which might
have a height of two hundred feet, as many
of them have—is not harboring a secret
radio aerial. City houses too can easily
harbor good aerials in their chimneys and
these will work irrespective of the fact that
much heat goes up the flue.

Another substitute antenna which is often
available on factory chimneys. as well as
on private houses, is the lightning rod,
which you and 1 would most probably pass
v unthinkingly a thousand times, and yet
that very hghtning rod might be serving
as a valuahle link in the Teuton’s espionage
svstem. Of course the lightning rod would
have to be cut at the earth so as to insulate
it and the trick is done; and come to think
of it. we have seen lightning rod instal-
lations which rambled over considerable
areas, especially on large factories, not to
mention 200 foot and 230 foot brick chim-
nevs. Even a one-hundred-foot aerial for
instance is a mighty cood one, as any radio
experimenter will tell vou,
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Fig. 7 illustrates
this very ingenious
antenna. In many instances success could
be attained using the same tree as an aerial
for wireless communications, but placing no
wire in the tree whatever. General G. O.
Squier, Chief Signal Officer, U. S. A,
found in some tests made several years
ago that it is readily possible to receive
wireless messages over fair distances by
simply driving a nail in the trunk of a
tree, and thus utilizing the tree itself and its
foliage as the antenna. This works sur-
prisingly well.

Not to be outdone by all of the foregoing
more or less efficient emergency aerials,
wireless experts have for some time known
that radio messages could be picked up over
remarkable distances by properly connect-
ing a radio receiver to existing telegraph
or telephone lines as illustrated at Fig. 8.
A Spy could readily use a pocket wireless
set in this case, and chances are, he would
thrive many months and even years before
being detected, as naturally he would not
endeavor to carry out this important ex-
periment in the front parlor with the shades
up and the lights turned on. Quite the
contrary.

In Fig. 9. we see two other forms of
aerials, which may be used to cover quite
respectable distances, either transmitting or
receiving. One of these is the ordinary
wire fenee, which may be found most any-
where and some of which are very well
insulated. due to the particular construction
emploved, and the other possible aerial
here shown is the ordinary iron fence, which
very often is mounted on stone basepil-
lars, so that it would be quite well in-
sulated. These suggestions may sound a
little out of place to a great many per-
sons, but it is well to remember that several
vears ago, a number of tests carried out
in New York City, proved that wireless
messages, €ven from out of town stations
could be picked up very easily by connect-
ing a wireless receiving set to an ordinary
iron fire-escopc located not higher than the

(Continued on page 342)
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The Marvels of Radio-Activity

Properties of Radium Rays
HE radiations emitted from Radium
are of three distinct types known
as the alpha, beta and gamma rays.
Rutherford showed. in 1899, that
the radiation from wuranium was
complex and consisted of (1) an easily
absorbed radiation stopt by a sheet of paper
or a few centimeters of air, the alpha
rays, and (2) a far-more penetrating ra-
diation capable of passing thru several

Formatlon of the Electrons of
Particle of Radium. Photographic Plcture by C. T. R. Wilson.
Magnified 1:2, 18.

By JEROME S. MARCUS, B.Sc.

the “Alpha’ Rays from a

(Ch. E.)
Part II,

interpolate an experiment on their ability
to affect a photographic plate, that this
phenomenon may be used later. (Experi-
ment—A plate is well wrapt in black paper
in a dark-room, and a small amount of
the salt secured—as explained in the last
article—placed on top. A key or other bit
of metal may be placed between the salt
and the paper. After about forty-eight
hours the plate is developed. 1n all these
experiments the salt used may be kept in
a glass tube if care is taken
to secure lead-free glass, as
the Jena variety. The lead
in ordinary glass will absorb
a considerable number of the
rays. The author took the
radiograph shown in thirty
hours, using two grams of
wrany! chiorid in the bottom
of a Jena beaker.)

Becquereldemonstrated the
magnetic properties of the
alpha rays by placing a plate
with radioactive salt a short
distance away in a magnetic
field. The plate showed a
distinct band where the rays
had moved. The deflection
is greatly magnified in a
partial vacuum.

By means of the magnetic
field 3t has been de-

T

“Alpha"
The Fracture of the Rays |s Remarkable.
slon of the A.corpuscles with Another
Method of wWiison
Radlum Rays.

centimeters of aluminum. the beta rays.
Later Villard found that radium emitted
a very penetrating type, the gamma ray,
capable of passing thru twenty centimeters
of iron and several of lead.

The Alpha Rays

. The alpha rays are the most character-
istic and important of the three forms of
radiation. They are slightly deflected by
an intense magnetic field. Some idea of
the intensity may be gathered from the
fact that a feld which will deflect cathode
rays (from a vacuum tube) in a circle
of 0.1 cm. radius will turn alpha rays only
in a circle of 39 cm. radius.

Before going on with our discussion
of the types of rays, it would be well to

Photos uuru-u Radiom Limited

Rays of a Radium Particle as Above.
It 1s Produced by Colll-
is Based Upon the Eleat omi

pon 3 ectronic Property of e
In Water Vapor the Electrons Generatz andengg-
tion Droplets of Aqueous Vapor.

termined that the
alpha ray consists of
a stream of positively
electrified particles,
Hence, they will be
deflected also by an
electrostatic field.
Observations of the
mass and velocity of
these particles have
been made by Ruther-
ford, from the data
secured by deflection.
The velocity of an al-
pha parncle 1s 2.5x10°
cms. per second, or
approximately 15.000
miles per second. The
mass is calculated
from physical chemis-
try as twice that of
the hydrogen atom.
. The alpha radiation
is intense, but the
power of penetration
by the rays is inde-
pendent of the inten-
sity. A thickness of
medium sufficient to
stop any one particle
will stop the whole
discharge—regardless
. of its strength. That
the penetration is small is due to the fact
that the mass of an alpha particle is large.

Highly Magnified.

The Ingenious

. Due to the large mass. the alpha par-
ticle possesses a considerable kinetic energy
(6x10-° ergs). Owing to this fact the par-
ticle has a great power of ionizing gases.
The range of ionization depends on the
clement emitting the ray. the nature and
pressure of the gas. The maximum is
about seven centimeters of air at atmos-
pheric pressure,

The alpha rays do not possess much
power of affecting a photographic plate,
the greater part of the effect being pro-
duced by the beta and gamma rays. They
do, however, exhibit a remarkable power
of causing fuorescence in many sub-
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stances. A little instrument devised by
Sir William Crookes, known as the spin-
thariscope, shows this phenomenon in a
very pretty and visual manner. A short
brass tube has a screen coated with crys-
talline zinc sulfid at one end, and a lens

e sulplidle screer

" Rodivm soft

D) lens

The Marvels of Radio.activity Are Happlly
Avalilable to Everyone Interested, in the In-
strument Known as the ‘“Spinthariscope.”
The Eye Perceives the Radlum Particles
Bombarding the Zinc Sulfid Screen, the Ac-
tion Belng Magnified by a Strong Lens.

that can be focused at the other. A small
pointed brass needle, having an extremely
small amount of radium salt mounted on
the end, is fixt a few millimeters from
the screen. The screen will be seen to
scintillate at points where the alpha rays
strike, the beautiful effects having been
likened to “moonlight on rippling water.”
(These instruments can be purchased very
cheaply.) Each flash corresponds to the
impact of an alpha particle against the
screen. This is possibly the only direct
evidence of the action of one individual
atom known to science.

It is known that a given mass of ra-
dium maintains itself at a temperature
higher than that of the surrounding air.
This is due to the changing of the kinetic
energy of the alpha particles into heat.
Professor Curie reached the conclusion
that one gram of pure radium would
emit a quantity of heat equal to 100 gram-
calories per hour.

Ph_to Radium Limited

Radium-therapy Is the Newest Agent for
Treating Varlous llls. This Is a Practical
Apparatus for the Generation of Radium
Emanation Water. The Inner Porcelaln Cell
Contalns An Insoluble Radlum Salt, Which
Actlvates the Whole Volume of Water Dally.
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The Beta Kays
Tiie beta rays are compased of nega-
tively charged particles. They are con-
sidered by many as electrons with an ex-

The gamma rays can be investigated
by the electrical method as they ionize
gascs they pass thru. Rutherford states
that the gamma radiation from 30 milli-
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ceptionally high velocity, 1.6x10' cms.
per second. Beta particles are de-
tlected by magnetic and electrostatic
tields with much greater ease than
the alpha particles. The deviation
reduces the ionizing power.

The ionizing cansed Ly the beta ra-
diation is considerable, but not as
marked as that caused by the alpha
type. However, the range is very
much longer.

Owing to the cxceptionally high
velocity of the beta particles, they
have a considerable power of pene-
tration. The absorption effected hLy
matier is approximately proportional
to the density of the medium. Thus
lead is a far better absorbent tha:
aluminum. (Experiment—A charged|
electroscope is placed on one side of
a .thin sheet of lead and the salt on
the other. The rate of collapse of
the leaves is noted. A sheet of alp-
minmn of the same thickness is then
substituted for the lead and the rate
of collapse again noted, and a com-
parison made.)

The photographic action of the beta
rays is intense, as proved by dcviating them
away from the other types, and allowing
them to act on a plate. A brilliant fluores-

Here the Radium Is Measured by Means of An Electroscope;
Laboratory Are Excluded at All Times, as the Electroscope Is So Sensitlve That Even the Radlum
Infectlion In Thelr Clothing Impairs Its Accuracy.

grams of radinm bromid could be detected
by the electroscope after passing thru 30
centimeters of solid

iron!
The photo-
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Prepared specislly for the ’E. E.”* by Radium Chemieal Ltd
Curve Showing the Decay of Radlum, Each Radlo-active Element Trans-
mutes at a Constant Rate That Is Characteristic for That Element. Radium
Is Dislntegrating at Such a Rate That Half of Any Quantity wlll Have
After a Second Interva! of 1,690 Years Half
of the Remaining Radium WIill Be Gone, and So On Until After Ten Times
the Haif-decay Time Has Elapsed, 16,900 Years, There Will Be Remain-
Ig Only 0.1% of the Original Amount of Radlum. The Curve Shows This
By Substituting the Half-decay Time of Any Dther Radio-

Transformed In 1,690 Years.

Graphlcally.

Element, the Curve Can Serve to Show Its Rate of Oecay.
Radlum Emanation 3.85 Days Is the Half-decay Period, and So In 385
Days, Any Quantity of This Substance Falls to 0.1%; of the Initial Amount,

cence is caused in many Ssubstances, bnt
not the scintillation of the alpha rays.
The mechanical disintegration caused in
many substances, appears largely due to
beta rays. Paper and rubber, after hav-
ing been wrapt around relatively large
quantities of highly active componnds, be-
come quite rotten. Chemical changes are
also produced, or induced, in many stable
compounds. The harmfui physiological
cffects, as the Becquerel burns, are attribut-
able to these electronic rays.
The Gamma Rays
The third type of radiation has an al-
most incredible power to penetrate matter.
The gamima rays appear to be similar to
X-rays, being ether pulses. but are ean-
dowed with very considerably greater
power of penetration than even the most
penetrating varietv of X-ravs.

absorption of
gamma rays de-
pends on the den-
sity of the me-
dinm, as in the
case of the beta
radiation. But as-
snming the gam-
ma rays to be a
variety of cther
disturbance, it
seems impossible to assign a limit to their
theoretical penectration. Yet a certain
thickness of a medium will serve to ab-
sorb them.

Gamma rays are not affected by a mag-
netic field and so cannot be charged par-
ticles, as are the other two types.

Thus for

Cccurrence
The alplia rays are found in the radi-
ation of all radio-active bodies. Beta rays
are emitted by radium., uranium, thorium
and actinium. but not by poloninm. Gamma
rays being. according to some theories. a
consequence of heta rays. are given out
by actinium, thorinm. uranium and radium,
In all cases. the radiation from radium is

stronger than the others.

Secondary Rays
The three tvpes of ray all set up sec-

www americanradiohistorv com

303

ondary radiation on passing thru matter.
A pencil of beta rays falling on matter is
widely scattered in all directions, the scat-
tered radiation being known as the second-

Fhute Courtesy Cold Light Mig. Co
Employees from Other Parts of the

(Electroscope In the Middle Foreground.)

ary beta rays. The gamma rays give rise
to secondary rays which eonsist in part of
scattered gamma rays, and in part of elec-
trons moving with a high velocity. These
secondary rays produce ferfiary rays, and
SO on.

The impact of the alpha rays on maiter
sets free a number of slow-moving elec-
trons which are very easily affected by a
magnetic or electro-static field. This type
of radiation was first observed by Thom-
son, and has been called by him the & rays.

The angle of incidence of the primary
rays affects the intensity of the secondary
radiation. The most eflective angle ap-
pears to be about 45°

(Continued on page 335)

- I

Fhoto Courtesy Celd Light Mfe Co.

Luminous Radlum Paint Is Being Widely
Applied Now to Switch Buttons, Lamp Pen-
dants, Dials, Etc. At Right. Appearance In
Dark of Radium Coated Pendant and Switch;
Left, Daytime Appearance. The First Radl-
um Luminous Mixtures Were Made tn 1902
by Wm. J. Hammer, the Eminent AmeriCan
Electrical Englneer, Which Fact Is Proved
in His Letters Patent.
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LARGEST ELECTRIC LOCOMO-
TIVE DEVELOPS 7,000 H. P.
_ A new era in railroad practise is dawn-
ing.

The problem now confronting the

THE ELECTRICAL EXPERIMENTER

pearance to a regulation steam locomotive.
The engine may be operated from either
end, and the control system has been de-

signed so that the application of power

This Electric Locomotive Is “King
of the Rail,"" Measures 76 Feet In
Length and Develops 7000 Horse-
power. Equal to Two Giant
Steam ‘“Locos’ It Wil Haul
Freight Trains Over the Allegheny
Mountains At Twice the Speed of
Its Predecessors.

railroads is that of increasing
their efficiency, of getting more
out of their existing equipment
of trackage. Their product,
namely trapsportation, is re-
stricted by congestion and made
more expensive by increased
costs of fuel, materials and la-
bot.

Accordingly they have turned
to electrification as a solntion of
the problem thru the applica-
tion of higher powered engines to their
trains. Greater saving is also secured
thro the more efficient usc of coal in the
great steam turbine plants, and also from
the huge water power plants,

Pursuing a far-sceing policy, which was
clearly exemplified some years ago when
it built the first steel passenger car, the
Pennsylvania Railroad has recently had
built the electric freight locomotive shown,
which is the first of what will be a stand-
ard type of high-powered units to be nused
by the railroad for moving its freight traf-
fic. This locomotive, which is the most
powerful ever built, weighs 260 tons, is
76 feet loug, and is capable of developing
a maximum of 7.000 lorsepower!

This monster of the rails, capable of
exerting as much power as a string of
trolley cars over a half-mile long, draws
its current from a wire no bigger than a
lead pencil. This is made possible by the
use of the high voltage, single phase, alter-
nating-current distribution system. Cur-
rent is supplied from a single trolley wire
at 11,000 volts and the track is used for
the return circuit just as in the case of
the ordinary city trollev car. This enr-
rent 1s changed by means of suitable auxil-
jary devices on the locomotive to a form
suitable for application to the four three-
phase induction motors, two of which are
mounted on each of the locomotive trucks.

These motors  possess  characteristics
which particnlarly adapt them to this work,
namely, ruggedness., constant speed and

powerful starting effort.

The locomotive is built in one unit con-
sisting of a cab, and trucks each having
six driving wheels, six feet in djameter.
On each truck there are mounted two
powerful motors, geared to a spring gear
jackshaft, which in turn is connected to
the driving wheels by side rods in a man-
ner very similar in construction and ap-

is so gradual that a long train may be
started without a jerk.

A maximum speed of slightly over 20
miles an hour can be obtained by this loco-
motive with a heavy train on grade, a speed
that is deemed sufficient in view of the
heavy traffic, sharp curves and steep grades
to be encountered. A speed of 10 miles
an  hour «can
also be obtained
when desired
for slow move-
ments, such as
switching and
running about
the yards.

This engine is
primarily 1n-
tended for use
in hauling
the tremendous-
ly heavy traf-
fic on the Penn-
sylvania Rail-
road over the
Allegheny
Mountains he-
tween Altoona
and Johnstown.
Pa. including
the famous
Horseshoe
Curve, a dis-
tance of about

OTLy¥y miles.
The freight
traffic over this
section is un-
vsually  heavy,
amounting  to
as much as 300.-
000 tons a day.
The grades are
unusually steep.

and electrifica- Rear.
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Honk! Honk! watch Your Step.
Is Particularly Adapted to Ladles’ Use and Will Not Blte, Balk or
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tion will greatly facilitate the movement
over this grade section. Trains of maximnm
tonnage will be handled by two of these en-
gines, one pulling and one pushing, at a
speed of over twenty miles an hour, that
now require thirec gnd sometimes four
steam locomotives of the largest size, and
at only obout one-half the speed that will
be attained by the electrics.

Notwithstanding the power of these
giants of the rail, they are operated by
one engincer with perfect ease, owing to
the design of the control apparatus.

HONK! HONK! HERE COMES THE
MOTOR CHAIR.

One of the chief attractions at the re-
cent San Francisco Exposition and at other
similar fetes thruout the country, as well
as at the seaside resorts, is the
electric motor chair, one of
which s here illustrated.

An electric-motor chair fur-
nished with either 150 amp.-hr.
or 200 amp.-hr. batteries is the
latest luxury. The 150-amp.-
hr. battery when fully charged
will give five hours of contin-
uous running service, it 1s said,
and the 200-ampere-hour bat-
tery will give seven hours.
The batteries are of the 12-
volt tvpe and the motor is de-
signed to develop 0.5 hp. to 2
hp., according to load. The
motor is geared directly to the
axle of the front wheel with a
triple worm which permits the
motor to propel the car up a
15 per cent grade when loaded
with two adults. Extending in
front of the car is a guard
which breaks the circuit be-
tween the batterics and motor
and applies the brake when it
comes in contact with any obstacle.

Electrically illuminated signs to be car-
ried on the roofs to show whether taxicabs
are vacant or occupied have been patented
in England. \Why not invent an electric
sign giving the rates to various points?
We never could savvy taximeter jargon.

Here Comes the Motor Chair. It

Can Be Stopt Instantly and Is Both Clean and Nolseless.
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BIRD’'S NEST IN ARC LAMP.

Recently an employee of the Cincinnati,
Ohio, Elcctric Company, found that Eng-
lish sparrows had built a nest iu an ar¢
lamp. The top of the lamp had becn
broken so that
the birds found a
warm place for a
home. Evidentl
the nest whic
they built was oc-
cupied thru most
of the winter.
The birds picked
thc wires and
this interfered
with, but did not
stop the illumina-
tion. Attention
was thus called
to the lamp, and
investigation
showed the pres-
ence of the nest,
which had been
built so as to fill
part of the in-
terior. The birds
had not been
harmed by their
experience, Pho-
to courtesy C,
G. Stander.

AUTO CUTS
OFF TELE-
PHONE
POLE.

At Logan, W.
Va., recently an
automobile
The Birds In Cincinnat) crashed into 2
Are Strictly Up-to-date. telephone pole
This Nest Iin An Arc carrying a heavy

Lamp Proves |t. load. The car
struck the pole

with such force that a 20-foot section was
broken out of the pole just above the
gronnd line. This part of the pole fell

F‘l ?'/ »

A Pecullar Accldent In Which a Telephone

Pole Was Severed By An Auto Crashing

Into It., The Pole Remalned Suspended by
Its Own Wires,

across the top of the car and remained
securely balanced there, as the illustration
shows. The upper 10-foot section of the
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pole, relieved of its former support, dropt
down and alighted squarely upon a steel
messenger wire which was strung above
the street at a less height. There the piece
of pole remamed m an upright po-
sition. Photograph courtesy C. \W. de¢
Forest.

FREES JUNGLES OF
TERRORS FOR EX-
PLORER.

Radio-telegraphy has shat-
tered the silence and terror of
the jungle for explorers. and
it is possible to penetrate vast
wildernesses now without once
losing touch with civilization.
This is the message that Dr.
Alexander Hamilton Rice. the
explorer, brought with him
from his peritons journey 2,100
miles up the Amazon River.
He was accompanied on his
journey by his courageous wife
and a party of scientists.

In speaking of his explora-
tions, Doctor Rice said:

“We took the Alberto. a
vacht drawing seventeen feet,
vp the Amazon to Iguitos, a
distance of 2,100 miles. Com-
modore Benedict last year took
the Oneida up to Manaos, but
we went §,000 miles further,
and I think the Alberta is the on a
first yacht that ever went as
far as Iquitos.

“It was while we were off
Iqnitos that we realized the
possibilities of the wireless. At that re-
mote point we had no difficulty in picking
up the signals sent out from the Arlington
Station at Washington. They came to us
sharp and crisp, and it made us feel sort
of homelike to think that we were in touch
with the outside world in spite of the fact
that we had penetrated thousands of miles
of this vast country.

“We, of course, were not the first explor-
ers of the Rio Negro, which we reached.
Others, notably Dr. Russell Wallace, 1n 1851,
went up the river, but Doctor Wallace did
not succeed in making the latitude and lon-
gitude observations on the north bank,
which we accomplisht.

“Another purpose was the further test-
ing of the portable wireless which had been
especially made for this journey, and a
third object was the study of the diseases
of the Rio Negro Valley.

“*As its name indicates, the Rio Negro is
a black water river, and it is unusually
free from the logs, driftwood and debris.
White water rivers like the Amazon, in this
region, are just the rcverse, being full of
floating matter. Then again the white
water rivers have the usval vegetation ex-
tending back trom their banks into the for-
est, but with the Rio Negro the vegeta-
tion varies and has no set law of con-
sistency.

“After you leave Santa Isabel you come to
the Caoxeiras rapids and cataracts, which
are formed by ledges and rocks.”

A CHANGEABLE DECORATIVE
LIGHT SHADE.

The increasing desire of the modern
lrousewife for artistic decorative effects in
her home is bringing about the develop-
ment of home furnishings of all kinds that
readily adapt themselves to varied tastes
and designs of home decorations. The
most striking feature about these fixtures
is that their design can readily be changed
from time to time to suit an entircly new
type of interior decoration, any s-ecial
party or other social function, or even to
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mood ot the housewife.
een possible heretofore in
than have

satis{y a passin
This has never
metal and glassware fixture
been installed permanently.
The secrct of the changeability of these
new fixtures consists in their unigue con-
struction, which embodies two separate
¢lass bowls lield together by means of a
metal ring and so arranged that between

Recent 2,100-Mlie Journey Up the Amazon River
In South America, a Noted Explorer Found His Radlo
Apparatus of Wonderful Value.
Signals’ Were Recelved Daily As Well As Other News.

The Arllngton “Time

them can be inserted a piece of colored
s:]k or cretonne. By changing this insert
it is thus readily possible to change the en-
tire decorative effect of the fixture. These
fixtures are made in some half dozen dif-
ferent sizes and shapes, some having shal-
low, others deep bowls and some urn-
shaped bowls. A pattern is furnished with
each size and type of fixture. This per-
mits cutting the fabric to exactly the right
shape and size. The fixture is very easily
assembled and any housevife can readily
take it apart and change it as she wishes.

When Madame Tires of the Same

Lightlng Fixture She May Insert a

New PleCe of Flowered Sllk or Other

Material in This New Shade and Re-
alize Her Heart's Desire,

The fabric is first placed over the inner
bowl, after the latter is inverted on a table.
This bow! has prismatic ribs upon it which
serve to reflect most of the light upward
toward the ceiling. thus making the fixture
a purely semi-indirect type.
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THE KISS OF DEATH.

Contrary to expectation, this is not the
title of a new flm thriller, but the story of
a short-circuit on a 13,800-volt line, On a
recent Sunday, trouble showed on the Fay-
ville line between Hopkinton and the Sud-
bury dam in England. On_patrolling the
line thru the woods Charlie Marshall, Hop-
kinton trouble man, found one of the lines
on the ground with a squirrel lying dead
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The Destruction of Steel and Concrete by Electrolysis.
By K. M. COGGESHALL

UITE often, while walking down a
city street, we will notice a little
squad of workmen digging in the
roadway to unearth a burst water
main. Perhaps we will see a piece

of the old pipe after it has been removed
and will be surprised to note

how it is pitted and eaten
away. If a pocket knife is
used to dig into the sides of
the pipe, it will be found to
be so?t and easily cut.
chemist would tell us that
this destruction of the steel
or cast iron pipe was caused
by electrolysis—a decomposi-
tion by an electric current.
A further explanation
might make this action more
lucid if we consider the elec-
tro-chemistry of the plating
bath. Here we have the cur-
rent entering the bath thru
the copper, silver, or nickel
metal. passing thru the bath,
and leaving by the metal
article being plated. A chemi-
cal reaction then takes place;

When These Squirrels Touched Noses There Was a Filash
of Sparks and Two Red-skins Blt the Dust.

beside the wire. Another squirrel was
wedged in the cross-arm brace on the pole,
and was also dead. On examination it was
found that the bodies and noses of both
animals were burned. The nature of the
burns disclosed the fact that one squirrel
was on the line and the other was on the
brace, which is grounded. When the little
animals touched noses a flash-over from
line to arm was caused, which burned off
the wire and resulted fatally for the unfor-
tunate Jovers. Which goes to show that the
top of a pole carrying 13,800 volts 15 a bad
place for spooning.

MAKING “MALLO TOPPING” BY
MOTOR.
Mallo topping—that delicacy which we

all enjoy so much at soda fountains—is
now made by motor.

Place one-hali gallon of Mallo Toppin
in the whipper, and add four ounces o
hot water, says the recipe. Start the ma-
chine and whip two or three minutes.
Then add four ounces more of hot water.
WWhip this until nice and light. The Mallo
Topping when finished will be about the
consistency of whipt cream. By whip-
ping the Mallo Topping with this amount
of water. it will double in volume, If you

Malio

wish to re-flavor or re-color it, place the
flavor or color desired in the mallo when
it is being whipt up.

Toppitng tor Soda Water Fountalns Can Be
Made In a Jiffy with this Motor-driven Whipper.

the copper, silver, or nickel,
as the case may be, is de-
composed and a deposit of
this same metal is formed
on the object being plated. The voltage
necessary to create this action may be quite
small altho the decomposition will 1ncrease
materially with a

runs parallel to the track. Some of the
curtent will stray from the track, as in-
dicated by the arrows, and use the water
main as a conductor. At the point of
exit near the power house electralysis will
occut,

Quite often there will be a high resist-
ance joint in the water pipe caused by a
coating of asphalt or other compound. In
such instances the electric current will shunt
around this joint thru the soil. Here,
again, we find electrolytic action where the
current leaves the pipe. This disintegra-
tion, as a rule, causes pittings close to the
}eag filler, which softens, resulting in a
eak.

it is interesting to note the effect electro-
Iysis has on different metals. The cast iron
pipe does not show the destructive action
on its surface while in the ground. If a
section of the pipe is removed, however,
and exposed to the sun's rays until thoroly
dry, the graphite and other impurities with
which the pittings are filled, become hard
and drop out or may be easily removed with
a pen knife. In wrought iron and steel
pipes the iron oxid resulting from the
chemical action is diffused thru the soil.
As a rule in wrought iron pipes the action
will concentrate at one point, thus causing
rapid deteriorization. White and yellow
salts are 'formed when electrolysis takes
place in lead pipes. This is especially no-
ticeable where lead-sheathed cables are used
in underground wiring.

larger difference of
potential. = 2 — — —

Dry soil does not /',' ) A
easily lend itself to the y Power Mouse 7 s

. Jor ™

passage of an electric Gor g T
current aitho. espe- 4 eron. 1iD ooog
cially in large cities, 1t t Troch L e ey

contains a great deal

of mineral matter and
salts. When the earth
is wet, however, these
salts  dissolve, thus
changing the soil into

an electrolytic cc_mduc- will occar G pype ! .
tor. It can ea‘sny be I c’W/t/o//ji Liirst Gross. sechonal 1
seen, then, that if there [ e e vaal grasl g (&)

v Where c’/t’(/[j’b(y._f'/,\'f"

is a difference of po-
tential between two
points on the earth’s
surface, a current of
electricity will flow from one to the other.

Most cities operate a street railway sys-
tem which uses the rails as a return circuit,
As it is impossible to insulate the rails
from the ground. the current will stray
froin them and flow back to the power
house thru the soil. If a water
main is in the near vicinity of
these currents it will serve as a
conductor for part of the distance
until a path of less resistance pre-
sents itself. Here, then, is where
a problem must be solved. by the
municipal and railway engineers.
At every point along the water
main, where the electric current
leaves the pipe, decomposition by
electrolysis will occur.

Eventually this decomposition
will destroy the walls of the pipe
and bursting may take place at a
critical moment when an excess
Eressure is put upon it during a
re.

The sketch shows the condition
contributing to electrolysis. The
current flows along the trolley, thru the
car motors. to the rails, and back to the
power house, Suppose that a water main
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Diagram Showing How the Street Rallway Current Often
Strays from the Ralls to a Water Pipe, Eventually Causing a
Ruptured Main Where the Current Leaves the Pipe Line.

Many experiments have shown that con-
crete when damp is a good conductor of
electricity. The majority of the concrete
structures of to-day are reinforced with
steel bars. It has been found that when
currents of electricity pass from these bars
into the concrete, the latter will crack. The
oxids of iron formed occupy a space
greater than the original bar and a terrific
outward pressure is prodnced. It has also
been found that when currents pass from
the concrete into the iron, the former will
soften and eventually the rigid bond be-
tween the two will be broken. Electrolysis
in concrete is often found in bridges and
where steel foundations are imbedded in
concrete.

All of the foregoing discussion refers
only to the action of direct currents such as
used for street railway power. The dam-
age caused by alternating current is so
slight as to be negligible. The only dif-
ference is that while with direct current
electrolytic decomposition occurs only at
the positive electrode, with alternating cur-
rent this corrosion is present at both elec-
trodes.
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NEW LIFE BELT HAS ELECTRIC
LIGHT.

The ilustration herewith shows a new
wrinkle in life belts, and one which should
be conducive to the saving of many iives
annually. 1t often happens that persons
washed overboard, even tho provided with
a life belt, arc lost nevertheless, particu-
larly when this occurs in the night time.

A Yankee Genius Has Come Forward With An Electric
If Adopted,
Should Help to Save Many Lives Annualily.

Light Attachment for Life Belts, Which

To increase the chances of being rescued
of the person so situated, a New York in-
ventor, Mr. A. M. McGiff, has patented 2
Iwmsnons life belt.

As soon as the person dons this life belt
a switch is closed which illuminates the
electric light or lights, and thus the ship-
wrecked soul has every chance of being
seen by another vessel in the dark. The
lamps may be supplied with current from
a dry or storage battery placed within one
of the belt compartments.

ELECTRIC DRIP PAN.

How many times have you heard mother
say, "Johnny, empty that drip pan,” and
when you undertook to carry ont the as-
signed task found that the pan was filled
to overflowing, and possibly had flooded
several square yards of carpet about the
ice box. To obviate this household catas-
trophe which has occurred and will most
probably occur many thousand times, a New
York inventor, Mr. M. Jacobson, has re-
cently obtained a patent on an electric drip
pan alarm here featured. \When the water
reaches a certain predetermined level in the
pan, the float arm rises, causing the electric

)
To Obviate the Overflowing Drip Pan a Re-
cent Patent Provides for a Simple Electric
Alarm Bel and Float Switch, wWhich Act
When the Pan Is Nearly Full.

hell circnit to be closed. This should prove
a God-send to the busy housewife, not to
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mention the perpetually busy servant girl
or ¢ook who, when she is not busy frying
potatoes or baking cakes, or perusing on
of Laura Lean Jibby's famous works, is
nighly preoccupied with the fatvous anl
propitious duty of entertaining the iceman.

MOVING MAGNET OPERATES
MYSTIC WINDOW DISPLAY.
PPossibly you have found

yourself among hundred

others standing before an at
tractive  show window, and
patiently stretching your neck
in an effort to see what held
the intcrest of the crowd.
Mysticism is the key to nearly
all of the best window atirac-
tions that have been evolved in
the past several ycars. The
one shown here-
with 15 no excep-
tion, and undoubt-
edly vou have |¢
come face to face
with it more than |
once without being
able to figure out
just what caused
the ever shuffling
advertisement  to
move about in such

an uncanny man-

ner.

The display in
question is gen-
crally designed
with a heavy plate
glass top  sup-
ported on four well-spaced columns. \When
you see this device in operation, it is really
very puzzling, for it is hard for one to
conceive that a magnet could be made pow-
erful enough to move the advertisement
card and its attached base about on the
mlass plate, which latter stalls most of the
“electrical experts” in the crowd, as glass
is known to be a good electrical insulator. A
magnet is really in back of or rather under

Magic and Black Art Still Exercise Their

Charm Upon the Public. If You Don't Be.

lleve It Watch the Crowd This Magnetic
window Novelty Altracts.

the whole device, and it is re-
peatedly changed in position by
means of proper gearing, and
an electric motor hidden in the
base.

The pedestal supporting the ad-
vertisement card is of iron so that
the magnet can act upon it.

OPENING 50 LETTERS AT
ONCE BY MOTOR.
Anyone who has ever had to
open a thousand letters by hand or
by hand-operated letter openers, knows
the enormity of the task involved and
the amount of time nccessary to com-
plete the operation. In addition, the
greatest care has to be exercised
in the opening process in order that
enclosures be not mutilated. This ¢an
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all  Le eliminated, and the time re-
quired reduced to a minimum by the use
oi the motor-operated opener shown. This
device opens the letters in a continuous
stream, cutting only a thread from the Pl;gl-
of tl 5, ane seemingly un-
C y g the cle Orn
o1 these letter openers in actual operation
has opened 73,000 letters in a working day
oi 8 hours'

In operation, the unopened letters are
placed on a feed-table back of a guard,
which has a capacity of 30 letters at a
ime. They are fed thru one at a time
by means of two rubber rollers, which pass
them along past two cutling wheels. The
guard eliminates all possibility of the oper-
ator’s fingers coming into contact with the
cutters. The depth of the cut may be
varied and set at will. After the letters

1

— - - o

73,000 Lglglers Opened in 8 Hours, Is the Record of

his New Electric Letter Opener.

are opened they are automatically thrown
out and stacked vp in the case of the
machine, as shown in the illustration. A
1/20 h.p. electric motor operates it.

NEW TRAVELING ELECTRIC
TALKING SIGN.

Recent improvements in the talking elec-
tric sign have made it possible to either
flash the message in consecutive distinct
flashes or continuously traveling, the story
moving across the lamp field from right
to leit. The sign can be supplied in any
size, cither for outdoor display or for
store or show window use. One of its
greatest features is that it can flash an
advertisment of any desired length. The
system consists of only three essential
parts, the lamp letter field, 1he flash con-
troller for the operating stencil, and the
connecting cable which joins the two.

How does it do it? The words are
spelled out on a bank of very closely
spaced eleciric lamps. The lamp bank

may be of a size to flash a six-foot or six-
inch letter.

The word-flashes are operated by means
of a motor-driven stencil ribbon, per-

The Latest Electric Talking Sign Enables the Ad-
vertiser to Flash a Continuousty Changlng Message
to the Public., The Letters Move From Rlight to Left,

forated with the message. This ribhon may
he practically any length. It may be con-
tinuous so as to repeat the message. Sec-
tions of message-ribbon may be added at
any time or removed—all in a few min-
ntes. The story may thus be kept up to
the minute.
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Vocation of the Engineer

HAT is an engineer, and what

does he do? The trade definition

is abvious and simple, but the pro-

fessional application 15 meant, and

to that the answer is not so easy;
at least it cannot be short. New extensions
and applications of the name are constantly
being found, suggesting wide differences in
the definition. ) N

The name was early used in a military
sense, for to the “engineer corps” of an
army was assigned the detail of designing
and  constructing fortifications, roads.
bridges, etc. For the arts of peace the
building of canals and railroads demanded
similarly skilled men, but in civil life. It
was in the decade of 1865-1875 when the
first great transcontinental railroads were
building that these “civil” engineers, as dis-
tinguished from the military engineers.
were rtecognized as forming a separate
professionai body. To equip railroads and
ships with their motive power, great fac-
tories with their machinery and tools, re-
quired men trained along quite other lines,
and the mechanical engineers became a sec-
ond professional class. Hand-in-hand
with these latter, at first perhaps a step
behind, but now with the slogan “Do it
electrically,” quite in line with his elder
brother, the electrical engineer has found
his functions both a demonstration and a
challenge.

Like that of other professions, the work
of engineers is constantly becoming more
diverse and specialized. ~With the multi-
plication of proofs that their work is ordi-
narily done in an economical and reliable
manner, more and more matters. not at
first regarded as properly within the scope
of engineering. have been entrusted to their
advice, judgment, and execution. Thus in
addition to the older designation of ‘“city
engineer” we find “public service engineer,”
“efficiency engineer,” “illuminating engi-
neer,” “heating engineer,” etc. It is from
these actual instances rather than from a
dictionary that the present usage of the
word is to be derived.

It is fortunate that all of us are not
vitally interested in the same things, for
a certain sort of life-worl. that is a source
of the highest inspiration to some would
be of most depressing drudgery to others.
While a normal man is sufficiently re-
sourceful and energetic to adapt himself
to circumstances, and to derive a sufficient
and tolerable subsistence from any one of
a variety of employments, he should be
given free choice in the matter of selec-
tion of that work which above all others
appeals to his whole heart and mind. Once
entered upon this course he will bode no
stint or Wmitation. Some have heard that
call in engineering, have followed. and not
been deceived. As judged by their own
admissions and by the testimony of waord
and deed, they have done the work for
which they have seemed specially fitted.

\What shall we replv then to the young
man who savs, “Engineering is just what
1 want. How can I get into it?" I pos-
sible, even from the first, the value of the
persanal element should be recognized. Tell
him that if he knows of an engineer with
whom he can get acquainted, let him do
it. Try to visit him at his work, or even
at his play. If enginéers or engineering
societies in the neighborhood have meet-
ings for discussion, let him attend such as
appear to furnish subjects of interest.
Ordinarily the public is cordially invited
to such gatherings. Altho many of the
topics may be over the young visitar's

By PROF. A. E. WATSON

Prof. A. E. Watson, Instructor In Electrical
Englneering, Brown University, Is to Our
mMind An Ideal Educator and Scholar. He
Holds Degrees of B, Sc, and Ph. D., and !s
a Member of the A. |. E. E. Besldes Hls
Tutorial Duties He Flnds Time to Wrlite
Technical Books and Papers, and We Are
Pleased to Present His Message to Embryo
Engineers Herewith,

head, he will be sure to become interested
in certain of the attendants, and some of
the members will become interested in him.

200000 T R AT OS5

= IN THE OCTOBER "E.E”

“Research in High Frequency, High
Potential Currents” by Dr. Nikola
Tesla.

An automatic electric “zig-zagger,”
to prevent torpedoing of ships.

The marvels of Radio-activity—
Part [II—by Jerome S. Marcies, B.S¢

Electricity in the manufacture of
Ammunition and Guns.

“A new electrical war scheme’—
by H. Gernshack.

The American inventor of Radio
who antedated Marconi,

The earlicst electrical apporatus—
an article of historic and lechnical
interest, by H. Winfield Sceor.

Chemical action of storage batteries
—of interest to oll electrical and radio
stidents, by Albert W. Wilsdon.

New and startling experiments with
High Frequency Currents—Lighting
a bank of 110 wolt lamps thru the
body, and a host of other extremely
interesting and mystical experiments.

Radio-dvnamics— the control of
torpedoes, boats, ¢t cetera, by wireless
wades. Some recent developments in
this field.

The How and H’hy of Radio Ap-
paratus—Part 5. Helices and Oscil-
lation Transforiers.

The “October issuc” will be of par-
ticular interest to all elasses of read-
ers. It will mark the official opening
of the “working” scason. e will all
be back from wacations then and
ready to siudy np on the latest ad-
vances n electricity, radio and science
—avhich “Tue EvLectricar EXPperr-
MENTER” knozws just how to serve.
Don't miss it, Friends!

SISO SO OO O AT
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Instructor In Electrical Engineering, Brown University

This association should quicken his intel-
lect and unfold tc him some of the prob-
lems of the engineers and their tentative
or final solutions. Let him subscribe for
an engineering magazine, and read such
athers as may be available. Without inter-
fering with regular school or other work,
such an enquiry extending over a couple of
vears will demonstrate if the interest in
engineering matters is merely transient or
is likely to be permanent. Once in the life-
work the competition between one’s fellows
is_altogether 1oo real to permit trifling
with the original selection.

_To have any reasonable chance of get-
ting into the first rank of engineers or
even of good standing in the profession,
the aspirant should have a college or tech-
nical school degree. Of course numerous
instances can be quoted of successful engi-
neers who have not received such formal
education, but they will be found to con-
sist mostly of the older generation whose
schooling came before the present numer-
ous and comparatively easy opportunities
for education were afforded. Immediately
after graduation, two-year training courses
are ordinarily available in some consulting,
designing, erecting, operating or manu-
facturing concern. During such a coarse the
“student-engineer” receives a living wage,
say $60.00 to $75.00 per month, and is fre-
quently transferred from one department
to another, whereby he acquires a working
familiarity with a great variety of sub-
jects or apparatus. During such a course
or at its completion, the embryo-engineer
is supposed to have made a sufficient im-
pression upon his employers as to merit
an appointment to their permanent staff,
or to secure a recommendation to some
allied interest, or to warrant his getting
into business more of his own making.
He can now properly call himself an engi-
neer, but to secure that recognition from
his fellows he should make application for
membership in one of the national engi-
neering societies. Its publications and asso-
ciations should prove of lifelong interest.

Thus scheduled it would appear that the
engineer has to a considerable degree been
the product of artificial methods, that he
has been machine-made, without the rec-
ognition of the inventive and creative at-
tributes usually ascribed to one of his pro-
fession. Perhaps this criticism may occa-
sionally be heightened by hearing a sea-
soned veteran maintain that engineering
consists simply of good common sense. In
reality, however, such a statement hardly
puts the case strongly enough, for success-
ful engineering will be found to consist
of uncommonly good sense. In this last
expression is to be summed the whole
school education of the man, then tem-
pered and supplemented with years of ex-
perience. The wweight of increasing re-
sponsibilities in connection with important
and even stupendous enterprises may dim
the recollection of college and apprentice
days, but that early training is indispen-
sable.

The expectant engineer may well con-
sider that his life-work will bring him in
touch with city councils, with legislative
committees and assemblies, with courts of,
law, with financial interests, and undertak-
ings. He may be called upon to give pub-
lic addresses and to prepare papers for
publication. His word and action will be
critically watched, for the engineer must
make no mistakes. Life and property are
too valuable to serve as subjects for snap-
judgments and ill-considered experiments.
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X-Ray Tubes for High Frequency Coils

By Dr. FREDERICK FINCII STRONG

Lecturer on Elcctro-therapeutles, Tufts Medicatl School, Boston

N all the history of scientific achieve-
ment there has been perhaps no dis-
covery of such a startling and revolu-
tionary character as that of the X-Ray.
The FElectron theory, which forms the
basis of thc chemistry and physics of our
New Age has been formulated almost en-

Standard Form of Single.Focus High Frequency X:.Ray
X-Ray Tubes Were Exclted

The Flrst Powerfui
By a High Frequency Osclilator,

Tube.

tirely from dednction made possible by the
work of Roentgen and the gurics,

If we review the history of these dis-
coveries we fmd that they have resulted
from long series of researches dealing
with the plhienomena of electricul
discharges in partial vacua.

The air pump was invented in
1650 by Otto vou Guericke: by
its use Sir W. Snow Harris,

1834 was able to show that the
spark-length of a given electrical
machine increases in inverse
ratio to the pressure of the gas
thru which it passes. His tubes
were exhausted to about one

an atmosphere. He gave to the world the
“*Crookes tube,” with which Lenard in
1894, proved the existence of the "Cathode
rays,’ amd from which in 1893, Reentgen
accidentally discovered a new form of
emitted energy which he tematively called
the “X-Ray.”

We all recall the circumstances
of this discovery. Roentgen
was cxperimenting with a
Crookes tube envcloped i an
opaquc cover, when he noticed
a bright glow on a nearby card,
coated with Platinum-Barium-
Cyanid. The glow continued
even when the uncoated sur-
face of the card was presented
to the tube, and further ex-
periment showed that the inter-
position of the expcrimenter’s
hand between the covered tube
and the fluorescent screen
wotild cause a shadow-picture
of the bones to appear upon
the glowing surface.

Tlie publication of Roent-
gen’s discovery ted investigators in all parts
of the world to study the new phenomena.
Static machines and Ruhmkorff induction
coils were at first employed to excite the
Crookes tubes; but the intensity of the re-

may Le made in the fraction of a second.

For the gencral practitioner, the dentist
and the amateur experimenter, however, the
high-frequency apparatus 15 still the most
convenient and inexpensive device for ex-

rg # @
Speclal Form of X.Ray Tube of the Single.
Focus Type, Fitted With Palladium Vacuum
Regulator and Focussing Mirror *'C*’, Also
Copper Cone ''d,” for Disslpating Auxliiary
Cathode Stream.

citing X-ray tubes, and produces results
quite ardequate to their respective needs.

The construction of an X-ray tube is
familiar to all:—in its simplest form it
consists of a Crookes wbe (as shown in
Fig. 1), containing an anode or
target (a), faced with platinum
or tungsten, and a concave
aluminum cathode (b). A high-
voltage, unidirectional current
flowing thru the tube causes
streams of electrons to pass
from the cathode to the target.
which is set at an angle of forty-
five degrees to the axis of tle

five-hundredth of an atmosphere,
and the dischage took the form
of a pencil of violet-pink light.

Geissler, in 1838, experimented
with discharges in low vacua,
and invented the beautiful tubes
which bear his name. Ry im-
proving the air-pump, he was
able to withdraw all but one ten-
thousandth of the original aic
from the glass tube, and change the color
of the glow, in the electrified space from
violet-pink to a pure white.

The invention of the mercury air-pump
by Sprengel in 1865, made it possible for

fig !

The Simple X.Ray Tube Contalns an Anode
or Target ““a" and an Aluminum Cathode
“b.”" The Cathodic Electron Bombardment
of Target *‘a'" Causes X-Rays to be Produced
At Right Angies or Downward AS Shown.

Sir William Crookes in 1878, to study elec-
trical discharges in rarcficd gases with
pressures as low as one onc-muillionth of

Commercial Form of a Second Type of Single-Focus High Fre-
quency X-.Ray Tube Shown Sectionally in Flg. 4. These Tubes Are
Adapted to High Power Tesla or Oudin Colis.

sulting X-rays was not very great. In those
days an induction coil giving a four-inch
spark was regarded as exceedingly power-
ful. \Ve know now that such an apparatus
is entirely inadeguate to the production of
X-rays for any practical purpose.

Tesla and Elihu Thompson advocated
high-frequency currents for X-ray gener-
ation, and in 1896 the Knott Apparatus
Company of Boston designed the first prac-
tical commercial N-ray machine. 1t con-
sistcd of an open-core transformer, glass-
plate condenser and Tesla coil. immersed
in oil, and a rotary spark-gap not unlike
those now used in Radio-telegraphy.

A few montlis later, the writer made the
first practical high-frequency apparatus
having solid insulation instead of oil. and
snitable for therapeutic as well as X-ray
work. The many types of high-frequency
machines that are now made for physi
cians’ use are but variations and improve-
ments of this original apparatus.

At the present time the professional
Roentgenoclogist uscs almost  exclusively
powcerful apparatus of the high-tension
transformer tvpe; the high-voltage, low-
frequency, alternating current heing recti-
fied by a high-tension commutator oper-
ated by a synchronous motor. \With such
an apparatus and suoitable N-ray tubes. o
skiagram of the adult thorax or abdommen

www americanradiohistorv com

tube. The electronic stream
(‘Cathode rays”), is reflected at
right angles and part of the en-
ergy is transformed into X-rays,
which emerge from the glass in
a divergent cone, as shown.
Such a tube is not suited for use
with alternating or oscillating
currents, as a double set of rays
would be produced: this would
tend to melt the aluminum
cathode and cause the ahsorption of tlhe
residual gas in the tube so that it would
soon be too “hard” to use.

This led Elihu Thompson, in 1896, to
invent his “double-focus tube”: the con-

; |

The Original Thompson Double.-Focus High
Frequency X-.Ray Tube Which Really Com-
prised Two Distinct Bulb Elements.

struction and operation of the Thompson
double-focus tube is shown in Fig. 2.
(Coatinued on page 328)
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The Franklin Experimental Club

UE to the exigencies
of the World's War,
our Government has
deemed it advisable
to dismantle t he
many Wireless
Plants about the
country which might
be used to convey
messages to the
enemy, and strict
regulations are at
present in force.

Doubtless there are thousands of enterpris-

ing and ambitious boys all over the country

By WILLIAM J. HAMMER

Consulting Electrical Engineer

wire, chemicals, etc, as well as a library
of technical books and papers, and where
each boy will be enabled to avail himself
at small expense of the club's facilities and
secure the benefit of the criticism and help
of the other members and perhaps the valu-
able advice and co-operation of older men
in the community who have had experi-
ence in scientific matters. Such men, for
instance, as the teachers of science in the
local public schools. whom he feels con-
fident would be giad to assist the boys in
orgamzing and conducting the club, for
they realize the great benefits which come
from doing things with one’s hands and

"“-l[ ? .
> ) i
AN N

y et gl

The Electrical Side of the ““Frankilin Experimental Club’s*’ Laboratory and Work-Shop. Every
Member Had His Own Tool Drawer and Prizes Were Given Monthly for the Best Original
Piece of Work Or Experiment.

who have constructed and operated wire-
less plants at their homes whose ardor for
scientific knowledge and experimentation
has been somewhat cooled by their inability
to operate their stations.

The writer has noted with great inter-
est the illustrations of wireless installa-
tions, many of them elaboratelv equipt for
both sending and receiving wireless mes-
sages ; which have been designed and bnilt
by amateurs all over the country who have
sent in photographs and data regarding
their installations for reproduction in the
columns of THE ELECTRICAL EXPERIMENTER,
and he has a fellow feeling for these young
men, as he has dabbled somewhat in this
field himself and believes that he was the
first person in the world to use wireless
for domestic purposes in 1894 (See Elec.
Revicwr, Feb. 25, 1903). Therefore, he
would like to make a suggestion to the
host of “Electrical” and “Radio Bugzs”
about the country which might forther
stimulate their intercst in scientific mat-
ters, for which their work in wireless has
already given them a keen taste,

The writer's suggestion is that in various
communities boys interested in wireless and
other branches of electrical science, phy-
sics, chemistry. etc, get together and form
a scientific ¢lub where they can study, ex-
periment, builld apparatus and models,
where they can gradually collect tools,
instruments and supplies such as batteries,

believe that boys should be encouraged to
do useful work of this character and they

also realize that there are few things out
of which boys can derive as much pleas-
ure.

Perhaps the "Electrical” and *“Radio
Bugs” to whom this article is addrest and
who may consider forming such a scien-
tific club may secure some useful sugges-
tions if the writer tells them of such a
club which he took the initiative in form-
ing and in which he was greatly interested
for several years until a serious fire, which
started in an adjoining alieyway, destroyed
the club’s headquarters, causing him a per-
sonal loss of several thousand dollars in
apparatus, books, tools, etc, which he had
loaned the organization, and unfortunately
putting a quietus upon the club's activities.

The Franklin Experimental Chub of
Newark, N. J., was organized January 31st,
1890. The object of the club as stated
in its constitution was “the advancement of
its members in scientific knowledge by
study and experimental research thru the
helpful influence of united effort.”

This modest little club was really the
result of the writer’s previous unsuccess-
ful efforts made years before to interest
certain prominent men in the formation of
an Institution in New York City where
Popular Scientific Lectures would be given,
where there would be a scientific museum
of models of historical value, and also con-
taining many working models and instru-
ments, each demonstrating some scientific
principle, and each accompanied by an ap-
propriate explanatory card. Keys, push-
buttons and switches for operating the ap-
paratus would be supplied and instead of
the usual notice evervwhere, “Please do
not hendle,” the visitor would be requested
10 “landle everything” and more than
this, the proposed lyceum was to have ex:
perimental laboratories and workshops
where young men without means who
showed an aptitude for scientific investiga-
tion and were properly fitted and desirous
of availing themselves of such opportuni-
ties, would be supplied without ¢ost to them
with instruments, tools and appurtenances
for such work, and could prosecute their
studies and experiments under qualified in-
structors. However, such a plan did not

Another View of the Well.equlpt Laboratory, Showing Part of the Chemicat Apparatus At

Extreme Left,

Such a Club Is a Reat Asset to Any City Or Town.

There Qught to Be 50,000

of Them Right Now.
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receive the necessary encouragement,
Some ycars later (1889) while visiting Ber-
lin, Germany, with Mr. and Mrs. Edison,
we were shown thru the New “"Urania”

THE ELECTRICAL EXPERIMENTER

lection of Hags of all nations which the
writer had collected in his various trips to
Europe. A case containing a collection of
Linterilies, bugs and insects, which he had
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monthlies, several quarterlies, and a nom-
Ler of weeklies were on file, and it is well
to note that publishing and supply houses
not only gave the club special rates, but

~

The Wonderful Electrical Dinner Glven by the “Frankiin Experimental Club"” And Which Was Attended By Many Notable Guests.
{Thanks to a Concealed Phonograph) Repeated His Proverbs,

Franklin

The Electric Rallway Hustled Clgars Around the Table, the Skulis Flashed

and Howled, Oysters Sizzled In An Electric Cooker, While Bennle Frankiin Drew Lightning Now and Then From the Kite String. it
was “Some' Dinner, Fellow ‘“Muckers,’” Take It From Your Uncle William.

Museum by the chief director and origi-
nator, Dr. Werner Siemens, and the writer
saw that here was a small model of the
very institution which he had tried pre-
viously to establish in New York and he
decided upon his return to America to
start a scientific club in a small way hop-
ing that its earnest work and actual ac-
complishments would cause public spirited
men to extend it into the original plan he
had conceived.

The accompanying illustra-
tions, Fig. I, 2, and 3, give a
fair idea of the exterior and in-
terior of the club headquarters,
which the members facetiously
dubbed the "Chinese Laboratory”
by reason of its occupancy of
the premises over Mr. Sing
Lec’s laundry. The club and
Mr. Sing Lee were soon on
speaking terms, due among
ather things to the “high peri-
odicity” of the upset battery jars
and chemicals in  the club
rooms.

The bare beamms and walls
were covered with heavy paper
amt hung with many photo-
graphs, pictures, diagrams, etc,
and later draped with a fine col-

Obverse and Reverse of Souvenir
Which Each Guest At the “Franklin Experimental

caught and mounted while an assistant at
Mr. Edison’s laboratory at Menlo Park,
N. J., I880-1, may be noted in one of the
accompanying photos.

One side of the Club room was devoted
to clectrical and physical apparatus and the
other side to chemcal apparatus, while
work tables and benches ran around the
walls and down the center of the room.

The club possest quite a fine library of
technical books and some twelve scientific
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Dinner Recelved. A Pleasing Memento.

www americanradiohistorv com

/’ FIRST ANNUAL MEETING o BANQUET
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frequently sent us things with their com-
pliments, and certain publicaiions put the
club on their free list. The various mem-
bers also loaned books, instruments, tools,
etc. Professor George C. Sonn of the New-
ark Public High School and the Club’s
Curator and Historian, was one of the club’s
most valued supporters.

Each member received a handsome cer-
tificate of membership bearing Franklin's
portrait.

The initiation fee was $5, and
the dues $I per month. The
dues werc expended for rent and
the purchase of apparatus and
supplies. Each member was
supplied with keys to the club
and access could be had at all
times, night and day, and each
had a special drawer for his
tools, apparatus, etc., and a sec-
tion of the work bench. All ap-
paratus, tools, books, etc,
whether the property of the
club or of individual members.
were at the disposal of all mem-
bers and were under the guard-
ianship of the Club Curator.

Lectures and informal talks
and demonstrations were fre-
quently given.

N

r/'

Yem.

Electrical
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Experimental Physics

By JOHN J. FURIA, A. B, M. A.

Instructor in Physics and Science Master, Riverdale Councry Schoal

LESSON 7.
Sound.
E all pity the unfortunate per-
son who is born deaf and has to
go thru life without hearing a
sound. He never has the oppor-
tunity of hearing the exquisite
music of people eating soup, of the baby
next door vowling twenty-four hours a
day, of the rollick
ing ragtime rattle of
the square piano

tinctly. This leads us to the first impor-
tant consideration that sound will not travel
in a vacuum. The clapper hit the sides
of the bell in both cases; and if now the
stopper is removed and the air allowed
to pass into the flask, on shaking, the beil
will again ring.

The question “What
caused the vacuum water

naturally arises,
"  WWlhen the

at it, just as one grants that the Sun
shines at night even tho z'¢ do not happen
to see it. Light exists while we are in a
dark cellar, but we do not happen to be
getting the physiological sensation. In
other words, the question of whether or
not a sound exists if no one is around to
hear it is identical with the question of
whether light exists if we shall all become
blind suddenly. The
actual physical phe-
nomena exist in

downstairs, of the
straining of the vo-
cal cords of Mliss
Nightingale upstai}:-s ~
while she sings the ~
“ahs"” and “oh§ and TALKING
“ees” prelimmary to

allowing the impresarios fight each
other as to who shall have her ser-
vices at $5.000 per, for the next
season’s opera. Never does our
poor unfortunate hear the strains
of Heines little German Band
plaving in the back-yard, nor does
he hear the harmony of the cat
quintet.

The question arises, ‘it we were 7 F i
all deaf, would there be no sound? 30;4[;2;0/‘ 4 | | L
Believing that the world could not -

possibly get along without the
above enumerated soothing sounds,
we are gratified that in so far as
“Physics” is concerned, the sound
really does exist, whether anyone
hears it or not. \When we hear the
sound it simply means that the
Physical sound is causing a Physi-
ological sensation in us. In every-
day life sounds are usually dis-
turbances. Therefore the grouch
will be gratified to learn that Phy-
sics teaches us that all sounds are always
disturbances (of the air).

EXPERIMENT 40—Place about half a
cup-ful of water in a large Florence flask

Pipe.

1

.
To Demonstrate That Sound

Thru the Air and Not Thru the Ether, Try
to Make a Bell Ring in a Vacuum.

is Conducted

(or thin bottle which can be heated with-
out breaking). Stick a heavy wire thru
a rubber stopper which fits the flask tightly,
and attach a small bell (such as hangs on
puss¥’s neck to warn the mice that she
is approaching) to thie end of the wire as
in Fig. 30. lf now with the stopper tightly
in place the fask is shaken. the bell is
heard distinctly. Remove the stopper with
hell attached and place the flask on a
Bunsen flaine or stove and allow the water
to boil several minutes. Then replace the
stopper tightly . allow the tlask to cool and
when sufficiently cool run cold water over
it. If now the flask is shaken the bell
will not he heard and if the stopper is
not airtight it will be heard only indis-

Vibrating String.

TIGHTLY STRETCHED STRING

Fig- e

Fig. 33 liustrates the Well-Known Tin-can Teiephone, Which
Shows the Principle of Sound Conduction by Means of a
4 Shows the Principle of the Organ
The Ajr Columns Are Set in Vibration by Blowing

Fig. 3

Over Them.

was heated the steam from the water dis-
placed the air in the flask and caused the
air to leave. As the flask was cooled the
steam condensed to water again and if
the stopper was airtight since no air could
enter to replace the steam, a vacuum was
left above the water in the flask. The
fact that sound will not travel thru a
vacuum and that when a sound is made
the surrounding air moves violently, as for
example when the automobilist has a blow-
out. or when an explosion occurs. etc.,
Jeads us to the next important consider-
ation. namely, that sound is a disturbance
of some medium—usually the air.

As far as Physics is concerned the sound
occurs if the air is disturbed, whether there
is anyvone present to hear the sound or
not. On careful consideration one will
grant that this is the logical way to look

A Simple Experiment in Measuring the
Veloclty of Sound by Means of a Flag. a
Gong, and a Stop-watch.

www americanradiohistorv com

both cases, and it is
the Physical phe-
nomena of sound
that the Physicist

deals with. The
LISTEMNE  Physiologist and
Psychoiogist deai
with the sensations which the hu-
man being interprets as light or
sound.

EXPERIMENT 41 —Everyone
has noticed that the lightning flash
is seen before the thunderclap is
heard. Anvone who has been
present when a cannon is fired at
a distance from him has noticed
that the sound of the cannon is
not heard until after the flash is
seen. On the other hand if one
is close to the cannon the fash
and sound appear to occur at the
same time. It is evident that sound
travels more slowly than light (for
all practical purposes light can be
taken to travel instantaneousiy) and
it Is interesting to measnure just
how fast sound does travel. Two
persons are necessary to perform
this experiment, but it is by no
means complicated and does not
require any elaborate apparatus
except a stop-watch, which may be
borrowed for the occasion. A piece of
metal is attached to the end of a broom
handle or other stick and a handkerchief

TN ¢ gi -
ﬂ/’:ﬁl\ ‘g

Another Scheme for Checking Up the Veloc-

ity of Sound by Means of the 'Seconds

Pendulum.” Sound Travels at 1,100 Feet Per
Second.

15 tied as in Fig. 31. A gong or old bell
nr a large cow bell such as is used on
New Year's Eve, is suspended so as to
hang freely. Thirty-three hundred feet is
measured out from the gong by use of a
tape. or string of known length, or by
taking 1,100 paces if your pace is three
fect. Your partner stands there with a
stop-watch and watches the gong. Stand-
ing below the gong you wave the im-
provised flag from the horizontal position
slowly to and past the gong. At the given
signal vou wave slowly past the gong
three times at an even rate of speed; at
(Continued on page 343)
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Manufacturing Magnetism

AGNETISM is such a common
force today that we hardly ever
stop to think how it i1s made or
why we do not make more of it,
why we do not use it Lo sweep
the submarines from the sea, or why wec

The Old Theory of Magnetism Has Under-
gone a Revolutionary Change In the Science
of To-day. Each Atom Is Now Belleved to
Comprise a Posltive Nucleus or Center,
About Which the Negatlve Particles (Elec-
trons) Rotate At High Veloclty.

do not use it to put out of commission the
delicate machinery or some distant enemy.
In the first place it has never been possible
to direct a magnetic field
or concentrate it at a distant
point. Then iron, our most
magnetic €lement, can only be
magnetized to a certain intens-
ity known as the sahtration
value. Iurther than that man
has beeu producing magnetism
in the same old way ever since
its discovery by stroking a piece
of steel with the peole of an-
other magnet or by placing an
iron core in a coil of wire thrn
which a current is flowing.
This latter is the same process
hy which the magnetisin of the
motor, the dynamo, the trans-
former, or the electro-magnet,
is produced. A current flows in
a solenoid about a core of iron
when lo and behold, the iron
becomes a magnet. Until lately
there has never been another
method by which magnetism
could be produced except by
placing the body to be magne:
tized in such a magnetic field, either that due

Representation of the Old and New Molecu-
lar Theorles of Magnetism.,

to_a solenoid or to a permanent magnet.
Recently, however, strange things have

DYNAMO MADLE
OF /RON

By ROGERS D. RUSK, B. Sc.

been found out about magnetism. Several
magnctic alloys have been found swhich are
composcd of metals not magnetic in them-
selves,  Iron, which was long supposed to
he the most permeable substance known,
has now bcen surpast by onc of its
alloys, and Dr. S. J. Barnett, of Ohto State
University, has discovered a totally new
inethod of producing magnetization not de
pendent on the ordinary clectro-magnetic
processes, but ome the theory of which
reaches back 10 the fundamental constitu-
tion of matter itself, and is based upun
simple laws of inechanics.

Mother Nature herself has always been
the greatest manufacturer of magnetism,
for in somec strange and mysterious way
she keeps a supply permeating the earth
all of the time. It the earth's magnetism,
weak as it is, could be concentrated at a
single point it would be over a trillion times
stronger than the strongest field ever pro-
duced, and it would pull the largest drecad-
naught afloat right out of the water and
over the land!

1f we could manufacture magnetism in
the same way that the eartli’s magnetism
is being continually generated, or if we
could find some element or compound
vastly more magnetic thau iron, industry
would be revolutionized, fortunes would he
won, science would advance years at a

of Pure lron.

single bound, inventions wonld multiply,
and warring nations might be at once sub-
dued.

Many attempts have been made to solve
the problemn of the earth’s magnetism and
for the most part thesc have failed be-
cause they presented nothing new. In fact,
only the mnost vague and unsatisfactory
guesses have becn possible concerming its
origin, such as that it is due to static
charges carried about by the rotation of
the earth, and thereby acting as a magne-
tizing current; or that it was induced by
some hcavenly body

The earliest method of producing mag
netism was. of course. by rubbing with the
lodestone or natural magnet. This was a
slow way at best, and magnets of great
strength were not made until after Oersted
had ﬁiscovcrcd the magnetic effects of an
electric current. Up to this time it has
scarcely been suggested that there was any
close relation between clectricity and mag-
nctism, but shortly after Oersted’s discov-
ery clectro-magnets of huge size were con-
structed, and we recad of one constructed
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SAME CARACITY
DYNANMO MADE OF
JIRON-COBALT

Comparative Size of Two Dynamos, Each of Equal Output, One
Made of the Usual Iron and the Smaller One of the New Ilron.-Co-
balt Alloy, wWhose Permeabllity !s 25 Per Cent Higher Than That

by Henry in America which was ca ©
of lifting a ton weight. Nowadays
mercial lifting-magnets are made muc
more powerful still

The intimate relation betwcen electricity
and magnetism is now well known, and it

Showing How the Electrons Revolve About
the Nucleus In Opposite Directlons In the
*Non.-Magnetic”’ Atom.

was upon a further siudy of this intimate
relation, that Dr. Barnett was led to con-
clude that a bar of iron could be magne-
tized by sinply rotating it. His result
show his assumptions to be true and these
give us many new ideas concerning the
nature of magnetisin and even
suggests a totally new theory
concerning the magnetism of
the earth itself.

The theory of magnetization
by rotation, tho of decp scien-
tfic interest and one which
reaches back to the very struc-
ture of matter itself, is not at
all hard to understand.

Everyone knows that a spin-
ning top stands upright with-
out visible support, due to iis
motion. In the same way a
gyroscope, which is nothing
more than a wheel revolving
about an axle. will retain its
horizontal position and if dis-
placed will return to it. Now
if a bushel basket full of gyro-
scapes all of them running.
was suddenly started revolving,
all the gyroscopes would line
up with their axes parallel to
the axis of rotation of the
basket. and all would point in
the same direction, That is the secret of
Maguetization by rotation, only in the case

Structure of the *'Magnetic” Atom, Whereln
the Electrons Act Together.

f a rotating piece of iron, the gyroscope:
arc the atoms themselves, and because each
atom acts as a little elemental magnet : when
they line up the bar is magnetized, Tlie onl

(Continued on page 335
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__A Rema:rléz_lble A—rnat'(;ﬁr i{adi-(;-St_atio_n with a Record_ -

By A. F. PENDLETON

September, 1917

Aty s o i

ST ST TR I TR

No;}ce toﬂ AII .Radio Readers

As most of our radio readers are undoubtedly aware, the U. S. Government has decided that all Amatenr Wircless Sta-
tions, whether liceused or unlicensed, or equipt for receiving or transmitting, shall be closced.

This is a very important consideration, especially to those who are readers of THE ELECTRICAL EXPERIMENTER,.
for the reason that we desire to continue to publish waluable articies on the wireless art from time to time. and which way treat
on both transmitting and receiving apparatus. In the nrst place, there are a great rany students amang our rcaders who will
demand and cxpect a continuation of the usual class of Radie subjects, which we have published in the past four years, and
secondly, there wwill be hundreds and even thousands of new radio pupils in the verigus maval and civilian schoals thruont
the country, who will be benefitcd by up-to-datc wireless articles trcating on both the transmilting as well as receiving equip-
ment. Remember! that you must not comncet up radio apparatus to any form of antenna—The Editors.

wane

HE accompanying photographs show
radio station 2PM, owned and
operated by Messrs. Faraon and
Grinan of New York City.

This station has (prior to the war)
repeatedly establisht new records for long-
distance work. In February they suc-
ceeded in communicating directly with sta-
tion 9ZF, in Denver, Colo., and a few
weeks later they were reported being heard
in Los Angeles, Calif., by Mr. J. B. Far-
rington of that city. To our mind this
is wonderful work, since at no time did
they use more than 450 watis mput. Their

Speaking of Real Amateur Radio Stations,

Messrs. Faraon and Grinan,
Records, Did You Say?

Here’s
One That Was Operated With Extreme Success by
in New York City.
Well, They Were Heard

from Seattle, Wash.. to them wvia but one
relay station, 9GC in Grand Forks, N. D.

The author recently made a trip as oper-
ator on the S. S. Manchuria and heard
2PM’s signals six days out. Ve were
then 2,100 miles East of Nantucket. The
author was using a single vacunm valve
detector.

Mr. Lebowitz, senior operator on the
S. S. Ancon, has reported that he heard
2PM’s signals while lying at anchor in
Colon, Panama, on a galena detector,

Operator Grace of the S. S. £l Sol and
Frank Attwater of the S. 8. Pastores have

The efficiency of their installation should
be a goal for all other amateurs,

Mr. Grinan operated old "N. Y.", 42
Broadway, and was also at the Sayville
trans-Atlantic station during 1914, Mr.
Faraon on a recent trip to France oper-
ated the Eiffel Tower station in Paris for
seven months.

On February 6th last, they were the start-
ing point of the epoch-making trans-con-
tinenta) message. It took exactly one hour

and twenty minutes for them to receive an
answer to their message addrest to 6EA
of Los Angeles,

Calit.

We know of many
commercial stations
that are envious of the
records made by these

2,100 Miles Away by a Cotnmerclal Ship Operator men during the past
on One Occasion. That's ‘“Class” on 200 Meters year. . .

and 450 Watts Input, Herewith is a list of

stations with which

21I'Ml has worked be-
fore the war:

Stations Worked by 2PM.

wave length was 200 meters and decrement

09, as tuned by the radio inspector.
During March they handled 400 mes-

sages, most of which averaged over 1,000

miles. This also included a message sent

both heard 2PM while in Havana harbor.

The aunthor visited their station a num-
ber of times and noticed that the way in
which they landled traffic. even thru the
worst kind of interference, was remarkable.
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8AAK 9AAB  9WG
fAEZ 9AAR  9GC
8AFO 9ABD 9WO
SAHN  9ALM  9XM
SALE 9AU 9ZL
BAMG 9B] 9ZN
8AQF SCF 9ZF
SARH $DB
SASG 9DC 1ASE
8CO 9DK 1ASR
&8CS 9EG 1DK
SED 9G] 11Z
&EG 9GY 18J
KA 9HO IVN
&JN 9iC
81Z 9§l JAEP
SLE 9KR JAFA
SNH 9AFG JAK
£PA 9LR 3ATR
&OR 9NN INB
SOK INW ING
s\ P 90N 3IpC
RKV'N 9pPC 3UF
&XE 9PF 3N
SY] 9PI k¥4
&VO 90OR 3IWM
8ZP IR WV

VY 2AGT

U. S. SEIZES POW-
ERFUL RADIO.
A powerful wireless

outfit, valued at $10,-

000, was confiscated re-

cently and a mau, said

to be Edward Clay, was
arrested by United States secret service
agents about four iniles west of Green-

field, O.

The secret service agents found the ap-
paratus strung from two big oak trees.
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SOUTH AMERICAN INDIANS HAD
RADIO IN 1898,

In these days of wireless telegraphy it
may be interesting to iearn that as long
ago as July, 1898, therc was recorded the
discovery of a wireless telegraphic appara-
tus in use among the Catuquinaru, an In-
dian tribe of the Amazon valley in South
America, says a writer in the Geographi-
cal Journal.

The apparatus, called cambarysu, con-
sists of a hole in the ground about half
filled with coarse sand; above this layers
of fine sand, fragments of wood and bone,
and powdered mica fll it almost to the
aurface of the ground. These materials
are surrounded by a case of hard palm
wood, which extends above the surface.
The upper part of the apparatus consists
of layers of hide, wood and hard rubber,
arranged in the manner shown in the ac-
companyiug illustration below.

Between the upper layers and the lower
layers there is a hollow space. \With a
club, much like the stick used to play the
bass drum, the native strikes the laver of
rubber that [orms the top of the instru-
ment.

One of these instruments is concealed
in each hamlet of the tribe. The villages
are not more than a mile apart, and are
placed in a direct North-and-South line.
Altho a person standing outside the build-
ing in which the apparatus is kept can-
not liear a blow of the stick on the rubber
top, it is quite distinct in a similar build-
ing a mile distant. When one of these in-
struments is struck, the neighboring ones
to the North and South echo the blow.
The Indian stationed at cach one of the
posts answers the signal, and by means of
code messages a long conversation may be
carried on.

An clectrical process is being tried in
Russia for the manufacture of gold leaf,
heretofore made only by hand.

VILLAGE
RELAY STATION

Ne

As Far Back As 1898, the South American Natives Had a Sys-
Working.
Sound Waves Propagated Thru the Earih,

tem of ‘'Wireless Communication”

s TERNATE LAYE RS O N0
Do //'//94*/‘.//9}45’}2%}/,
o/ JMXTURE Of wooll /8on{
: ,ﬁnbm/}mznn’lfg

b LAVLRS O

D0
sah
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PUEBLO, COLO, NAVY STAFF
STARTS RADIO SCHOOL.
Spurred Ly the need of the navy for sev-
eral thousand radio operators, membiers of

o1 (o TR DN 1 acriitineg ~tafl I ~F
the ueblic naval reécruiting stafl have, ol
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SENATOR MARCONI ENCOUR-
AGES WOMEN'S WIRELESS
CLASS.

- an'e wirelece clase of
women's wircless class ot

Phata D by Ualerwosd & Underwood

Senator Guglleimo Marconl on His Recent Visit to New York and the Young Women Radlo
Students of Hunter College to Whom He Gave important Advice as to the Future, as Well
as the Milltary Advantages of Radlo-Telegraphy.

their own initiative, arranged to start a
school in wireless telegraphy, Classes will
be held at the naval recruiting headquarters
starting very soon. Charles T. Randall,
head of the station, and H. T. Rainey.
one of his assistants—both men graduates
of the U. S. naval radio service coufse at
Mare Island near San Francisco—will be
the instructors.

The course will be free
of charge. It will be open
to young men between the

ages of 18 and 25 years, tho
4 in special cases men up to
30 years of age and ap-
proaching 18 will be accepted,

The navy is now in urgent
need of wireless operators.
Every ship which crosses the
Atlantic now must be pro-
vided with them. The great
merchant flcet of 1,000 ships
being built by the United
States Government to beat
the German submarine
blockade must be supplied
with naval radio operators
and gunners. In addition
there are some 300 subma-
rine chasers which will have
to be supplied with operators
hy fall. Many ships of
various other kinds are now
in the service or will be
placed in the service in the
acar future.

All of these must
naval radio operators.

The men who may be en-
rolled as landsmen for elec-
trician (radio operators)
must be able to receive at
least ten words a minute in
the continental code legibly,
spell correctly at the rate of
25 words per minute and
have a grammar school
knowledge of arithmetic.

Randall and Rainey will
give the instruction an ap-
plicant neceds to qualify for

have

it Employed
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New York City, and Senator Marconi of
the Ttalian Commission in a special pose at
the Hotel Ritz-Carlton, where the Senator
received the girls.

The women are studying to become radio
operators for the Government. The class
was organized before the war was declared
and now has one hundred and twenty-five
women enrolled. The students are now
taking the more intensive course at the
Marconi School. Senator Marconi talked
to the women on their work as an aid to
the Government in war time,

enlistment as an operator. They estimate
that the average man should master this end
of it inside of three wecks. Then, if he
qualifies for enlistment in other regards,
he will be sent on to one of the three train-
ing schools for wireless operators—Har-
vard. Mare Island. or the New York schiool
in the Brooklyn navy vard.

Three of four months’ training should
make a man able to handle an instrument in
the naval service. Thus, inside of threc or
four months. a man should be able to get
into acrual service on some craft of the
United States navy. He might be detailed
to a submarine chaser and go thru with the
tense excitement of hunting out the German
sea sharks off the British lsles or the coast
of France. Or he might be put on one of
the creat merchant fleet ships which will
run the submarine gauntlct. Or again be
assigited to onc of the U, S. battleships.

In addition 10 adording a chance for all
kinds of wild adventure in the radio service
inside of a short time, it is one of the most
desirable branches ¢f the naval service, all
of the grubby aud disagreeable work which
falls to the lot of an ordinary seaman being
climinated.

The radio operators, third class, will re-
ceive $32.60 per month and all expenses;
second class, $32, and first $6I.
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U. 5. SIGNAL CORPS WANTS ELEC-
TRICAL AND RADIO MEN.

Still the cry comes for more men! You

young fellows hanging on the outside of
things in these stirring days don't seem to

How the New York Divi-
sion of the “Slgnal
Corps’’ Exhibits Radio
Apparatus to Drum Up
Recruits.

At the Right We See a
New York Street Exhibit

Where the Omnigraph

Clicks Off the Dots and

Dashes to Future Sol-
dlers.

grasp the opportunities
that are being offered you
in the U. S. Signal Corps.

The Signal Corps needs
men and needs tlhem
badly, so if you are qual-
ified in any branch of the
work just step up and be
one of the boys to “do
your bit.”

A large school has been opened at Pratt
Institute, Brooklyn, to give training to
young men in Radio work, and all men
eunlisting are immediately transferred there
to receive a complete course in Radio Teleg-
raphy.

The Corps is using many interesting and
novel ways of street advertising and two
illustrations are here reproduced showing
some of these stunts. The field radio pack
set is on exhibition at Times Square, New
York City, and is drawing quite a number
of worthy lads to the service. Recruiting
offices have becn opened all over the coun-
try for this branch of the service, includ-
ing New York, Philadelphia, Rochester,
Baltimore, Richmond, Ithaca (where aero-
nautics is taken up with this work) and
Pittsburgh.

One of our illustrations depicts an omni-
graph attached to a small electric lamp
bulb. The telegraphic flashing off and on
always draws a big crowd of men and boys.
who gasp in astonishment at the unfamihar
signaling apparatus.

As soon as a bystander manifests the
slightest intercst and starts asking qnes-
tions, one of Uncle Sam’s smart khaki clad
soldiers gets busy and explains the many
advantages of the service to him.

The main offices for the Eastern Divi-
sion are at 39 \Vhitehall street, New York,
and all communicatious and inquiries should
be addrest to Major Henry G. Opdycke,
who is in charge of recruiting in New York
City and vicinity.

It's up to you, so show your colors!
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DeFOREST LOSES “AMPLIFIER”
AND POSSIBLY “OSCILLION”
PATENTS.

Judge Julius M. Mayer found the follow-
ing on July 11, for the Marconi Company,
plaintiff, against
the de Forest
Radio Teleplione
and Telegraph
Company, de-

fendant :

“This is the re-
turn of an order
to show cause
why the decree
and injunction
heretofore made
and issued does
not cover and in-
clude certain de-
vices which de-
fendant makes
and sells and why
the reports al-
readv filed should
not be extended
to include such

CIT!2ENS PREPAREDNESS
ASSOCIATION
PAPER ALLIED TRADE DAYTSI0M

RECRY TG SPARO™
REW YORK MATIONAL GUARD

devices.
“The
‘amplifiers’ and ‘oscillions.’
“In the first place, this procedure is cor-

devices in question are called

rect. It has frequently been followed in
this court and, as | understand, approved
by the Circnit Court of Appeals.

“The opinions of the Circuit Court of
Appeals and of this court on the main con-
troversy so fully
discnst the essen-

September, 1917

“I. An amplifier consists really of two
or more detectors in tandem with a tele-
phone transformer interposed between each
element of the series, The primary ele-
ment of such an amplifier may be either
an Audion or any other form of detec-
tor. In some of the amplifier sets sold
by defendant, the primary element 15 a
part of the outfit. In other instances, the
primary element is not part of the outfit.

“I fully agree with \Waterman on his
facts and explanation as to the ‘ampli-
fier. In other words, an ‘amplifier’ is part
of a detector. In any event, the case falls
under the familiar rule of Roberts v. Ryer,
91 U. S. 150, 157, many times since reiter-
ated and followed. 1 have no doubt what-
ever that the motion in this regard must
be granted.

“2 [ am not clearly convinced that the
Fleming valve can perform the functions
of an ‘oscillion’ so as to oscillate and gen-
erate radio waves. On this branch it will
be necessary to give demonstrations or oral
testimony or both and witnesses should be
subject to cross-examination. This is really
equivalent to a trial. My view is that where
the court on an application of this
kind is not clearly convinced that
the motion should be granted, then
the proceeding should be by bill
and answer, because the inquiry
necessarily develops into a trial,
and, therefore, the i1ssues should be
clearly joined. There is usually
little saving of time or labor in short
cuts.

“The motion, therefore, as to
‘oscillions’ is denied.”

A FRENCH RADIO CON-
TROLLED TORPEDO.
By Frank C. Perkins.

The accompanying illustration
shows a remarkable French auto-
matic wirelessly controlled torpedo
on the River Seine. The control of
this torpedo from a distance is ac-
complisht by a wireless operated
valve supplying comprest air to the
motor. To turn the torpedo one
way or the other the rudder is moved
by two solenoids controlling the air
valve by means of different wave
lengths. To steer the torpedo to the right
one set of wave lengths are used, the coherer
acting on the proper solenoid and operating
the air valve turning the rudder in that di-
rection. To turn the rudder so as to swing
the torpedo to the left, another similar mech-
anism is used which works on another wave
length. At the wireless controlling station
there is checking and tally apparatus.

tial features of the |
patent and the in-
fringing device
that it must be as-
sumed that the
litigants are, by
this time, fully in
formed of the
views of the two
courts. As in the
original case, there
is again the use of
‘Audion”’ language,
whiclh s more or
less meaningless
from the stand-
point of the patent
law and certainly
does not add to a
clear understand-
ing of what has

now become rea-
sonably simple,
even in an ab-
struse art.
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A French Radio-Controlied Torpedo.
to Reslst Enemy Radio Interference, May Prove One of the Declding
Factors In the World War.

Such Devices as These, if Made


www.americanradiohistory.com

September, 1917

PORTABLE WIRELESS REPORTS
CALIFORNIA “WASH-OUTS.”
By Charles W. Geiger.

During the annual rainy season in South-
ern California, a wireless outfit is sent out
in all directions to report the condition

of the roads and

THE ELECTRICAL EXPERIMENTER

MISS SYDNEY SHIELDS, WIRE-
) LESS OPERATOR.

Miss Sydney Shiclds, the lttle leading

woman who was recently scen in “The Case

of Lady Camber,” is the very first woman
of the stage to have completed a wireless
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telegraphic course. She is now ready to
enlist in the Signal Corps of the United
States Navy. Wanting to be especally
cificient in the field she has chosen to serve
her country, Miss Shields has taken a post-
graduate course in the various other ways
of marine signaling

various bridges that
may have been
washed out.

The wireless outfit
1s mounted on a
1%4-ton motor truck.
The cquipment con-
sists of field tele-
phones, switch-
boards, relay coils,
guys, metal pins,
aerial and demount-
able poles, hecad sets,
telegraph keys and
other equipment
The truck made 30
miles an hour on
good roads. It car-
ried a company of
15 men. The follow-
ing is a copy of a
wireless report from
t h e expedition:
“Roads open Bakers-
field Castaic [Vash
gquick sand danger-
ous cars sinking to
frame passabie
towed county feam
Ridgc route passable
from end State high-
way to Castaic rough
dangerowus Bakers-
field reachicd Bou-
quet canyon Eliza-
beth lake rough
shruons  deep  vuis
bogs Aint closcd
(Signed).”

OW that the U. S. Circuit Court
of Appeals has refused to reverse
the lower Court’s finding that the
Audion is an infringement of two
claims of the Fleming Valve pat-

ent, a brief review of the facts brought out
in the trial will be of interest to all radio
men. g

First of all it was shown that both Flem-
ing and de Forest utilized the Edison effect,
or the incandescent lamp with a cold elee-
trode—Fleming as a rectifier simply and
solely, connecting the cold electrode, always
and invariably, to the negative of the fila-
ment battery; that this rectifier was in-
ferior to any ordinary crystal rectifier, and
has never been used in eommercial wire-
less signaling; incidentally that Fleming
claimed in his patent that he had discovercd
this rectification phenomenon, quite forget-
ful of Edison, Howell, \Wehnelt, etc. Fur-
ther, that de Forest was the first to dis-
rlose the use as a wireless detector of the
heated clectrode in gas-—at atmospheric or
rarefield pressure; that by the addition of
the B-battery in tlie telephone circuit a
genuine relay (as distinguished from the
rectifier) effect was obtained, of much
creater sensitiveness; that two years after
de Forest’s disclosure of the Edison lamp
relay detector with B-battery, Fleming rec-
ogmized the mnecw scay as he styled it, in
which this incandescent lamp detector can
be used, and patented a form of B-battery
“valve” of which some 200 werc used;
that long prior to this “discovery” de Forest
had introduced the third, or grid electrode,
which at once placed the Audion in a class
by itself; that this grid principle and nu-
merous improvements which de Forest and

In California They Have Developed a New Use for the Radio.
Portable Radio Qutfit Is Sent Qut to Report the Road Conditions.

Thé -Prgsent S;zzlt;s (;F th(? Audion

—by means of flags
and semaphores,
Ardois lichts and
“blinkers.” Just now
she is intensely in-
terested in the new
means of communi-
cating onh the high
seas with ‘smoke
signals,” which are
electrically operated,
according to the
Morse code.

“Although 1t may
seem wicked to say
so,” said Miss
Shields, I hawve
never had such a
good time as since
war was declared.
When I was a
youngster my grcat-
est regret was be-
cause I was a girl
instead of a boy. I
wanted to be a sai-
lor.”

A hich barbed
wire fence now sur-
rounds the United
States radio station
at North Head,
Wash., and the
strands of wire are

During the Rainy Season a

heavily charged with
high - tension  elec-
tricity.

By Dr. LEE de FOREST

other inventors had brought out from time
to time had made possible the reliable
trans-oceanic telegraphy, trans-contincntal
telephony (wire and wireless), the Audion

Amplifier of low and high-frequency cur-

rents, the Ultraudion, or self-heterodyning
detecior, the Oscillion or gencrator of un-
damped waves of any length; that tens of
thousands of grid Audions have been, and
are in use hy every Governnient in the
world; that the present state of our U. S.
Navy Radio Service, and of the Radio
Art itself, could not exist without the
Audion; that the Fleming valve (as dis-
closed in his U. S. and Foreign patents),
had contributed nothing whatever of utility
to the art, and has evolved not at all; that
the rectification effeet on which the valve
must absolutely depend (ceases) wlen both
electrodes are heated; that the Audion ef-
fect on the other hand is unaffected whether
one, two or threc clectrodes are incandes-
cent; that any rectification effect, if ex-
istent at all, is wholly parusitic and of no
cffect in the genuine relay and extraordi-
narily sensitive actions which make the
Audion so immensely practical.

However, and largely dne to the clever
and fact-defving feats of the Marconi ex-
pert, ail tiie above consideraiions availed
nothing to convince the Court that a very
great injustice would be inflicted by graut-
ing to the inutile Fleming patent, domina-
tion over what all unbiased seientific minds
the world over have come to regard as
one of the most radical and practically valu-
abte devices vet discovered in the art of
signaling, by wire or wireless, Truly—
“the Shadow dominates the Substance.”

This Audion patent case is on all fours
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with that of the famous Selden automobile
patent, but with this immense difference:
the Court there, while finally susiaining the
visionary and impraetical Selden patent as
basic, so limited its applications that its
owners were no longer able to extort tribute
from those who had actuvally developed
the gasoline-engine-propelled vehicle ot
commerce.

Early in the Audion trial the Marconi
\Vireless Telegraph Company confest the
validity and their infringement of the de
Forest grid and amplifier Audion patents,
and are now perpetually enjoined from
these patents, They are at present en-
deavoring to avoid this hardship by de-
veloping an Audion with the grid member
on the outside of the glass, in defiance of
the de¢ Forest Patent No. 341,336; but due
to the present inferiority in sensitiveness
of this to the interior grid Audion, they
have not vet used the device in practise.
They were also forced to file a disclaimer
in the Patent Office, limiting their claims
to ligh-frequency ecurrents—as otherwise
all their claims were invalid on their face,
in view ofi Edison. [For ten years those
claims have thus stood obviously invalid
and un-menacing to a rapidly developing
Audion art.

To those familiar with U. S. Courts of
Appeals in patent causes, the recent sus-
taming of the Lower Court’s finding in
s0 highly technical a case detracts nothing
from the true meritz of the Audion as
against the “valve” It is the consensus
of unbiased opinion of those acquainted
with the faects that an opportunity to correct
a gricvous injustice has been regretiably
lost by this court.
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Tle “wire” in this instance being the gas

or from block ¢
nessages.

HE radio amateur has undoubtedly
in many instances felt that all was
lost after amatenr and experimcntal
radio stations thruout the country
had been closed by order of the Pres-

ident. In the following paragraphs there

L

September, 1917

munication Over Gas and Water Pipes—*“Wired Wireless”

or waifcr mains.,

By ineans of this system. amatenrs should be cnabled to cover modest distances by reluying messages from house fo house
lock. This should keep them in trim watil such time when we will be allotved 10 scnd and receive real radio

hrtnditin m g um

E have been carcfid in studying the various phascs embaodicd tn this article, and ii is our opinion that amateurs Mmay How
find a good as well as practical use for their outfits. Let it be understood thet the ideas set forih in this article, do in no
way viglate the President’s order, as no radio waves are cither radiated in free space (ether), nor can outside radio mes-
sages be received with such outfits. From this it follows that “il7ired Wireless” ts nothing but a modified telegraph wire linc.

general is to utilize the ordinary buzzer,
such as commonly used for signaling pur-
poses in place of bells, etc., as the reader
will perceive from the diagrams here given.

Referring first to the sending circuits,
an ordinary buzzer is utilized thruout in

ture terminals of the buzzer, interposing
a small fixt condenser in series with one
of these leads to prevent short-circuiting
the buzzer coils. This is a more efficient
tvpe of transmitter than that shown in
Fig. 1.
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**Radlo-bugs” Who Are Grleving Their Hearts Away Because They Cannot Use Their Radio Apparatus, Wlll Find This Group of Short-range

"*Wired Wireless” Hook-ups of interest.

are given a number of new ideas which it
is believed the radio amateur will find of
cor!sidcrable interest under the present
stringent conditions governing all such
work.

The general scheme here outlined is to
carry on short-range commnunnication by
means of radio apparatus of extremely
low power, and with which it is not pos-
sible to transmit or receive messages over
a distance exceeding a few city blocks or
possibly one-quarter of a mile.

The circuits shown are presented in three
different groups under “Transinitting,”
“Receiving,” and “"Combined Transmitting
and Receiving Hook-ups.” The idea in

Figs. 1 to 4. In Fig. 1, there is shown a
low-power buzzer transiitter, a connec-
tion being cstablisht between the water
pipe (or a piece of pipe or other metal
driven into the damp earth) as indicated.
This connection being known as untlateral
excitation. It should be used wherever a
short distance of a few hundred feet is
to be covered, so as to not create any un-
due disturbance or interference with other
stations which may be using a similar
transmitter.

The buzzer transmitter shown in Fig. 2
represents a bipolar transmitter, connec-
tions being establisht between the gas and
water pipes to the contact screw and arma-
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A Buzzer Transmitter }s Employed and a **Unllateral’ Receptor.

Diagram Fig. 3 shows a bipelar buzzer
transmitter, connected to the gas and water
pipes with a fixt condenser in series with
one of the leads, and also utilizing an extra
kicking inductance in one of the exciting
leads. This inductance may, consist of a
soft iron wire core, about 34 inch in
diameter by 6 inches long. wound with
several lavers of No. 16 insulated magnet
wire. The inductance coil tends to intensify
the radiated current by the self-inductance
action of the coil and iron core. Fig. 4
shows a wunilateral connection of buzzer
with inductance coil.

(Continued on page 332)
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A CONTROL HANDLE FOR
UNDAMPED WAVE TUNERS.

In the handling of super-sensitive un-
damped wave apparatus, the operator is put
to a great deal of inconvenience by the fact
that the proximity of his hand to the appa-
ratus has a marked effect upon the opera-
tion.

I-I )
P//ASI >
it
@ Shorr’
To Prevent “Body’” Capacity _Interfering

wiith Undamped Wave Audlion Tuning Use
May be Made of This Extenslion Handie,

To evercome this annoying and time con-
suming condition, there is a scheme where-
by the knobs of the control are extended as
far from the set as is necessary to keep the
operation of the set stable. This plan, while
effective, disfigures a

THE ELECTRICAL EXPERIMENTER

nograph to receive undamped waves. Where
no moter is available to drive the tikker,
cut out a metal disg about 104 inchies in
diameter, having pi€ks evenly spaced about
the circumierence, !y inch apart. \hen
ihe phonograph is not otherwise engaged,
pul on this new record and use 1t as a cir-
cuit-breaker in place of the ordinary ceys
tal detector in the receiving circuit. Ty

it it works!'!
Contnibuted by I, Co HHAMILTON,

AN EFFICIENT SCHEME FOR
LEARNING THE CODE.

To learn the code well, altho not dif-
ficult, requires considerable and attentive
practise, \'ery often the beginner claims
he knows the code well, giving as proof his
ability to send. The proof, however,
should be his ability to receive well and the
impatient learner usually fails in this at-
tempt. Confusion, the cause of this, is the
result of the incoming signals not being
imprest sufficiently upon his memory to re-
spond quickly. His efforts should there
fore he directed to methods more suitable
than the ordinary sound signals.

Referring to the accompanying sketch.
the lead wires lettered “to phone™ are taken
from the stationary contact and armature
of the ordinary buzzer. In series with the
buzzer is a small electric bulb of 1he flash-
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with as mu.™ or even greater separation

Letween points . 1o usually allowed,
The template is o cher thick picce of

metal  The stud ror ine ont-r hole of the
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This Scheme Proves That There Is a Way
to Get an Unuswaltly Large Numkt:zy of
Switch Contacts In a Small Space.

switch is soldered fast 1o it. and three holes,
of the size given for the different sizes of
wire, drilled in the
outer end. In mak-

neat appearing set,
and takes up valuable
room.

To securc the ad-
vaniages of the above

light Light

O O
Tl

plan, at the same time
doing away with the

Lie=sil

disadvantages, the })
author  devised the | pagne
controbler shown in

the skeich, which is

Aey Key

mg a switch, the stud
is inserted in the cen-
trat hole of the base
and the AfArst hole
drilled. Put a pin (a
phonograph  needle)
throngh the template
into the base in this
hole and drill the
next paie. Then move
the templale so that

>

o
Phone

self-explanatory. The
colice  deyice shoubd
be made of Bakelite,
hard eubber or fiber,
with the exception nf

Burzer

the pin will enter the
outer hole of the pair
just drilled, and drill
the next pair; con-

Buzzer

@

the pins, which may
e of brass. The
knobs of the set have
two small holes
drilled in them to receive the pins, These
holés need not Le very deep, and will not
miar the appearance of the apparatus in
the least,

In operation the device is used for fine
ar close adjustments. The set is roughly
tuned to the incoming wave in the usual
manner. Upon removing the hand, the sig-
nals often die completely out. Then by
using the controller, the signals are brought
back fo their original loudness.

The hkard rubber rod should be not less
thin iwelve inches long. With some sets
two fect may be necessary.

Contributed by C. S. ROBINSON.

TRY THIS ON YOUR “VICTROLA.
Mist 0i “us amateurs” who are still with-
ol Audions can make use of their pet pho-

foragmy -«
et .

wrialeie 10y com
o B Wtoar N

A Toothed Metal Disc Driven By a Phono-

Eraph Matar So As to Interrupt the Con-

énser Clrcult Ra.;)['qlly Provides a Serviceable
‘Tikker,”

With the Arrangement of Lamps and Buzzers Shown, the Telegraphic Signals Are Imprest
on the Student’s Mind Both Visually and Aurally.

light type. By enclosing the light in a small
box which supporis in front of it a small
transparent screen of a gray color, the per-
sistence of vision on the retina of the eve
will not be effective to such a degree as to
interfere with the proper reception of sig-
nals. The buzzer should be adjusted to a
high pitch and packed in a box with cot-
ton. Four dry cells, two at each end of
the line. will provide current enough for
several hundred feet. The operation of the
line is as follows:

\When receiving, the beginner should lock
attentively at the gray screen in front of
the electric bulb. The receiver should be
held on his ear by the customary head-band
and may be of the seventy-five ohm type.
\Vhen the key is deprest at the other end, he
will not be confused, as the light and huz-
zer will act simultaneously in their action
on his mind in the same manner that per-
<ons speaking naturally convey their mean-
ing by facial expression and words, the twao
always acting in harmmony. By means of
the cnt-out switches shown, any onc of the
instruments at either end of the line may
he used.

Contributed by JOSEPI BR\FF.

PLACING LARGE NUMBER OF.
SWITCH POINTS IN SMALL
SPACE.

For nse where a large number of switch
points are necessary in a smmll space. or
where the regular switch points are geo-
graphically or fnancially out of reach, this
switch {5 recommended. Forty-cight of
these points can be put in a two-inch circle
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tinuing in this man-
ner until the required
number have been fin-
; ished,

This method insures a true, evenly spaced
switch, without use oi dividers, or laying
out the switch base, marking it off, ete., and
when carefully made the switch is a neat
and very efficient article. Epameled wire
may be used for the points, and cleaned off
on top with sand or emery paper, after the
switch is finished. The wire is best twisted
several times on the back of the base or
panel, so as to ensure its remaining in place
permanently. Tap leads from coils mav
pe soldered to the twisted wire stubs. The
idea is very useful in building miniature
loose couplers!

C. E. P.

Contributed by
RADIO STATION CHART FOR
TUNING DATA,

. Tl:e chart here ihown will prove yuseful
in any wireless station for ke ping a record
Qf the setting of the instrumpnis. It saves
time and pmie‘nce/m one cag tune any sta-
tior on the minute providing it is recorded

,5‘ fotiorn Char? [

Jgron |Gt iy ing*y fimg | P See] kaglnd, anr, & e
2 T O r‘."%i%;
Sookin  jtd ¥ jove 3 - b ) L B

e &

pozyxoo (ot #v o - o b Ta ae < nvmon

Radio Operators Will Find This Method of
Keeping Statlon Data Very Eficlent for
i Rapid Tunlhg.

!
on the chah. Such a chbrt will also show
how far you can receive.
Contributed by
MAURICE L. MUHLEMAN.
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Calculation and Measurement of Inductance

By H. WINFIELD SECOR AND SAMUEL COHEN

Part 3 (Conclusion)*

AVING thoroly discust the meth-
ods of both calculating and meas-
uring the inductance of coils, we
are now in a position to continue
with the design of the most im-

portant tvpe of inductance coils used in
radio work, \We will confine ourselves to
the types of coil which arc mostly used,
namely—Iloading inductances, loose coup-

wave lengths and aerial inductance to local-
ized inductance ratios.

Considering long wave lengths (10,000
meters and higher) and the design of large
loose couplers, we are safe in using the
expression :

WL =596\ LxXC:
where :-
L = inductance of loose coupler primmary
and loading coil (if used); the

f

L
F

A Modern Long vave Loose Coupler Provided with Dead-end Switches.

To Ensure Accu-

rate Inductance Adjustments in Any Case, All Switch Connections Should be Mounted on

Hard Rubber or Bakelite.

A Large Loose Coupler !s Usuaily Superior To a Small One and

a Loading Coll.

lers, variometers and transmitting oscilla-
tion transformers.

Before we delve into ,the actual design
of these coils, let us first consider the first
fundamental facts necessary for the design.
Since the inductance is employed in build-
ing up the proper oscillating condition of
the circuit and consequently the wave
length, we can express this relation by the
following formul=:

We have first the formula expressing the
wave length, I¥.L. of the open (antenna)
oscillatory circuit. thru the primary, Lo, o
a loose coupler, loading or tuning coil.

-
ne.L A\ L xcC:; )
wliere:

A =a variable, ranging from 3813 to

59.6 for short wave lengths. (See

curves for various values of. “A”

in article above cited, in Febru-

aryv, 1917, issue.)

I total inductance in centimeters of
acrial, incloding lead-in and loose
coupler, tuning coil or loading
coil.

capacity in micro-farads of aerial,
including lead-in.

Those interested in this subject should
refer to the excellent article on “The De-
sign of Large Radio Receiving Trans-
foriners,” by C. S. Ballantine, in the Feb-
ruary, 1917, issue of this journal, page
732 The variahle factor, 59.6, appearing
in the usual wave length formule was there
discust at length, with a graph giving the
different values of this functiontfor varions

*Parts I and Il of this series appeared in the

March and April, 1917, issucs of Tur ELECTRICAL
EXPERIMENTER.

inductance of the antenna being
neglected, owing to its small value
compared to the inductance of the
loose coupler {or loading coil).

C = capacity of antenna, including
lead-in.
Ji# f/)fe;?d Hinaing

T L LTl
Fig 1 ®

One Method of Winding Radio Inductances
involves the Use of a Thread Spun on Be-
tween the Turns.

For designing short wave apparatus we
shall call L., the value of the loose coupler

(or tuning coil) primary inductance, Then
we have:
X.‘
[ . a » (2)
3352 X C

L.= inductance of load (loose coupler,
tuner, etc. ). in ceatimeters.

A = maximum wave length to be tuned
to.

L = inductance of antenna and lead-in
in centimecters. L

C = capacity of antenna and lead-in in

micro-farads. (Sce tables here-
with for these values.)
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For long wave apparatus, let Lo represent
the loading coil inductance, plus the in-
ductance of the loose coupler primary (or
tuner, if used). Then we have the formula:

xl
Ln - — (3)
3552 X C
with all values the same as in formula
No. 2

The following tables will be found use-
ful in applying the above equations to the
design of loose couplers, etc.

TABLE “A”
Cap. in M.F., Including Lead-in, of & iVire Inverted

“I* Aerials. Wires Spaced 3 Ft. Apart
Height ——Lengih of Flat-top in Feet——
in Feet 60 80 100 120

40.... .00033 00042 .00051 00060
50.... .00033 000413 00050 00058
60.... .00036 00044 .00051 .00059
70.... .00037 00045 .00052 .00059
80.... .00039 00046 .00053 .00060
90.... .00040 00048 .000S5 00061

100.... .00042 00049 00056 00062

TABLE “B"

Inductance in Cwms., Iveluding Lcad-in, of 4 Wire
Inverted “L" Aeriais

Fg ~——Length of Flat-top in Feet—
eel 60 80 100 120

35,000 41,100 47,200 53,310
604_ 23800 55,460 62,090 68,700
80. 62,400 69,320 76,300 83,300
100 76,260 83,500 90,750 98,020

It is possible to determine approximately
the inductauce required to produce a de-
sired wave length when the capacity of the
total oscillating system 1s known. \When
using any of the above formulas, it should
be remembered that they include the total
value of the unit. Thus, the capacity fac-
tor includes the antenna, and condenser
capacity, each of which must be determined
separately and the capacity of the antenna
must be obtained by actual calculation,
formula for deriving this quantity having
been given on page 732 of the February,
1917, issue of this journal, as well as a
table of the capacities of a four wire an-
tenn® of different lengths and heights,

The first step in the design of an in-
ductive tuner (having determined the wave
length) is the actual size of the instru-
ment, and from this to find the approxi-
mate dimensions of the winding tubes to
be used. Having these on hand, and know-
ing the maximum inductance of the pri-
mary by equations (2 or 3), we can imme-
diately determine the number of turns that
the primary coil will require to obtain the
wave length sought. by solving equation

(3) of (Part 1, March, 1917, issue) for N;
1
queraf'a7 Hire
jogoo

00000
00

f1g 2 g3 @
Fig. 2 Shows a ‘'Staggered” Radio Induc-
tance and Fig. 3 a Sectional View of the

New ‘‘Morecroft’” Multllayer Radio Winding.
Deslgned to Have Minimum Distributed
Capacity.
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in terms of units we obtain the following
relation :

1 L3S+ d) (€))

T i \‘
Where :—

N =total required number of turns,

d = diameter of coil in inches.

S = length of coit in iuches.

I. = inductance required in centimeters.

The inductance of the secondary winding
shiould be such that its wave length should
correspoud very necarly to tlie antenna cir-
cuit, and that of the primary. If this con-
dition is to be obtained, then we have an
ftleal condition of maximum cﬂlcmncy and
great care must be exercised in bringinp
about this ideal condition, Tlic value of
the secondary inductance must therefore be
it1 the neighborhood of the primary (unless
it is to be shunted by a variable capacity),
lmt in practise it is made somewlat larger
ithan that ot the primary. It is customary
in_coupler design to allow one-half inch
difference in size of diameters betwcen the
primary and secondary tubes and therefore
thie diamneter of the secondary can readily
lie determined. The number of turns re-
stiired is deduced from equation (4),

The size of wire to be used on tlie sec-
||:|L(l'1ry coil is a very important factor in
eificient couplers, and the only faclor con-
trolling the diameter of the wire to be
néedl 1s whether a crystal or Audion de-
tector will be connected in the secondary
circnit.  Since the latter type is a potential
operating device it is essential that the
winding shonld consist of a smaller wire
than if the same coil 15 to be counected
1o a crystal detector. The reason for this
15 that the energy received by the sec-
ondary winding is so iuﬁnitesimally small
that any superfluous resistance in the sec-
aisdary circuit due to small wire winding
destrovs the intensity of lhe rectified cur-
rent in the telephone receiver; but this
canidition does not hold true for a poten-
tial np:mtmg detector where the super-
fous resistance is overcome by applying
a pgreater potential in the circuit by the
variation of the B battery of the Audion
circiiit. It was found from actual experi-
mients ciarried out by the autliors that with
an Axdion detector, the secondary winding
should be made with a gage wire ranging

J t |.

5 B
Y, NEYERY 54

Detalls of a ‘*Morecroft” Radlo Inductance.

In Winding the Coll a Layer of Card-board

is Placed Between the Layers to Glve a

Spacing Hetweell'n AI" Tulrns as Shown Clear-
y in Flg o

[rom Mo, 28 to 32 B&S, while with a crys-
tal detector numbers 22 and 24 were found
o give Lest results,

Afrer the primary and secondary coil
guanrtitics have been obtained, the speci-
firel desipm is completed and the next step
s to ccmsider the general mechanical fea-
tures -of the tuning devices and the man-
sier in which the coils are held in place;
the latter will be left to the bhuilder, since
viach one has his own idea of finishing up
an amstrinment,

THE ELECTRICAL EXPERIMENTER

It is advisable at first in winding the
coits, that no shellac or any kind of var-
nish be applied to the wire to keep it in
place, as the capacity dielectric losses be-
tween adjacent turns are considerably
mcreased, which naturally decreases the
cliiciency of the instrument. An ideal
method of winding the wire is to cut a
very fine thread on the surface of the tube
in a lathe, and winding the wire in this
thread. If a coil of this kind was going
to be made, hard rubber or Bakelite sliould
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always employ a deud-end swutch in order
to reduce losses duc to the distributed
capacity inherent in the coil. Both pri-
mary and secondary windings should Le
equipt with onc of these switches, and a
very cxcellent and easily constructed tyje
was illustrated and described on page 33
of the May, 1917, issuc of Tug ELECTRICAL
EXPERIMENTER,

A great deal of deficiency and loss of
energy accrues to the use of wood, hard
rubber and fiber for switch pancls, as the

be used; the latter is preferable since it former usually contains water, acid or
Frim. coul in cabinet looding coil of &0 furns K°28 wirg
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Construction Details of 4,000 Meter Loose Coupler Having Dead-end Switches In Primary and

Secondar% Clrcults.
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does not warp during changes of weather
conditions. The method of winding a wire
on a threaded tube is also advantageous
in reducing the distributed capacity of the
winding.

Still another method of winding the wire
on a coil upen which a thread can not be
machined, s to wind a fine silk thread
between adjacent turns. Fig. 1 shows how
it is done. This method of winding has
been used considerably in building high
grade inductance coils and has proved of
sufficient merit to warrant its use with
inductive coupler windings.

The question of tap connections and
switches is a very important one in de-
signing inductive transformers, and the
following points should be kept in mind
by the designer: i.¢., that all connections
from winding ileads should be as short as
possible; all connections are to be invari-
ably soldered and if possible they should
consist of stranded cable in order to re-
dnce lead resistance. These terminal leads
should be soldered to copper lugs which
are connected to the switch point. The
tatter must be free from any lacquered
plate coating as this increases the high
frequency resistance due to an increase of
metal surface. It has been found, however,
that if the metal is silver-plated and its
surface kept white (not lacquered), that
the increase of surface resistance to high
irequency currents is negligible.  Care
should be taken to keep the buttons and
switch blade contact as clean as possible,
i« rder to minimize the contact resistance.
This also applies to the elimination of the
use of lacquer or any other form of polish
on switch contact surfaces.

It is advisable in building a coupler to
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The Secondary Terminals Are Attached to the Slider Rods, Agalnst
Two Brushes Bear, These Brushes Being Placed Inside the Secondary Form.

other mineral substances, which cause a,
partially short-circuit on the taps; conse-
quently not permitting the total energy to
traverse the winding, which naturally doees
not permit the total flux induction to take
place between the windings.

The fiber and hard rubber panels are
not satisfactory for the Slmple reason that
their surface deteriorates in time, and with
the latter material, a film of sulfur is
formed which collects dust, into which
metallic particles lodge. These produce a
short-circuit between contacts. Fiber, too,
is rather hygroscopic. The best material
for the construction of switch panels is
Bakelite, which m'\kes an ideal insulator
for radio work. It is used on all receiving
sets now buiit by the large commercial
companies.

For the benefit of those who desire to
huild an excellent 4,000 meter loose coupler,
we give herewith a complete working draw-
ing of one.

There is still another type of inductance
coil which has recently proven very sitis-
factory for tuning long waves. and this is
the nml!xla_\'cr coil. During the last few
vears considerable criticism was made
against the use of these coils, due to the
untoward distributed capacity effect pro-
duced by adjacent lavers. ldowever. these
criticisms lost themsclves among certain
radio engineers who have been working on
this problem and notably the Telefunken
experts, who have evolved the so-called
staggered winding multilayer coils, which
consists of tapering lavers of wire on top

of each other in the manuer sliown in
Fig. 2. The first layer A was wound in
the usual way: the second layer B was

(Continned on page 322)
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“RELAY KEY” MADE FROM TELE-
GRAPH SOUNDER.

I give below description of an easily
made relay kev.

A good many amatenrs are using the
small (legless) type of telegraph key and
are bothered with the points burning away
—at least that was my trouble until [
thought of this way of preventing it.

I don't think that this ke¢y has ever ap-
peared in your magazine as I have been a
reader of THE ELecTricAL ENPERIMENTER
for the past two vears and have never run
across It among the pages of your very
nsefnl magazine,

The relay key, which is nothing more
than an old telegraph sounder, is easily
made and [ think that most amateurs have
the necessary material lying in their junk
heaps.

Cut a piece of fiber 244"x38"x%4". Drill
two 14” holes thru this and the bar of
the sounder and fasten these together with
bolts. Then drill a hole thru the outer
eud of the fibre bar and fasten on a piece
of copper, to which an old binding post has
been riveted. Another binding post serves
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is due to Prof. ). H. Morecroft of Colum-
bia University, who has done considerable

research work in radio.
1t was pointed out in an article on “Dis-
tributed Capacity and Its Effect” in the
May, 1917, issue, that on the long single-
laver coil the distributed capacity increased
with an increase of coil lengtl, and that
the potential effect is greatest at the end
of the coil. It naturally follows that with
extremely long coils the voltage is ex-
tremely high at their ends, as compared
with any of the apparatus used in the
tuning circnit. It has usnally been con-
sidered that mnltilayer coils had consider-
ably greater distribnted capacity than those
of the single laver type, due to the prox-
imity of the layers making up the ¢oil, but
it has recently been found that by properly
constructing such coils, the inherent capa-
city is minimized. This fact was proved
by coustructing two multilayer coils where
the lavers of each winding were separated
by a layer of air as indicated in Fig. 3.
One of these coils has twenty layers, the
other ten layers, yet the distributed capacity
was found to be very low, or of tlie order
of 25 centimeters and an

inductance vatue of about
70 milti-henries.

The winding is made
over a cagelike insulating
recl, by eight wood pins
past thru two end pieces.
After one layer is wound
a strip of cardboard is
placed across the winding
right over each wooden
peg. The next layer is
then wound on and the
cardboard strips give an
air space between the two
lavers. E ach successive
layer is wound in a similar
manner, giving an air space
between lavers.

The inductance of multi-
layer coils of the More-
croft tvpe is ohtained from
equation No. 10, Part | of
this series. The notation

of symbols is the same.

The cross-sectional dia-
¢gram, Fig. 2, of the first
series shows a multilayer
coil without an air space
between layvers, but the re-
lation of the units holds

Substantial Design of Heavy Current Relay Key Which Can
a Discarded Telegraph Sounder.

Be Made 71rom

as the bottom contact, it having been fast-
ened to the base of the sounder, as shown
in the drawing, when the key is ready to
hook-up. Two dry cells will be sufficient
to operatc this key as it works similar to
the telegraph sounder and the battery will
not burn the points off the small kex as

will the A.C. ) .
Contributed by DON [. BAILEY.

CALCULATION AND MEASURE-
MENT OF INDUCTANCE.

(Continued from page 321)

started from the center of the first two
turns as shown; the third between the first
two of the second layer and so on until
the last winding which consisted of a
single turn. o
Great precaution must be exercised in
making the turn for the approuching next
Jayer. This is done by making a sharp
bend in the wire. This type of coil has
been used with success for a number of
years hy the Telefunken concern, and they
are still being used. They are excellent
for building inductances for long wave
lengths in a small space. -
Something new in multilayer inductauces
is shown in Figs. 3 and 4 This design

trae for the air space coils,
since the dimension of the
air space must be ccnsid-
ered in the actual calculation.

In determining the capacity of multilayver
coils the following equation has heen found
cuite accurate:

a [be
c=2f22 4 o.s]
420 Lc x

\Where :—
€ = capacity in milli-microfarads.
a = means radins of coil (inches).
b = axial length of coil (inches).
e =2.718.
¢ = winding depth of coil (inches).
o = insulation thickness between lavers
in mils.

(5)

The first part of the eqnation represents
the capacity due to the dielectric flux be-
tween layers, and this varies with the dif-
ferent parts of the coil as the variation of
voltage is different at the various lengths
of the winding. It also takes care of the
dielectric losses due to the wire, and for
air, which is used in the Morecroft coils,
it is unity. Various other losses are en-
countered in these tvpes of coil such as
eddy current, hysteresis and skin effect, all
of which losses are still under investiga-
tion

The general construction and dimensions
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of the Morecroft muiltilayer coil is shown
in Fig. 4. The ends are made from well-
seasoned wood and the I4” dowel pegs
are glued into the holes made in the side
pieces as indicated. The winding consists
of ten layers of No. 30 silk covered wire.
Each layer consists of 73 turns.

The great advantages of these coils are
that tong wave lengths can be tuned with
a small size coil, and the capacity effect
of the operator’s body upon the coils is
minimized, which eliminates the detuning
effect on the oscillating Audion circuit when
the operator stands necar his apparatus.
This effect is very noticeable when the long
inductance coils are employed.

This completes this series, and it 15 the
aim of the anthors to have the information
given herein accurate and concise so
that it may prove of value to both the elec-
trical and radio experimenter who reads
these columns. The student who is en-
deavoring to master the various problems
of the calculation, measurement and appli-
cation of inductance coils in radio circuits
will do well to procure copies of the March
and April, 1917, numbers, the three articles
forming a complete series. This is a sub-
ject which no prospective radio expert,
whether operator or engineer, can afford
to neglect.

AUDION EXPERT 1S AWARDED
RADIO ENGINEER'S HONOR
MEDAL.

The first award of the medal of honor of
the Institute of Radio Engineers which was
described and illustrated in our July issue
of THe ELEcTRICAL EXPERIMENTER has been
presented to Mr. Edwin H. Armstrong,
E. E, of the Radio Research Department,
Columbia University, New York City, in
recognition of the valuable contribntion to
the art represented in his work in con-
nection with receiving apparatns, and par-
ticularly to the efficiency of the well-known
cirmstr ing Circust,

It will come as a surprise to many of
our wireless readers no doubt: to learn
that Mr. Armstrong's regenerative Aundion
circuit was devcloped and perfected in
his amatenr experimental days. This sim-
phy goes to prove that mnch is to be gained
by experiment in the radio field, and this
should prove a decided incentive to every
radio amateur worth his salt. Certain it
is, that little may be gained that is reallv
worth while by simply owning a radio
station, if one intends to simply sit at the
apparatns and punch the kex. In this, as
in every other field of scientific endeavor,
and wireless certainly is scientific if any-
thing, it has always developed in practically
every casc on record that wherever a revo-
tntionizing, origmal idea or invention has
been evolved, that back of it all there was
invariably a vast amount of hard work
which required much study and experi-
mental research. The present situation,
when all experimental wireless stations
have been closed by the Government, dne
to the war, should prove nothing less than
a spur to urge the real radio amatenr on
to a higher goal. “After the \War"” davs
are surely coming. and with them will
come a wonderful opportunity for radio ex-
perts, not to mention the present great
opportunities in the Army and Navy sig-
nal divisions, besides many lucrative posi-
tions available with industrial concerns at
the present time for first-class radio ex-
perts.

Due to the advent of the war, we are
particularly desirous of obtaining manu-
scripts describing original and practical
“Electrical Experiments”” We shall
continue to publish Radio articles, but

what we need is snappy “Electrical”
articles. Be on guard for the enemy—
Repetition!
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How 1 Built A 22 H.P. Flivverette

6 OTHING succeeds like success,”
would seem to be the beacon-
light of one Master Cleage Feild,
age fifteen years, who has pa-
tiently designed and built the

racy looking motor car in miniature here

shown. Like many other motor car makers
of the day, Master Feild has assembled
his parts around an engine that runs, pre-
ferring not to take chances on casting
and machining the engine parts. The in-
ventor deserves considerable credit for his
ingenuity in building a little pleasure auto-
mobhile that really gets there. [t covers
the ground at a speed of 20 miles per
hour easily and 35 miles on a gallon of

fas is regular work with Cleage. Fellow-
bugs—electrical, mechanical and radio—
Master Feild. Master Feild, etc. The in-

troduction having been effected, let us read
what this young mechanic and inventor has
to say regarding the details of his 214 H.P.
flivver-ette—Editor,

Construction Detalls

Frame—The frame is of red oak, one
and three-fourth inches square. It is

seventy-four inches long. fourteen inches
wide and thirteen inclies above tlie ground.
It is bolted at the corners and braced by
pine and oak strips.

tHood—The hood is of oak with poplar
slats on it, 4 inch slope, 27 inches long, 14
inches wide. IS5 inches high in front and
19 inches back. A screened hole in the
front admits air. It has two hooks on
each side to secure it to the frame.

Dash Board—The dash is separate from
the hood and is nailed to the bed. It is
made of oak and has the same dimensions
as the back of the hood.

Stecring Gear—This runs thru the dash
in an iron box: the rod is a piece of
hroom handle and the wheel came from
a book press. The horn (hand Klaxon)
is clamped to this rod. Repes wrapt
around the part of the rod under the
lood, in opposite directions. run thru pul-
leys on the left of frame to the swivelled
front axle block. as shown m drawing.

By CLEAGE FEILD

Whecls—These are No. 3, Auto whecl,
coaster, size 10 inches high and use Y-
inch axle. They are roller bearing and
are held on by cotter pins. The whecl
base is 58 inches. The front axle is riveted
to the block, while the rear one revolves
in four iron boxes.

Brake—I have only a foot brake. This
pushes on the rear left wheel and the
pedal for it is on the same side of frame.

Seat—]1 have three seats which may be
changed to suit the occasion, a wooden
one, which is my conntry and county seat,
another one which came off of a girls’
tricycle, which is my town seat. And a
small leather auto seat which is my “Sun-
day best™!

Boys, Wouldn't You
Like to Ride Around
Town In Your Own
Little Car? Read the
Story of How a 15.
Year-0Old Genlus Bullt
His Own ‘'Racer” From
Odd Parts.

Engine-—~The engine is a 212 horse power,
Shaw hicycle attachment, air-cooled type.
It is fastened to the frame by iron strips
and bolts. I use a Cico spark plug and a
contact timer equipt with a spring to keep
it shut off. In the cylinder head is a prim-
ing cup which can be used as a compres-
sion releaze when starting.

Carburetor—The carburetor is a small
one-half Acme Essex. of the float valve

'pe.

13r.ml'r The gas tank is macle of a copper
tank cut in two; it has a copper tube run-
ning from it to the carburctor. The tank
is on the hack of the dash hoavd and has
a capacity of one-half gallon. [t has a
screw cap on top of it.

Piston—This has threc rings and is con-
nected directly to the two fly wheels. which
are enclosed i the crank case.

Qil Svstem—The o3l is poured into the
oil case thru a phlug.
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Ignitian—The ignition consists of the
spark plug, four dry batteries (which are
located in the box behind the seat), a
vibrator coil (which will give about !4-
inch spark), a switch, the ground connec-
tor, the timer and wires connecting them
all together properly.

Controls—The spark is the main con-
trolier of the speed of the engine. A
wire runs from the timer to a small lever
which works into a notched slot. This
lever may be seen on left of frame. The
gas feed is regulated by a string which
opens and shuts the vaporizing chamber
door. Since my drive was changed 1 have
no nced for an idler.

Drive—This 1s the last, but very unport-
ant subject. The engine runs in opposite
direction to the wheels, but the gears, as
you can see in the drawing, being only
two, reverse the direction of pull, causing
the wheels to go forward. My gears and
the hoxes connected with them and the
rear axle I got off of an old "Irish Mail
Flyer.” The small countershaft was once
the axle of a wheel-barrow and two of
the boxes on the rear axle came from

The left rear wheel is

the same outht.
equipt with bearings like the front two,
bnt the right and drize wheel is different.
I found the end of the axle cut almost
square, or | would have dene it nyself.
A piece of a flat iron strip with a square

hole in it was fitted over the axle and
bent thru the spokes. This clamps axle
and wheel firmly together. The automatic
idler 1 spoke of is very good. The pull
of the belt, which is at the bottom of the
rear pulley wheel, temds to raise the small
gear, boxes. shaft and itself upward. This
movement lengthens the distance between
pultevs and tightens the belt. The smaller
gear. as vou can see, would naturally climb
up the larger one and do the same as
above.

I feu 1cts— Ny car will make about
20 mites per hour. The wheels altho
lintle too small, possibly. are very good
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Seven Years of Wireless
By HOWARD S. PYLE

ELL I remember my first days in the
mysteries of wireless, seven years ago.
It all started with the problem of
ringing a bell from a 220-volt source of
supply. The results

my one wire aerial at right angles to the
A. C. power circint. Upon trymng the set
we found the hum almost entirely elimi-
nated but “no sigs.” \Where then was the

September, 1917

a Y2 K. \W. transmitter, a complete descrip-
tion of the whole installation appearing
aronnd about the latter part of 1911 in the
Modern Electrics magazine. A combination
of circumstances resulted in my being com-
pelled to drop Radio work for about six
months, but at the first opportunity I
erected a two-wire aerial 90 feet long and
40 feet high, and

exceeded my great-
est expectations. but
in them was kindled
the fire of experi-
mentation. The usual
collection of Junk
accumulated in dif-
ferent parts of the
house until finally
I was forced to seek
larger quarters in
the attic. There be-
gan the construction
of an indoor aerisl
of bell wire; four
strands, thirty feet
long and about the
same height, tacked
to the rafters; a

DETAA OF g
ORIVING WHEEL |

’]

“coal” detector and
a receiver borrowed

. L\
HW7imer ‘Ground ™\

Lt =——=1)

started in again on
the Pacific Coast. I
found conditions
here much better, be-
ing remarkably free
from the trouble-
some static of the
Atlantic  seaboard.
However, the sta-
tions out here were
few and even less
Amateurs, as this
was about the time
that the Radio law
went into effect. [
made immediate ap-

J}uare//a/e
tofitinend
of Shalt

ulleys e
plication and re-
J‘ésgg;a; ceived one of the
first second - grade

amatenr licenses is-

e on ;
from, ihe famit || Fngine frame X it AluliE
months were spent : which time nothing
in vain endeavor to WIRIVG SYSTEM o particularly note-
pick up the Navy =~ worthy %ccurggd, we
Yard station, 15 agam chang our
miles away. [ recol- Brake residence, still re-
lect trying all man- % Bfak?ﬁéﬂd/e#’ maining in Seattle
ner of)mineral mat- = = — — PLAN OF however. Righ {
ter in the detector 360’7”‘575' =& CHASSLS after these thinﬁs
—from gold nug- Pinion Rtlagan to happen, the
el | g2 N S piod Mool v
the detector to look e'j%';ﬁx' .S'%fgﬁfgr‘ ;ta_tll;lqn in the tallest
for other trouble. Shoft = Culln ilcnf goweStwhiglE

l;lsnallylv]purchaieg “ & ofﬂﬁne brought them just
a ohm watc = 1 T three miles from
case receiver for 40 Belt Pu”ey Lash : me—al g
cents and began ffeel‘llzj)"@qbes station was es-
anew. Still no re- e tablisht at Astoria,
sults, so the aerial eel "X ' FRONT Ore., 300 miles S.W.
came down post Position of%e}iOna/ by the same com-
haste and was /dler Pujiey’ For pany. The Y. M.
replaced by a single luich ifused ___ \ C. A. undertook the
wire 100 feet long instruction of oper-
and 40 feet high, fﬂ\sflrie/oa//ey ators for commer-
running parallel to a cial service and a

220-volt A. C. cir-
cuit, but four feet
helow, for its full
length. A trip to
New York (my sta-
tion being in Pater-
son, N, J.). resulted

R Brake Skhoe

\
Leatter Convas,
Rope or Chrain Belt

local concern began
the manufacture and
installation of radio
equipment on vessels

in the purchase of a
highly nickeled but
extremely small
tuning coil of the
double slide variety,
a piece of silicon
crystal and a potentiometer. After strug-
gling along with meagre instructions from
the first wireless catalog published. 1 finally
jimunied the collection of apparatus (?)
into a workable hook-up. according to a
printed diagram and with a thrill of ex-
pectation. glued the receiver to my ear.
The only response was a humming so loud
that my ear sang for some minntes after-
ward. After three davs of this I asked
information of a more advanced radio
friend and with his help and advice, placed

Possible.

It will climb any ordinary hill. ['ve been
working to get this perfected for nearly
a year and my new drive systen so far
has been a great success. If any one desires
any more details 1 shall be pleased to write
them. Address mc in care of the Editor.
inclosing stamped envelope.

Four Wheels, a Few Sticks of Wood, a Broom-stick, a Battery and Spark Ceil, and
Lastly—a Discarded Motorcycle Engine That Still Peeps, and You're In for the Tim~ of Your

Life, Even to Stealing Your Rival's Best Girl.

trouble? After a thoro investigation and
testing of each individual piece, we found
the wire ou the tuner to be a continuous
short-circuit under the sliders. An expert
friend constructed and presented me with a
small but well-built loose-coupler at this
time, which probably was the only thing
that prevented me from turning to a more
gratifying art. At last after seven months
of experimentation and disappointiment, the
coupler was hooked in and we received
good signals from two stations. ome about
twelve. thie other fifteen miles away, both
five kilowratt installations.

This fired me to greater efforts and the
remaining three vears of my residence on
the east coast were spent in constant ex-
perimentation and endeavor to improve on
the original installation, which finally con-
sisted of two loose-coupled receivers and
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DRIVING GEAR of this coast. I se-

— = = cured employment
e— with this concern

and worked on

Why Wish for a Flivver-ette, “Bugs"? Here's How to Make One From the Simplest Materials the installation of

the Alaska S. S.
Co., involving ahout
15 complete 1 K

W. equipments. I
also took up a course at the M.
C. A. school and settled down to real

earnest work, averaging five evenings a
week at my instruments. I was not equipt
for sending for about two vears, but spent
a great deal of time in perfecting my re-
cetving equipment. My “log book,” which
I have always kept up-to-date, shows many
trials and disappointments whiclh have been
conquered, and makes interesting reading
for me now, I can tell vou.

A little later, I met thrn our “ads” in a
radio publication an old United Wireless
operator who had a 1 K. W. United trans-
mitting installation for sale, and this I
purchased and brought up-to-date. I had
lardly installed it when we again moved to
our present location, and where I have
practically completed a first-class 1 K. W.
station, which awaits the end of war.
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Selenium Cell Design and Construction
By THOS. W. BENSON

HAT selenium or one of its closely
related elements possessing similar
properties will ind many uses in
the near future is a logical and
foregone conclusion. In the past

its sporadic applications have been many,
but its present status remains more or less
in an experimental stage. Among other ap-
plications, we find that Minchin used 1t
in his astronomical work, Prof. Barnard
of Lick Obscrvatory employed selenium
cells in a device to automatically detect
comets, Siemens for photometric measure-
ments, Ruhmer, Bell and Taintor and others
for wireless telephony and experimenters
without number have employed selenium
in one way or another in an effort to trans-
mit pictures over a wire. Among these
might be mentioned Senlecq, Larroque,
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Various Types of Selenlum Celis: Fig. 1,
Cross-Section of a Bidweli_Cell; 2, Modified
Bidwell Type: 3, Second Type of Modified
Bidwell Cell; 4, Bell and Taintor Cell; 5, the
Mercadier Cell and Finally the Fritts Form
of Selenium Cell, Fig. 6, Which Is the Most
Sensitive Ever Discovered, the Light Shining
Thru the Thin Gold Foil.
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Korn, Dussaud, Liesengang and DePaloa.

Many experts lhave bent their efforts to
the perfection of the selenium cell proper,
rather than the application of the same,
and it is their work with which we will
deal. Among these workers, the names of
Giltay, Draper, Hittorf, Adams and Day,
Ayrton and Perry, Mercadier, Bidwell,
Ruhmer, Hammer, Fritts and Gripenberg
are the more prominent. Despite their ef-
forts the selenium cell of today is far
from being a reliable picce of apparatus,
This may be due to a certain extent to
the fact that the material is but little
understood.

The physical changes that take place when
the substance is heated are too well known
to require extensive mention, but the ac-
tion of the light on the metal is still the
subject of much conjecture. And herein
lies the stumbling block.

We can, however, draw certain conclu-
sions that will assist us greatly in design-
ing selenium cells that are nearly alike
in their various characteristics. For one

thing the light can only affect the surface
of the cell, but it is reasonable to sup-
pose, however, that the ultra-violet rays
can penetrate the material to a certain ex-
tent, since it is more effective in alter-
ing the resistance of the cell. The longer
light waves of the visible spectrum act on
the surface only, since the metallic form
of selenium is opaque.

Then again, just what is the action of
the light when it strikes the cell? Sey-
eral theories of the physical action oc-
curring have been put forward, one being
that since light is a form of electro-mag-
netic ether vibration it may act to cohere
the particles of the metal in a manner re-
sembling the action of the well-known
coherer and thus serve to reduce the re-
sistance of the material,

This theory was rendered highly im-
probable by the research work of Adams
and Day, who in 1877 publisht the results
of a series of experiments. They claim
that the conduction thru a selenium cell
differs from metallic conduction, partaking
of that occurring in an electrolyte when
the current passing decomposes the solu-
tion. This would seem to support the the-
ory that the light falling on the selenium
causes the same to throw off electrons and
in this manner form a low resistant con-
ductor. The latter phenomena is well known
and has been the subject of much research
work, particularly by Fleming.

Even so. we are now in a position to
design cells with a maximum sensitive-
ness. As in the case of other conductors
the resistance of selenium increases di-
rectly with the length and decreases as
the area is increased. Therefore a cell
made in the usual form, that is with wires
wound on a support as in the Bidwell type,
will have a low resistance due to the com-
paratively large area of selenium lying be-
tween the wires.

Referring to Fig. 1, a cross-section is
shown of this type of cell with the selenium
applied. The insulating support of slate,
mica or porcelain is shown at A, the spir-
ally wound parallel conductors at B, B, etc.,
while the selenium is shown at C. A cell
so constructed is not sensitive, for the fol-
lowing reason: The light only affecting
the surface of the selenium may reduce
the resistance of the surface to a great
extent, but the total resistance of the selen-
ium present is only slightly affected, as
will be clear by applying the law cover-
ing resistances connected in parallel.

The above condition is that usually met
with in home-made cells; the writer re-
cently constructed a cell along these lines
with a resistance of but 200 ohms, its change
of resistance was approximately 20 ohms
from darkness to sunlight. Naturally this
is not a good cell, its use being impractical
since the variation is too slicht to make
it respond to small changes of light inten-
sity.

To overcome this state of affairs a Bid-
well cell was made as shown in Fig. 2.
In this case four wires were wound on
the porcelain support. Two of these were
bare and formed the terminals for the cell,
the other two were enameled and were
dead-ended. The selenium being applied
over the wires could not get between them
and in this way the area of the light-af-
fected part formed a fairly large part of
the total conducting area. This type of
construction is satisfactory for general
work, its ratio rarcly exceeding 5 to I,
however, and the resistance is fairly high.
This can be reduced to a certain extent
by using fine wires, say No. 32 B. & S.

(Continned on page 332)
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RUNNING SMALL D.C. MOTORS
ON A.C.

Below is given a method which T find
useful in running D.C. motors on A.C. cir-
cuits,

Disconnect the field winding from the ar-
mature and connect the brushes (b) of the

Sovrceof 4.

A Plan Whereby a Small D.C. Motor Can Be

Operated As a “Repulsion” Type Motor On

A.C. Circuits, Shift the Shorted Brushes
Untll Best Resuits Are Obtained.

armature (a) together. Then connect the
field (F) in series with a variable resist-
ance (R) and the source of current. The
resistance should be low for starting, but
may be increased when the motor is under

full speed.

Contributed by RAE GALUSHA.
A VARIABLE RESISTANCE GAL-
VANOMETER SHUNT.

This galvanometer shunt consists of a
baseboard 4” x 6” x 1” mounted on feet
made of two strips of half-inch dowel pin,
each 4” long. Bore holes for the binding-
posts and mercury cups, as shown in the
accompanying sketch. Put all screws,
washers, etc., in place and then solder in

the resistances and connections.

The resistances are best made of No. 22
double-cotton insulated German silver wire,
which runs nearly one ohm per foot.
Relative values 1:2:4 for the resistance
coils are convenient. These used singly,
or two or three in series, will give a wide
range of combinations.

The actual resistance of these coils will,
of course, depend upon the resistance and
sensitiveness of the galvanometer.

Res coils

]
{ J

Mercory cups,
7

radser

,2[0},*70'/8
s @

Simple and Efficient Variable Shunt for Use

With Galvanometers, Employing

Mercury
Switch,

Short pieces of lheavy copper wire bent
to connect two adjacent mercury cups are
used for short-circuiting the coils when
not in use.

Contributed by PETER J. M. CLUTE.
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Making an Electric Clock

OME on now, “Bugs,” roll up your
sleeves, sit down on anything you
aren’t supposed to sit on, like the
bench or the top of the tool-cup-
board, and I'll tell you how to make

By THOMAS REED
Part 1 —The Pendulum

of the magnet will drive it from 5 o 10
mmutes—mmutes, not seconds. You know
the pendulum is theoretically a perpetual-
motion machine, and but for friction and
air-resistance would swing forever if once

yvour clock. (“High time he did,” they started. On this basis, one cell would keep
the pendulum going for about 38 years, if
it could stapdhup that hengtg
. -1 of time. Wish it would, an
= —505,09_/15/40,005)‘ that were all there was to

iy

: — Suspensiy sag| it! You could hitch on a
-~ b o cell when the baby was born,
”w'f ! and leave it to him to pay

for the next one when he
reached middle - age — pro-
vided he'd laid by enough of
the old healthy “mazuma” in
the meantime; some of us
don’'t. But of course a pen-
dulum alone doesn’t make a
clock, any more than one
swallow makes a—drink;
it's useless 10 measure the
time unless you record the

measurement.
;o All the same, if any of you
TOSSIEHT “Bugs” start a clock, I'd
o rod recommend you to make the

pendulum and its apparatus
first, and get it going nicely
beiore you begin the wheel-
. work. 1t's easier on battery-
' finances, for one thing. Bai-
tery upkeep used to be quite
a iactor in my young days.
and in my efforts to keep the
upkeep down I experimented
quite largely., and inveifted
a new form of bartery which
I explained at some length
in the August issue.

So now about the pendu-
lum. Fig. | shows it at the
end of the right oscn]lataon.
just as the contact 1s made.
The departure from the per-
pendicular is exaggerated,
The amplitude should be
kept as small as possible,
and depends upon the size
of the teeth in the escape-
wheel. Of course you can
place vour contact-post and

Wm’.
;My/}ff F

£ /

Several Important Details of the Electric Clock Are Here
Illustrated, Showing Among Other Things the Particular Man-
ner of Suspending the 39-Inch Pendulum and Bob, Also the
Electrical Contact Actuated by the Swinging Pendulum Rod.

In a mechanical clock, the pendulum is
driven by the wheelwork; but in an electric
clock (of the Hipp tvpe "at least; see page
114, June, 1917 issue) the pendulum drives
the wheels. This is an advantage (for
“Bug"” purposes at any rate) because, there
being no heavy power on the wheel-train,
it can be made very light, and vou aren’t
ruined by a rough bearing or wobbling gears
as long as they're true enough to keep in
mesh,

In my clock (which has an unnecessarily
heavy wheelwork) the pendulum receives an
impulse once every 6 or 8 seconds. when the
dry-cell s fresh., The interval diminishes
as the battery runs down, till just before it's
played out it receives the feeble impulse
every 2 seconds. One dry-cell will run the
clock for 7 or § months; I usually put on
two cells in parallel, which run it practically
just twice as long. or from 14 to 16 months.

Almost all the energy is used up in driv-
ing the wheelwork, With the pendulum
swinging alone, it's really surprising hLow
little power is required; a single impulse

magnet in accordance with
the degree you require.

Begin at the top of Fig. 1,
with the suspension - post.
This is a plain brass rod,
say 14" diam, attached to the back-board
by a machine-serew thru the back, or bet-
ter attached to a base-plate and screwed
on from the front. It ought to be very
strong and solid, as the slightest wiggle will
throw your time all out of gee. it has a
perpendicular slit in front, into which you
poke the Suspensmn spring and pin it.

The suspension-spring you can make
easily enough if you want to. It's simply
a piece of flat steel spring like a watch-
mainspring. with a hole in each end for a
pin. But it bardly pays to make it, for you
can buy one for a nickel or 50 at any clock-
store. much thinner than watch-mamnspring
(of course the thinner it is the better) and
with neat brass ends. You can get big
ones, but the little ones made for mantel
clocks are all right. Don't be afraid if it
looks small: 1 had a 20-1b. pendulum once
hanging on one of those. Only be sure
that vour hanging-pins go thru the steel
itself, as on these light springs sometimes
the brass ends are only pinched on. An-
other reason for buying vour spring is that
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a home-made one, especially if thinned by
filing, is apt to have inequalities, which
make your pendulum wobble.

Now then, your pendulum rod. Thank
heaven in this case the best is the cheapest,
for it’s recommended to be made of or-
dinary white pine, on account of its light-
ness. That's on the theory of concentrating
all the weight possible in the bob, but it
isn’'t much more’n a theory; if you'd rather
have a nice pretty mahogany or rosewood
rod, go to it. If you have a pine rod, paint
it black and shellac it to keep the moisture
out.

A good size for the rod is 3/4” wide by
1/4" thick, and it's planed down rounding
10 an edge tili it has a cross- -section like a
lens. This is only theoretical too, in order
to cleave the air better; a square—corncred
one will do about as well.

At the top of the rod you saw down a
slit and set in a piece of thick sheet brass,
bent nto hooks as shown in Fig. 2, to
hang on the pin of your suspension-spring.
This enables you to take the pendulum off
more easily than drawing out a pin. You'll
have occasion to take it off quite a few
ttmes. you know, before it starts on its 30-
yeor nan-stop run

At the bottom of the rod, drill a hole
lengthwise (and for the love of Mike, drill
it straight!) and screw in a length of 8-32

@

Showing How the Pendulum Actuating Mag-
net Is Mounted So as to Be Readily Ad-
Justed. It Pays to Make All of These Parts
Rlght, Especially the Pole-pieces or Faces
of the Magnet Poles. The Magnet Coils Are
Periodically Excited from a Battery.

"B F/g 4
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screw wire for the regulating nut and
armaturc,

The length of a seconds-pendutum (for
mean solar time) is 391 inches from the
middle of the suspension-spring to the mid-
dle of the bob; so you won’t know how long
1o have it unless you make your bob first.

The Electric Clock Problemy was Finally
Saolved by Resurrecting Hipp's Pendulum.
Tnis Deslgn Seemed to Work the Best.

.

The bob can be any size, shape or weight,.

Lt practically should be a symmetrical fig-
ure, and the heavier it is the better. It
takes no more power to drive a heavy one
than a light one, and the heavy one eats up
some slight temporary disturbances.

The cylindrical bob is easiest to make.
Use a brass tube about 6”, long and 2” in
diameter. Make an extra foot of wooden
rod the same shape as your pendvnlum-rod
hut a little larger. Stick this rod up per-
pendicularly in a pailful of sand, having
the surface of the sand packed hard and
smooth, Set vour brass tube down over
the rod till it rests on the sand, being sure
that your rod comes exactly in the middle
of the tube (top and bottom) and projects
out an inch or so at the top. Now pack
more sand around the tube, to hold it dur-
ing the pouring process and stop the lead
from running out the bottom,

Alelt up some scrap lead, but don’t get it
i hot—not redhot, just hot enough to run
{recly and show up shiny. Pour it in till
the tube is full, and stand by to pour a
litile more as it shrinks on cooling. Your
wosdlen core will smoke, but let it smoke;
a charcoal core is just as good as a wooden
one, and comes out easier. When cold,
drive it out, and your hob is done, except
for polishing and lacquering,

The bobh-regulating nut should have a
goad large diameter as the hicavy bob takes
zame power, and besides it's easier to see
low much you've turned the nut.

The armature is at the very bottom of the
rd, and is simply an iron disc of good
thickness and about 3/4” diameter. It's
errewed up on your hob-screw and held fast
lw 2 check-nut on top (here's where that
ever-faithful dry-battery nut comes in).
vini look in the box at the hardware-store
where they keep the thumping big washers,
wauTl probably find some punchings from
the immer holes, which are just the thing
for  armatures. I 1magine the wicked

,
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washer-makers adulterate their goods with
as mauy of these useless punchings as they
dare, to the woe of the hardware-man; but
it's an ill wind that blows nobody gond,
and we should worry about tainted punch-
mgs,

The magnet nceds pole-picces as shown
in IYig. 4, and the illustration gives what
I've found to be a very good adjustable
mounting. [ use a magnet with coils about
1” diam. hy 11" long, wound with No. 24
wire; | immagine the entire magnet measures
about 20 ohms.

The IHipp-pattern contact was described
in a previous article, but if the Editor
please, we'll have the illustration again here
(Fig. 3) in order to get cverything to-
gether.  The contact is mounted on a
~crew-post (Fig. 5) with nuts front and
hack, in order to adjust the trigger to the
notch very finely, and also the distance
from the backboard, as the contact and
magnet have to be in the same plane as the
pendulum.

I past up for the moment the rinktum
shown near the top of the pendulum, that
looks like a flower-pot with a dead begonia
in it. (Figs. I and 6.) That's the precision-
regulator. You could never train a clock
down to seconds-c-day if every time you
regulated it, you had to stop the pendulum
and screw the bhob up and down; besides
a 32 screw 1isn’t fine enough. You nunst
have somme means of changing the rate of
the pendulum without stopping it, and that
with extreme delicacy. as any change you
make accumulates till after the 86,400 sec-
onds in a single day it shows up big. So
vou first attach a little brass cup to the
pendulum (Fig. 6) about a third of the way
down from the top, and put in it a dozen
or so pieces of about No. 24 wire. long
enough to project well out of your cup. so
wou can get hold of them easily with your
fingers. Now you regulate your pendulum
by the bob-screw till you get it fairly good,
say to half a minute a day; after that, you
regulate by taking wires out of the cup, or
putting i e in, as the case may be. Your
hand can follow the motion of the pendu-
lum eastly enough, especially as the oscil-
lation is short up near the top, so you
don’t have to stop it. The more you l[oad
the cup, the faster the pendulum wili beat,
which is opposite to what you might sup-
pose; but the weight above tends to make
a shorter and quicker pendulum thore.
which shortens the net oscillating length of
the whole. As you get nearer to seconds-a-
day you can use pieces of finer and finer
wire, till finally you reach the point where
the erratic changes exceed your regulation.

[IF7atch for the next paper describing the
wheel-work in the October issue.}

HOW TO POLISH HARD FIRER.

Hard fiber is used to a larger extent by
amateurs in making wireless and electrical
apparatus, but it has the disadvantage of ab-
sorbing moisture and soon becoming a poor
insulator. To overcome this diffhculty I
used the following method: After the fiber
has been cut to size, sand-papered smooth
and all holes drilled, soak a piece of waste
in thin white shellac and place on the center
of a piece of cloth which has been soaked
in boiled linseed oil. Then bring the edges
of the cloth up around the waste and twist
up tight until the shellac hegins coming
thru the cloth. Then rub the fiber firmly
but rapidly with a circular motion, and con-
tinne rubbing until the shellac begins to
get sticky. Do not stop with the cloth rest-
ing on the fiber as it is apt to lcave a spot.
Before the polish is put on the fiber should
be left in a warm dry place for a day or so
to expel all moisture. After one layer has
dricd. the fiber may be rubbed with fine
steel wool aned another coat of polish put
on. About three or four coats should give
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a fine mirror-like polish. This is the way
the finish 15 put on pianes, ctc., and if the
experimenter is careful, he should he able
to attain good results after a few trials,
To keep the moisture out the fiber should
of course be covered completely with tlhe
pulish.

Contributed by E. C. SCHURCH

A HOME-MADE “MAGNETIC"
WINDOW ATTRACTION,

This window attraction is suitable for
a tobacconist’s or other shop and never
fails to attract the passers-by, who try to
solve the riddle. The etfect produced is as
follows: A glass dish “A” is resting on
three glass knobs “C," which in turn are
supported by a small wooden box *D."

About half a dozen cigarettes are lying in
the glass dish. Suddenly the cigarettes rise
on end and are standing nearly vertically
for a few moments, then they fall back
again. This is repeated for any length of
time.

The cigarcttes cannot be operated by
threads, as they roll about when they drop
back again, and as the dish is supported
by three glass knobs, the average spectator
does not thiuk it likely that the cigarettes
are operated from below,

But they are!

The box contains a powerful electro-
magnet which consists of an iron core “F"
and the winding “E  This electro-magnet
15 connected 1n series with a Thermo-blink
flasher and three carbon filament Jamps.
The jatter are connected in parallel. When
the current is thrown on, the iron core “F"
will be magnetized by the coil and attract
the cigarettcs.

. These cigarettes are of special constius-
tion and consist of a wooden part “G,” ang
a steel part “I." The latter 1s made fromw
a wire nail about !4 inch diameter by 5&
inch long.

The wooden part is hollow so as to make
the cigarette dummny rise easily when the
current magnetizes the core "I

After the current has been passing thru
the circuit described above for a short time
the Thermo-blink flasher breaks the cir-
cuit only to close it again in a few seconds.

Three lamps are placed in parallel so as
to get the greatest amperage possible, and
for the same reason carbon filament lamps
were chosen.

The iron core was made of a short piece
of mild steel shafting, 3 inch diameter. It
was thoroly annealed before being used, so
as to keep the residual magnetism as small
as possible.

Mo
I

fosther

Mollonss aw'/
&

# Section thvo Cporetie

Detalls for Making the *“Magic Clgarettes®’

Electrical Window Attraction. It Also Pro-

vides Plenty of Mystery for Parlor Enter-
tainnients.

The magnetizing coil “E” consisted of
about 200 turns of No. 14 gare, double cot-
ton covered copper wire. "G is a wooden
bloek to hold "F" in position. The con-
necting wires should be led thru the bot- -
tom of the box to render them as inconspic.

vous as possible
Countributed by ¢ A OLDROYD.
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A SMALL WATER MOTOR FOR
DRIVING DYNAMOS.
By W. E. Leach.

A water motor. owing to the variety of
uses it may be put to, will find ready call
among experimenters. It is not at all diffi-
cult to construct and below I describe one

Canstructlon Details foer a Small Water Mo-
tor Which Will Prove Useful In Driving
Dynamos or Other Light Machinery.

that I made and used successfully to drive
a dynamo. sharpen tools, as a drill, and
also as a small lathe.

The first thing to obtain is the materials.
These consist briefly of the following:—1
piece 2" x §8” x 10” plank (hard wood),
2 pieces 1” x 8 x 10” board (pine), some
14" x 4" board (soft or hard wood)—7
5" x 3/16” bolis. 4 114”7 x 3/16" bolts, |}
piece brass tubing 2" in diameter, 214"
long (for nozzle).

To begin with, cut a case from the piece
of plank as shown in Fig. 1 A and B, Bore
seven V1" holes thru this as shown. At the
bottom bore a 114” hole for an outlet. Then
at the top. bore a 14" hole about 12° to
the horizontal: this is the inlet. The ro-
tating section is made up as shown in
Fig. 2 A and B. The vanes or paddles are
cut from 4" boards and of dimensions
shown. They are hollowed out at the ends
and are set into an axle cut from a piece
of hard wood 114" x 2” with a 4" hole
thry the center.

To make the nozzle take the piece of
brass tubing above mentioned and solder
to it a cone shaped piece of tin as in Fig.
3—A. Now drive this into hole at top
of case until its tip first comes to the in-
ner edge.

Now for the sidcs. cut two pieces out of
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1” pine as shown in Fig. 4. Bore 7 14"
holes thru these to correspond to those
in the case (Fig. 1). At the center bore
a 1” hole, and about 1” away from the
center in a perpendicular line, dnill one 14"
hole on each side of this as shown. Now
make two plates 3” in diameter and 14"
thick as shown in B (Fig. 4). Bore a 14"
hole in the center and about 1” to either
side bore another 14” hole. Make two
plates of iron as in Fig. 3—B. Drill holes
to correspond to those in the plates, Fig.
4—B

Give all parts two coats of good water-
resisting paint and when dry assemble as
follows :—Place a plate (Fig. 4—B) on the
outside of the sides, put a wad of packing
soaked in oil in the 1” hole. Then place
an iron strip (Fig. 3—B) on the inside of
each side and bolt firmly together with two
14" x 3/16” bolts. Drive a shaft thru
the rotating part. Insert one end of shaft
thru one side and then place inside of
case. Put the 7 57 x 3/16” bolts thru and
fasten the other side together. (In setting
up. if some pitch is placed between the sides
and case it will prevent any leakage.) Con-
nect the motor to any faucet by a rubber
hose and it is ready for work. If all parts
were smooth and bored and cut accurately,
little trouble will present itself and the
motor will go buzzing around at first con-
nection.

X-RAY TUBES FOR HIGH-FRE-
QUENCY COILS.
(Continued from page 309)

It is really a combination of two dis-
tinct tubes, as indicated by the heavy ver-
tical dotted line. \Vhen the current passes
in the direction of the arrow (b) X-rays
are produced from the cathode and target
(c and d) in the righ-hand half of the
tube ; alternations in the opposite direc-
tion, imdicated by the arrow (a), produce
a stream of rays from the left half of
the tube.
of high-frequency X-ray tube, as it uses
both sets of alternations. It is now prac-
tically obsolete, however, as it was found
that the two sets of X-rays overlapt and
produced double outlines in the skiagram.

At the present time there are two types
of X-ray tnbes made for use with high-
frequency currents. The one shown in
Fig. 3 has a target of heavy copper faced
with tungsten, and is mounted opposite the
active cathode (c¢); when the current flows
in the opposite direction the electronic
stream from the small cathode (c') be-
comes choked out and dispersed by the
constricted glass neck (d), which acts, in
a measure, as a valve, eliminating the in-
verse discharge.

Another type of modern high-frequency
X-ray tube is shown in Fig. 4. in which
the cathode rays from the small aluminum
mirror (c') focus inside a small copper
cone (d), in which they are converted into
heat and take no part in the production
of the X-rays.

Tubes of these types may be operated
by the current from a Tesla coil or from
an Oudin resonator. In a previous article
in the May issue of the ErectricaL Ex-
PERIMENTER the writer has given details
for the construction of apparatus of both
these types. 2

When the Tesla coil is used its termi-
nals are connected to the two aluminum
cathodes (¢ and ¢'); the Oudin coil has
but one active terminal which should be
connected to the active cathode (c); the
small cathode (¢') may be grounded, but
this is not absolutely necessary.

X-ray tuhes are spoken of as “hard” and
“soft”—a “hard” tube is one which has
been exhausted to a very high degree—
(sayv. one-ten-inillionth of an atmosphere)
—a “soft” tube has a lower degree of
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exhaustion (between one-five-hundred-thou-
sandth and one-one-millionth of an atmos-
phere}. More current is needed to oper-
ate a hard tube, but it gives deep pene-
tration and works more quickly. The soft
tube, on the other hand, produces strong
contrasts in the skiagram or fluoroscope.

Tubes have a tendency to become hard
by use, the trace of residual air or gas
being gradually driven out thru the in-
termolecular spaces of the glass by the
electronic bombardment. So it is neces-
sary to provide the tube with some means
for replacing these lost ions at intervals.

The first 1s of the thermic type and is
now seldom used (see e, Fig. 2); it con-
sists of a small bulb containing potassium
chlorat sealed into the side of the X-ray
tube. By heating this bulb with a match
or spirit-lamp, a trace of oxygen is given
off, which reduces the pressure in the tube
to the required degree. The modern high-
frequency tubes use the forms known as
the “spark regulator” and the “osmotic
regulator.”

The first is the more common type and
is shown in (i, Fig. 3). A platinum wire
is sealed in the regunlator tube which con-
tains a gas-producing chemical, such as
manganese dioxid, or sodium formate, f.

In practise a piece of E-shaped stift
brass wire set in a rubber handle is used
to divert a portion of the current from
the active terminal to the wire in the regu-
lator: the heat from the current liberating
the gas and softening the tube.

A regulator of the osmiotic type 1s shown
at (g, Fig. 4). It consists of an extremely
small tube of metallic palladium sealed
into the side of the X-ray bulb, the inner
end of the metal tube being open while
the outer end is closed. Ordinarily the
tube is protected by a cylindrical glass cap.
If the latter be removed, and the flame of
a spirit-lamp be applied to the closed ex-
tremity of the palladium tube, hydrogen
ions from the interior of the flame will
be drawn thru the intermolecular spaces
of the heated metal into the X-ray bulb.

Amateurs and physicians using X-ray
outfits often desire to view considerable
areas of the body simultaneously; this can
be done only by using a large fluorescent
screen and covering the X-ray tube with
opaque material. Ordinary fluoroscopic
screens are coated with barium-platinum-

One Form of Commercial Hligh-Frequency

X-Ray Bulb of the Single-focus Type, Utiliz-

ing An Active Cathode “C”, Also a Small

Cut-off Cathode “C!'. The Inverse Cath-

odic Stream frem °*C! Is Choked Off and

Dispersed by the Constricted Glass Neck
D", Which Acts As a Valve.

cyanid and cost about $0.25 per sq. inch.
N very good screen may, however,
be easily made by evenly coating a sheet
of white cardboard with a solution of
sodinm silicat and immediately sifting on
it finely powdered calcium tungstat. Gent-
lv raise the screen on its edge and tap it
to shake off the excess of tungstat; then
allow to dry. A still simpler experimental
screcen mav be made by painting a card
several times with a strong solution of
quinine hi-sulfate.
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A Home-Made Arc Search-Light for the Amateur

AHE arc scarch-light here shown and

described when properly constructed

and focused, is capable of projecting a

powerful bcam that can be secen for several

miles around. The amateur will find it very
interesting to pick out

By FRANK M. JACKSON

is next fastened to the rear end of the
search-light. This mirror reflects the light
from the arc and sends out a beam greatly
intensified.

Great care must be taken in the construc-

jastened onto cach side of the block, D.
which is I1xIx?. inches and is cove witl
asbestos and tin.  To this block als
fastened the hanc 11, with the hard rub
her knob on the end. The clamp at the
ragh i t y

distant objects as well
as passing pedestrians
and vehicles. The ma-
terials required are
few, most of which
are found around the
amateur’s home. The
search-light is not dif-
ficult to construct and
is quite worth the
cflort.

The body of the
searchlight, A (Fig.
1) is a large syrup
can, 7 inches long and
0% imches in diameter.
No other size can will

do unless the carbon
clamps and base are
made to correspond
with it. The venti-
lation top, V, is made
from tin, cut and
bent into the shape
shown. The holes are
punched to allow the
heat and smoke to
escape. Before fast-
ening it to the can a
large oblong hole is
cuyt directly under it
The top is then fast-
ened on with small
stove bolts. A broom
stick fastened to the
back of a tin strip,
bent into a sort of U
shape, bolted to the
back of the can, forms
a handle.

The next thing to
make is the base. A

AT ;5 tastenca to the
basc. The clamps
should each te 214
inches high. A stick
of carbon 4 inch in
diameter and 12 in-
ches long may be pro-
cured from a store
dealing in electrical
goods for only five
cents. It is broken
into four equal pieces
to put into the clamps
and held into position
by the screws, S and
S. Put a nail. N into
the right hand end of
the base.

The next thing to
do is to put the clamps
inte the seacch -iight
can. The bést way to
find the position for
the proper focus 15 by
holding a candle at
different distances
from the reflector.
When the smallest
spot is projected this
is the best focus.
Mark this position and
put the clamps in as
shown in Fig, 3, with
the nail at the right
hand end and the
handle at the left go-
ing thru small holes,
one in each side of the
can. If desired striped
glass, as shown in

Fig. 1, may be mount-
ed on a hinged door

stand taken from an
old electric fan is just
the thing, but a wood-
en or iron one with the
same swivel adjustment can be easily made
and will well serve the purpese. In Fig. 2
the wooden one is shown with the dimen-
sions. The dotted circle represents the

Showing the Arc Search-Light Made by the
Author, Compiete with Rheostat.

front of the can and shows method of fast-
ening it to the base. These bolts must be
loose enough to permit movement up and
down. Movement from side to side is_al-
lowed by the single nail shown at N, Fig.

Next procure from an automobile sup-
ply house or garage a parabolic reflector
such as that from an old eas lamp. This
should be abant 6 inches i diameter. It

Appearance and Detail of Arc Carbon Hoider for Experimental Search.Light.
scientific as Well as Practical Uses Can be Found
Stunt of “Talking Over a Beam of

Light.”

tion of the ¢lamps, which are to hold the
carbons, to follow the dimensions correctly.
The wooden base, B, Fig. 3, is 54x1x¥:
inches. First cover it all over with a thin
piece of asbestos. Next a strip of tin is
fastened around the left hand end of the
base and runs ¥ of the way to the other
end. Then a small space ¥4 inch is left so
that the tin strip on this end will not short-
circuit with the strip on the other end. A
small piece of tin is put on the right hand
end, the same as the left, but much shorter.
The clamp at the left hand end is adjusta-
ble. It should slide easily over the tin strip
on the base. It is made from tin cut and
bent around the carbon and base and then

wvac
fuses. W

| AMMA—
/

MW /

7

X Resistonce

MAMY

)

@

Connections for Minlature Arc Search-Light
on 110 volt Circuit.
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for Such a Device,

at the front of the
searchlight, but is not
necessary. The search-
light is now complete.

A suitable resistance to operate with the
searclilight must be constructed. This re-
sistance is shown in Fig. 4. The two ends
are each 4x12 inches and the top and bot-

Many
Inciuding the

How Rheostat Frame Is Made. It Should be
Constructed of Fire-Proof Materials Thruout.

tom are each 4x18 inches. Aiter sc¢rew-
ing these boards together as shown, they
are lined inside with heavy asbestos. Pro-
cure irom a hardware store 30 jeet of No
18 soift iron wire. which will cost about
five cents. Cut the wire in two 20 ioot
lengths and run it in zig-zag fashion thru
staples in two rows 3 inches apart. the
length of the boards. Fig. 4 shows how
the wire is pulied thru the staples in two
(Continued on page 332V
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This department will award the following monthly prizes: Flrst Prize, $3.00; Second Prize, $2.00: Third Prize. $1.00.

The purpose of this department is to stimulate ex

erimenters towurds accomplishing new things with old apparatus or old material.

and for the most useful. practical and original idea submitted to the Editors of this departmeni, a monthly series of prizes will be awarded.
For the best idea suhmitted a prize of $3.00 is awarded: for the second best idea a $2.00 prize. and for the third best prize of $1.00. The article

need not be very elaborate. and rough sketches are suflicient.

sketches on sebarate sheets.

We will make the mechanical drawings.

Use only one side of sheet. Make

SECOND PRIZE, $2.00

AN ELECTRIC RAIN ALARM.

Take an ordinary funnel, either glass or
tin, and fasten it into place where the rain
can get mto it easily and quickly. Take a

An Electric Rain Alarm Is of Undoubted

Value in Every Home. The Rain Water,

Mixing With a Few Grains of $Salt, Closes
the Alarm Circuit.

cork, or preferably a rubber stopper, with
two wires thrn it, as shown in the diagram,
and insert in the smaller end of the fun-
ncl. The wires should be only a small
space apart, and you should drop a little
salt into the funnel to make the water a
better conductor,

When a few drops of rain fall into the
funnel it will close the circnit thru a relay
and battery, thus ringing a bell.

Contributed by G. C. ZANKL.

UNIQUE EXPERIMENT WITH
MOTOR AND COMPASS.
While working at my electrical appa-
ratus. I picked up my compass and placed
it near a screw-driver not thinking that

Demagnetized Compass Needles May Be Made
As Good As New by Simply Placing the Com-
pass Under the Field Legs of a Toy Molor.

it would injure the compass. After re-
maining there for two days, it drew all the
magnetism from the needle of the compass.
It would remain in any position that 1

FIRST PRIZE, $3.00
A MAGNETICALLY CONTROLLED
OIL CUP.

An electro magnet is used in this scheme.
A are the electric wires. D is a round
soft iron plate, C is ‘the screw rod. E is an
iron cap on top of the oil feed pipe F.

To open the’ oil cup furn on the electric
current and iron dis¢ D becomes magne-
tized and pnlls up cap E on top of oil feed
pipc F. and the o1l will start to drip.
\When the current is shut off D loses 1ts
magnetic power. E and F drop down and
close up the oil /hole again. To regulate
the flow of oil,-B is turned and the screw
rod C raises 4r lowers plate D. By using

(o Flectro-
— L. Magnet

@

A Practical Application of the Electro-mag-
net, Enabling the Engineer to Control Oil
Cups At a Distance, Also In Groups.

a small solenoid and a rheostat the control
of the oil cup can be made quite precise,
Contributed by
OTTO C. HALSTRU\L

placed it, making it, of course, nseless. |
resolved to fix it. and after expcrimenting
with it for fully an hour. succeeded as fol-
lows: I placed the North pole of my toy
motor facing North. then I placed the com-
pass under the field coil of my motor.
which 1 put in operation for about onc
minute. after which it served as a new
compass. The armature should be left out
of circuit.

Contril:uted by TOHN TUEBRLER.

Due to the advent of the war, we are
particularly desirous of obtaining manu-
scripts describing original and practical
“Electrical Experiments.”” We shall
continue to publish Radio articles, but
what we need is snappy “Electrical”
articles. Be on gnard for the enemy—
Repetition!
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THIRD PRIZE, $1.00

TIRE PLUGS AS INSTRUMENT

CUFEET.
After trying out varions anti-shock feet.
insulators, etc, 1 hit upon the idea of

taking a rubber bicycle tire repair plug
and drilling a hole in each corner of the

A New Use for Rubber Tire Plugs at Last,

why Not Use Them for Instrument Feet?

Too Bad Some Genius Can't Find an Elec-
trical Use for Old Shee Nalls.

base the size of the stem and gluing the
plug fasts This makes an excellent in-
sulator as well as silent and shock-proof
foot. (Ye Gods! Next!t Editor.)

Contributed by WILMER J. SLIFER.

A SIMPLE TELEPHONE.

The accompanying diagram shows a
good way in which to rig up a telephone
system by means of an E. 1. Co, Pony re-
ceiver which may be used as a telephone
(both for transmitting and rcceiving) up
to a distance of I[50 feet or more. For
longer distances batteries should be con-
nected between the receiver and line wire.

After the stations are connected *as
indicated, one station may ring the other
by removing his receiver. the weight of
which has kept the ground wire in con-
nection with the bell. and turning the
switch handie to point 2 in the diagram.
To put both receivers in the circuit it js
necessary to throw the switch back on point
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To Make This Simple Telephone System All

You Require, Are Two 75 Ohm *Phones, 2 Call

Bells. 2 Push Buttons. Batteries. 2 Switches
and a Pair of Home.-made Hook Switches.

4 S
Switch -

1. The weight of the metal hook will
cause it to drop to the lower contact.
Contributed by CLAUDE IRELAND.
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THE FEAHKL.I:]E EXPERIMENTAL

.
(i oekiewed from page 311)
vited  giesis aeed Irll.'I‘Llll.fS, and every en-
COUTACCINUT Was pivin to original experi-
ments anid the comstruction of original ap-

pacatus el for somwe time it was a rule
teat cach member must perform an Orig-
imal  experyment, Bhowever crude, at least

wnce @ meeirth, aod macy well-known prin-

ciples in  elootricily, magnetsm, sound,
light, chemistry, etc, wcte thus demon-

strated and originality and initiative stimu-
lated.

With a view to bringing before the comn-
munity the earnest aims and accoinplish-
ments of the club, an claborate clectrical
dinner was given on January Jlst, 18],
which was atwended by Mayor Haynes of
the City of Newark; Senator M. T, Bar-
rett; Supt, of Public Schools, \\. N. Bar-
ringur, Sec. of the Board of Education,
Lyndon Brice, and othcr prominent men,
including \\ailham \Wallace, Edward Wes-
ton, Francis R. Upton, Frank J. Sprague,
Jame= M, Beck and Richard IF. Outcault.
The pguests were entertained by electrical
experiments, and many novel effects, and
regaled with food and coffee cooked by elec-
tricity. Cigars were lighted by electriaity.
for there were no matches to be had, and
a tiny clectric railway running about the
table carried food, cigars, cigaretics, etc,
to the guests, \\h:le in the meantine !hcy
were entertained with instrumental and
vocal music rendered by a young tady scated
at a piano a block away, which mausic was
transmitted by a loud-speaking telephone
thru a trumpet suspended over the table;
from this trumpet hung a circular bomb,
which was exploded by electricity during
the feast, bombarding the guests with bon-
bons.

A number of electro-magnets hung sus-
pended at various points from the ceiling
aricd were connected in series with the light-
iy eircuit; these magnets held up roses
and earnations to each of which a tiny nail
or screw bhad been attached, so that when
the magnet circuit was broken the guests
were freated to a shower of beautiful
flowers, which fell all over the table. There
were hears, alligators and storks about the
table, equipt with blinking eyes and hold-
ing ‘electric lamps or other ornaments,
while real gold fish, which had tiny incan-
descent electric lamps inside their stomachs,
connected by thread-like insulated wires to
a storage battery were beautifully illumi-
fiated from time to time i1n the darkened
rosan as they swam about in a huge glass
globe.  Near the center of the table were
three skulls with electric lamps blinking in
their eveless sockets; they rested on a black
vitheet pedestal containing a concealed pho-
nograph and frequently during the meal
the guests were startled by a sepulchral
voice emanating from the skulls which said:

Y45 ye are now, s0 once were we.
A we are now, so ye shall be”

Perhaps the most interesting feature of
the dinner was presented in a life-sized
wax hgure of Benjamin Franklin loaned
b the "Eden Musee,” who with a btnig-
nant &mile on his countenance, sat at the
head of the long table and pre51dcd over
the feast: periodically Franklin who held
in ane hand a kite string attached to a
replicn of Franklin's kite placed in the far
corner of the ceiling of the room, woul!
draw a long flash of lightning to a key
held in the other hand and by means of a

phonograph inside of his anatomy, he
made an address to the guests as fol-
lows

“My dear Frieuds:—
“Thraugh the genius of My, Thomas
Edison, I come back 1o yau from the
past of over a century ano. | am glad 1o
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find [ am sa well remembered and [ am

Pleased to preside at this, the first annual

banguet o) the Franklin Experimento!

Club of Newark, New Jersey.

“Goaod things wall bear repeating. Let
e quote some expressions of mine, which
I sce have noie beconte heusehold words
of yours.

““Larly to bed, and curly to rise, makes
a man healthy, wedlthy and wise!

“Uf yon wonid kwow llw talue of
money, try and barrow some.”

“UUhen the .;cll 15 dry, they krow the
sworth of water)

“‘Experience keeps a dear school, but
foo}s will learn at no other!

‘Now I hate a sheep and a cow, evcry
one bids me goad morning.

“‘For want of a nail,
lost;
lost!

“‘Three removes are as bad as a fire,
and a rolling stone gathers no moss.’

o small leak sl sink a great ship)

‘“Hhat maintaing one vice wanld bring
up two children’

“‘Industry pays dcbts, and despair in-
crcaseth them.

““Always taking out of the meal tub,
and ncver putling i, soon comes to the
bottom.”

“‘If you would have a faithful servant
and one that you like, serve yaurself.

“‘Sloth, like rust, consumes faster than
labor wears, m(hil(‘ the used key is al-
wuys bright,

During the dinuer some appropriate re-
marks bearing npon Frankhn, and his
work, made by Mr. Edison, and which he
had personally recorded upon a phonograph
cvlinder especially for the occasion, were
listened to with great interest.

At the center of the table stood a five-
foot reproduction of the Eiffel Tower,
lighted by many tiny electric lamps with a
miniature searchlight on top. During a
sudden darkening of the room the model
was beautifully illuminated by colored fire
set off by electricity on the various plat-
forms of the tower: this was followed by
the Marseillaise sung by Mme. Adini and
Al. Melchizdec of the Grand Opera, Paris,
rendered by a phonograph cylinder made
by the society’s president in M. Eiffel's pri-
vate room on top of the Eiffel Tower the
day the Paris Exposition of 1889 closed.

The guests also listened with rapt atten-
tion to the voices of M. Eiffel, M. Gounod
and others shouting “Vive la France,”
*Vive la Republique” as the booming of
the official gun stationed on top of the
Eiffel Tower could be plainly heard, an-
nouncing the close of the Paris Exposition;
simultaneously a tiny cannon on top of the
replica of the tower, which decorated the
table, was fired off by electricity and the
dinner and its festivities came to a close.
Each guest carried away as a souvenir a
medallion of Benjamin Franklin, on the
reverse of which was inscribed data re-
garding Franklin, and the Franklin Ex-
perimental Club.

the shoe was
for want of a slzoc' the horse was

AN EXPE.RIMENTAL GEISSLER
TUBE.

The best results and effects are obtained
with discharges from the secoudary of an
induction coil in glass tubes when the ex-
haustion is carried to a pressure of about
2 mm. of mercury, and the tubes ate per-
manently sealed.

IHowever for experimental purposcs a
Guissler tube made as described below gives
most satisfactory results,

Procure a glass U-tube about 34 inches
high, il it with clcan mercury, closc the
ends with the fingers and invert it into two
vessels of mercury. Upon removing the
fingers, the mercury in the two arms will
fall a few inches, as shown in the accom-
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panying sketch, This will create a vacuun
in the upper part o1 the wbe, known to
physicists as a Torricellian vacuum, from
Torricelli, a puptl of Galileo.

Wires are led from the mercury cups
to two hinding-posts, as shown, I{ the elec-
trocdes of an induction coil are connected
to these terminals, a Juminous phenomenon

Torricelion
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Leissier 1ubes Are Not Always Available

When Wanted. Here's the Way to Make
One In Your Laboratory.

is produced in the upper section of the tube.

This experiment may be varied by care-
tully admitting different gases or vapors
into the evacuated space. The luminous
effects obtained thereby are very beautiful.
The colors are determined by the nature of
the residual gas. Hydrogen glows with a
brilliant crimson; the vapor of water gives
the same color, indicating that the vapor
is dissociated by the discharge. An exam-
ination of this glow by the spectroscope
gives the characteristic lines of the gas in
the tube.

Contributed by PETER J. M. CLUTE.
(Union College, Physics Laboratory.)

A CONDENSER SWITCH OF
PROVEN EFFICIENCY.

Here is a small (or any size the reader
may desire to make it) switch for use on
an adjustable condenser. Tt is simply built
and will work easxly without getting out
of order readily.

It is m2ade from a fiber washer and half
of a brass washer, ntted so there will be
an even surface as shown. The contacts
are made from brass strips cut and bent
into shape.! For a handle an old typewri-

%
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If Properly Made This Form of Condenser

Switch Wil Give the Best of Satisfaction.

Bend the Contact Springs So They Do Not
Catch on the Disc Edge.

ter knob will do. A few brass, round-
head screws and a wooden base make up

the rest. i
Contributed by A. C. HANSEN, JR.
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HOW TO CALCULATE THE

CANDLEPOWER OF A LIGHT.

To compare the (illuminating) power of
two lights, ¢, o., lamp (L} and candle (C)
is quite a simple matier by the following
(Rumford or shadow) method: Pin to the
wall a piece of white piper. About a foot
away Trom and i front of this paper fix
a rod, B (say an office ruler). vertically,
says @ writer m 1 hy mateur Photogra-
pher’s Weekly. Place the lamp L, in line

L2 S0

/ L Frecrric \Ruser
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A Simple Method of Determining Candle-
Power of a2 Light.

with the rod so that it casts a shadow of
the rod, R, vertically somewhere about the
middle of the paper screen. Now place the
candle, C somewhere between L and R,
so that the two shadows of R cast by C
and L are just touching (side by side).
Move C and about until these two
shadows seem to be equally dark—or light,
as vou may be disposed to regard mat-
ters. Now the shadow cast by L is il-
luminated by C, and that cast by C is
iluminated by L. The illumination values
are inversely as the squares of their dis-
tances from the screen. For example, sup-
pose C is 24 inches from the screen and
L is 8} inches from the screen. \We see
at once that dividing these distances by 12
we get 2 and 7. Squaring these numbers.
we have 4 and 49, roughly say 4 and 350
i. ¢., 2 and 25, or 1 and 12%. So that the
lamplight is 1234 times the light or candle-
power of that particular candle. For more
precise results you must obtain a stand-
ard candle (cost about 25 cents).

FUSE CLIP CLEANER.

This is a device for cleaning fuse clips
on blocks using cartridge fuses of the
ferrule tvpe, and as dirty clips do not make
good contact it will prove a very useful
and handy article to have. It is made from
a blown fuse of the proper size to fit the
block to be cleaned. Take two pieces o1
fine emery cloth, cut to the width of the
brass ferrules of the fuse, marked A-A,
and just long enough to go around once.
Put a little glue on the cloth side and
squeeze tightly around ferrule and tie with
a string to hold them securely until the
glue has had time to dry. Then drill a
hole thru the fiber body B. and insert an
eight-penny nail to be used as a lever. To
use, insert in the fuse clips as you would
an ordinary fuse and by using the nail as
a lever and rocking it back and forth, you
will find that the clips have been evenly
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Pull This Home-made Cleaner Back and
Forth a Few Times in the Fuse Clips and
They Will Be Thoroly Cleaned,

cleaned. and will make a first-class con-
tact. A large percentage of tfuses are
blown, or in other words melted, by the
heat generated from a poor contact of the
fus<e. and the fuse terminals or clips.
Contributed by FRED R. KLINK.
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“RADIO” COMMUNICATION OVER
GAS AND WATER PIPES.
(Continued from page 318)

Considering the receiving apparatus
necessary to pick up the buzzer signals as
transmitted thru the earth. we have at Fig.
1 the simplest type of receiver, vic., one
employing a radio detector such as silicon,
or other mineral, and a pair of radio re-
ceivers connected unilaterally to the water
pipe. \We call particular attention to this
first circuit, as it shows a very important
consideration; . ¢., that the radio detector
circuit of whatever type used should be
connected only in a unilateral manner so
as to be excited by owme wire or unipolar
current. The detector circuit should not
under any condition be connected in
a bipolar manner, or the operator there-
of is liable to get into serious trouble
with the Government authorities. The re-
ceiving circuit Fig. 2, shows a unilateral
detector with small fixt condenser shunted
across the 'phones; this local circuit be-
ing tunable by means of a loose coupler,
and variable condensers shown. The pri-
mary of the loose coupler is connected
thru a variable capacity to the water and
gas pipes.

The receiving circuit shown in Fig. 3 i1s
similar to diagram No. 2, except that an
ordinary tuning coil or adjustable aircore
inductance is emploved instead of a loose
coupled two-coil transformer. In this cir-
cuit a variable condenser may be used as
indicated by the dotted lines to properly
attune the secondary circuit. Receiving
diagram No. 4 is for loose coupler and
an Audion detector which is connected un-
ilaterally.

Several hook-ups are given for combined
transmitting and receiving circuits utilizing
a buzzer transmitter and unilateral radio
receptor. These circuits are simple and
no trouble will be experienced in under-
standing them.

Diagram No. | utilizes a double-contact
telegraph key; diagram No. 2 calls for a
single contact key, and circuit No. 3 also
utilizes a single contact key, but requires
a two-point switch to change the apparatus
from transmitting to receiving.

A HOME-MADE ARC SEARCH-
LIGHT FOR THE AMATEUR.

(Continued from page 329)

rows, irom one end to the other. A porce-
lain tube is put in each end.

The apparatus is connected as shown in
Fig. 5. Two lamp cord wires are run from
the plug and socket attachment into the re-
sistance box and connected to the two re-
sistance wires, one to each row. Lamp
cord connections are made to the wires
at the other end and led out to the search-
light. Here they run thru a porcelain tube
into the searchlight, where they are con-
nected to the screws that hold the carbons
in place. Pefore trving, the searchlight
change the fuses in its circuit to at least I3
amperes. This is important, for if the
searchlight is leit burning continuously very
long. fuses of lower ampereage are apt to
blow. To use the searchlight. push in the
handle with the rubber knob on it until the
carbons touch. The light will not be very
bright until the ends oi the carbons have
points burnt on them. It is a good plan
to file a point on the carbons before put-
ting them in. Different focuses can be
obtained by merely turning the knob to the
right or to the left. A large spot is best
for short distances, while a small spot is
best for long distances.

f have shown many boys in my home
town how to construct searchlights similar
to this one. A searchlight seems to inter-

est every boy.
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SELENIUM CELL DESIGN AND
CONSTRUCTION,
(Continued from page 323)
for winding, but it is rather difficult to

wind such wires evenly.

Another modified form of this cell con-
struction is shown in Fig. 3. In this case
the selenium is placed on the insulating
support before the wires are wound on.
This form was not found to be very sat-
isfactory. It is difficult to properly anneal
as the selenium is practically hidden by
the wire and in use the selenium is shaded
too much by the wires unless the light is
traveling perpendicularly to the axis of the
cell and the source at a fairly great dis-
tance.

The disadvantages of the Bidwell cell are
to a large extent done away with in the
forms of construction emploved by Hell
and Taintor, Mercadier and Frittz A
cross-section of the cell emploved by Hell
and Taintor in experiments with their plra-
tophone is given in Fig. 4. Roumd disks
of brass or copper about one inch in di-
ameter are mounted on twn metallic rods;
the plates being separated by mica washérs
and alternate disks connected to the rods.
The result is a cylinder with alternate
plates connected to the same terminal.
The selenium is flowed over the surface
of the cylinder in a thin laver and tharoly
and slowly annealed. This construction is
good where it is feasible 1o use a para-
bolic reflector, so all sides of cell may
be acted upon. The thinner the hlm on the
cell the greater the ratio of the lighted
to the darkened resistance.

Where a flat cell is preferred the Lfer-
cadier type will be found mseiul. In this
cell the conductors are wound in a fat
spiral as shown in Fig. 5 Alia =trips
serve to insulate the plates, With a hitle
care excellent cells of this iype may be
constructed. They have the same charac-
teristics as the Bell type of cell, but are
oi simpler construction. [hme to the fact
that the strips are curved, it will be found
rather difficult to make a number of these
cells having the same resisiance, because
slight variations of the curvature between
the metallic strips will result in cells of
widely differing resistance,

To Ruhmer is due the credit for =n-
closing selenium cells in a yacuum to pros
tect them from moisture and dust. In all
types of cells in which the selenium comes
in contact with the air i1 15 advisable 1o
make some provision to keep ouf mois-
ture. This can be done hy enclosing in a
glass bulb or test tube. Flat cells may be
enclosed in small wooden pill baxes which
have a small glass windaw on aone side
A simple construction emploved by the
writer is to utilize the end of o tuhular
flashlight. The tube was cut ofl just back
of the threaded end supparting lens and
a fiber bottom put in, The copfainer wad
warmed and after inserting the cell was
scaled with wax. A small threaded screw
was fastened in the fiber bottom to elamp
the cell in any desired position. Another
mettrod of protecting the cells is to paint
them with a transparent varmish. By mix-
ing dyes with this varnish it is possible
to make a cell that will only be acted
upon by one color. The transparent col-
lors sold for painting postcards will be
found suitable for the purpose.

The last mentioned cell, the Fritts, 1=
possibly the most sensitive type ever de=
veloped. Its construction is fairly easy,
but gold foil is used in the construction.
It is not affected to an appreciable extenr
by moisture and can be made in extremely
small sizes without difficulty. (See Fig. 6.1

It consists essentially of a thin film of
selenium on onc side of which is a copper

(Continued on page 356)
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Experimental Chemistry

Sulfuric Acid (1{istory)
ULFURIC acid, is without donbt, the
most important and useful acid
known, and has been called, next to
human food, the most valuable of
products. By its mcans ncarly atl

the other acids are prepared, whilst its
manufacture constitutes onc of the most
important branches of modern industry
owing to the great variety of purposes for
which it is needed, as there is scarcely an
art or trade in which in some form or other
it is not employed,

in enormous quantities

Fig. 81. Introducing Burning Sulfur In
Bottle for the Minute Preparation of Sulfuric
Acid—H.S0O,.

it is used in the preparation of material for
bringing food plants to maturity, in the
manufacture from common salt of a great
variety of compounds of Sodium and

By ALBERT W. WILSDON
Sixieenth Lesson

acid, and from its property of fuming in the

air is known as “Fuming Sulfuric acid.
The method by which the greater part of
the acid is at present produced is said

Fig. B2. Method of Introducing HNO; on
Paper In Bottle In Which Sulfur Was
Burned. For Preparation of Sulfuric Acid.

to have been introduced into England from
the Continent by Cornelins Drebbel; but
the first positive information which we pos-
sess on the subject is that a patent for the
manufacture of Suifuric acid was granted
to a quack doctor by the name of Ward.
For this manufacture lie employed glass
globes of about 40 to 50 gallons capacity;
a small quantity of water having been
poured into the globe, a stoneware pot then
introduced, and on to this a red-hot iron
ladle was placed. A mixture of Sulfur

and Saltpeter was then thrown into this
ladle, and the vessel closed in order to
prevent the escape of the vapors which
were evolved. These vapors were absorbed
by the water, and thus Sulfuric acid was
formed. This product, from the mode of
its mamtfacture, was termed Oif of Vitriol.

PRErARATION

It is not practical to make the acid from
its salts. Sulfur dioxid [SO.] in presence
of water [H:QO] and some oxidizer becomes
Sultaric acid {H.S0]. Sulfur Dioxid

Flg. 83.
eter

Recording on Chemlcal Thermom-
the Temperature Caused by Adding
Sulfurle Acid to Water.

[SO:] and WVater [H.O] have affinity for
each other and form Sulfurous ~Acid
[H:S0:], which only requires one more
Oxygen atom per molecule to make it

Chlorin, which enters mto the
making of such commercial
substances as glass, soap,
bleaching powder, and even
bread. Scarcely any of the
products of civilized lite have
been brought to perfection
without its use, directly or in-
directly. It is manufactured on
an enormous scale in many
countries; nearly one million
tons are annually made in the
United States, while Germany
had, previous to the European
conflict, produced a similar
amount, Great Britain pro-
duced close to one and a half
million tons.

Geber probably made and

Thisrie rube,

used this acid, which he called
"Vitriolic Acid,” but Basil Val-
entine was the first to fully de-
scribe the preparation of this
acid from Ferrous Sulfate
[Fe $O.] or Green Vitriol, aud
to explain that when Suffur 1s
burnt with Saltpeter a peculiar
acid is formed.

£1g 80

Sulfuric acid [H-SO.. If
Oxygen [O] were forced thru
the Sulfurous acid [H.$0sl, or
if the latter were exposed to
air, a weak acid would very
slowly form, but in practise a
stronger oxidizer is needed.
Nitric acid [HNO,], Nitrogen
Trioxid [N.Os] and Nitrogen
Peroxid [NO-] are most ef-
fectual for this purpose. Sul-
fur Dioxid is made by the re-
ducing action of Copper [Cul
on Sulfuric Acid [H.SO.].
Cu + 2H,SO‘

Copper Sulfuric
Acid

CUSOO + 21{;0 + SO,
Copper Water Sulfur
Sulfate Dioxid
By the action of Copper [Cul
on Nitric Acid [FING,], Nitric
Oxid [NO] is formed. and in
the presence of air oxidizes to
Nitrogen Peroxid [NO:].
_3Cu + BHNO,

Sulfuric acid was originally
obtained exclusively by heating
Green Vitriol: the acid thus
preparcd consisted of Sulfur
tri-oxid dissolved in Sulfuric

Acld.

talning Copper and Sulfurlc Acid; C.
Nitrliec Acld; D, Central Flask, the Sulfuric Acld Generator: E, Tube
for Blowing In Alr; F, Ventllator Tube (Slde Neck Tube In Experiment

Set-up of Apparatus Used In the Laboratory Preparation of Sulfurle
The Apparatus Follows: A, Flask Holdin

Described); G, 5.hole Rubber Stopper.
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Water; B, Flask Con.
Flask %ontalnlng Copper and

opper Nitrie
Acd
@ | 3cuNOw, + 4H,0 + 28O
Copper Water Nitric
Nitrat Oxid
Acid Peroxid
N NO.
Nitrie Oxygen Nitrogen

(Continucd on page 351)
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Under thts heading we publish every month
useful information in Mechanics, Electricity

and Chemistry. We shall be pleased. of
course, to have our readers send us any
recipes, formulas, wrinkles, new ideas. etc.,
useful to the experimenter, which wili be
duly paid for, upon publication. if acceptable,

COMPOSITION OF ALLOYS.

The number of alloy compositions such
as bronze, brass and babbitts which are
now placed on the market by varions com-
panies are almost innumerable. each con-
taining various proportions, and some hav-
ing special ingredients but nearly all con-
tain practicaily the same combination as a
basis. In almost every case the composi-
tion is varied slightly according to the uses
to which the part cast from the alloy is to
be put.

In general the composition of the most
common alloys is as given in the accom-
panying table:

Tabre of Coxpositiox oF CoaatoN ALLoYS
=
Alloys g . B F
= & 8 € § @
= LOJ K < 32 &
Babbitt's metal... 10 1 1
Bell-Metal 3 16 -
Brass, engine bear-
INE v.vniinnnn. 13112 1
Brass, locomotive
bearings ....... 7 64 1
Brass, for straps
and glands..... 16 130 1
Flanges to stand
brazing ........ .32 1
Muntz's sheathing .. 6 4
Metal to expand
mn cooling...... A 2 9 1
Pewter 100 .. 17
Spelter .......... .1 1
Statuary Bronze.. 2 90 5 .. 2
Tough brass, en-
gine work...... 15 100 15
Tough brass, for
heavy bearings.. 25 1€0 3
Yellow Brass, for
turning ........ .. 2 1
Solders
For brazing {(hard-
est) ....eiien. 3 1
Forbrazing (hard) .01
For brazing(soft) 1 4 3
For brazing (soft) , ]
For lead 1 .1l
For pewter ... 2 1
For tin 1 2

EXPERIMENT HOW TO MAKE GAS.

Take some hard coal and grind it up
fine. Put it in the bowl of a clay pipe and
put some plaster of Paris over the top to
seal it. Then put the bowl of the pipe
over or in the flame of the gas stove. In
a few moments the gas will be coming
out of the stem of the pipe and the same

can be lighted.
Contributed by SHERMAN B. LAW.

THE ELECTRICAL EXFERIMENTER

AN ELECTRIC GAS LIGHTER FOR
THE “LAB.”

An electric gas lighter is not only a ne-
cessity but a convenience, especially in
laboratories and such places, where gas is
turned on and off at frequent intervals.
The sketch shows how the writer con-
structed one with a few tools and in a
very short length of time. The casing (F)
is of hard rubber or fiber sawed as shown
in sketch; the bushings (E) and (E') are
also hard rubber or fiber, but can be made
of impregnated hard wood. Spring (C)
is to keep the movable electrode separated
from the statiouary electrode (A); (D) is
a clamp around the movable electrode to
hold the spring in its proper place.

AC ine

Inducionece

i

i @
This Electric Gas Lighter wWill Be Found a
Distinct Convenlence In Every Shop and
Use an Iron Core Inductance

ircuits and a Resistance Coil On
D.C. Circuits.

Laboratory.
On A.C.

The wires leading to the line and in-
ductance are flexible cords and may be
brought out to small terminals on the side
of the casing.

The indnctance can be varied by the
number or turns required for different
cycles; the inductance used by the writer
was obtained from an old A. C. arc light
but one may be easily constructed by wind-
ing a number of turns of wire around a
soft iron core

Contributed by HARRY E. BEANE.

AN IMPROVED PIPETTE.

In chemical laboratories the most com-
monly used dropper consists of a stralght
glass tube. However, if the tube or one’s
hands are wet, the dropper is hard to hold.

—— 2

Dropper wil? /aap as on oid for holding o

Place Your Finger In the Loop of This Iim-
proved Plipette and It Simply Can't Slip from
Your Grasp.

1 overcame this difficulty by bending the
tube 50 as to form a complete loop in it, of
about three-fourths of an inch. One can
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slip a finger thrn this Joop and all danger
of its slipping is eliminated. The sketch
represents the improved dropper more
clearly.
Contributed by
A\LFRIF:'.D H. HANSRATH, JR.

HOW TO SOLDER ALUMINUM.

There are varions compounds on the
market for soldering aluminum, but this
operation depends more on the workman
than on the solder and unless considerable
experience has been had it is probably bet-
ter 10 purchase solder than to attempt mak-
ing it. Zinc can be nsed but does not form
a very strong joint. Tin can also be used,
is more nearly the color of aluminum, is
stronger than zinc, bnt is very difficult to
work. A small proportion of phosphor tin
added to pure tin makes it work more
readily and is the basis of most aluminum
solder.

The chief difficulty in soldering alumi-
num is that the heat is dissipated so rapid-
ly that it cools the soldering iron and fur-
thermore alummum oxidizes instantly npon
exposure to the air. This extremely thin
film effectually prevents a perfect union
being made. 1f the parts are well heated
and melted solder kept hot while the iron
is allowed to stand on it, the surface can
be scmped beneath the melted solder by
the point of the soldering iron, thus pre-
venting to a certain extent the oxidization.
In this way the metal can be tinned. \When
both parts to be brought together are well
tinne(r, the parts can be united with some
chance of success, nitrat of silver, resin, or
zine chlorid being used as a flux. A solder-
ing tool of nickel gives more satisfactory
results than a copper one as the latter
alloys with the tin and soon becomes rough,

Cleaning the Metal: 1f the surface is
of such a shape that it cannot be readily
cleaned by scraping, it can be cleaned by
dipping it into a solution of nitric acid in
three times its bulk of hot water contain-
ing about 5 per cent. of commercial hydro-
fluoric acid. This causes a slight action
on the surface of the metal as shown by
bubbles. Rinse the metal after removing
from the acid bath and dry in hot sawdust.

Alwminuom Solder:  The following for-
mula, in the hands of a competent man, can
be used to unite aluminum or aluminoid
parts:

Tin—10 parts.
Cadmium—10 parts.
Zinc—10 parts.
Lead—1 part.

The parts to be united must be thoroly
cleansed and allowed to stand two to three
hours in a strong solution of Hypo-Sulfate
of soda before being operated upon, or
cleaned in the acid bath described above.

Contributed by AN EXPERIMENTER.

THE WHEEL GLASS-CUTTER.

Many experimenters have at some time
or other occasion to cut glass, and no
doubt most of them use the wheel-cutters,
which are soon thrown away as of no use.
Perhaps the following tip will be of ser-
vice to them. [ had occasion to cut some
glass a few days ago, and had only an
old, and, as I thought, worn-out wheel
to do it with. I tried dipping it in a
drop of paraffin, and was astonished to
find that it cnt as well as when new. I
experimented with two others which 1 had
discarded, and found that they cut equally
well. Turpentine seems to answer the
same purpose.

This may be a welcome tip to some of
your readers; it was certainly a new ex-
perience for me.
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HE-AMATEURS

Our Amateur laboratory Contes! is upen to all readers, whether suhscribers or mol. The pholos are judged for t arrangement and efficiency
of the apparatus. To increase the interest of ihis department we make it a rule not to publish photos of apparatus upnaccompanied by that uf the owner. Darn
phntos preferred 1o light toned ones. We Bay each month $3.00 prize fur the best photo. Make ur dese¢riplion brief and use only one side of the sheet.
Address the Edilor, ““Wiih the Amateurs' Lept.

IN THE LANGUAGE OF "BILLY SUNDAY"—"WAKE UP! YOU ELECTRICAL ‘LAB’' SLACKERS!!"
“Slackers!” "at’s what we said. Why in the name of Howling Pete is it. that you "Electrical” and convertgd (?) “Radi
bugs™ cau't get some real American spirit in your craniums and start something? The way you slack around, bemoaning the
free-for-all radio experimental days, one would think “Uncle Sam"” had injected a sleep-walking toxin in every mother’s
son of you. Suffering kilowatts, shake vourselves—"Bugs!’ \Vhat's the world coming to when not one “Bug” out of &00,-
000 of you olun. volt and oscillation chasers, will condescend to accept $3 in prize money?!! The devil'l get yon sure as
3 guns; said devil being We, Us & Co. Open your eyes, read Mr. Hammer's eloquent sermon on this all-important topic in 3
this issue; likewise the Editor's. Read ‘em! Preach em! Then dare to sit tight and howl “There ain’t no young ‘lam- :
mers’ or 'Edisons’ no more.” Rot! WWe don't and won't belicve you. Now get busy and to help awaken the futurc Fara-
days, Hammers and Edisons we will give, besides the $3 prize for the best “Electrical Lab.” photo, 5 (FIVE!!!) additional
prizes of a year's subscription to this journal and a copy of the “Experimental Electricity Course.” Come on, you sore-
headed "'Nadio-hugs™; hit the trail; “Experimental Electricity” is King now. Redeem yourselves to-day, before it is too late.
Address the Editor “With the Amateurs” Prize Contest.

A GROUP OF ALL-AMERICAN AMATEUR RADIO STATIONS.
Radlo Stations of, 5—K. F. Gray, Easton, Pa. (Prize Winner); 1—WIllllam F. Warden, Jr., Mt. Dora, Fla.; 2—A. E. Facks, Brooklyn. N. Y.;

3—Harold Bennett, Clarinda, lowa; H. Hamllton. Philadeiphla, Pa.; 6—John F. Isenberg, Aitoona, Pa.; 7—Edward G. Raser, Trenton,
N. J.; 8—~Floyd M. Rush, Salem, Ore.; 9—Guy L. Tullls, Oskaloosa, Jowa; 10—Russell C. Cravens, Angola, Ind.; 11—S. Webster Plper,
Hagerstown, Md.; 12—Lot and Hodge Alexander, Grove City, Pa.
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Prize Winners in “Radio Problem” Contest

li'e are pleased to publish herewith set-
cral of the suggestions we have received as
wel as the prize winning ideas teiling what
to do zwith vour radio apparatus during tihe
war. Several thousand suggestions were
receiied from all parts of the country, bt
the majority of them covered similar topics
to those discust belotw.

FIRST PRIZE $10.00.
A Non-Radic Communication Scheme
Works . : i
1 am quite sure that the iollowing uttle experi-
ment should fulfil the desired wants of my fcllow

That

Byzzer N A ;
lomp ; ...o_-_l z
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Radio iriends
shell,

In the following explapation I will show how
“idle’* coundensers, keys, rdccivers, and buzzers
can play an important part jn re-establishing com-
munication hetween them. /\While the distance is
limited, there should be no tronble in commuoni-
cating thruout the city. I have successfully nsed
this system for a distance/of{ mine (9) oty blocks.
The circuits thus far used do not permit the re-
ception of '‘Radio’ signals and thereby evade
the pow strict law tegarding Radio stations being
kept closed. This is by no means a _‘“Radio”
station and cannot be glast as such. 1 canmot
emphasize too strongly' on this point regarding
the fact that Radio signals canmot be heard at
all; this, of course, gives us the desired results:
“Idle” " apparatus pnt hack into use and com-
munication re-established.

_ 1 hope that yon will not fail to consider the
importance of snch a system when it will bring
thousands and thonsands of my friends back imto
the game and help pass these dreary days when
almost any amateur would offer $5.00 to hecar

again. The hest feature of this system is
that it is matorally a "hreak-in” system. If my
friend who lives nine hlocks away is sending to
me and if I have QRM, I just make some dots
and he stops. It certainly is interesting and we
are Communicatiig every day. As yet we have
not heard a single Radio signal om it. Just
previous to the declaration of war we were free
from interferemce as we were the omnly ones
using this_circnit in towu and it therefore was
easy working—and it is now, unmtil we get some
other one wised up to this circuit and he starts
to butt in. As we have not had any experience
with interference it will be hard to state what
action a third party will have on the interference
question; should he interfere schedules will have
to be arranged.

Again—hy inserting inductance or detectors in
the receiving circuit no change is detected; there-
fore none are required.—EDW. T. JONES.

SECOND PRIZE $5.00.
Buzzer Communiciation via the Water Pipe
There is about only one way left by which we
can communicate without wires and use our radio

whose apparatus is now onm the

Holer Foe ;

Woler Fipe;
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sets (that is part of them) and not be clast as
“wircless'" ang that is to employ some sort of
gronnd system, such as a2 water Or gas pipe or two
ground plates. o .

Another “Radio-hug” of this eity has a fricnd
in Toronto, Can., wha reports that the expefiment-
ers there are using a water pipe for the conductor,
a buzzer for transmitting, and an Audion in the
receiving eircuit. They are covering abu‘gt ten
miles with this system. We have no more “dope
as to the exact hook-up at present. The accom-
panying hook-ups might he worth trying.

In cities where thc amateurs are close together
there could be relays; if the range is shart this
would be quite a bit of fun and keep us from
geting too rusty. .

A spark coil or a transformer could possibly
be used to take the place of the huzzer for greater
distances.—OLIN .\F. WARREN.

How to Use Your Radio Apparatus {or Scientific
ests

As 1 have actually used my wireless apparatus

with success as follows, other experimenters will

find these uses practicable and interesting. As the

Senstrive
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directions for consfructing the apparatus can_he
found in back numbers of THE ErLrcrrica Ex-
PERIMENTER, I have refraincd from giving com-
struction data bere.

you have a high-priced pair of bead °‘phones
they meed mot remain 4dle, for they can_be used
in connection with a Hughes “Induction Balance.”
\With such a “balance” yon can test the sensi-
tiveness of varigns receivers, determine the de-
gree of magneti in'all metals, test the hearing
ability of your friends and the relative frequcncy
of currents, 1f comnection with this instrument
vonr recewinﬁ c¢ondensers, hoth fixt and variable,
will come in handy. Your buzzer set can be used
in frequcucy tests.

The belix or bscillation transformer can be used
to advantage in the operation of a musical arc
or speaking are. Such am arc light is a source
of much amusement and the mystification of your

nduction bolance

{riends.

{f vou have|a coherer set with a good relay,
you can ecasily cofistruct a selenium cell to use
with the relay] With such a cell you can start
a motor by waying your bhand, or makc an '‘elec-
tric dog,”’ and |numerous other experiments. An
Aundion can belused to advantage in connection
with the selenitim cell.

Finally bhoys be patriotic and run a nice big
American flag up your wircless mast. Show your
patriotism!—ROBERT CHAXNDLER.

Qudin or Tesia Coil from Tuning Coil and Helix
Take a single slide lunin% cotl and remove the
rod and slider. Then set the coil inside a helix

STIGIE ST
omer ™\

@ =

% {see Fig. 1) and by connecting up as shown in

Fig. 2 an Oudin coil will he the result.

_Burned out Andion and electric bulhs make good
giessler tuhes. By nailing copper plates to the
kitchen chair a valvable "“Sing Sing Death Chair,”
to mystify the spectators will be added to your
appararus.

When father’s *"*weather foot” hegins to itch
and makes him angry, place him on the elcctric
chair (easily said) and give him a shock. A few
such shocks wil! cure his gout and put him in a
hetter mood. High frequency currents are recog-
nized as a good remedy for many aches and nerve
trouhles. . X

Trusting that the reader’s tmagination will help
him with other stunts, 1 bhid you .— —.. .. .

R . PR

1. _—— .,

—LEWIS MOSRKOWITZ.
Exhibit Amateur Radio Apparatus

It scems to me_that about the best use to which
the amateur wireless operator might put his appa-

www americanradiohistorv com

ratus during the war wounld he to install it in the
nearest Signal Carps recruiting station. Its more
or less intricate appearamce as a whole undoubted.
ly would attract attention and enlistments. Fur.
thermore, it would aronse enthusiasm for wire-
less on the part of the fellows too young to fight;
and, at the conclusion of hostilities, they might go
in for wireless. As snch 3an experiment would
vndoubtedly act directly for the good of the na.
tion, and, ultimately, for the good of wireless
itself, it seems to me that this is about the hest
use to which the amateur might put his apparatus
daring the war.—JAMES R. ALLEN {9EU).

Electric Vegetable Cultivator
Thinking it my duty to send you an idea, to
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answer the question “I#hat con I do uith my
wireless apparatus,” every amateur ought to help
soive the food question and he can if he adds a
Tesla coil to his outfit and uses his apparatus
as an “Electric Vegetable Cultivator” or clse an
X-ray ontfit, .

I{ he makes an Electric Vegetable Cultivator,
be will not only derive pleasure out of it, but
profit also..—BRUNO BONKOFSKY.

Convert Radio to Electrical ‘“Lah.”

Why not enlarge your wireless station and
change it into an electrical laboratory? = Almost
every amatenr has on hand ‘odd electrical ap-
paratus, such as bells, magnets, maters, dynamgas
and the like. Such apparatus as this with the wire-
less set will make up a large part of the laboratory
equipment and, aside from making it look “elec:
trical,” will find a practical use. Such parts of
the wireless set as the spark coil or the step-up
transformer will be of special value in performing
Tesla experiments or in X-ray work. Likewise
other parts will find uses equally as practical.
From time to time articles in THE ELEcTRicAL
ExpERIMENTER will he of great value to the
amateur in his work and I am sur¢ many of
them will explain the uses of wireless instruments
in the laboratory.

Money spemt in Jaboratory apparatus and for
clectric books is always well invested.

May the wireless enthusiasts ’Fet together on
electrical laboratery work, thru Tre ELecTrRIcAL
ExPErimeENTER and clubs thruout the coumtry, as
they have heen in wireless telegrapby.—FRAN

M. JACKSON.

More High Frequency Stunts

Herewith are given a few ideas for the use of
radio imstruments during the war,

The average amateur semding set is an almost
complete high frequency generator. All that is
necessary is to imscrt within the old helix or
oscillation transformer primary a secondary of
fine wire on a cardboanf tuhe of suitahle length,
The result is a high frequency coil of ecither the
Tesla or Qudin type. See Fig. 1 for connections.

By connecting a loose coupler primary across
the hreak of a huzzer and a telephone receiver
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to the secondary, we have an instrument for dem-
onstrating electromagnetic induction, for tuming
and coupling to some extent and for code prac-
tice as well as for measuring purposes. See
Yig. IL—JACOB HALLER, JR.

Several other good ideas will appear in the Octo-
ber !ssve,
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Laboratory “Contest” (?)

QO Dbad. Too bad. llere we
have gone and advertiscd for
three solid months that we
wanted photos from “bugs”, ex-

perimenters, ef af, showing their
laboratories. Uncle Sam says: “Boys,
\Wircless is taboo, just now. Nix on the
cther waves.” The EXPERIMENTER being a
patriotic sort of a chap, promptly seconds
the motion. The radio amateurs not to be
outdone, not only second the motion, -but
triple and quadruple it, i. ¢, they fire radio-
station photos at us till the postinan stag-
zers under the load.

Question: \Why when wircless 1s for-
bidden do we get twenty radio-station
photos a day, where before the war we re-
ceived but two or three?

this sort of work. 1t certainly is a whole
lot of fun to talk over a mere ray of light.

Next cane another sort of “wircless”
phone. This was an carth conductive sys-
tem* by burying a set of metallic plate
100 feet apart at different levels in the
carth. A microphone and batteries con-
nected with the plates. The receiving end
consisted of a set of similar plates, spaced
cqually apart, aud buried at differcut levels,
too. A simple telephone receiver connected
with the plates. Speech was thus actually
transmitted over a distance of one mile, and
this outfit worked for a long tune. DBy us-
ing large zinc and copper plates, this system
was improved in 1903 and over 3 miles were
then covered.

Verily, verily, the ways
of human nature are

strange, .

At any rate this
montl we proudly ex-
hibit one specimen.

Yes this one is the real
stuff, no fake abont it,
honest. And what's
more—hang the mod-
esty stuffi—it shows
-our editor in persomn.
ou always wanted to
know what kind of a
mug he has, didn’t
you? Well you've had
your wish. True, the
picture 1s not a very
recent one, having been
taken some odd 19
years ago, but it's the
best to be had, of those
memorable days. If
we were to tell yonu
that the proud young
person in the picture
was 13 years old when
it was taken, you could
of course figure out

Our plioto shows the young battery “bug”
surrounded by his Bunsen’s. As may be
noted, they gave quite a spark on short-
circuit.  Soon, however, we gave up the
vile-smelling Bunsen’s and we then ran the
whaole gamut of the battery will-o'the-wisp.
Chrotnic-acid, one and two fluid; Daniel
copper  suliate; Edison-Lalande copper-
oxid; gravity copper sulfate cells; peroxid
of lead-zine (a good battery by the way)
down to Upman's chlorin-gas battery. Yes
we believe there is no battery that was ever
invented that we did not actually try out.
Some day wc'll describe a few new ones, so
as not to be humiliated by Tom Reed!

At anv rate we finatly settled down and
compromised on an 8 cell glass jar storage

battery, giving 16 volis

and 40 ampere-hours.
Each of these 8 cells
were connected to a
"Pachytrop” exactly
described by Mr. C. A
Oldroyd in the March,
1917, issue of this jour-
nal. Turning the handle
90 degrees connected
all the cells in parallel.
Another turn connected
the cells in series.
\Vhile connected in
parallel the cight stor-
age cells gave, of
course, about 2 volts,
and in this position
they were charged by
eight very large copper-
oxid-caustic soda-zinc
batteries. These cells
are ideal for storage
battery charging, and
will be described fully
in a later issue, if we
can find the time. Suf-
fice it to say that each
cell was made of black
sheet iron in the form

i

quickly how old the of a tray, abom 18
“ancient crab” is at « Py > " o c inches long by 12 inches
res . as mod- a-dies an en-tell-menn! This Way lease—and Don’t Crowd Too Much. Here wide. The heigh ‘as
25 ’ei“(: b'(ﬁuinch state. YOu Behold the Ge-nnu-ine and Only Photo in Captivity Portraying Your Editor's Phizl but 3 inches g EI']':\ ze

?t e 'e will ot in Yes, La-dles, the **Anclent Crab' Was Some ‘‘Bug” Once! T coppzr
ments w n - v f -
dulge in them. But your young hopeful's main and plated inside and a stout copper ire

At any rate your young hopeful was as
big a “bug” as grow nowadays. Yep, he
was some "'bug” There was nothing that
was not represented in that “lab” of his,
Of course, wireless was not as yet invented
in those days, but telephones, batteries, mag-
netos, spark coils, meters, Tesla coils,
motors, dynamos, etc., all were lere in a
great array. And believe us, fellow bugs
and buglets, we had some fun. There was
a telephone line and a telegraph line to our
friend’s house and we even had a Bell
Photophone, made with a crude seleniun
cell, and a telephone receiver of antique
vintage. This, as you probably know works
by talking over a ray of light, nsing the back
of a vibrating wirror as the sender, while
the seleninm cell, telephone and battery
form the receiving station.

\With this apparatus we covered about 200
feet at first. The transmission of speech
was very good and the articulation fine—if
we yelled loud enough. \We might add that
we could hear just as well without the
apparatus! But, as real dyed-in-the-wool
experimenters, we did not give up. Rather
finally we “obtained” (censor deleted the
mode of “ohtaining” it) a commercial sclen-
ium cell, and with this we actvally trans-
mitted articulate speech over a light ray
ahout ¥4 of a mile. It worked real well, too,
and it i1s a matter of constant surprise to s
that present day “bugs” don’t go in for

staple vice in those days was batteries.
\Vithout fear of contradiction we make the
sweeping assertion that he spent more time
and money on batteries than any other boy,
alive, dead, or as vet to be born, Thomas
Reed inclusive!! DBatteries, ah! You elu.
sive, ever perplexing devils! And we made
cvery one ourselves, no ‘boughten” ones
for us.

Ah, yes, those brave Bunsen's! Some
batteries! Strong as an ox, hoth in cur-
rent and smell! But we fixt the fumes al-
right, you bet., How? Simplicity itself!
On top of the vile-smelling nitrie acid, con-
tained in the porous cups, we pourcd about
one inch of petroleum! That stopt the
fumes almost entirely and the batteries kept
on working longer. Ten such batteries
cach about 12 inches high, could lght a
dozen or more 16 volt 8 C.1>. old time car-
hon lamps, and what's more, the Bunsen's
kept doing it for 2-3 weeks on one filling.
feeding the lights each night. And the
lamps burned remarkably steady, too. Of
course, the cleaning and filling was a nasty,
messy job, and many a pair of shees and
pants were ruined by the strong acids, but
in the pnrsuit of science. we stop at no
such commouplace items as these!

= See “The Wireless Telephone,” hy [I. Gerns-

baek, Page 26.
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was soldered in a corner, This formed
the positive pole. The bottom of the tray
was covered with a 4" laver of Cupron
nuggets,* while in each corner of the tray
there was a small porcelain insulator. On
top of these a heavy zinc plate, well amal-
gamated was placed. The tray was then
filled with a solution of caustic potash, so
that it stood 4" over the ziuc plate. On
top of the caustic potash we poured a laver
of mineral oil. The battery was then ready
to operate at once, and it gave about 0.9
volt and 12 amperes. This voltage dropt
to 0.7 when charging the storage cells. The
cight trayv-batteries, therefore, gave over 6
volts, enough to charge the storage batteries,

These Cupron cells were “all to the
zood” and gave no trouhle worth wnention-
ing. They did not mind in the least being
short-cirenited for hours at a time, and
the steadiness of tlhe current is amazing.
These batteries are perfectly odorless, re-
quire no attendance and neced not he filled
for months at a time. Nor arc materials
consumed when they stand idle.

Now "lnes,” for the love of Pete. get
busvy and shoot along those “lab” photos,
iI'e aren’t paid to write up this sort of
“dope.” Somn we'll strike! Lookatatime!
I A, M."' Have vou no pity on the over-
worked “old man”?!

* Cubron is a higher form of the ordinary com-
mercial capper-oxid, i . subaxid.
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Magnetic Battery Gage
(No. 1,231,708; issued to Emerson
L. Clark.)

A simple form of battery gage
especially for use with dry celis.
The cost of 1the device 15 very
low, and it is extremely simple and
rugged in design. Tt indicates

i —

whether a cell

is up to standard
by means of an audible signal or by
the sense of touch, A low resistance
magnet coil is wound on the non-
magnetic frame, and when the point

of the instrument is placed on one
battery terminal, and the flexible
lead touched to the other terminal,
the coil will produce a magnetic
field, thus pulling up the iron arm-
ature. This can be beard when
attracted by the magner core, and
if the ﬁn%cr is placed over ihe 10p
of the hollow core, the rising arma-
ture pin will strike the finger, giv-
ing a second form of indication.
The inventor gives details for elabo-
rating tbe moving armature design
so as to use scalés; thus permitting
of calibrating the instrument for
any strength of current.

Metallic Audion

(No. 1,230,874; issued 10 Lee de
Forest.)
Dr. de Forest, the well-known

radio inventor, bas bere developed
ornd and’///omeﬂf

Melo!l rask wing ererment

an especially desirable form of
Audion blub, which is made of
metal so as to stand transporiation
bewter than glass. Moreover, the
metal flask containing the grid and
filament elements sefves as the wing
or plate. The grid support is pre-
ferably all glass, and the patent
contains details of assembling the
flask and other parts. Finally a
metal bottom is welded to the open
end of the flask, and the completely
inclosed receptacle thus formed is
connected 1o 2 vacuum pump, and
thereby exbausted of air thru the
usual tp. - —

Measuring Gage for X-Rays
{No. 1,229,740; issued to Robert
. Fiirstenan.)
invention is bascd on the

This

Hheatsrane
N, Bridge

Seienmm
cel
E\Q\ =z 8
S
X-roy tvoe
N

YJ—

fact that crystalline selcnium bas
the property of wvarying us elec-
trical resistance when subject 1o
the action of X-rays. This re-

sistance variation is very slight for
X:rays, but the patentee overcomes
this objection hy placing the seleni-
um cell in one branch of a Wheat-
stone bridge as shown in the dia-
gram. The arrangement and the
strength of the resistances are so
calevlated that when the selenium
cell 5 not exposed to any rays, 2
current flows thru tbe galvanometer
of the bridge in a direction which
is opposite to that of the currem

Rowing thru the instrument when
the ccll is exposed to the ravs.
Electric Steering Wheel Heater

(No. 1,230,788; issucd to Even
chne.)
If you have had occasion to drive
a motor car in the winter time.
you will most probably agree with

of this device that some
of beater for the Steer-
ing wheel will prove a very wel-
come addition 1o thc automobile
world. The invention here shown
comprises a long flexible ribbon
made of leather, clotb, etc., folded
vpon itself to form a flat casing
which sefves to support and insu-
late the eleciric beating eclements
or wires, and whicb elements may
be connected either in series or in
multiple. The electric heater may
be connected 1o the storage battery
or dynamo of the automobile, and
takes but litile currem.

the inventor
simple form

Electric Wave-Filter
(No. 1,227,113; issued to G. A.
Camphell.)
This patent relates to an electric

wave filier Wtilizing a muliplicity
of interconnected and specially tuned
circuits comprising inductance and
capacity_cspecially adapted 1o trans.

mit with negligibte attenvation.
sinusoidal currents of all frequen-
within a range of pre-

cies lyinﬁ_ v f
assigned_ limiting frequencies, while
attenuating and extinguishing sinu-
soidal currents of frequencies lying
outside the limits of the pre-assignel
range. This wave flter is apphe-
ahble to wireless telegrapby and tele-
phony, multiplex high frequency
wire telephony, eic,, and particular-
ly for use on telephone repeater cir:
cuits. The diagram shows 1two
Audion 1ype rclays comnected with
the wave-hiter circuits, and in series
with a telephone line. each side of
the line bcinf conpected to the
rerminals 3 and 4

COPIES OF ANY OF THE ABOVE PATENTS SU

Spark Gap Improvement
(No. 1,231,489;: issued to C. E.
Campbell.)

A unique design of spark gap in-
tended particularly for bigh power

Movod Sporh
T eeciroces

<]
") |
O

"

2

X-ray equipment. The spark gap
shown comprises One Of more pair
of stationary spark electrodes, each
electrode being fitted with a large
number of cooling vamies in the
manner shown. Opposite each pair
of stationary electrodes there is pro-
vided a disc electrode threaded on
the outer perifery and arranged by
gears or otherwise with a suitable
adjusting knob, so that the one or
more discs can be advanced or re-
ceded from the stationary electrodes;
thus varying the gap length.

Door-Knob Flashlight
(No. 1,230,942; issued to August
Sundh.)
The outermost face of the knob
comprises a diafram with a switch
attachment, and when dcprest this

F!ﬂ?{.’df‘

closes the lamp circuit. The light
is teflected by means of a lens and
two distinct  reflectors placed at

right anglcs to the axis of the knob.
thru a glass container and between
the supporting spider of the knob it-
self. new hattery may readily
be replaccd by unscrewing the outer
diafram switch cap.

Unique Dry Cell Battery
(No. 1,231,057; issued to Herbert
R. Palmer.)
Apparently this idea presenmts a
marked advance in battery design.
The patentee claims 1o bave in-
creased the life of a given size of
dry celi three hundred per cent over

the ordinary type of the same size
and weight. 3

This remarkable efli-

-

terial such as bibulous paper, and
then bent or corrugated as shown
in a sinuous form. The zinc 1s
first perforated so that the carbon
cathode can pass thru the various
undulations o? the encased zinc ele-
mffnt without tonching the zinc it-
self.

Electric Disinfector and

Deodorizer
(No. 1,230,342; issued 1o R. Thorn-
berg.)
An ordinary tubular incandes-
cent lamp is employed as the

source of heat for vaporizing the
disinfecting or medicating lquid,
which is placed within the glass
bulb in the manner illustrated. A

perforated_tube surrounds the lamp,
the tube itself being covered with
an ahsorbing wick. In this way
the liquid is spread out so as to
realize the full vaporizing henefit
from tbe beat of the lamp, and the
vapor escapes thru the perforated
ring at the top of the device as
shown by the arrows.

Nluminated Pencil
(No. 1,230,721: issued 10 E. V.
Kelly.)

6/0355

/-L'
cap

lead tube

i lamp

ciency is attained by employing a
Jong, undulating strip of zinc, which
is thoro]; encased in a porous ma-

PLIED AT Jo CENTS EACH

A useful invention comprising a
suitable casing containing a minia-
ture dry cell, small tungsten lamp.
and means for bolding the pencil
lead as well as a switching device.
To open or close the lamp circuit,
the sliding cap at the end of the
pencil is moved into or out of con-
tact with the lower end of the dry
battery.
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Phoney Patents

Under this heading are publisht electrical or mechanical ideas which you haven’t 2 smell of the Patent yet. After they bave allowed the Pat-
our clever inventors, for reasons hest known to themselves, have as yet ent, you must pay another $20.00 aa a final fee. at’s $40.00! WE
not patented. Wce furthermore call attention to our celebrated Phoney PAY YOU $3.00 snd grant you a Phoney Patent in the bargain, so you
Patent Offizz for the relief of all suffering daffy invenlors in this country save $43,00'! When sending in your Phoney Patent application,
as well as for the entire universe. be surc that it is as daffy as a lovesick bat, The daffier, the better.

We are revolutionizing the Patent business and OFFER YOU THREE Simple sketches and a chort description will belp our staff of Phoney
DOLLARS ($3.00) FOR THE BEST PATENT. If you take your Phoney ’atent examiners 1o issue a Phoney Patent on your invention In a
*atent to Washington. they charge you $20.00 ior the initial fee and then Jiffy.

PHONEY PATENT OFFIZZ
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FIRST PRIZE: Catextinowisher. Muste of Fellne Cats Impinges Upon Sensitive Micraphones Near Tap of Fencs. These Operate Relay Thru Storage Battery. The Latter Operates
Motor Attachsd to Winding Drum. String on This Winds Up. Closing Sclssors. Sclssors Cut String. Brick OraPs on Ses.Saw Bosrd. This Rubs Match At End of Board on Sand
Pesper.  Malch Llghts Fuse of Cannon. Which Goes Dff. Bullel Hlts Bessemer Steel Targel Which Pulls Lever, Thus OPening Water Subply. Water Stresm Extingulshes Cats and
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COLTPOWER: The Prodlgous Pawer Let Loose by Frisky Colts Hes Never Been Harnessed. This Psttent Solves the Trick. By Attaching Gears snd Racks lo ths Cott. Every
Timo Ha Gols Frishy and Kichs, He Gensrales Electricity Thru the Dynsmo Attached to His Back. Likswlie i1 _Has Feels Liks Jumnlr;uj::\tt: lﬂuar;:‘nesﬂlcswh Steel Cabtes Artached
te His Coliar WIll Opersts Certain Spring Orums, Which Lstter Tnru Pulleys and Gears Work the Oynamo. Thus Lots and Oodies 1”‘“0”1 B Crw;m-eﬂ. ATL0n e T
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l QUESTION BOX

This department is for the sole beneflt of all electrical experimenters.

matter of sufficient interest will be publisht.

1. Onty three questions can be submitted to be answered.

2. Only one side of sheet to be written on; matter must be typewritten or else
3. Sketches. diagrams, €t¢., must be on separate sheets. Questions addrest to thi
4. If a quick answer is deésired by mail, a nominal charge of 25 cents is made for each question.

Questions will be answered here for the benefit of all, but only
Rules under which questions will be answered:

written in ink, no penciled matter considered.
s department cannot be answered by mail free of charge.

If the questions entail considerabje re-

search work or intricate calculations a special rate will be charged. Correspondents will be informed as to the fee before snch questions are

answered.

KITE ANTENNA.

(825) Everett Converse, Ft. Collins,
Colo., writes ns:

Q. 1. Please tell me if No. 24 bare cop-
per wire snspended from a kite would
make a satisfactory acrial and what would
be its wave length, if 400 fcet of such wire
was used?

A, 1. 450 metérs.

Q. 2. Would this No. ‘24 bare copper
wire be all right to wind a tuning coil with
and what would be good for insulation
between turss?

Yes: The insulation between turns
should consist of a silk thread impregnated
with shellac. A still better method of wind-
ing this wire is to make a thread on the
surface of the-tube by placing it on a
lathe and winding the wire in the threads
so formed. This is an ideal method and
all commercial coils of this type are made
in this mannez.

INDUCTION'MOTOR.

(826.) Pant E. Xelson, Fort Smith,
Ark., wishes to know:

Q. 1. Can a two-phase. 220-volt, 60-cycle
14 H.P. induction motor be changed to run
on 110-voit, 60-cycle A. C,?

A. 1. Yes, by rewinding the stator or
field coils 56 as to be operated on 110 volts.

Q. 2. About how much power wonld be
developed?

A. 2. The power developed will be the
same, or ¥4 H.P, since the motor will now
consume twice the current it would when
operated on 220 volts.

SUBMARINE COMPASS.

{827.) Cyril Thorn, St Louis, Mo, in-
quires : i

Q. 1. 1 would like to’ know how a sub-
marine can use a compass. | should think
that the steel shell of the submarine would
act as a magnetic screen to the earth’s
lines of force. Of course, 1 mean when
they are submerged.

A. 1. Submarines do not employ a mag-
netic compass but they use a gyroscopic
compass which is not affected by magnetic
bodies but by the earth’s rotating forces.
It would be impossible to use a magnetic
compass on a submersible due to the mas-
sive iron hull surrotnding the compass,
whicb would act as a magnetic screen as
you mention.

DETECTOGRAPH.

low res phone.
5 ohms

I‘q /
Super sePsitne 9

I mrErophone

M/;ery

0,

Hook-Up for Sensitive Telephone Set or
‘*Detectograph.*’

(828.) Owen Walker, Lewiston, Me,
writes us: .
Q. 1. What instruments are necessary

for me to build a detectograph?

A. 1. A sensitive microphone, a low re-
sistance telephone receiver and a flash-
light battery.

Q. 2. Where can I buy them?

A. 2. You can purchase these parts from
the Microphone-Detector Co., 20 Cortlandt
St., New York City, N. Y.

Q. 3. Please give me a diagram of con-
nections.

S o RO
ODD PHOTOS WANTED AT
81.00 EACH!!!

~  Now is the time to make your
Kodak pav for itself iu a real practi- =
cal way. li'¢ are after interesting :
photographs aof out-of-the-ordinary :
= electrical, radio and scientific sub-
jects and ore willing to pay $1.00 cash :
for every one we can use. Please :
bear in mind that for half-tone re-
production in a magazine, a photo-
graph should be particulorly sharp
and clear. Of course, if a subject =
happens to intercst wus particilarly =
well, we can have the photo retoucited.
For the gencral run of subjects, how- :
ever, il does not pay to go to such :
expense. Therefore, please take pains =
= (o properly focus and expose your =
pictures. it often happens that a =
really inediocre subject well photo- =
graphed iwins approval over an ex- =
cellent subject poorly photographed. -
And dow’t send us plate or film “nega- =
tives”; send wumounted or momted
“prints,” preferably a light and a dark =
one. :
As to what to photograph: [Pell,
that’s hard for us to say. We leave
that up fo vou, and every réader now
= has the opportunity lo becone a re-
porter of the latest things in the realm
of Electricity., Reodio and Science.
But, please remember—if's the “odd,
novel or practical stunts” that we are
interested in. Ezery photo Submitted
should be accompenicd by c bricf de-
scription of 100 to 150 words. Give
the “facts’—don’t worry about the
style.” 1i-e’'ll attend to that. Enclose
stamps if photos are ta be returned
and place a picce of cardbaard in the
= enwelope with them to prevent mutila-
- jion. Look around your town and
see what vou can find that's interest-
- ing.
Address photos to—Editor “Odd
Photos,” ELEcTrRicAL EXPERIMENTER,
233 Fulton Street, New York City.
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A. 3. The wiring diagram of the instru-
ments is given herewith.

ELECTROSTATIC VOLTMETER.

(829,) Henry Manville. Los Angeles,
Cal., writes:

Q. 1. Kindly describe and explain the
action of an electrostatic voltmeter as used
in the measurement of high tension electro-
motive forces.
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A. 1. The Kelvin voltmeter, deveioped
by Lord Kclvin, its inventor, is suitable
for direct or alternating currents from 40
to 100,000 volts. A certain well-known

L
Connectlon and Princlpal Parts of Electro.
static Voltmeter Such As Used in Measuring
High Potentials.

company has developed a line of electro-
static voltmeters for pressures from 2,500
to 120,000 volts using condensers in series.
In the diagram a and a. are nfovable con-
denser elements consisting of ;hollow spher-
ical members supported on a steel ball
bearing mounted on polished jewels; b
and b: are ccovered metallic sheets form-
ing the opposite plates’ of condensers
which a and a, approach as they
rotate ; ¢ and ¢ are pairs of plates of con-
densers in series, being connected on one
side of the instrument t and t. and on
their olher side to the imner condenser
plates b and bi.. The rotation of a and a
15 opposed by controlling springs, the posi-
tion of equilibrium where the attraction
between the fixt plates b and b, and the
moving cylinders 3 is balanced by the
springs ; the indication is given by a pointer
moving along the scale shown. The con-
taining case 1s filled with oil which buoys
up the moving element, acts as a damper
to the moving system Dbesides maintaining
high insulation and increasing the capacity,

D'ARSONVAL GALVANOMETER.

(830.) George \Whiting, San Francisco,
Calif., asks.

Q. 1. What is the size of wire used on
the winding and what is the coil suspended
by. a flat strip or a wire, on a D’Arsonval
galvanometer of the reflecting mirror type?

A. ). The size of wire used in these type
of galvanomcters depends upon the degree
sensitiveness of the instrument, but in gen-
cral the wire used on the coil is a No. 38
double silk covered magnet wire. The coil
is suspended by a thin strip of phosphor
bronze.

Q. 2. What is the resistance of 80 feet
of No. 30 soft iron wire?

A. 2. 348 ohms resistance.

Q. 3. What is the ratio of movement on
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a galvanomcter mirror to the foot; i,
suppose the mirror moved .0001 of aum inch,
how much would the spot of light from
the mirror move at 1 foot distance and at
8 feet distance?

A. 3. It would be impossihle for us to
give you this data as it is nccessary to
know the angular momenjum of the mov-
ing element. which mcané that the weight
of the element is required which is neces-
sary to determine the time constant of the
¢oil, Furthermore, it will be necessary for
us to’know the curvature of the mirror,
in otder to give you the inteusity of illumi-
nation which the mirror will throw at the
distance specified.

STORAGE BATTERY FOR SIX-

INCH COIL.
(831.) Sidney Tholan,
D. C., would like to know:

Q. 1. How many storage batteries would
a six-inch spark coil require, or how/many
volts and amperes would it require to give
best results, with an acrial 50 feet high and
75 feet long, consisting of four wires?
How far would this coil transmit in a
tuned sending outfit? /

A. 1. Three 6-volt, 80 ampére-hour stor-
age batteries will be required to operate
the six-inch spark coil.

18 volts and 4 amperes j5 the power con-
sumed by the coil. About 30 miles can be
covered with this outfit./

Q. 2, Does a helix step up the voitage,
or amperage or does it step up both?

A. 2. A helix does’ not necessarily step
up the voitage or amperage, but it is used
to attain resonance of the closed oscilla-
tory circuit, and to regulate the length of

the emitted oscillatory wave.

Washington,

RADIO DISTANCE FORMULA.

(832.) Joaquin Agusty, San Juan, Porto
Rico, asks: pd

Q). 1. How many pounds of No. 14 D.

C. C. wire~will be pcCessary for the pri- |
mar)i/o(Xz" spark coil, ¢cdre 82" long
byA.}’” di:;mc'i:/t‘?}./a /66

. 1. Twa_dnd a half ‘pounds.
. Q. 2. How may [ magnetize a piece of
iron In order to make a permanent magnet
in any desired form?

A, 2. The best manncr by which you can
magnetize a piece of steel (not iron) of
any desired shape is to wind four to six
layers of No. 20 B, & S. magnet wire
around the iron, which is to be magnetized
and passing a current of electricity thru
it. Care should be taken to see that the
current is a uni-directional one or direct
current and this source is hest obtained
from a storage battery or direct current
dynamo.

Q. 3. Which is the formula used to com-
pute the range in miles of ~a radio re-

ceptor? For €xample, a complete receiv
ing set wi coupler and”suitable anténna
and ’phorfes, tunable g 3,000 meters, what |

is the Maximum distdnce for recelving sig-
nals in good wesy er conditiop®?
. 3, There i no formuly” which gives
the receiving fange of a/receptor. The
only formula”of such n:fure is adaptable
to transm1ttfng apparatus’
HYSTERESIS VS. SELF-
INDUCTION,
(833). W. C. Phillips, Julian, N. C,
wishes to know: ]

Q. L. Is hysteresis the same in a mag-
netic circuit as sclf-mducltjon in an electric
circuit?

A. 1. Yes,

TESLA TRANSFORMER QUERY.
(834) Wm. Oshback, Philadelphia, says:
Q. 1. I have a Thordarson one K. W.
60 cycles trapsformer, the voltage across
the secondary terminals is 20,000. Is the
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All About Wireless

RE you familiar with the efficiency of this circuit—and how the
greatest inventive mindsin the wircless field perfected it after years of research?
Do you know of the progress made during the last year in wireless telegraphy?
Can you see the superiority of this eircuit over the old Marconi?
Everything about electricity—and wireless telegraphy—is told in the brand-new
Cyclopedia of Applied Eleetricity. The newest inventions—as well as the funda~
mentul theories—are all explained in simple, casily-understoud English,

Everything Electrical

In these 7 handsome Yolumes is contained
el the hnowledga about electricity that 27 experta bavo
gnined atter years of laboer, They ere not handbooks—

ut a complete eneyclopedia—printed in encyclopedia
size (7x101n.,. Wireless telegraphy istreated indetail.
The elementa of elactricity: electrical measurements;
the theoty, calculation, design end Consiruction o
generators end motore: dynamos; m_achmers: lighting
tnachinery; €tc., ete., are all explained and carefully
disgramed in this_remarkablo sct of books, Here,
tabulated and carefully crogi-indexed, is man’s entire
khowledge of electricity. With this set of bovks—yaou
can be the electrical authority.

This new edition of the Cyclapedia of Ap-
plied Electricity contains 3,200 pages and 3.000 illnstra-
tions, fullpage plates, diagrams, ete. Hundreds of
vajuable tables and formolas, all carefully eross-indexed
for quick, easy refecence, Printed ona specmlqu;:l!lg
of paper ond bound in half-red moreccen, stamped Wit
gold. Tha nnthentic Cyelapedia of Applied Elcetticity—
aud one that is invaluable to the student of electricity.

50c a Week

Yes, for this insjznificint sum you may pet
thisncw ddition of theCyelopedia of Applied Electrieity.
Sce it for yourself bcf_oreg’on docide to buy, We will
ehip it to You, prepaid, for 7 days' free trinl metely
upon receint of the conpon below, ‘Then, if you wishte
keep it, pay only £2.00 after the trial aQJS:,OO a month
(50c r week) until $10.80 has been paid. The reqular
price of the books ia §35.00. but you pay ealy §19.80inall.

Seven Days’ Trial!

Remombt;r. do {mt td(-f‘i(]e \\'heilhel;dor mt]
0 can_get along without this new eyclopedia vnti . .
)y':u ace it for yourself and reclize bow valuable this vast emoont of knewledge is going :“““"""""‘
tobetis you. Uee it just asif it were yoor own for 7 days, then decide whetheror ¢ American Technical
not yon want to keep the books %ttgm h::’mémm price. STh(lil og:rl: made ‘to every .0 Societ

ou@ within the boundaries of the U. 8. and Cooada. Hend tbe coupon st once. o Dept £7380,Chiiago.U.S.A

, o &
g L A year’s consulting & p = Ny
Consulting Service Free =55 & tosgasibiigm
ois entitles yont e ae aran. & chimmicon, T 1%3ecko 1 boy. §
given free if yoo rend Your order et once, a entitles you to tbe advice of an 1 . W L
entre corps of electrical experts who will auswer any perplexin® prohlem & il eend yoa §2.00 in ecveo daya :‘:g
that msY come Up. This scrvice ia yours for oD eotire year absolutely FREE. &
&

7.-;lpl show: Inr that the aﬂ;_l Locks and
= ts membershi  are mine
P M nﬂl 1 ook that )

Send the Coupon ! S EEAEE PSS

Sece these hooks for yourself. Put your name and ad-
drens 1n the coupon now ard Fond it Lo os, Wé will ship the entire
7 volumen, prepaud, right to ynur own home ea that Youcan Ece
them snd vse them for yourself. After 7 dayw, decide whether or o
wot you wish to keep them. Hut, eeod the conpon today—oowl ,’

- . &
American Technical Society s
Dept. E TWUS Chicago. U. S. A o

[P —

L
& Nome.ns:
d

Addreer. .

J
& Refere

You benefit by mentioning “The Electrical Experimenter” when writing so advertisers.
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Mesco Telegraph Practice Set
For Learning Telegraph Codes

The Practice Set comprises a regular tele-
graph key, without circuil breaker, a special
high- pitch buzzer, oue cell Rcd Seal Dry
Battery, and four feet of green silk covered
flexible cord.

The key and buzzer are mounted on a
highly finished wood base, and three mickel
plated binding posts arc so connected that
the set may be used for five different pur-
poses.

For the beginner, the set is of exceptional
value, for it may used for individual code
practice or for operation of a two party line,
which is an excellent methed of quickly
learning the code. After the beginnér has
mastered the code, the set may be used in
his wireless outfit for setting the detector
in adjusunent, and also 1he key may be used
to control the spark coil.

Recommended for schoals, as it gives ex-
cellent service for class instruclion in code
work. Full directions with cach set.

The main object of the set is to cnable the
heginner to master the telegraph codes, The
buzzer emits a sound similar in pitch and
tone to that beard in wireless receivers.

Every beginner needs one of these sets.
and as it is the equivalent of five different
sets, the price is very low,

List No. Price

342, Telegraph Practice Set, with Bat-
tery and Cord....c.eenn.on. §2.70

3434, Telegraph Practice Set only, mo
‘battery or Cord..... oM. .. 2.58

Send for Our New Edition of our
Catalog W28 Ready about Oct. 1st

1t Is packet siza, contalns 248 pages, with aver 1,000
Illustrations and describes In plaln, clear languaga
all ahaut Bells, Push Buttans. Batterles, Telephone
and Telegraph Materlal, Electric Tays, Burglar and
Fira Alarm Coantrlvances, Electrlc Call Bells, Electric
Alarm Clocks, Medlcal Batterles. Moator Boat Harns,
Elsctrically Heated Apparatus, Battery Connectors,
Switches. Battery Gauges, Wireless Talegraph Ine
struments, lgnitlon Supplles. ete

Send for the Catalog Now

Manhattan Electrical
Supply Co., Inc.

New York: Chlcaga: ST. LOUIS:
17 Park Place 114 8. 5th Ave. 1106 Pine St.
sSan Francisco Office: 604 Mission St.

Electric Row Boat Motor

Makeyour Row Boat
an [Electrle Launch.
Buy aJewel Detachabla
Row Boat Motor rua by
electriclty. Qodor or
daogerous €asoline.
Simple, ooiselesy
an 3 powerful,
Attaches to any
Row Boat aod
rung oo two slx
valt Batterles, Thidis our 5th
eucc esgiul year.

OPEN WINDOW BATTERY
Look Inside your storage baitery through the
patented o pen window. Sce coodition of
plates aod helghto! electrniyte. If you needa
oew automoblle starting idattery bug a Jewel
sad gave money. 8peclal .50,

Motorcycle Electric Lighting System
Tho Jewel Generator Motorcycle Storage Battery and
completo lichtiogeystem is 1o Rreat demand. Agecols
wanted. Writefor priees and eatalog E,

JEWEL ELECTRIC COMPANY, 112 N, Filth Av., CHICAGO

Aynae13 Aq unyg

STROMBERG - CARLSON
RADIO HEAD SET

Stromberg - Carlsan Telephane Mfg.
Rochester, N. V.

$8:25

Ca.

THE ELECTRICAL EXPERIMENTER

secondary voltage of the above lra?'former
too high to construct thé 24-inch High fre-
quency apparatus for medical and lecture
use, as given by DF. Frederz:k Finch
Strong, 1 the May And June jissues? If
tlte above case is possible and the ratio
of the Tesla coil is’1 to 80, Wwhat will be
the secondary voltige of thd Tesla coil?
Why is a rotary Spark gap used between
the condenser and Tesla transforiner?

A. 1. The voltage of the/transformer is
sufficient to operate the Tesla high fre-
quency transformer, but régret io say that
it is impossible to estimate the voltage ob-
tained from such an instriiment as the con-
ditions are entirely different from those of
magnetic type of high tension transformers.
The voltage of a Tesla transformer runs
in the neighborhood of millions of volts
at the secondary terminals.

A rotary spark gap fis uscd between the
primary of the Tesla coil and the second-
ary of the Thordarson transformer to in-
crease the spark frequency of the closed
oscillatory circuit which canses an increase
of secondary voltage' and frequency in the
Tesla transformer secondary. It also acts
more efficiently than'a fixt gap, which tends
1o arc and heat up.

BRAKE HORSE-POWER
CALCULATION.

(835.) Earl Lea. Memplis, Tenn,, asks:

Q. How would you calgulate the brake
horse-power of a motor when/the follow-
ing data is on hand? The'lever arm of the
brake is 3 feet long and the réading of the
scales is 30 Ibs, when the motor is run-
ning 1,000 R. P. M.

A. 1. The following formula gives the
relation of the factors naméd with that of

the brake horse-power: /
27 LN W
BHP = —Ff—n
33,000
Where 27 ‘= constant
L. = length of lever arm in feet.
N = revolutions | per minute of
shafe.
W = force in pounds at end of

lever| arm as ineasured b
m

scales.

Substituting your E\'alut{s in the above
formula we get:,

2% X %\ ]‘U{_)U x 30

. 33.000

Q. 2. Knowing the brake horse-power of
a motor, how wotild you determine the
efficiency of the meotor?

A. 2, It will be necessary to determine
the electrical power taken by the motor
pnder test and dividing the B.HL.P. by the
electrical horse-power, multiplied by 100,
which will give the percentage efﬁ;;iency
of the motor.

Q. 3. What is the natnre and object of
the commutating field produced by the in-
terpoles of a dynamo?

A. 3. Its olject is to assist commutation,
that is, to help reversc the current in each
coil, while short-circnited by the brush, and
thus reducing sparking. The excitation of
the interpoles being produced by series
turns, the field will vary with the load,
and will if once adjusted give good com-
mutation at any one load, keep the saine
proportion for any other load. provided the
iron parts be not too highly saturated.

BHP = = 17l

TELEPHONE AND TELEGRAPH
INTERFERENCE.

(836.) ——— asks:

Q. 1. What arg the characteristics of the
“D'Arsonval” currents mentioned in the
article “Electricity and Life” in the .\la¥
issne of TuE ELECTRICAL EXPERIMENTER’
How can apparatus be constructed for their
production ?

(Continucd on phge 343)

September, 1917

SPY AERIALS,

(Continued from page 300)
third story of a brick dwelling. This is not
fiction, but an actual fact, and consider for
the moment that such an iron fire-escape
is very much smaller compared to the metal
fence, which may run for several hundred
feet or more.

Fig. 10 shows two other novel schiemes,
which a desperate enemy might employ to
signal his confederates. The first of these
is the ordinary railroad track which in-
variably rests on wooden ties, and it would
not be very difficult at all to thoroly dis-
guise the connecting wire from the rail-
road track to the apparatus, even by digging
a small ditch and covering it over. The
operator might even have the temerity and
good sense to use a nearby house or shanty
which no one would ordinarily suspect, amf
moreover he might only visit the scene of
these operations at night, which would
naturally make his detection and apprehen-
sion extremely difficult.

Many of our oflice buildings are fitted
with exteusive metallic grill work enclos-
ing elevator shafts and the like, which are
very often insulated from the ground, and
thus provide another chance for an enemy
to receive wireless messages.

The ordinary motor-boat may appear
peace-like enough when speeding along the
coast, but it is not improbable that such
a vessel might coutain an enemy wireless
outfit. It is easy to see that if such a boat
could be at large along the coast, that it
would cause considerable trouble, as on the
one hand it could readily intercept radio
messages from shore by means of a con-
centrated antenna as shown in Fig. 11, and
the wires of which might even be placed
between an inner or outer hnll to defy de-
tection, and on the other hand, such a float-
ing information base could readily com-
municate with a submarme or “raider.”

Finally, we come to the use of the con-
centrated radio antcuna. of the type de-
scribed some months ago in THE ErLec-
TRICAL EXPERIMENTER. and which was
tested with extreme satisfaction at the radio
laboratory of Union College. It is not
at all difficult to see that a radio Spy who
knew his business could readily deceive
most anyone for an indefinite length of
time by simply constructing one of these
concentrated aerials which could be erected
between the real wwall of a room and a false
partitian or wall covering. If a room hap-
pened to be small, it would be readily pos-
sible of course to use more than one of
these concentrated aerials, placing them on
various walls of the room, and covering
them over with a board partition, or in
some other way cleverly disguising the
presence of the aerial.

Of course the everv-ready radio inspec-
tor will tell yon that the wireless Spy can-
not exist for any length of time, and in
fact for on'v a short time, for the reason
that the Government experts are equipt
with the latest radio-locating and detect-
ing instruments, which enable the inspec-
tors to rapidly close in on any suspicions
wireless wave, and to thus locate the ap-
paratus.

But this is not all of the story by any
means, as there has heen perfected in the
Jast vear or two a particularly clever wire-
less svstem of which hut little is known,
but which utilizes for one thing an inaudible
stote, or in other words an undamped wave,
and messages when transmitted by this sys-
tem are not sent out in a continuous series
of signals, but in an intermittent series of
signals, all of which characters are event-
ually recorded on a special receiving instru-
ment, which co-relates individual charac-
ters, so that eventually the Spy at the re-
cciving end has before him the original
message, in a secret code to be sure.

You bencfit by mentioning “The Electrical Evperimenter’” when writing to advertisers.
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A. 1. The characteristics of })'Arsouval |
currents are of such nature that they, pro-
duce continnous uni-directional imgpulses.
They are usually of lower, potentidl than
I'csta currents.

Q. 2. Can a telegraph set be nsed (with-
out interlcrence with felephoye service)

employing onc wire of the cfy teicppone |

system and using the/ground/as a return.
il the telegraph meysage wys to go thru
e central station sivitchboard? It this is
possible, please giv£ hook up

A. 2. Yes, we would suggest that you re-
fer to the article/ on page/ 197 of the July
issue of this joprnal.

How far can messages be cx-
changed by méans ol the inductive wireless
tc]cphone deséribed in the May issue of the
WEN E
A. 3. 30 & 100 feer

PRODUCTION OF ELECTRIC
OSCILLATIONS y

(837.) Otto Patersen, Camden, “'J de-
Sires mformatlon aAs to:

Q. 1. What is the best way 1o generate
c]cctnc oscillations ol an; desired fre-
qucnc\ ?
There are sev -'ral/ ways by which

clcctnc oscillations ca:/ he generated, 'viz., |

by means of the elefine arc, alternator,
metallic arc. and vueuum tube or Oscil-
lion. The last contsivance is the most con-
venient for such work.

Q. 2. Is the Ehaﬁ'ce gap adaphble for
r1d|ophomc wor

A 2. Yes, |

Q. 3. What'are the main features of the
Chaffee gap?

A. 3. The use of aluminum and copper
spark electrodes are the fundamental fea-
wures of/this particular gap.

ELECTROMAGNET TO FRY EGGS.

(838) P A Chicago, lIl,
wishes information on the larqe AC, clec-
tro-maguiet described in the March, 1917,
issue ot this journal by Rdymond Francis
Yates.

A. 1. We believe that the large electro-
magnet as described in the article by Mr.
Yates will perform its work satisfactorily;
the strength of the same is due to the
product of the current in ampéres, multi-
plied by the nnmber of turns of wire in
the coils. You will thus s¢e that if the
current is kept constant and thc number
of turns increased, yon W il gain consider-
ably thereby.

On the other hand, w lth a constant source
of potential or valtage 4n increased number
of turis will simultaheously increase the
resistance of the coilAvhich will reduce the
current passing thry it. Therelore, it is
quite possible’that in some cases the total
result will be less/than expected, or even

attained, with a /less numlier of turns.
owing to the redniced current.
However, with the electro- -magnet  in

strength by ingreasing the turns as you
suggest for the/ reason that this magnet is
not desigmed for the fuli line potential,
and, therelore, vou can adjust the current
s0 as to keep it constant with the increased
lurlns by means of a resistance or reactance
cai

For most cjncrimcn(s, and particularly

question it “:ll{hc possible to increase its

those ciled by]dlr. Yates, the electro-mag-
net must be escited by alternating curn‘ut
not direct current. It will rcqulre con-
siderable resistance in series 1t used on
direct current as much more current will
then flow.

THE BACHELET LEVITATION

RAILWAY.
(839.) Edward A. Brand, Springfick],
I, writes us:

You benefit by mentioning

THE ELECTRICAL EXPERIMENTER

LEARN-WIRELESS ‘xc

S Y C t an important tramned capacity.
erve Jour Louniry P
needed for our new in ha

preferred, n
i cntering the ¢, C:
0 rlectrical school of the Navy Depart
Fi ment  without ¢alisting lor
four ycar

Men and Women

be accepted in limited aiternoon

any Y. M

D
ment D ry da
who r
cmergency ce d legraphie sk 1w 2
arst grade coomnercial licenses six ff 1€ Cvening s -3
Ask for folder "I EASTERN DISTRICT Y. M.C, A. 1%
Marcy Ave., near Broadway, Brooklyn, N. Y. .”.:_G[ R =
SN T

USEFUL MODERATE PRICE INK PENCI

The only perfect non-leakable, will swit any band.
 Guaranteed.  Lust a Hfetime. Great for genersl
Irure I'ara rubber with precious metal point. Can be carried point down.

AMade in red and black. Long and
) ——

short, (Spectail| 8 ins., black, $5.25,}

S T
o A THERF'S NOIVEYIN r” AT
—A=LEARN TELEGRAPHY=};

27 Th{.'m':'s. ShoRICH & Pcl:?\: York
“—MORSE AND WIRELESS -~ —
TEACH YOURSELF

In half the usual time, at trifiing cost, with the
wonderful Automatic Transmitter, THE OMNIGRAPH,
Sends unlimited Morse or Continental messages, at
any speed, just as an expert operator would.
Adopted by U.S. Gov't. 4 siyles.

OMNIGRAPH MFG. CO.
39L Cortlandt St. New York

Man Behind theKe

il I\‘W“-lll | I ST - A A LT, /6 1 O )
\\ is equally as important today as the Man behmd""F
the gun. as well as the Man in the trench.

helcecr $1.00 Ink Pencils

writing or manifolding.

Catalogue free.

e

{

l R B

LI

The Government needs thousands of TRAINED oper-
ators now, the demand far exceeding the supply. Men
are necded urgently for the Naval Reserve, Naval Militia,
and Signal Corps.

Special tliree months’ summer course now running.
prepares you cither for Government or Commercial
Service.

iy

ot

T

T e R T T

| The Eastern Radio Institute is endorsed by the United
L States Government and Marconi Co. i

Day and evening classes. Send for free booklet today, con-
taining interesting photos,
etc.

Eastern Radio Institute
899 B Boylston St.
BOSTON, MASS.

: T =T
E SN uny SR D R A C vV -HEHE----—---.

FREE COUPON

£

Eastern Radio Institute,
899B Boylston St., Boston.

Please send to address below your 64.page book-
let, giving full information about your school

s

Name .

Address

when writimg e

The Etectrical Experimenter™ adzerhisers.
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- Junior Deaf-Phone iniedtioniy *1 5 Complee

THE MICROPIIO JUNIOR DEAF-PHOXE is a super-sensitive tnstrument which
lias lLeen developed 1o meet the demands for a practical and efficient heyring
device at anh extremely low price. It is vqual to any $35.00 instrnowent made and
superior 1o most of them. .

The ountfit consists of One Super-Sensitive s L)
Transmitter with cord coboector; One Super-
Sensitive Ear Piece with small black cord: One
Biack Single lHeadband; Black Case and Twe

Ratteries. 1IMPROVED

Super-Sensitive Microphone Only $7.50

N \
TlLis insttiment is offered at ac eXtremely low . e /’/ I)
9 /

Ml ik

IAYVERS

poce. It b excellent for bulldiog your own radie
amplificr. Can also be used ib many experiments N
where a sensitive micruphone 1s reauired.

NEW DETECTAGRAPH §15

This_detecting fnstrument of marvelous _sensidvity
can >

P . 23 jt. Elack
ceefvel, Headband, and Battery.
Send for one Today and Convince Yourself
MICROPHO-DETECTOR COMPANY
26 Cortiandt St:, NEW YORK
— —

DETECTAGRAPEL $15
Gaston Boissonnault, President
Makees of Super-Sensltiva MleroPhone Apparatus

-

Chemists Are More in Demand
Than Ever Before. No One Can
Afford Not To Know About The
Wonderful Science of Chemistry.

Send for Chemeraft, it [s just what you need to start
your chemical laboraters. You will lcarn thousawds of
valuabls and interestlng thivgs. besides lhaving all Kinds

of fun
CHEMCRAFT NO, |. PRICE s).50, PDSTAGE PAID
ANYWHERE IN UNITED STATES QR ADA. Con-
mhh fonrieen chenrrals. Test Tubes, L-llss |uhe Measute.
e1c., and a valuahle nstruction book telling how te work
36 wouderful espeniments in Chemistry and Chemical Magic.

CHEMCRAFT NO. 3, PRICE $5.50. DELIVERED EAST
OF THE MISSISSIPPI WEST OF THE MISSISSIPPI
OR TO CANADA, 56.00. Contains 48 chemicals and lots
of extra apparatus. such as a Blow-pipe, Test Tuhe Holder.
Test Tube Brush, Alcehol Lamp, ete,. in addition to the
apparatus contained 1o the other ountfits. \Nith Cheincraft
No. 3 you can work more than 200 fascinating experiments,

CHEMICALS AND APPARATUS FOR THE EXPERI.

MENTER, \We lhave just completed a price list of cheaml-
cals and apparatus for experimenters. Send 10c In colin
oc stanwps for a cep¥ of this list. It will be valuatle to you.

THE PORTER CHEMICAL CO.

This nlcture shows Chemeraft No. 2, which con.
talns 32 chemicals witn complete apparatus and
Iastructlons Sor working 85 expeériments I Chem-

Istry and Chemical Maglc. Price, postags paid.
§2.50. West of the Mississippl and to Canada. $3.00.

Deslers: Write for Dlimnms on the Chemecraft
10,

Dept. B. Hagerstown, Md.
MAGNETIC
RECTIFI1ER =
Patented
Anril 1916 NEW—-—FULL WAVE—HIGH EFFICIENCY

For Public or Privote Use

You yourself can KEEP YOUR BATTERY
FULLY CHARGED and give it a REFORMING
CHARGE when necessary right in the car. You
save a blg :harg‘mg‘,bxll and expensive rental bat-
tery No delay, bother or nuisance whatever.
Big proht in taking batterics in 10 recharge.

O perates from Lamp Socket on 110 volt 60 eycle current
Get Bulletin No. 12
volt types

for 6
$ 18 Complete - B. Clevelond

THE FRANCE MANUFACTUR]NG CO., Cieveland, Ohio

"'"-—-— Jobbers and Dealers Throughout the United
States and Canade

UNIVERSAL ELECTRIC MOTORS

OPERATING ON A. C. OR D. C,—110 TO 130 VOLTS
1/40 TO 1/8 HL. P, CATALOGUE FREE

“E THIS MOTOR §/%77-50 _
Complete with

1720 11. I'. 6000 R. I*. M.
ulley

Deing Used Suceessfully for Grinding, Polishing, Driv=  Emery Wheel
g ouwall Machinery. \'cwmg Machives, Fans, Wireless Epark Byfing Wheel
(:aps, Electrle Fomntains, ¢'heck Endorsers, Huymidors, Valve gpycks
Grinders, Eleetric Hair CliDpera 20d Dumerous other appliadces.  Cord and Plug

A MOTOR OF UNIVERSAIL APPLICATION
Base Pulley and Chucks Easily Detached

Racine Universal Motor Co. ' S&indagasn’

Makers of RACINE FANS, VACOUM CLFANERS, YIBRATORS AND MOTOR APPLIANCES ol all kinds

TYPE AK

$7.50

If Your Dealer Cannot
Sugpply You, Order
From Us Direct

<= This circular glass cutter cuts perfect cir-
1 cles 2 to 22 in. Avoids glass breakage.
Saves its cost-first time used. Sample 50c,

style No. 033.

SMITH & HEMENWAY CO.,
107 Coit Street

Q [CUT YOUR OWN REFLECTORS CIRCLES, AND HEADLIGHTS

Glaziers' booklet free.

INC.
Irvington, N, J.

//'
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Q. 1. \Where can 1 obtain information
on the Bachelet electrical levitation system ?

A. 1. Relative to some literature or
books describing the electrical levitation
system of Emile Baghelet, would suggest
that you take up this matter wnh sour Book
Department.

You might al

: : obtain so é’ very val-
uable informatio

! in this diregfion by com-
municating with the Baclfelet Medical
Apparatus Co.,, 320 Sch¢rmerhorn St.,

Brooklyn, X. Y., who représent Mr. Bache-
let in this country.

4 K. W. TRANSFORMER QUERY.
(&40.) Ralph M. Seipel, Elwood City,

Pa, sends us design of 4 K.V, trans-
former on which he wants advice.

A. 1. 1t would seew that the transformer
vou describe will be all right to operate
at a load of 4 K.\V. at intermittent periods
as you mention. The size of the primary
wire 1s correct and agrees with the designs
usually followed in this work.

\With respect to the number of primary
turns to e connected in circuit for the dif-
ferent kilowatt in-puts, this would work
out as follows:

The secondary voltage will vary inversely
as the number of primary iurns, ic., as
the number of primary turns in the cir-
cuit are reduced the secondary potential will
increase and twice Tersa. \We have not
investigated the entire design of your
transformer, but presume that with all of
the primary turns in circuit, that you have
so propertioned the windings and the iron
core, that it will take 1 K.\V, from the
primary mains or develop 1 K.\W. in the
secondary winding. If such is the case,
then with 30 primary turns in circuit, the
secondary potential will be twice that with
100 turns, and the output of the trans-
former will be doubled or 2 KW. The
secondary current remains approximately
the same. \With 25 primary turns in cir-
cuit, the inverse ratio would then be as
4 to 1, and the secondary potential would
be four times that with 100 primary turns
and the output of the transformer 4 KAV

ELECTROLYTIC RECTIFIER

TROUBLES.
(811) Mr. H. C. B——, Ft. Towson,
Okla., writes:
o LE0T — wire
lead 1eod)
= = Step. down
74 a/ tronsf
=51
"
Storoge S =
Bolierves ~ x
-V 8 Z e
fod ‘v, acell .
3 ==\ rectirier
af a/
L R @
+ Wire

Proper Connections for Electrolytic Rectificr
and Step-down Transformer,

Q. 1. 1 have tried to get my electro-
Iytic rectifier working, but can not get it
to rectify.

A. 1. We have noted what you have to
say coucerning the electrolyiic rectifier. In
the first place, there is no questiou at all
as to \\hether the aluminum-lead or ahi-
minum-iron rectifier will rectify, for it cer-
tainly will.

There are several particular reasons why
these rectifiers do not apparently work to
their proper efficiency at first. One of the
most important of these is that the alu-
minum plates must hecome propcrl\ formed
hv electrolyvtic action. and it can only do
so in many cases, or at least in a majority
of cases, where it is possible to pass direct
current thru the rectifier for a short time.

You benefit by meéntioning " The
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Otherwise this forming current may be sup-
phed from a 110 volt A.C. line with some
lamps in series, allowing consideralle cur-
rent to pass thru it for a short period, or
until the lamps become dim, denoting that
the gas filtm has formed.

Another reason why these rectifiers do
not always work perfectly at first, is due
to the fact that the solution may not be
fresh, and this is a point well worth look-
ingg into. The Editor remembers one par-
ticularly obstinatc case of this nature in
which he suggested that the user take a
fine pen-knife and scratch criss-cross on
the face of the aluminum plate. This will
sometimes hasten the formation of the fine
gas fAlm which gathers on the surface of
the aluminum, and which of course is the
principal desideratum in the operation of
the electrolytic rectifier.

You might also try a warm solution at
first, as these rectifiers work most cfficiently
with a hot solution or when a solution has
heated up some. We have data on a recti-
ficr of the aluminum-lead type employing
a saturated solution of ammonium fosfate
and which has been tested at the Electrical
Testing Laboratories of New York City.

1f you are sufficiently interested in the
theory and operation of this electrolytic
rectifier, we shall be pleased to furnish you
with a duplicate copy of the engineering
report given by the above laboratory at a
charge of $1.

EXPERIMENTAL PHYSICS.
(Continued from page 312)

the fourth time you continue as before,
except that instead of going past the gong
you strike it. Your partner sets the stop-
watcli as he sees the flag reach the ver-
tical position on the fourth swing and
touclh the gong, and then stops the watch
when he hears the sound. On looking at
the watch it will be noticed that the sound
was heard three seconds after the flag
reached the vertical position and struck
the gong. Since the distance between you
and your partner was 3,300 feet and it
required three seconds for the sound to
travel that distance, we see that the speed
of sound is about 1,100 feet per second,
or about 1,000 miles per hour.
EXPERIMENT 42—The method of Ex-
periment 41 can be carried out very care-
fully and the results obtained will be quite
accurate. For those not having access to
a stop-watch, the following method is
given: Figure 32 represents a light wooden
box 4" by 25" by 45”, approximately. A hole
is cut at D and the inside of the box
which can be seen thru this hole is painted
white. B is a small block of wood painted
black and attached to the top of the box
by a string E. The length of this string
and block together should be thirty-nine
inches, and when drawn to position A or
C and let go, it will oscillate back and
forth as a pendulum and the black block
will pass the white opening once in ecch
second. If on trial it does not pass ex-
actly each second it can be slowed down
or speeded up by lengthening or shorten-
ing the string. When it is adjusted it is
what is known as a Seconds Pendulum.
Let your partner pound loudly on the side
of the box just when the block (bob) B
passes the white hole and keep doing so
eacl time while you in the meantime move
hack away from the pendulum. As you
move away, the pounding will be heard
after the bob passes the white hole, and
keeps losing and losing until it is lapt by
the bob and the sound again coincides
with the bob's passing the white hole.
Obviously since the sound has been lapt
hy the bob and the pendulum is a seconds
pendulum, st takes the sound just one sec-
ond to travel from the bor to vou. On
measuring the distance. it is found to bhe

THE ELECTRICAL EXPERIMENTER

about 1,100 {ect. Thus far we have no-
ticed that sound will not pass thru
vacuum, but that it will pass thru ordinary
matter, and usually the heavier the mat-
ter the faster the sound travels thru it
The Indians put their ears 10 the ground
to hear thc noisc of approaching horses,

since the ground is hcavier than air, and |

the sound travels faster and appears:
touder. If two stones are clapt together
under water the sound is louder to

the person with his ears in the water than
to the person with his cars ont of the
water. (If you don't think so, try it!)
In air sound travels always at the same
speed, },100 feet per second, and ali dif-
ferent kinds of sound, whether of different
pitch or of different loudness, travel et the
same speed. Thus the gentle squeak of
the high string of the violin, and the low
thump of the bass drum, and the ear split-
ting wail of the cornet of the symphony
orchestra of the Movie show rcach our
ear at the same time.

EXPERIMENT 43—Loosen a low string
from some stringed instrument, such as
a banjo. guitar, mandolin, violin, etc. If
now it is plucked and gradually tightened
until it just gives off a low musical note,
it will be seen to vibrate rather slowly.
On tightening it a little more we notice
that the note given off is of higher pitch
and that the vibrations are faster. This
leads us to the next important principle,
namely that the pitch of a note depends
on the frequency of vibration of the source,
i e., the faster the source vibrates the
higher the note. If one looks inside the
piano, it will be noticed that the bass notes
are given by long, heavy, loose strings,
and that the high notes are given by short,
thin tight strings. The laws of vibrating
strings can be stated as follows:—the
tighter the string the faster it vibrates and
consequently the higher the pitch of the
note given off; the shorter the string the
faster it vibrates and consequently the
higher the pitch of the note. Pitch should
not be confused with loudness.
depends upon the distance of the sound
source from the listener. Also loudness
of a sound depends upon the amount of
the disturbance. A small fire-cracker dis-
turbs a small amount of air, and the sound
is weak, while a large salute disturbs a
large amount of air and a loud bang re-
sults.

EXPERIMENT 44 —Obtain two me-
diuni-size cans of peaches, or pears, or
whatever canned fruit you like best. Now
remove the tops and the contents of the
cans. With a thin nail and hammer, punch
a whole in each of the bottoms of the
cans. “Borrow” about 100 feet of Pa’s
fishing line. Pass the ends thru the holes
in the cans and tie them inside to match
sticks.

If now the string is stretched as in Fig.
33 and your partner talks into his can.
vou will hear him distinctly. When he is
thru talking you can talk into the can
and he will hear you distinctly. When
vou talk into your end of this telephone
vou cause the air in the can to vibrate,
which in turn causes the bottom of the
can to vibrate. The end of the can causes
the tightly stretched string to vibrate, and
the string causes thc bottom of your part-
ner's can to vibrate. The bottom of his
can causes the air in his can to vibrate
and it in turn cause the membrane in his
ear to vibrate so that he hears your voice.

In other words. the disturbance which
vou cause in the air near your month has
been transmitted to the air immediately
near vour partner’s ear, which gives the

Loudness |
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same effect as if yon were standing be-
side your partner and talking to him. The
modern commercial telephone works on a
similar principle. The diafram which
corresponds to the bottom of the can in
our case. is made to vibrate by the mo-
tion of the air caused by speaking. This
vibration is transmitted electrically to the
receiver at the other end:; the receiver at
the other end causes the air at the lis-
| tener’s ear to vibrate and the listener hears
\ the speaker. The electric auto horn con-
sists essentially of a thin metal disk or
diafram which is made to vibrate rapidly
by the electric current and the vibration
of the diafram causes a disturbance in the
air which may herald the approach of a
Ford. a brass band, or a cat-call. The
phonograph also depends upon the vibra-
tion of a disk or diafram. The needle is
attached to the diafram by a small lever.
As the needle passes around the record it
vibrates according to the mdentatlons in
the record. This vibration is communi-
| cated to the diafram by the lever. The
vibration of the diafram causes the air
in the horn or sound box to be disturbed.
On placing the thumb gently on the dia-
fram (reproducer) one can feel the vibra-
tions.
It may be well to note just how the
sound 15 transmitted thru the air, 1If a
half-dozen billiard balls are placed in a
straight line touching each other, and then
the cue ball is made to strike the end
ball, the ball at the other end will move
ont and the others will remain in their
places. ln the transmission of sound, in-
| stead of billiard balls we have the molecules
of air. The molecules do not touch, but
| are very close together and hence we get
only a slight displacement, The sound is
thus transmitted from molecnle to mole-
cule in all directions. Obviously if a mole-
| cule at the source of the sound wvibrates
in a certain way the molecule near the
listener will vibrate in that very same way,
since each individual motion has been
transmitted as it was made.

EXPERIMENT 45—1f ten or a dozen
olive bottles or other bottles are placed
in a row, and partially filled with water
as in Fig. 34, on blowing over the tops a
thin flat jet of air, musical notes will be
heard. The jet of air may be secured
by blowing thru a rubber tube at the end
of which is attached a flattened Bunsen
burner wing tip which can be purchased
for a few cents. On adding to or sub-
tracting from the water in the various
bottles the varions notes of the musical
scale can be gotten and then one can by
a little practise learn to play simple mclo-
dies. This interesting experiment illus-
trates the working of the organ pipe. A
thin flat jet of air passing over a column
of air canses the column to vibrate; the
longer the column the lower the note.

Just as a billiard ball on hitting the
cushions of the billiard tahle is reflected, so
when a sound wave cansed by the vibra-
tion of a molecule hits an object, it is
reflected back. 1f the reflecting surface is
ncar. becanse of the tremendous speed at
which the sound travels. the reflected sound
and the original one are heard at practically
the same time, simply re-enforcing each
other. 1f, however. the distance is suffi-
ciently great. the reflected sound reaches
the air later, and we call this the eclo.
If a sound is caused by a source vibrating
in an irregular manner, the vibrations m-
terfere with each other and the result is
a noise. If. however, the source is vibrat-
mg ina regular manner. the sound is pleas-
ing and is called a musical sound. Both
are distnrbances of the air. but the former
is a disturbance to those hearing it.

(To be continncd)
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ELECTRIC “BLOODHOUNDS” TO
FIND AND DESTROY U-BOATS.

(Continued from page 298)

inconceivable how the noisc of these power-
ful engines could be deadened entirely so
that the supcer-sensiove microphone-Audions
would not detect it, whet they once came
into a reasonable range.

The authors confidently look forward to
an carly trial of the idea, fecling convinced
in its feasibility and successful application
10 the U-boat peril.

The clectric torpedo bloodhound depends
upon scveral well-known physical and elec-
trical laws for its mode of attacking and
destroying a submerged U-boat. Principal
among these are the utilization of sound
waves, such as given off by the engines and
propellers of a submarine, and also the
principle of the induction balance. The
presence of a metallic mass as for instance
a submarine hull, will upset the clectrical
balance of two coils, which fact is here
made usc of and which will prove efficacious
over a comsiderable distance; at least sev-
eral hundred feet, when a sensitive galvo-
nowmeter relay, sich as the \Weston type, is
employed for indicating the state of hal-
ance in the coils. As for the practical
range of sound wave control thru water,
this scheme has been successfully applied
by the Allies, particularly along the French
coast, for detecting and locating submarines
up to twenty miles distant.*

Instead of simply listening for the sound
of an enemy submersible, as in the scheme
just cited, the authors propose¢ to cause
these sound waves coming thru the water
to spell the end of the tricky sub-sea craft.
Furthermore, it is evident both theoretical-
ly and practically, that if we can pick up
the sound of a submarine five miles away
and amplify it so as to make it plainly
audible in a telephone receiver, that it is
certainly possible to cause this same snb-
aqueous wave to actuate a properly tuned
and sensitive microphone, which in turn
actuates an Audion amplifier {or Brown
telephone relay). This device then closes
or opens certain local control circuwits con-
nected to the propeller, rudder and diving
plane mechanism of a special torpedo of
the gencral type illustrated.

Of course someone will immediately ask:
“Why not make the device full automatic
and turn it loose in a2 submarine infested
arca?” This sounds like good logic and
possibly is under certain limited conditions,
but we must not forget that our electric
submarine “bloodhoimd” would have no
scruples about attacking friend as well as
foe; steamer as well as submarine, There-
fore, it seems the best logic to attach ome
of these torpedoes to a submarine chaser
by means of a flexille electric cahle, which
is attached to an automatic-release drum.
The commander of the mother-ship thus
retains control over the cver-vicious U-
boat “bloodhound,” which, once it hears a
submersible purring away in the briny
depths, immediately proceeds to dive
straight for it. prenared to sink the sus-
pected craft, whether friend or foe aund
which, if made full antomatic, would hlow
the under-sca fighter to bits, without any

“Sec article describing the methed of applying
the sound rtwaze detector  for submaorine detec-
tian and tocatian tn the January, 1916, issnc of
Tne Evectricat ExXpErIMENTER.

THE ELECTRICAL EXPERIMENTER

parleying whatsoever. For these and other
obvious reasons it is best tu retain control
of the clectric torpedo.

As seen in the illustration, Fig. 1, the
clectric “bloodhound” has quite an in-
teresting  mternal make-up.  In  gencral,
there are two induction balance coils ar-
ranged on port and smarboard of the nose
as shown clearly in the front cover iilus-
tration. The forward compartment con-
tains also a powerful electromagnet for
holding the torpedo against the submarine
hull; a special signaling clectromagnet is
provided as shown, which, when intermit-
tently excited by means of a telegraph key
on the bridge of the submarine chaser,
causes the sliding hrass rod inside the hold-
ing magnet core to work up and down.
Thus it hecomes possible to telegraph the
Herr Commander of the U-boat, that un-
less he will arise at once and surrender he
will be blown to bits by the 200 pounds of
fun cotton in contact with his craft. More-
over, the U-boat officer can reply by tele-
graphic signals sent ont thru ins reguiar
electric under-water sound telegraph, the
signals being picked up either by one of
the microphones on the electric torpedo or
by a regular sound wave telegraph receiver
of the Fessenden type, as used by practi-
caily all ships today.

The forward compartment also contains
the interrupter, battery, etc., for exciting the
coils of the induction balance, details of
this apparatus being given in Fig. 2. Note
that the secondary coils of the balance are
connected to a super-sensitive galvanometer
relay, which acts to close certain coutrol
circuits going to the radder, plane and pro-
pelier solenoid mechanism, This apparatus
comes into control of the “bloodhound”
when the microphone control has brought it
to within a few hundred feet of the sub-
mersible, where sound reverberations would
tend to throw the microphone control some-
what off. Several sets of tuned micro-
phoues are placed along the top and bot-
tom, as well as the sides of the torpedo as
indicated.

The next compartment would contain the
explosive, usually gun cotton, 1o be deto-
nated when desired by throwing a switch
on the submarine chaser. The center space
is occupied by an electric gyroscope, used
for stabilizing the torpedo, also solenoid
magnets for controlling the diving and
raising planes on the exterior of the hufl.

Next we come to the mast. This is hol-
low to permit of the clectric control cable
and pilot lamp cable passing down thru it
to the interior of the torpedo. The pilot
lamp (fitted with semi-circular reflector to
throw light toward tender vessel) and flag
are carried on a short pole mounted on a
weighted lall-float as illustrated. If the
“bloodhound”’ takes the “scent” and dives,
the ball-licat automatically releases and
floats on the surface of the water for the
guidance of the officers. The pilot lamp
(for night work) is supplied with electric
current thru a flexible cable which reels
out fromn an automatic drum in the manner
apparent. The movements of the torpedo
can thus be gaged quite accurately,

Passing to the next “aft™ compartment,
this is devoted to the batterics, relavs, am-
plifiers and other auxiliary clectric control
instruments.  Behind this there come the
propeller motor and rudder control sole-
noid mngnets See Fig. 1.
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The diagram, Fig. 3, shows the circuits
for the retaining and signaling electro-
magnets in the rose of the torpedo. The
smailer or signaling magnet is controlled

| by a telegraph key on the submarine chaser
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as aforementioned. The holding magnet
coil would be excited as soon as the tor-
pedo started in motion, or it could be ar-
ranged to be excited only when the torpedo
liad approached to within a few feet of its
prey.
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righis before sending ketch, drawing or mudel to any attorne;: Second.
to give a frank opinien whether it will pay to pateat his idea. hased upon Quray Blde.,
our extensive knowledze of the paient faws, manufaciurers’ wauts and Washi
fz-ilities; Third. to ohtain for him on reasonahle terms, a patent that ahso- ashington
lutely protects: and. Fourth. advize and assist bim in making the invention D. C.

a source of profit by ontmeht sale, territoMal Zraats. obtaiaing royalty, or
the independent manufactiure of the invention.

sured by our
“‘;Fhln:'tml. D. C.; John P

derasit in our firepron! safe, the form '*Evidence af Conceptian®™
and establlsh your rights.
Dook shows vou clearly how to proleel your {invemtinn
are fres
coupan LClow.

Specinl War Butletin, and plank form

ac

REGISTERED ATTORNEYS

Inventions Want

History will repeat itself in the present \War, The greatest victories will
be won. not througb overpowerihg numbess, but throngh tbe surprises
wrought by inveation. Life and property wiul be saved for the Nauoas by
1 J The G

All matters_are leld strictly confidential. snd Dersonal services are as-
ervice Guarantee Contract, References: 2nd Natloasl Ba:k,

Roth Packing Co.. vVincimnali, Obio: Home .
avings Bank. Washington. I *.: Duskil Mop Ca.. 1®aducab. Ken. %
Defore disclosing 1he invention to anxoiie. sign. witness and

A completed sample form in our
Al
Just ask for them on & post card of simply mafl

COUPON

k. “Inventions-Patenting and Promot.
~Evidence of 0-=3
]

=t

Microphone Connections to Various Amplifier, Relay and Solenoid Control Circuits In the
Electric U-boat ‘“Bloodhound.’”

electric control functions are outlined in
the diagram, Fig. 4, which will help to make
clear how the device actually steers its
own course toward the invisible enemy.

First, we have the four distinct sets of
tuned microphones. disposed on the top.
bottom and two sides of the torpedo. These
microphones are designed especially to re-
spond to the peculiar note given off by the
engines and propellers of a submarine and

i thus do not respond to the sound of the
| torpedo’s propellers or that of the tender
ship. It is also possible to shield the micro-
phones so that they will not he affected by
the sound of the torpedo’s propellers.

Keeping in mind the Jocation of the four
| sets of microphones or sound detectors, it
is easy to understand that if these are prop-
erly connected to the control nechanisms,
Ithat a sound wave emanating (generally
speaking) from any one of four directions
will canse the “bloodhound” at once to
start in that particular direction. i. e, it
may dive either up or down, right or left,
or in some angular direction between these
by the co-action of two sets of control
apparatus.

As will be observed the propeller motor
is compound wound so as to be controlled
by both sets of relays, i. e., those controll-
ing the rudder solenoids or those working

|the diving plane solenoids. The supply
cable from the tender furnishes current for
the propeller motor as the diagram shows.

l The mode of action will best be seen by
|considering that for instance a sound wave
sirikes microphone No. 2, on the bottom
|of the torpedo. The resistance of the
microphone is changed, caunsing the am-
Iplifier \. 2, to act simultancously. The
latter device boosts the microphone signal
several hundred times in strength, enab-
ling the high resistance, polarized relay P2
to close its local circuit to special relay
R 2
This relay, R. 2 (and its brothers, R. 1,
R3 and R4) are provided with special
armatures, having insulated contact arms
lon thiem as shown. Hence, when the sound
wave has finally caused relay R. 2 to close,
] (Continuwed on page 351)

! wtiening " The Electrical Experimenter™ when weriting to ediertisers,
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GERNSBACK

In this Department we publish such matter as is ol interest to inventors and

particularly to those who are in doubt as to certain Patent PPhases.
cannot be answered hy mail free of charge.

addrest to “Patent Advice”

are publisht Lere for the beneflit of all readers.

Regular inquiries
Such inquiries
If the idea is thought to be of im-

portance, we make it a rule not to divulge details, in order to protect the inventor as

far as it is possible to do so.

Should advice be desired by mail a nominal charge of $1.00 is made for each

question.
sheet should be written on.

COMBINATIOE SWITCH SPARK

AP.

(176.) Cl'iude L. jounson of Leoti. Kan-
sas, has sent in a very clever design of a
combined antenna switeh spark gap and
lightning protector, and wishes to have our
advice on this design.  Mr. Johnson wishes
to know if the idca is practical and whether
a patent may be olrained, etc.

A. The idea looks feasible to us. and has
several points in its merit. VWhile a patent
might be obtained on (his invention. we
have little hope that this will be remuncra-
tive financially, for the simple rcason that
there is no market for radio devices at the
present time. However, after the close of
the war, this might be worked up into a
profitable patent. The idea is as good as it
is novel,

NOVELTY FAN.

(171.) Siduney Brown of l.ake Charles.
La.. lias submitted to us an illustration and
description of novelty lights to be installed
in a ceiling fan. Our correspondent would
like to have our opinion as to whether this
is a practical invention, and whether it
would he worth while to have it patented.

A. \While the idea is novel, we think the
device would cause too much flickering. In
other words. the light would be quite un-
steady. and would hurt the eyes of whoever
is in the vicinity of this fan, It might lLe
all right, however, for acdvertising purposes,
and we would advise our correspondent to
get 1n touch with a patent xttorney.

PATENT QUESTIONS.
€172) ANLf Byran of Nephi,
wants to know:

Q. 1. How does a person ohtain a patent ?

A. 1. There are two ways of obtaining a
patent. You can prepare your own patent
drawings, and describe the application of
the patent vourself by writing up speci-
heations i a certain manner. and sending
them to the patent office, paying the govern-
ment fee of $20.00.

It is safe to say, however, that not one
in ten thousand inventors ever take out
their own opatents. as they have no tech-
nical expericuce in preparing the drawings
andl presenting the claims in a legal inanner.

The right way is to employ a capable
patent attorney, such as vou will find histed
in our adverusing colnmn: and this is not
only the chc'uust in the long run, but the
I'est methed.

Q. 2. What does a patent usually cost?

A. 2. It is imnossilile to state this in fie-
ures as it depends entircly upou the article
to be patented. Some patents are so simple
that they only need a small drawing and
very little explanatory text, and the claims
are perhaps few and simple.  Other patents
need~> a great many  illustrations  which
necessitates several sheets of drawing, and
we have secn patents that have from twenty

Utah,

to twenty-five printed pages of text, and
ani-where up to 100 ¢liims. Naturally such
patents cost a great deal mare. It all de-

Sketches and descriptions must be clear and explicit.

Only one side of

pends how much work the patent attorney
has to put into the applicatnon. Usuall
the patent attorney will tell you how much
heis likely to charge for his work. The gov-
crument ive is ot course always the same,
no matter whether the patent is a long or
short one. The fce is $20.00 with the apph-
cafion, and then there s a final fee when
the patent is allowed of $20.00 also,

Q. 3. Can you always get a manufactur-
ing company to manufactnre a patented
idea il it is a good one?

A. 3. If the idca is of merit, there cer-
tainly shonld not he much trouble in dis-
posing of the patent 1o some reputable
concern ; that is, if the idea is really a good
one. As arule, there is a market for every-
thing good and practical, and while it may
take time and trouble to find the right
concern, if the patent is really a meri-
forious one, it can as a rule be disposed of.
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PATENTS

Send Sketch or Madel ol Your lavention fof
Free Opinion as to Patentatility

Waile iaday for Free copy of [9%-page boak
*Howte Oblain a Patent and What to lavent”
Talbert & Parker, Patent Lawyers,
4287 Talbert Bldg., Washington, D.C.

PATENTS ©.°

Semst wheteh or model for adviee:
sour Lo enllan.
advico 1ree.

J.R.KELL

1 asulst you marl
Prompl personal service. Booklet and

740 D. Woodward Pldg.
WASHINGTON, D. C

PATENTS

THAT PROTECT AND PAY

Books and Advice Free

1t you want to sell your patenti. 1ake It out throu
office. HIGHEST REFERENCES, BEST RES(?!JS

WATSON E. COLEMAN, Patent Lawyer
624 F. Street, N. W. Washington. D. C,

Laréesi Pateni Firm
in the World

rights.
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OFFER
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Our illustrated] elghiy-nage Auide Mook s o Book
116 eecharn -
how

Before gendlng your inventlon lo any attorney or
manufaciurer or shscloslng yous dvention, wrile
for our free hank form UROOF OF CONCEITION
in order 10 pratect your Jmentlom and secure yeur
This should be sined anr witnussed and re-
turned to ns, tokether with a model or sketeh ond de:
Scription of Your invention.
OPINION as to the patentabdlity of the tiventlen
nort lhe inventon patentahle we will furnish a Cerlitigale

This Certificate of Patentabiilty. together with our Glank term
Proof ot Corception will protect the lnventor amd serve as proof
nf th. lavention wnill the case can be filed In the U.

OBTAINING ASSISTANCE FOR INVENTORS-Our certificate is of great as-
sistance to inventors who require financial aid 1o obtain patents

OUR FIVE BOOKS MAILED FREE

(See Coupen Belowod
to any address. Scnd for these books—the finest publicalions ever issued for free distribution.

ST OF PATENT BUYERS

Contains requests (rmn manufacturers,
seeuretl v us anl s
W laee onr clients i touch with cavital free of charge

rervlverl over 300 requests trom mabufaciurers.

Shows the value of Trad2-Marks and information regard-
We advenlse Our Cllents® loventions Free in a iist of Sunday news-
n wnhrlunn jmirnals and In Workl®

We = 1
the patebt is »,umed We “assist 3

WANTED NEW IDEAS

VICTOR J.

York Dffices:
1001 lw l007 Weolwerth Bldg.

Main Offices: 779 Ninth Street, N.W., Washington, D. C.

we wili dmive a FREE
17 we

and

S. Patent \icior J. Evans,

WHAT TO INVENT

Contolns a saluable bist of [aventlons wanted and
sugeeslmns concerning Profitahle flelds of inventions:
srncitinn Fecarding prizes offered for Inven-

tlnn& amounting te ONE PIILLION DOLLARS

mall order hiouses and promoters for
New Fdeas they wish ta purchoase
Wo have recently
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irg unfair competition
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and What They Think of It

I was yery much pleased w!th the neat and

compact looks of the 'RADIOTONE." 1 hase
| mnot _seen one huzzvr that can henl it for twice
or THUREE TIMES THE PRICE. 1 use it for
findiug the sensitite part of the mineral in my
crrstal detecter and for learning to receive mes+
>akes when connected with one oY more recelvers.
and 2 telegraph key to break the clreult. | also
t 1 lhmk 1hat any one who in-
“"RADIOTONE" will ba better
! Dleased with the results in the short as well as
Ium Tun than any Other buzzer thai €osts Lwice

IKIE.\TE l' TL REMPEL, 4th Co., C. o\, C.
. ARMY. Ft. Rosecrans, Calif.

| [ wish to sar that your “R ADIOTONE’ Buz
zer works better than I ecver tbought it swould.
| and I dou't think there is 8 BETTER RUZZER
. ON THE MARKET. It aiso gives a wery ciassy
Abpearance 1o any wireless outfit. it canpot be
! praised 100 highly.
RY CRAWFORD.

| PER 1
13 Tenr Broeck St.. Albauy, N.

X.
B I hava given Your “"RADIOTONE'' Buzzer a
thoro test and find it 10 give VERY GOOD SAT-

ISFACTION.  Also that § awn very nuel; pleased
with it apd that i1 comes up to my expectations.

l 1 would recommend it to all learners as a very
- good Buzzer. In case I hate aoy more orders

I will exvend thew 10 \ou
W, (‘RUDGI\G’FO\
U.Sbl’]MI‘BtLtamo(l‘ AL NOYL

I received my "RADIOTONE™ Buzzer 3 few
doxs agp, and bave tried it out in a number of
ways. Jt is exactly like You describe it. and dpe
of the biggest advantages of it is that the sound
is always ENACTLY WHERE YOU WANT IT,
| rigbt in the receivers. It is by far the best buz-

zer 1 have seem on the market. 1t has also a
very heautiful apbearalice, and has ohe of the
CLEARERT AND HIGHERT PITCHHED TONES
any buzzer that I have yel come across. Thank-
| lng you agaln far your wouderful buzzer, 1 am,

Yours rvn' tru
AR{) A. PAGE.
$00 harmo.a \t. Lsuchburg, Va.

Your *RADIOTONE™ Buzzer certainly cama
# up to all my expectations. 113 lone is exactly

like that heard W o regular wircless Pbome. It
| is not aftected by high altitude nor damp

weather. 1o is as beantiful an instrunent as one

could wish to sce. IT IS SILENT. That s
| the most important_of all in the work for which
B! 1 use it. It produces a clearer and higher-
pxlcncd tone on lexs curtent than & buzzet of
anv orhier make that ] have tried. 1T HAS
NEVER STUCK nor FAILED Tu RESPOND
instantly “to the application of current since 1
have had it. 1 i sou apd the E. Co.
cvery shecess and 1 will do evervthing in mv
pwer 10 hetp vou as You are a PROMI'T AND
SQUARE DEALING (‘0“ i

Fol

I wish t0 say that your “RADIOTONE'' Buz-
zer is the eonly test buzzer that § lhave scen jn
which I can find NO fault swhatever. 1 re-
eeived 1 in gond condition and it is that way
paw, THOUGH 1 ACCIDENTALLY DROFPPED
IT SEVERAL FEET. 1 am uysing it ou a code
practlelng set. It has the best tone of any
buzzer that 1 bate seeh

LESTER SHIPLEY.
Care of J. O Tate Eleciric Co.
118 Main St.. Bedfurd, Va.

N
_ McRURNEY,
Rayard, N, Mex.

I have given the *~RADIOTONE" anzer
which 1 have rterelyed from the E. 1
thora test and find If satisfactary In oll u-
I nlo used atier hwz=ers. hut tie
"R\ OTONE™ 1S THE REST THAT I HAVE
II\I'I’! 'SED and BEYOND MY EXFPECTA-
TIONS®. The other goods that 1 recelved are also
satisfactory.
A, WITMER.

Mulr, Pa

( I am very pleased to say that [ am satisfled
withh _the results ebtained frown the “RADIN-
(L) es 2 really WONNTTR.
WIREI ESS MES-
GEORGE DIMOY,
Lavallevte, N,

IMPORTING CO.
New York City

ELECTRO
231 Fulton Street

STNeEsSSPEEwNCwS

The “RADIOTONE" Buzzer which the E.

FROM A RADIO EXPERT

I. Co sent me soma

time aga has been thoraly tested out In my Laboratory., and

am very pleased 10 giva you my oplnlon cdancernlng

formance.

wanN

that of & preal wireless station with FIVE HUN
In the primary c¢lrcuit.

Its per-

‘rheulone and frequency of the Instrument Is TRULY A MOST

ERFUL and perfect rcornduction of a MUSICAL WIRE.
LESS NQTE and whan used Ih connectlon with a wiretess
celver |t would be most difficult to distingulsh Its rich tone !rnm

DRED CYC
Qne of

re.

LES

the most commendabia features

that the buzzer Possesses Is thal of being capable of standing up

under contlnuous servica WITHOUT THE ANNOYING

“STICK

ING"" effect that has been so characterlstic ol other buzzers lhal

| hava had occaslon 1o test.
In Performance and aPPearance the
WONDERFUL LITTLE INSTRUMENT.

CRA NE™

YATES, 815 Nlagara Ave., Nlagara Falls, N. Y.

BTl mmlm-mmnu

5@

E. 1. Co., 231 Fulton St., New York City, N. Y.

On your ahiolite gnarartee that vour
seribed by ynu, 1 eneluse lLicrewith 90 cents plus
msl:nc for one lustrument,  You guarantee to ref
am not entirely pleased. providing 1 return the

after its receipt. YES
| also enclnse  XO 6 cents postage for vour
vedia. a0 rations, a 0 struments
Name
vddres
City

“RADIOTONE"

nd this

onp-nage Elecirical Cyclo-

¢

No. HIC 1800
The “Electro’’ Radiotone

HIGH FREQUENCY SILENT TEST BUZZER

The RADIOTONE is NOT a mere test Luzzer,
it is infinitely wore. Mr. H. Gernsback who de-
signed this instrument labored incessanily to
produce an instrument which wounld jwitate the
sound of a high power Wireless station as heard
ina set of photies. This aclually hins been
achieved in the RADIOTONE. This instrument
zives a wonderful high pitched MUSICAL NOTE
m the receivers, impossible to obtain with the
ardinary test buzzer. The RADIOTONE is built
along entirely new lines: It is NOT an ordinary
buizzer, reconst:ucted ln some manner. The
KADIOTONE hias a single fine stee! reed vilrat-
ingZ at a remarkalty high speed, adjusted 1o Its
wost eflicient frequency at 1Le factory. lard
silver contacts are used to nmiake the Instrument
tast practically forever.

Yes, the RADIOTONE is SILENT. In fact,
It i3 50 silent that yon musi place vour ear on
top of it to hear its heautiful wusical note,

Yout will be astounded at the wonderfully clear,
500 cycle note. sounding sharply in your re-
ceirvers, wheil operated on one dry cell. Te learn
the codcs, there is absolutely nothing like it.
With the radiotone, a key and one dr¥ cell and
ANY telephone, a fine learncs’s set is had. Two
or more such sets in series will anord no end of
pleaswre for intercommmunication work. I"articen-
larly now that we cannot use our Wireless sets,
the Radiotone is already in wonderful demand.
Al 1he interesting things as descrihed with onr
CODOPHONE (sec our hig ad on page 353,
this Issue), can bLe performed with the Radio-
tone. i key, a dry cell and a phone.

Radiotoue as desctibed..........each $'9O

Shlpping Welght | [b. Don't farget postage.
IMMEDIATE SHIPMENTS

As a radie min- J
enl tester. i

3

1
munication. ! I
Works scversi |

In conclusion | can say that both
gloT Is fruly a
RAVMONU FRANCIS

nnlllea oo 2 diy -
cells.

works exaetly as de- P2 e
. vents. for B aten "'_ — &N
RBOTOR R ™S ey i = ¢

1 hava thorols tested Tour ‘RADIOTONE"
Buzzer. which I received a few days age. and
find that it is very etficient in all Tespects. It
is all that you claim It to be. The tone Is so
=oft that jt cannut be heard unless the ear ja
Ilaced a few inches frow the instrument. ‘This
wakes it vers deslrable for testing detectors. 1
THI‘“\ THAT THERE IS NOTIIING BETTER

LEARNING THE CODE, since the slx-
nals sound Just Ilke a hlgh power wireless sta-
tlon. Everyone Who has a wireiess station of
who wislies to icarn the code should have a
“R.\Dl“T(i\'E *? BENNIE TEL

827-11th Ave.

REENS
Minoeapolis, Minn.

I recelved your "RADIOTONE’ on June 20th,
ond tested 3t theroly. and found it has 1he
BEST IMITATION OF \WIRELESS SIGNALS.
All Amateyrs should purchase one of (hese
“RADIOTONES™ if pov .lhle. and do self-prac-
tise during the war pe all Amateurs, whn
purchase one of these "B \DIOTO\ES" will
it as great 2 heldp to them as I have.

Yours truly, EQ. TANARA,
AMATEUR 6 ATQ. San Franciseo, Cal,

After testing the ADIOTONE” [ am
Pleased to say thal {t Is the best toned burzer
on_ the market. The main thing is that IT
DOES NOT STICK 3;5 so many olhérs do, even

amang the hirh priced huzzers, when Drac-
tising. I am wusing it with Omnigraph trans-
mitter, 2 MF. Condenser. 75 Ohm phone and
small resistance shunt across phone. With 1he
aid of battery rheostat and shunt resistance,
CAN OBTAIN EXACTLY SAME PITCH AS
N.A.a, FRANK \WARMINSKI,
806 8. Milton Ave., Baltlmore, Md.
I am entirely satisfled with the °*‘R.DI10-
'.I'O\'l-" Buzzer which 1 bought from yoir. 1t

RETTER TIIAN [ EXPECTED
l'r \\UDLD BE AT THE PRICE. At first 1

't think that it would be very good at
¢ price. but it is all right. "1t appeals
to mie mostly hecanse of ITS QUICK RE-
EI’O\SL o the opening and closing of the
ey.

s fine, being

OHN E. )MOORE.
Delaware Co.. Downsville.

1 am j-eased t0 say that after testing 1t out

in a studenl’s buzzer set. ji. comes up tg my
best expectations. 1. D. STRATGHN,
Ripiey, Okla.
Apy In possession of one of your ““RADIO-

TONE™ test buzzers and wish to say that I
muld hot hase exnected a more silent instru-
e, as well as the EXACT TONE OF A
[UGII PFOWERED WIRELESS STATION.
8. W. DEARING,
R 2, Cosington. Tenn.

It glves me great pleasure to reenmmfnd rnur
C“RADIOTONE" test huzzer. 1 find
sensitlve and responsive. ALWAYS E\H’I‘T]\l.
TIHE SAME IIIGH PITCHED NOTE. But
the best feature of all is ITS SOUND-PROO.
CASE. <. AW, McMURTRY.

84 Gladstone .-\ve.. St. Thomas, Ont.

1 \\klx 10 say that I harve given your "RADIO-
el Buzzer 9 thoraugh testing and find It
st:mds up bheautifully under ithe condilions. Con-
nected tn 2 75 ohm phone and a No. l001n
Junjor Fixed Cvodenser per diagram

in your
catalogue, It makes zo idesl prnlclusa set,

the
TD.-
he

T‘\Tlﬂ\ﬂ b!‘ far. 3 ARMSTRONG,
No. 1, Indian Riser, Ontario. Can

1 have uced  your ‘R\thTO\'E" Buzzer.
ond fnd it THE BLST EVER URED. ) fnd
it very nseful for a lasyman 1o Jearn the codas
quickly. 1 would rccommend jL to any one
interested in wireless
ANDREW SCHRINER.
722 Pulnam Ase., Brooklsn, N,

I have had the opportunity of making prae-
tleal tests with one of Your "RADIOTONE'
BUZZERS, and [ feel justified ip making the
following stateincnts concerning ft:

1. Jt is hawmdwome fn apnearance,

2. It s practlcally noiseless in oneratlnn,

3. n :1ve\|_ a clear note of CONSTANT FRI-

4. It Is edquul in performante to ather huzynre
selling AT SEVERAL TIMES ITS
ST.
I have bern perfectly satlsned with
“RADIOTOXNE” and | will be gl
mend 't th anyone. . K.
717 Lake Boulerard. St. Joseph, Mich.

—

Bl S -
>~ r
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ELECTRIC “BLOODHOUNDS” TO
FIND AND DESTROY U-BOATS.

(Continned from page 318)

it completes a ciccuit thru one winding on
the propeller motor, causing the torpedo
to get under way. [t is made to dive at
the same time by the inert action of the
opposite telay, I, 1, thru whose armature
the diving plane solenoid is excited; the
plancs are thus placed at the proper angle

esron

galv reloy

YA
0 rvdter &

l ) Fropeler

R )

-

gﬂ/}
==

% 2

Connectlons In Elec.
A Sensitive Galvano-
Is Necessary.

“Induction Balance”
tric “Bloodhound.”
meter Relay

to cacry the torpedo downward. The same
action occurs for steering the torpedo to
right or left, the opposite “R” relay serv-
ing to actuate the proper solenoid to swing
the rndder to port or starboard, as the
casc may be. Of course, there are a num-
ber of rcfinements which could be intro-
duced such as interlocking cut-outs, semi-
manual control from the tender, ctc.. hut
the basic principles of such control are
here outlined.

To prevent the “bloodhound” from run-
ning its nose dead into the submersible’s
propeller blades, it is possible to provide
several means for overcoming this con-
tingency. Suppose for example that we
connect a special relay in shunt to the am-
plifier secondary circuits, which relay would
only operate when the torpedo had ap-
proached Wwithin, say, 50 feet of the enemy,
the received sound wave being then sufh-
ciently strong to close this relay. Again,
consider that this sluggish relay was caused
to operate a time limit circuit-breaker or
relay, which could be set to open its sec-
ondary control circuit after a time period
of snfficient duration to carry the torpedo
one-third the length of the submersible
past the propellers. Thns it is seen that
it is possible to so set the control apparatus
that when the torpedo has reached a dis-
tance of, say, 50 feet from its prey, that
the special relays just described could be
caused to control the planes and rudders
so as to stcer the “bloodhound” parallel
with the sub-sea boat for a distance one-
third its length; then the time limit relay

lmognetic s
4
o gperoro B
Rlegroph  eqon suG
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Bross ﬂT.nm:m..z
23 [lron Holding . 9.3
@) core magnef cot
Detalls of ¢Holding'" and “Telegraphing"

Electro-Magnets of Electric U-boat “Blood-
hound."

would open, the induction balonce apparatus
would be acted upon by the metallic hull;
its galvanometer relay would take control
of the rudder, planes and propeller and
steer the missile straight for the enemy. As
soon as the torpedo hit the hull, its holding
magnet would retain it securely in place
and the propeller motor would stop.

The comnrander of the submarine chaser
boat can then either blow up the submarine
without further ado or he can pursue the
more humane mode of signaling the U-boat
commander to come up at once and sur-
render with the whole crew.

OFFICIALS ARREST JOHANN
ZENNECK.

Acting under special orders from the De-
partment of Justice at Washington, United
States Deputy Marshal Linford Denny re-
cently arrested Prof. Johann Zenneck, Ger-
man radio expert, and took him to Ellis
Island, where he will be interned for the
duration of the war.

EXPERIMENTAL CHEMISTRY.
(Continued from page 333)

Steam is furnished by boiling water.

1.0 =  H0
Water Sream

The gases thus formed, H.-O [Steam],
Sulfur Dioxid [SO:] and Nitrogen Per-
oxid [NO:], mingle in the large central
flask, and combine as follows:

HO0 + _ SO, +_NO, t,SO, + NO
Steam Sulfur Nitrogen Sulfuric Nitric
Lriexid Feroxid Acid Oxid

Nitric Oxid [NO] takes oxygen again
from the air, forming Nitrogen Peroxid
[NQ:], and once more passes on half of it.
The action is very peculiar and continnes
so long as there is a supply of oxygen.
Nitric Oxid is therefore called a carricr of
oxygen. It is thus seen that the nitric oxid
[NQ] is a reducer, Nitrogen peroxid [NO:}
an oxidiser.

The Chamber acid, has a specific gravity
of 15 and is about 65% acid and 35%
water. This is strong enough for the
manufacture of sodium sulfate [Na.SC.],
one of its two main uses. If stronger, it
absorbs much nitrous anhydrid [N:O.).
It is then removed from the chambers and
reservoirs, and evaporated in open lead
pans till it has a specific gravity of 1.75.
Stronger than this 1t dissolves considerable
lead, and it is then evaporated in platinum
crucibles till the specific gravity is 1.83.
This is about the commercial strength;
pure acid being 1.854.

The contact method of making the acid
which is now coming into considerable use
in this and other countries, involves the
very simple principle of making SO: into
SO and leading the latter into water.

Properties—Physical

1. Sulfuric acid is a thick, oily, and cor-
rosive liquid without color or odor when
pure. It usvally has a brown color due to
the presence of charred organic matter,
such as straw and dust.
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2. Specific gravity if pure 1.854; com- |

mercial about 1.83.

3. It possesses a sour taste and acid re-
action.

4. It boils at 338 degrees C. (about 042
deg. Fah.) and freezes at about zero.

S, It is miscible in water, with which it
reacts and condenses.

Chemical

1, It reacts with most meials to form
sulfates; if dilute, liberates hydrogen; if
strong sulfur dioxid. Its action takes place
at a low temperature, hydrogen is evolved,
providing sufficient water is present to dis-
solve the metallic sulfate formed.

Zn + H.SO. = ZnSO. +
Fe 4 1150, = FeS0, +

Mercury [Hgl, silver [Ag)] and Copper
[Cu] are not affected by the action of cold
{E:5Q.), but if concentrated acid is used

i,
1;
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and the temperature raised sufficiently,
they react, reducing part of the sulfuric
acid, forming sulfur dioxid and water, and
metallic suliates:

Cu + H.S0, = CuSO, + 2H
H.S0, + 2H = 2H.0 + SO,

Thus at ordinary temperature, sulfuric
acid acts like hydrochloric acid, exchanging
its hydrogen for metals. but when hot and
concentrated, it acts also as an oxidizing
agent.

2. Sulfuric acid does not affect Gold, or
Platinum, and ounly hot, concentrated, af-
fects Lead.

3 At red heat it dissociates into H.O
and Sulfur trioxid [SO:], and thence Sul-
fur dioxid {30.] and oxygen {O].

4, It possesses great afhnity for water.

The fact has been repeatedly illustrated in
experiments already performed that sul-
furic acid has a very strong tendency to
absorb water and form compounds with it,
thereby causing great heat to be formed in
this action, and attention is called to the
necessity for caution in mixing this acid.
Always ponr sulfuric acid in small quan-
titics into the water, winle stirring the same
vigorously. 1f care is not exercised in
mixing this acid with water, the heat may
crack the container and spatter the hot
acid,

The tendency of sulfuric acid to absorb
water may be illustrated by the following
examples:

(a) When concentrated, it absorbs mois-
ture from the air, and from gases passing
thru it.

(b) It is frequently employed in the lab-
oratory to dry gases, since it is not vola-
tile at the ordinary temperature.

(c) Wood. paper, sugar, starch, etc., and
many organic substances are blackened by
the acid, due to the acid removing both the
hydrogen and oxygen, forming water, and
leaving carbon.

From oxalic acid [H:C.0.] or alcohol
[C:H:O] it removes hydrogen aud oxygen,
causes them to combine to form water, and
absorbs the latter,

H.C.Q, = 1.0 +
C:Hso .= H:O “I"

Iis action on the skin, producing painful
sores, and on organic matter generally, is
due to its athnity for water.

5. It neutralizes and dissolves bases and
metallic oxids to form sulfates:

e ——
C(%-_! + €O

+

2KOH + H.S0, = K.SO, + 2H.0

Ca(OH), + 1.80, = CaSO, - 2H.0O

ZnQ + H.SO, = ZnSO. + H.0

Fe.O; -+ 3H.SO, = Fe.(50,)s + 3I1.0
USES

As stated under the history of this acid,
it is used in almost every art or trade,
either directly or indirectly. Its manu-
facture is the king of industries.

Probably the nses which would be of
nost interest to readers of this journal

would be when used in conjunction with
electricity.
I. In lead storage batteries, in the

charged state, a positive plate of lead per-
oxid [PbO:] and a negative plate of finely
divided lead, are introduced into sulfuric
acid. \When discharged, the surface of
both plates has heen changed to lead sul-
fate [PbSQO.]. The plates may he lhironght
back to their original condition by sending
a current thru the batterv in the reverse
direction.  Storage battery plates are
usually made by two general methods,
which are only modifications of the original
Tlanté¢ or Faure process.

The Planté process includes all methods
in which the active material is made from
the plate itself. which should be pure soft
lead. There are numerous methods of
accoleratine the formation. Usually the
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surface is worked up mechanically Ly cu:-
ting grooves, provided it has not been cut
in this form. The next operation is tu
produce the necessary amount of aclive
material. The plates are frequently per-
mitted to stand in some corroding solution
of acids that produce a thick layver of lead
sulfate [PbSO.], for a certain time. Tie
lead sulfate may then be reduced eleciro-
Iytically to lead. or oxidized to lead peroxid
[PbO:]. When acids other than sulfuric
are used, these must be thoroly washed out
before the battery is ready for use. For
instance, a mixture of Nitric and Sulfuric
acids would have the effect of producing
a layer of sulfate.

The theorv of the lead storage battery
which is generally accepted is known as the
“Sulfate theorv,” and is due to Gladstone

and Tribe. Sulfuric acid combines with the
plates on discharge, and is set frez on
charge, according to this theory. On dis-

charge, hvdrogen is deposited on the lead
peroxid which reduces it to lead oxid
[PbO], which is changed to lead sulfate
[PbSO.], as represented by the equation:

PhO, -+ H, + H.SO, = PbSO, + 2H.O
Lead = Hydrogen Sulfuric Lead Water
Feroxid Aci Sulfate

. At the same time the sulfate radical [SO}
is deposited on the lead plate and changes
to lead sulfate:

Pb SO, = PbSO:
Lead Sulfate Lead
Radicat Suifate

The sum of

f these two equations is the
total change in

the storage battery on dis-

charge:

PbO. + Pb + 2H.SO, = 2PbSO 2H.0
Lead = Lead Sulforic Lead © [ Water
Peroxid Acid Sulfate

When in the discharged state both plates
are covered with sulfate. Upon charging,
the reaction on the positive plate is:

PbSO, + SO, 4+ 2H.0 = PbO 2H.S0,

Lead ! Sulfa:e Water Lca(?l+ Sulfuri‘c

Sulfate Radical Peroxid Acid

While in the negative plate:

PbsSO,  + H. = Pb <+ H.SO
Lead Hydrogen Lead Squur‘ic
Sulfate Acid

The sum of the last two equations reore-
sents what takes place in the whole battery
on charging:

2PbSO. + 2H.0 =
Lead Water
Sulfate

.
PbO, + Pb -+ 2H.SO,
Lead Lead Sulfuric
Peroxid Acid

This equation is just the reverse of the one
ziven as the sum of the first two equations
(No. 3), and the changes taking place both
on charge and discharge may be renre-
sented by the reversible equation:

PbO. + Pb + 2H.80, - 2PbSO, + 2H.O
Lead Lead  Sulfuric Lead Water
Peroxid Acid Sulfate

From richt to left this represents the
charge, and from left to right the dis-
charre.

(This use as regards storage batteries is
tzken {from the manuscript which the
author has in preparation on “CHEMICAL.
ACTIOXN OF STORAGE BATTERIES.")

2 This acid is the basis of the mann-
facture of most other acids, and so of most
salts. The manufacture of alkalies too, in-
ch:ding sodium carbonat, depends mainly
upon this acid.

It< action on bones to make fertilizers.
This action transforms an insoluble calcium
hosfate [Ca.(PO.N.] irta a soluhle orne

H.Ca(PO.):l. thus enahling nlants te ah-
sorb the phosfate from soi's on which fer-

(Cort’nurd on pans 354)
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EXPERIMENTAL CHEMISTRY.
(Continued from page 352)
tilizers 1s used. Rain dissolves the soluble
superphostate, as H.Ca(PO.): is called,
and it is carried to the roots of plants and
thence circulated by the sap and deposited
in the froiting parts of the plant. Food
plants. like the cereals, will not come to
maturity or fruitage without phosphorous
in this form. In this way our daily bread

is in part supplied by sulfuric acid.

4. Another important use is in the prep-
aration of sodium sulfate [Na:SO«], from
sodinm chlorid as a step in the sodium car-
bonat {Na:CO;] manufacture. Sodium
carbonat forms the basis of such industries
as the manufacture of glass, soap, saleratus,
baking powders and most alkalies.

3. Besides these uses, sulfates are
formed by action of the acid on metals or
their salts.

6. Directly or indirectly H.SO. is em-
ployed in the preparation of compounds
for bleaching, dyeing, priating, electro-

plating, tclegraphy, galvanizing iron plates
and

wire, cleaning metals, making shoe

$

convenience.

THE ELECTRICAL EXPERIMENTER

blacking, glucose, mineral waters, soda
waters, ether, nitroglycerine, gun-cotton,
vegetable parchment, celluloid, ete.
EXPERIMENT NO. 89

Preparation from H:SO,, Cu, HNO;, and

H.O.

CAUTION.—This experiment should be
performed in a well ventilated room, or
under a hood.

The author has found this experiment,
when carefully made, an excellent and very
interesting one.

As this expetiment requires several of
cach piece of apparatus, many readers will
not want to go to the expense of purchas-
ing the additional pieces required. If this
be the case, it might be well to try and
borrow these from a friendly druggist, if
he has them, or. if you have some f{riends
who are interested in chemistry, who have
the pieces, you might be able to work this
experiment with them. Again, if several
get together and each pay for the additional
apparatus, it may be performed, by this
method. at the same time, it will undoubted-
ly create sufficient interest, for the others
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to start experiments of their own, and in
this way, each experiment could be per-
formed by the several people at the same
time.

Have four Erlenmeyer or Florence flasks,
three of which are plain, thin glass, and of
125 to 230 cc. capacity; the other of 250
ce.; thick glass and side neck (not given in
the illustration) with a rubber stopper to
accommodate the numerous delivery tubes.
The three small flasks have 2-hole rubber
stoppers, each carrying a thistle and a right
angle delivery tube, and each is set on an
iron tripod, or ring stand with an asbestos
pad. The delivery tubes lead into the large
tlask, and should extend at least two-thirds
of the distance to the bottom. The fourth
ole in the stopper of the receiving flask
contains a short tube with a rubber connec-
tor to another tube used as a mouthpiece,
for blowing in air.

Pour into one oi the small flasks, 25 cc.
of water, into each of the other two not
over 10 grams of copper scraps. Adjust
the apparatus aund then pour into one of the
flasks containing copper 25 cc. of sulfuric
acid. Heat the flask containing water, and
also the one containing copper and Sul-

| furic acid. As soon as the water boils and

action begins in the other heated flask,
pour into the third flask containing copper
alone, 22 cc. of mitric acid diluted with half
water, Apply gentle heat to this last one,
if necessary. Remove the heat for a min-
ute from the other two flasks. In all cases
heat must be carefully regulated. The
fumes in the large flask should become
white, then red, then white again. \When
they become white, blow into the receiver
thru the mouthpiece, and if necessary to
change them to red, heat the flask contain-
ing nitric acid, or even put in more acid.
Bear in mind that sulfuric acid can only
be made wher red NO. fumes are present.
Hence keep alternating the heat for the
three flasks and blowing into the receiver.
The breath furnishes oxygen, which com-
bines with the nitrogen dioxid [NO] from
the nitric acid to form nitrogen tetroxid
[NO:], which latter gives up half of its
oxygen to the sulfurous acid [Hi.SO:] to
form sulfuric acid- {H.SO,].

After continuing the process twenty min-
utes, clean the entire apparatus, save the
acid made, and wash and save any remain-
g copper.

EXPERIMENT NO. 90

Made from Sulfur, Nitric acid, Water
and Air.

The reactions in making sulfuric acid.
and its preparation on a2 minute scale, may
be shown by the following experiment.

Burn in a2 wide mouth bottle of 230 cc.
capacity a piece of sulfur the size of a
split pea, placed in a combustion cup and
set on fire in the wsual way, as shown by
Fig. 8]. Keep the receiver nearly covered
with a glass plate. \When combustion stops.
take out the sulfur, keeping the bottle still
covered. Fasten a small tuft of cotton
to a splint and dip it into a little Nitric
acid in a dish. Or fold a piece of old
book or newspaper about 5 x 8 inches. with
folds about 2 inch in width, and immerse
about an inch of this folded paper in-5 cc.
of Nitric acid so as to saturate it. but avoid
dripping. Take the cover momentarily
from the wide mouth bottle and bring the
acidified cotton or paper iu comtact with
the fumes, alternatelv raising and lowering
it; then hang it on the inside of the bottle
and cover it at ouce, letting it stand for
five minutes or more, as shown by Fig. 82.
Now boil 10 cc. of water in a tube, and,
having taken out the acidified cotton or
paper, pour it while hot into the bottle.
Cover the latter with a stopper or the hand
and shake it vigorously a minute or two,

(Continued on page 338)
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MAIUFACTURING MAGNETISM.
(Continucd from page 313)

thing left to see is wiy the atoms, or
elemental magnets, act like gyroscopes and
fine up when the bar is rotated. l.et us
remember that onc of the assumptions of
the modern clectron theory of matter is
that every atom is believed to he composed
of a positive nucleus or center, about which
the negative particles or electrons rotate
at high velocity, as in Fig. 1. 1uis not hard
to see that cach atom therefore acts as a
pvroscope (cxlied in this case a gyrostat).
Alsu the revolving clectron constitutes @
mintite eleetric current flowing in a circle
about the nucleus, and like all electric cur-
rents flowing in such a manner, it has a
magnetic field directed thru its orbit i the
direction of the vertical arrow. Ordinarily.,
when a piece of steel is strongly magnetized
by stroking it with another magnet, it
seems that all or a majorily of these little
vlectro-magnetic systems arc forced abont
until they point in the same direction, and
the magnetism of all of these acdded to-
gether coustitutes the magnetisin of the
whole body.

This gives us a theory of magunetism
which is quite an advance over the old so-
called molecular 1heory of magnetism which
asserted that no matter how much a mag-
net he subdivided the parts would always
be little magnets just like the first. The
advance which has heen made in the theory
15 shown in Fig. 1L

By rotating a bar of iron or steel alout
a longitudinal axis these atomic gyrosials
line up like so many spinning tops and the
bar is magnetized. So far it has not beeu
possible 10 overcome the internal force of
the iron sufficiently to magnetize the bar
except very weakly, but this has been done,
and repeated experiments all agree, show-
ing that a new method of producing mag-
netization has really been obtained, and
showing that the assumptions concerning
the atom were true.

This method of magnetization suggests
a new explanation of the earth's magne-
tism, as being due, in part at least, to the
rotation of the earth. Such a calculation,
however, only accounts for a very small
part of the carth’s magnetism, and we arc
led to conclude that either the magnetism
of the carth is due in very small part to
rotation, or ¢lse our knowledge of the
physical state of the molten interior of the
carth may be too littie upon which to
justify in any way a calculation hased upon
the observation of a solid bar of iren.

Abont a year ago a somewhat incautious
newspaper reporter sent word to his paper
that a new metal had been discovered with
about a hundred times the magnetic per-
meability of iron. and that soon a small
electric power plant could be carried in the
pocket. Although the latier statement may
not be so far from the truth, the former,
like the alchemists of old, is a long. long
way from being realized. In fact, it was
a mecre runior suggested hy some resecarch
work of Trygve Yensen (at the University
of lllinois), who was studying an iron-
cobalt alloy (Fe:Co). This work, tho not
at all startling. is nevertheless of no little
interest to hoth scientists and engineers
alike, hecause it deals with a metal alloy
having a higher permeability than iron it-
self. This alloy was really discovered by
Weiss of Zurich in 1912, who found it had
a saturation value of magnetization ten
per cent. higher than that of pure iron. Up
to this time it had heen supposcd that such
a metal was a practical impossibility. Thru-
out the usual range of field strength the
permeability is twenty-five per ceat. higher.
I the allov proves itself comnierciatly prac-
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Heusler probably paved the way for the
discovery of this alloy when he found the
famous alloys which bear his own name in
1903. These alloys eomposed of manga-
nese, aluminum and copper; and of manga-
nese, aluminum and zinc, are themselves
strongly magnetic tho the elements com-
posing them are non-magnetic.

The two facts, that a magnetic alloy can
be made from non-magnetic metals, and
that an alloy of higher permeahility than
any known can be madc of iron and cobalt,
tlio they seein at first in contradiction to
ordinary law, are in reality quite in har-
mony with recent theory. !f the atom con-
sists of a nucleus ahout which a number
of electrons revolve, and if all the electrans
do not revolve in the same plane or same
directionn the magnetie effect of the atom
may be anything from maximum to zero.
depending on how much the revolving clec-
trons tend to neutralize each other. Figs.
111 and 1V represent simple conditions
showing atoms with two electrons having
maximum and minimum magnetic strength.

When a number of neutral atoms of non-
magnctic clements enter into a new rela-
tion, as in the case of the Heusler alloys.
then it scems probable that a chauge takes
place so that the clectronic orhits shift,
and if the clectrons no longer oppose each
other the neutral atom then becomes mag-
netic.

Such a theory stiggests that alloys with
a still greater pcrmeability than the iron-
cohialt alloy just mentioned, will be found
at some future time.
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THE MARVELS OF RADIO-AC-

TIVITY.

(Continued from page 303)
Sir William Ramsay, in his last article,

penned just before his death, said:
“Radium has been prepared in the state
of a metal; it is white, hard, and is soon
attacked by the air and the moistness of
the atmosphere, and turns into a white
powder—the oxid. (Radium smetal was

Radiograph of Several Objects Made With
2 Grams of Uranyl Chlorid in Thirty Hours
By the Author.

first produced in 1910 by Madame Curie
amd Dr. Debierne, by the clectrolysis of
the chlorid into a mercury cathode. the
mercury heing subseguently volatilized,
Sce the Comptes Rendus de L'-lcudaniie
des Seiences, vol. 151, page 523, 1910.)
“The gas from radium chauges quickly
into a solid metal which Soddy and Ruth-
erford called ‘radinuu-A’; it in turn changes
still more quickly into a second, termed
radivm-B': from it a third, fourth and
fifth successively develop. which they
named ‘radium-C." ‘D’ and "E. respectively;
'’ changes inte "F. and that turned out
to be the same as the Curies’ ‘polonium.’
"Puring each of these changes. a rela-
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tively enormous amount of heat is given
off ; now, heat is a form of euergy; and
Rutherford and Soddy ascribed the sic-
cessive clianges to what they called the
‘degradation’ of the radium and 1ts prod-
uects, that is to radium changing into an-
other clement, namely the gas termmed by
Rutherford ‘emanation’ but now known as
niton,”

"The change of radium into niton is
accompanied by the emission of ‘alpha
rays,’ one of the kinds observed by Becque-
rel 1o be emitted from uranium. \Vhen
radivm-A is formed Ly the degradation of
niton, alpha rays are also expelled; radi-
um-A changes into radium-B, however,
with the loss of no alpha-rays. but ouly
the beta-rays; and beta-rays were shown,
later on, to bc identical with clectrons.
\What are alpha rays?

“The present writer (Sir William Ram-
say), along with Mr. Soddy. separated the
niton from a cowmparatively large quantity
of radiwin. It had all the properties of a
gas: it expanded by heat. and altered its
volume under pressure, exacily like other
gases. such as oxygen and hydrogen. But
one of its properties was almost niracu-
lous; on standing, the niton disappeared
slowly, and its place was taken by another
gas called ‘helium,’ discovered by the writer
in 1895,

“Such a phenomenon was at that time
new to chemists: it implied the ‘transmuta-
tion' of one element into another. 1t is
irue that, unlike the attempts of the old
alchemists to transmute the ‘baser metals’
(lead, silver. etc.}) into gold. this change
took place spontaneously: 1t could not be
controlled ; still it was no less revolution-
ary and striking. Oue eloment may change
into onother, for there is no denving that
both radium and its product helium are in
the ordinarv sense of the word elements.
Some years later. the present writer, work-
ing with Gray, made a balance so sensi-
tive that by its aid the weight of a quan-
tity of niton so small that it would just
fitl a glass tube no larger or thicker than
a very fine needle was determined; and
also 2 much smaller weight, that of the
helium, produced by the disintegration of

the niton. i
"By an extremely clever set of experi-
menis, Rutherford actually counted the

number of atoms of helium shot off from
radiun-C in a given time; and he proved
that alpha rays are nothing hut a stream
of helinm atoms in enormounsly rapid mo-
tion, poured on: from radinm and some
of its producis of disintegration. This
stream goes on as long as there is any of
the emitting substance left: each atom of
radium, for example, loses an atom of
helium, and forms a new element niton.

“But the change of one element into
another is not always accompanied by the
emission of an atom of helium; sometimes.
as when radium-A changes into radium-B,
an electron is lost instead, and an electron
is nothing but an atom of negative elec-
tricity . nevertheless, radium-A is just as
different from radinm-B as radium 1s from
niton ; all four are different kinds of mat-
ter, as unlike as iron is to silver,

“Are elements compounds® Yes, in a
sense ; but they are very stable compounds,
much more stable than ordinary com-
pounds snch as water. or oxid of iron;
when they decompose, one of their prod-
ncts appears to be alwayxs helium; and
their decomposition is in all the cases
which bave been followed accompanied by
the escape of a prodigious amount o
heat; far more. regard being paid to the
amount of substance changing, than any
ordinary heat change.

“For example, an Atlantic liner gains
the power necessary for crossing the ocean
from the burning of coal, and the heat
produced by its combustion. 1t is not diffi-
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cult to calculate that if the energy of a
few ounces of radium could be utilized
(for it comes off far too slowly to be inade
use of—it takes thousands of years) it
would give all the power and more, than
the coal carried in her hunkers. We can
contirol the combustion of ceal; we cannot
alter the rate of change of radium,

“Radium is a very rare substancc: the
ore from which it is extracted, pitch-
blende, is not common: good ore contains
onc-tenth of its weight of real oxid of
uranium; and of such ore, less than one-
ten-millionth is radium: moreover, the cost
of extraction is considerable. Up 1o now.
1ts chief use has been in medicine.”

(To be continued)

SELENIUM CELL DESIGN AND
CONSTRUCTION.

(Continucd from page 332)

or brass plate and a transparemt sheet of
gold foil on the other side. To construct
the cell a sheet of copper or brass of the
desired size is covered with a thin film of
seleniun and while the same is in a motten
state, a plate of glass is placed on it and
a slight pressure applied. \When the selen-
inm has cooled and crystallized the glass
is removed and a sheet of transparent
gold foil is placed over the selenium. The
cell is now ready for annealing. ln anneal-
ng, a similar piece of copper, coated with
selenium. may he placed alongside of the
cell to indicate if the temperature is too
great and as a check on the condition of
the cell. These cells have been made with
a ratio as high as 330 to 1; the resisi-
ance depends upon the thickness of the
film, and the thinner ihis is the tower the
resistance,

Tt should be clearly undersiood that a
seleninin cell reqnires some care to keen
it in good condition. It should be kept
in the dark when not in use and will re-
tain its sensitiveness longer if exposed to
light every day or so. After some time
the dark resistance of the cell will de-
crease, and when abnormally low may be
returued to its original valie by subject-
ing the cell to alternating current tilt the
resistance is regained. exposed to a
bright light for long lengths of time the
cell will become fatigued and lose much
of its sensitiveness.

A FEW DONT'S.

Don't leave the cell in the dark for weeks
at a time.

Dont be afraid of allowing the cell to

anneal for several hours, the longer the
better.

Don’t use a Bunsen burner for anneal-
ing; use an alcohol lamp that is large
enongh so that one filling lasts for five
hours.

Don't use commercial selenium. Get the
chemically pure grade from a reliable chem-
ical supply house.

Don't keep the cell in the light too long.

And above all, don’t get impatient or
disgusted if the first four or five cells
you make fail to work. It takes patience,
patience and more patience, but persever-
ance overcomes all obstacles.

You b;u‘/il by mentioning “The Elcctrical Experimenter’” when writing to adi-crtisers.
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tains 160 pages, 350 illustrations. Size of book 614" x9.”
Very fine flexible linen cover.

FREE with a vear's subscription.
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12 capies of THE ELECTRICAL EXPERI-
MEIJ TER make o book 9/ x 12”” and 4" thick.
Thias book will weigh 7 lbs. It is thegreatest
Electrical and ircless reference $1 50
work in the world. And ail for o

This is a very limited offer. It may be withdrawn at any time. due to the
tremendous cost of paper, which 1S JUST DOUBLE WHAT IT WAS ONE
YEAR AGO. We only have about 2000 each of these fine books on hand ; after
they are gone we cannot reprint the books until conditions become normal again.
THIJS_MAY BE. TWO YEARS OR MORE. MNow is your chance.

The publishers of this journal have eamed an enviable reputation of giving
imore than 100 cents’ worth for each dollar spent with them. Profit by this liberal
opportunity NOW; it may never be rnade again.

HERE’S THE OFFER

Subscribe to THE. ELECTRICAL EXPERIMENTER for one year, at
the regular subscription price of $1.50 peg_lyear g:anada and for-
eign $2.00) and we will send you FREE POSTPAID. either one of
the above books. 1fyou subscribe for two years, BOTH BOOKS
WILL BE GIVEN FREE, POSTPAID.

<'\',' 9-17
.

-
eo 7  Gentlemen:
o
s

Pleace enter

If you are a subscriber at present, take advantage of this / m‘“;.a“g"g{g‘g_

wonderful opportunity anyway. If you do, we will extend A, ',# TRICALEXPERI-

your present subscription for one year. S NFTER for the

. L. (o)X rorswmcn' 1 enclo<e here-

This Offer Limited. Act Now g ISy
You will plso schd me at on

FREE prepald your.. ... book.. .

EXPERIMENTER PUB. CO.,

233 FULTON STREET,
NEW YORK CITY

You beucfit by mentianing “The Electrical Experimentes” iwhen writing to advertisers.
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HALTY

Postage on 8 lbs. is extra

Our Bound Volume No. 4 contains a goldmine of electrical and
scientific information. No such value has ever been offered before
for so low a price. A marvelous cyclopedia of electricity. A r‘eferel_lce
hook of authentic information not found in any other book in print.

Volume contains twelve numbers, 992 pages, 1,980 complete arlic]es,’ 1.§62
illustrations, 266 questions and answers. Size, 12” high; 9”7 wide; 13;” thick.

A world of electrical information; the entire electrical Progress for one vear: the
greatest reference book on current Wi "—all at a price LOWER than the unbound
cobies would bring. Mind you. the book is durably bound with atiractive green ln._.; beavy
c tter 1. be proud it iy r library. We have
ore be sure and order to-day. Add 2 sufficient

Wircless

only 400 copies, ther
B f: post
Positively the Greatest Electrical book bargain in the World
Order today to avoid delay

EXPERIMENTER PUBLISHING COMPANY, Inc.

Book Department 233 Fulton Street, New York, N. Y.

Sbipping weight 8 lbs.

You benefit
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September, 1917

EXPERIMENTAL CHEMISTRY.
(Continued from page 334)

being very careful not to get any acid on
the clothing, as it quickly oxidizes and re-
moves the color,

The acid prepared by this method will be
very weak, but should at least give the
barium chlorid and litmus tests.

EXPERIMENT NO. 91

To ascertain whether we actually have
sulfuric acid, it will be necessary to make
tests for the positize and acgative parts, in
other words, to test for hydrogen and then
for the sulfete radical [SOs]. Take some
of the acid made by either process above
and test it with blue litmus paper.

To show that sulfate is present, take
about 10 cc. of a solution of barinm chlorid
[BaCl:;] or barium nitrat [Ba(NO.):] and
pour a few drops of the liquid you prepared
or which you wish to test, into it. Observe
the color of the precipitat formed, and note
results.

Keep the precipitat and add to it 10 cc. ot
dilute hydrochloric acid, made by .mixing
one volume of the ordinary acid with three
or four parts of water. Shake the mixture
well and see whether the precipitat dis-
solves. If it docs it shows that you do not
have sulfate ions or radicals present, and
the acid is a0t sulfuric. But if the precipi-
tat does not dissolve, it is a sulfate, for
any salt of barium would have dissolved in
dilute hydrochloric acid.

This statement may be verified by mak-
ing other salts of barium that are insoluble
in water, and trying to dissolve them in
dilute hydrochloric acid, as barium car-
bonate [BaCO.] and barium chromat
fBaCrO,]. These being insoluble in water,
are made by the usual method of preparing
insoluble salts. (See June 1917 issue of the
ELEcTrICAL EXPERIMENTER, p. 155.)

It will thus be seen that the barium
chlorid 1est is a test for the sulfate ion or
radical. and wat for the acid alonc. To
verify this make a solution of any soluble
sulfate, as sodium sulfate [Na: SO.] or
ammonium sulfate [NH.l: [SO.], and ap-
ply the test.

The carbonization test is one for the acid
as a whole. To apply it in four cases, take
four small tubes in a test tube rack—into
one put a gram or so of sugar, into another
a like amount of powdered starch, into a
third a wad of paper, and into the last a
clean splint. Pour on each of these 5 cc. of
commercial sulfuric acid, and let them stand
a few minutes. Lventually all will be af-
fected the same way if it is sulfuric acid.

EXPERIMENT NO. 92

Action of sulfuric acid on water.

Measure out in a graduate 10 cc. of cool
water from the faucet and pour it into a
medium-sized test tube. Immerse a chemi-
cal Cestigrade thermometer in the water,
carefully resting the bulb end on the bot-
tom of the tube, as the glass of the latter
is thin and mercury is heavy (Fig. 83.)
Let it stand a minute, and take the reading
and record it. Now take out the thermom-
eter and rest it in another tube in the rack.
then measure out 10 cc. of the concentrated
commercial sulfuric acid and slowly pour it
into the water of the first tube. At once
immerse the thermometer in the mixture of
acid and water, stirring it gently with the
thermometer tube; when the mercary
reaches its highest point, take the reading
and record it. Remove the thermometer.
wash it thoroly by holding it under a jet
of water to wash out all the acid. then wipe
it dry and replace it in the case.

Compare the difference in the thec-
mometer reading hoth after placing in the
water, and after the acid was added.

(To be continncd.)
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for which you have mmincdiate use?

will sce your ad. It i1s tfurthermure
Exehiauge Columns only.

The rates are:
Reunttance must decompany all orders.

U NDOUBTEDLY you have at the present wine sume things for which you have no further usc.

here 1s no surer and quicker way to do this than hy al
The Very people, the Ouiy people, who coul;l pussilly have a use for your things read this journal.
the cheapear

advertisuiv snedium for you in the country.

Three cents per ward (name und address 1o be counted). minimum space 3 lines,

No adverusement for less than 50c. accepted.

\We rescrve to nursclves the right to refuse any advertisement which we cousider misleading or ohjectionable.

October issuc shoulid reach us not later than August 25th,
Tie Chssified Coiumns of “The Electricai Exprecsmenter’ Bring Positive Results.

Suliscribers exprricncing trouble 1n dealing with any advertiser should notify the puhlisher very prampily

OVER 79,000 PEOPLE READ THIS JOURNAL H

[ {uu wish tu exchange them for sometbing.

verusing your arucles im these eolumns
Moure thaw 73,000 interested people
Ucalers' advertising accepted in Upportumty

Count ahout 7 words to the line.

Advertisements for the

s

STOT! LOJK! SACRIFICE: |
34 Spark Coils, $1.25; 82 Rotary lutentiomicter,
£1.10; Fixed Variable Condenser, $tic.i Jumior

Condenser, 35¢.; lLarge Accurate  Valt-Ammeter,
$2: 34 Tuniog Cuil, $2.50; lLarge Static Machine,
operates large N-Ray Tubes, $15: Telephone Trans.
mitter, $31; Small Wireless Key, 25¢.: $1.25 (ialena
Detector. 60c.: Dramdes lleadsct, §4.50; [ure
I*owdereld Magnesinm Mctal, 34 per half potind,
73¢c. per ounce; Mctallic Sodium, $2.25 per pound;
many other  chemic: clectrieal  apparatus
upon application.  Satisfaction guiraoteed. Al
answered. Swimmer, 1904 Park Pl, Brook-
Iyn, N

WILL TRADE my $!1 omnigraph with dials
for chcmicals and chemical apparatus or a 6-6

?:I: cash. F. Mursch, 321 \W. d4th St., New York
ity.

FOR SALE~-asoline Engine, Dyke make. Will
sell cheap. Gond comlition. Henry Lear, 2320
Sauer Ave., Cincinnati, Ohio.

EXCHANGE—One
Voltmeter for steam engine.
MHiss.

SACRITICE—First

110 wvolt Direct Current
Bcn Jones, Schlater,

$48 takes Smith Motor

Wiheel and Bicycle, in good condition, or b will
sell both scparately. :\%so have a_Buffct B.flat
Clarinet in cxcellent condition. Clyde Rogers,
Burlinganie, Kaus.
LOOKEY HEREIl! ;

Brand New Thordarson, Type “H,” 1 K.W.
Transiormer, cost $30, condenser, rotary gap, large
X-Ray Tuhe and Tesfa Coil, giving 12-inch spark,
complete 3$35. Also all kinds of other electrical

goods for sale. Chicago Experimenters please
visit. No obligation to buy. hone Lakeview
1045, Others write your needs. Have almost
anylhinf and will almest Rive it away. Ralph
Weddell, 1050 Buena Ave., Chicago.

FOR SALE OR EXCHHANGE—Acrothrust twin
cylinder 3 H.P. rowhoat engine with 32-inch pro-
pelter in perfect condition for $25, or Victor Pho-
nograph and records. Otto C. Rolli, 426 Dewalt
Ave., §. W., Canton, Ohio.

FOR SALE—Electric Therapeutic
Machine Second-hand in good condition, used by
physicians for rheumatism and circulation. Will
seil at a very reasonable price. John Ferguson,
113 West 63d St, New York City; home, 364
West 57th St.

FOR SALE—1913, § H.P. Harley-Davidson
Motorcycle in perfect condition all the way round.
Write C. H. Calhoun, Madison, Fla.

SWAF-—$60 worth of mechanical and electrical
,npspnr:nus and iustrumcents, including traasfermer,
6.5 volts 100 amperes, for | h.p. gasoline engine
_and generator or 6.3 1A Kodak.
.scription, Walter Garrett, 807 V.
York, Pa.

FOR SALE—Maxwell two-cylinder Automobhile,
in good running order: also Pittshurgh Visihle
“Typewriter. Lyman L. Holines, West Union, Ohio.

Apparatus

Stamp for de-
I'rincess St.,

Stainp collection.  Six volumes (new), “The Pra
tical Reference Library,” cost §23, sell for SI0.
Lester Chisholm, 320 Elm $t., ’enn Yan, N. Y.

FOR SALE-—39 hacket Banjo, A-l
never used, $6, including banjo books.
Woaod, Oakley, Cal.

MICROSCOPE—Compound.  Society screw ob-
jective. Inclinable joint. Adjustahle diaphragm.
Cost $26.50. \Vill sell for less than half cost.
Iine fur photomicrography. (Mher microscopical
supplies, cﬂenv. Also cglcmicals. J. W, wWeldon,
5723 Montrall, Kansas City, Mo.

conditinn.
Richard

BARGAIN—4,000 Meter Navy Coupler, $2.25,
cast $12. New 3.500 mile Marconi Calinet and
'anel Set, §14, cost $10.50, Leauty. Rotary GaK,
$4.80, L. G. Hamilton, 378a Fairmont Ave., Oa
land. Cal.

WANTED—\Vireless transformer, state size,
make. condition_amnd price, My linch coil goes
for $3. J Dean. Rachester, N. Y.

FOR SALE—$25 Erector Sect complete in A.l
condition, used once, $20. A. E. La France, 40
Ely Street. |lolyoke, Mass.

OLIVER TYPEWRITER, vxeellent
for sale, $20 casn. worth $4, or will exchange
for scientific apparatus,  T. Steinmelz, 1460 ¢
Lawrence Ave., Bronx, New York City.

condition.

FOR SALE—Step-down transformer, five sec-
ondary voltages. $10. \Write for partiulars. Ray
Scitz, 331 Sixth St., Portsmouth. Ghio

SALE—l.arge Recciving Caliiner, §15.
photo and particulars.  Alse, Spark Ceil and Gap,
$2.25. Key, 31; llelix, §1.2 1 amp. Ligh-ng
Switch, §1.50; Acrial Switch, $1.25; ¥ K.\W. Con-
denser, $1.50. E. lless, 2937 N. Lawrence St
Philadelphia.

Send for

FOR SALE OR EXCHANGE—Parter motor, K.
& D. No. 2, cost $3, for head phunes of equal
value. Utto \Vesteniy, 38 Ash St
Conn.

\Waterhury,

COLUMBIA  LANGUAGE
{French records), comPlrre
the best condition. Price,
Park Ave, New York.

FTHONOGRAPH
course, everything in
S10. Alba, 1261

2O LN LI 0 Y A
“WANT TO SWAP™?

With this issue the experimental season
starts again._ Do yow realize that these
“Scientiic  Exchange Columns' are the
World's most renowned _“Swar" market?
“TIIE ELECTRICAL ENPERIMENTER™
prints 79.800 copics of this issue; that means
:hat at least 160,000 readers see this page
amd prohably a great mauy more. Our
readers who advertise here scldom advertise
the same thing twice—usually within five
davs after the issue is out the advertiscd
article has been sold, or swapped. The
nany testimonials which wc print here
from timic to time arc ample proof of the
almost miraculous pulling power of three
columns.

Look around in your attic or workshop
and you will find dozens of long forgotten
articles, useless to yot now, but very wuse-
ful 10 someone clse. At a ridiculously low
cost you can cither sell or swap such articles.

And remember this fact: The 11, S. Postal
Laws protect you. No one can “do” or
cheat you. Of 3,383 “ads puhlished in
these columns during the past five ycars,
onlv twclve complaints were reported to us,
and each and every one was adjusted to
the full satisfaction of the complainant.

It matters not if you have old Loocks ar
maecazines, a kodak, electrical or chemical
apparatus, scicntific instruments, bhicycles,
typewriters, moviag picture machines, air
rifles. watches. structural toys, etc., etc.
All these and countless others can be speed:
ily disposed of here. Try it and be con-
vinced.
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FOR EXCHANGE—Amcrican Correspondence
Schaol's taw course, same as ne€w: want Mc¢Fad-
.den’s Encyclopedia of Jlealth in part exchange;
what have you? J. W. Fulton, Raynsford, Mont.

FOR SALE—15,000 mecter Navy Typc Loose
-Coupler, 310: 200 ohm Phones, $5; Galena and
Electrolytic Detectors: 34 Spark. Coil, 75¢.;
Shocker, 50c., and $3.50 Telegraph Set, §1. lar-
old llammcer, 3225 23rd Ave., So., Minneapolis.

FOR SALE—Set drafting instruments, rules,
triangles, etc., cost $35, for 320. Hydro-electric
dynamo (25 v.-3%: a.), cost §16, for §10. Two
inch spark cnil, $4.50. gas coil, switches, sockets,
wire, cte.  Ahout 75 difterent chemicals and chem-
ical glassware. Telephone instrumcnt with ringer
for $1.50. About 125 copics elcctrical magazines.

SELL-—Goodell-PPratt No. 29 Lathe. $4. Foot-
ower Scroll Saw, $4. Cahinet Switch Points,
brass, 14" x 14", 6/32 thread, 1Vic. cach,(prcp:lld.
Wauted, small screw cutting lathe. larence
Vaughan, Middletown, N. Y

FOR SALE—AH in excellent condition: Volt
amp Type J Dynamo-motor, $4.25, weight 7V: lbs.:
No. 3 Erector Set, $2, weight 5 Ibs.; Daisy Pump
Gun, $1.50, weight 3% lbs.; 2 [bs. No. 18 Copper
Acrial Wire, 200 ft. to lb.,, 60c. per lh. Postage
extra. L. Lindstrom, Gresham, Nehr,

FOR SAl.E—Electric Therapeutic Apparatus
Machine, second-hand, in good condition, used hy
physicians for theumatism and circulations. Will
sell at a very reasomahle price. John Ferguson,
113 W. 63rd St., hame, 364 W. §57th St., N. Y. City.

BARGAIN-—80 back numhers of electricat and
mcchanical magazines, electrical raw material, gas
engine, etc. Send stamp for list. \Walter Burk,
Fa'rfield, Conn.

FOR SALE—S5,000 mile Audion Receiving Set,
complete, $40. George Leonard, 11 Hamlet St
Uphams Corner, Mass. i

VEST-POCKET AUTOGRAPHIC EKODAK
wanted. Cash paid or swap cven for unused
new Colby Tunes with switches. Brainerd Strat-
ton, Oneida, N. Y.

BARGAINS—Jeweler’s Elgin Lathe for $10.
Write for description. Wircless ApparatusPior
sale, send for list. Clarence Gunderson, Aluert
Lea, Minn.

SWAP—Cabinet receiving set. Moving Picture
Machine. No Toy. Want Blitzen or Type
Tuner. Variables, Perikon and 25 Automatic.

Carl Cardin, Cushing, Okla.

WANTED—Used Motorcycle a1 a bargain.
Those having one for sale. please write to Claude
Gallaher, R. No. 3. Vebler, So, Dak.

FIXED RECEIVING CONDENSER §$t. C.
(l;h'elps Dodge, Jr., Haystack Gulch, Brookvale,
olo.

VIBROPLEX, Two sounding relays 250 and
150 chms; relay 50 ohms; sounder 4 ohms; Brandes

phones, all $20. raflex Camera, 3 A, F.6.3, $45,
or exchan%e equal value. . F. Dolezal, 342
Eage 80th St, N. Y. C.

FOR SALE—Two Magneto Telephones, ten sta-
tions, $5 each. Alfred Theis, 1136 Decatur St.,
Brooklyn, N. Y

FOR SALE-=$50 set Harvard Classics, 51 books,
new, $30: also 13" spark ceil without condensers.
H interested wnite, will send pheto of corl and
npen hids. Any for less than $40 ignwored. _Harry
J. Frenz, 740 Franklin Awve., Wilkinsburg, Pa.

RARGAINS—6.000 meter Navy Type Coupler,
€450, All kinds of wireless apparatus, all new.
Write, Walter Johnson, Salem, Nehr.

FOR SALE-—30 American Roy Magazines, §1.50;
4 25¢, books, 7Sc.; receiver and cord, 50c.; %"
coil, minus condenser, $1.25; Premg 00, oic.: min-
eral assortment, 25¢. lvan Juline. Knoxville. Iowa.

You benefit by mentioning “The Electrical Experimenter’’ when uwiting to aduvertisers.
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time to scan through these columns.

advertising agency.

accepted.

Advertisements in this section 4c. a word for each insertion.
Name and address must be included at the ahove rate,

Ten per cent. discount for 6 issues, 20 per cent. discount for 12 issucs from above rate.

Opportunity Exchange

YQU will probably find more opportunities and real bargains in these columns than anywhere else in the country.
life are hard to find and worth going after—these little ads illustrate that point; you alone will be the real loser if you don't take the

Count 7 words per liae.

Advertisements for the October issue should reach us not later than August 25.
OVER 79,000 PEOPLE READ THIS JOURNAL
EXPERIMENTER PUBLISHING CO., INC,, 233 Fulton Street, New York, N. Y.

Cash should accompany all classified advertisements unless placed by an accredited

Objectionable or misleading advertisemeants not

Most good things in

AERONAUTICS

-
HELP WANTED

PATENT ATTORNEYS

AERIAL AGE, America’s only illustrated weck:
ty, presents the lates: developments in aeronau-
tics throughout the world. Up 6 the minute
technical information concerming aero-engines,
aeroplanes, accessories and pateants. Complete
model news and instruction. Trial subscription
six manths, twenty-six issues, one dollar. Sample
copy 10c. Aerial Age, 280 Madison Ave., New
York City, N. Y.

AUCTIONS

AUCTIOXNEERS make from $10 to $50 a day.
Free catalog. Missouri Auction School, Kansas

City.

BOOKS
TO GET BETTER PICTURES: Read tbe
Amateur  Photographer’s  Weekly; illustrated;

weekly prize competitions: print ¢riticisms; many
unigue features; $1.50 per year; three months’
trial subseription 25¢.; Abel Puhlishing Company,
401 Caxton Bldg., Clcveland, Ohio.

BOOKS—Scientific and wircless supplied. Let
us know what you want and we will quote you.
Experimenter Pub. Co., 233 Fufton St, RNew
York City.

A BINDER for THE ELECTRICAL EXPERI-
MENTER will preserve your copies for all time.
Price, 50c. Postage on 3 lbs. is extra. Send for
one to-day. Experimcnter Publishing Co.,
Fulton St., New York City.

FIRE SALE OF SLIGHTLY DAMAGED
BOOKS. Due to fire in our stoeck rooms, a great
many of our books were water stained, but not
otherwise damaged. Rather than dispose of them
to dealers we prefer to give our readers tbe bene-
fit. Look at this Iist? Qur celebrated Wirefess
Course, 160 pages. 400 illustrations; List of Radio
Stations of the orld; E;ﬁeﬁmcptal Electricity
Course, 160 pages, 350 illustrations; How to
Make Wireless Scuding Instruments. These four
books for $1.50 prepaid. Regular selling price
of these four books i1s $2.75. \We_ guarantee You
will be satisfied. Experimeuter Publishing Co.,
Inc., 233 Fulton St. New York City.

valuable old E.E. batk numbers on hand as per

list below:

1915. A March ..price each $.20
Jan. ....priceeach $.25  Aprl | L -
Teb, ... e e @ May ... = « @
Mareh ... ™ ¢ " une ... “* ¥ e
April ... * ” 4 uly ... " “ e
N Ay ... [ o o AuguS\ o,@ Y] "
June ... % ¢ ¢ Sept. ... # v m

uly ... . i “* Oct. ... * . "
August ... ¢ ¢ Nov. ... ¢ &« =«
Sept. ... * ¢ o Dee, ... “ = «“
Qct. ... 4 1917,

Nov, ... * « ang ol s s sl IS
Dcc. e s L 13 [ I.‘eb. " [l a
March ‘ " »

1916 April .o “
am. ... 20 May . g "

e wEtrtl b upe .... 0w

uly SIS e -

We can fill orders at once upon receipt of your

remittance and if you bave not thesec numbers al-
ready now is your chance to ger them as they
probably wifl be snapped Jg very quickly. Ex-
gerimemer Publishing Co., 233 Fulten St., New
‘ork City

CIIEMICALS

EXPERIMENTERS- -Are you interested in
novel chemical experimentes? Send 10c for large
collection. Merel Sager, 44 Apple St., Tiffin, Ohio,

100 WONDERFUL CHEMICAL EXPERIMENTS
comtained in eur hook on Chemical Science, In-
dustries, and Magie, together with free Chemicals
for one experiment for 25¢. coin. No stamps
accepted. Our catalog of Chemicals and apparatus
for stamnp. Send for deseription of our £5 Chem-
ical Lahoratory containing 44 expensive chemicals,
apparatus. etc. Zenith Chemical Laboratories,
Duluth, Minn.

WANTED MEN AND WOMEN, 18 or over,
everywhere for . 5. Government Lifc Jobs.
War nccessitates hundreds appointments. $75 to
$150 month. Short hours. vacations with pay.
Common education sufficient. Write immediately
for list positions open. Franklin Institute, Deprt.
F 27. Rochester. N. Y.

e T T 1" '#.JM[%
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Gentlemen: %
W hen it comes to results the “E.E” E
is all broke out with it. Rec'd an S
answer with the same mail that I got %
the magazine on. =
=

Yours truly, =

Bernarp Brown. =

=

ﬂh_ il I i EEH"T"""':"Y“"WN%MW"‘"‘W“[%

IDEAS WANTED—Manufacturers are writing
for patents procured through me. Four books
with list bundreds of inventions wanted sent free.
T helpgou market your invention. Advice Free.
R. B. Owen, 130 Owen Bldg., Washington, D

JOHN M. McLACHLEN, _attorney - at - law,
ll;atem causcs. Union Trust Bldg., Washington,

PATENTS OXN EASY PAYMENTS—Send
model or sketch for Free Search and Certified
Registration of Your Invention for Your Protec-
tion. Free Book Tells What to_Invent and How
to. Obtain_a Patent on Easy Payments. . C.
HmeB& Co.. 593 Loan & Trust Bidg., \Washing-
ton, D. C,

PATENTS-—R. Morgan Elliott & Co., Patent
Attornevs, Mechanical, Electrical and Chemical
Experts. 716-724 Woodward Bldg., Washington, D.C.

PATENTS—Without advance attorney’s fees.
Not due until_patent allowed. Send sketch for
free report. Books frce. Frank Fuller, Wash-
ington, D. C

MISCELLANEOUS

ELECTRICIANS—Send 50c. for 10 Blue Prints
of Mator and Generator connections. 28 for $1.
10 A.C., 4 D.C. Motor Winding diagrams for $1.
20 A.C., 6 D.C. and 6 Rotary Converter Draw-:
ings, $1.60, 32 A.C., 6 D.C' and 6 Converter
drawings, $2.25. \Vinding made easy. Superior
Electric Co.,, Superior, Wyo.

4

BE POPULAR—Amuse your friends wherever
you go with my six baffling puzzies and_tricks.
Complete _set for 10c. Address IH. I. Kunow,
R. 2246 N. Tripp Ave., Chicago, Il

WE HAVE a limited number of beautiful art
ictures of the following famous ¢lectrical men on
Eand. Nikela Tesla, Thomas A. Edisou, Guglielmo
Marconi, Charles P. Steinmetz and Reginald A.
Fessenden, These make a handsome decoration
for any laboratory or workshop and should be
prominently displayed. Price for five, prepaid.
35¢c. Experimenter Pub. Co., 233 Fulton St., New
York City.

=

l
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151 LAKE AVE.,
Lancaster, N. Y.

TS

Gentiemen:

I wish to tell you that my ad. in
the E. E. was a great success, and
exceeded all expectations. I had re-
plics before [ had received a copy of
the tssue myself. This goes to show
that every issue is looked for with
great interest, and the wide field your
paper covers. I certainly will recom-
mend it to the amateurs that have =
something to trade or sell.

Yours respecifully,
G. \W. Braororp,

=
=
=
=
=
=
=
=
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P:\TENTS worth while.
premiums, no trading stamps—nothing but good
service. Samuel Herrick, Master of Patent Laws,
Washington, D. C

No free booklets. no

PHONOCRAPHS

BUILD YOUR OWN PHONOGRAPH or manu-
facture them for profit. Drawings, instructions,
ete., Twenty.-five Cents. Sartisfaction guaranteed.
Circular free. Associated Phonograph Co., Dept.
E, Cincinnati.

STAMPS

STAMPS—75, all different, free. Postage, 2¢.
Mention paper. Quaker Stamp Co,, Toledo, Ohio.

SEND POSTAGE FOR 5 for le. approvals.
Lester Schug, 942 Butler St., Easton, Pa.

FREE—12 JAPAN AND § UNUSED CUBA
to applicants for our approvals. Fostage, 2c.
Write for premiums.

300 Different........ 30c.
100 Different........ Se.
Saamp Co., Mt. Clemens,

Unijversal Mich.

SONG WRITERS

I WTLL COMPOSE music to your song poems
or arrange your melodies. Scns for my latest
suecess, “Last Night \While I Was Dreaming,””
postpaid.  Wm. F. Deely, 201
Haven, Conn.

Sc.
Valley S, New

WIRELESS

BIG SALE!! SELLING OUT BUSINESS!'
200 excellent 34" Spark Coils at_ $1.25 cach.
Guaranteed to give " spark. J. Eisgran, 1520
St. Marks Ave., Brookiyn, N. Y

WILL AMAIL one pair twelve inch Todd Patent
Circular Plates for making Wimshurst Eleetric
Machines for gne dollar. irculars free. Henry
B. Todd, Meriden, Conn.

FIRE SALE—We have a great many sliihtly
damaged electrical apparatus and supqhes on hand
which we are selling at extraordinarily low prices
while they last. These goods were damaged in
our recent fire and embrace such goods as tele-
phone receivers, telephone cords, printing presses,
tclimphones, detectors, tuning eoils, rotary con-
densers, leyden jars, porcelain tube insulators,
strap keys, Gernsback relays, Inter-City transmit-
ting outfits, ¢te., ete. Send for list and prices to-
day. \Wonderful bargains such as will not readily
oceur again for a long time to come. Eleetro
Fmporting Co., 231 Fulton £t., New York City.
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Succeed Throush Electrict

This interesting story
shows you the way to
greater success in the
Electrical Field.

Y

This is the Electrical age.
Electricity now controls more
trades, directs more men, offers

N - - more opportunities than any
N e —===C O |l &) other power that man has yet

<, discovered. Through exact

- knowledge of Electricity you

J . o ‘ _— will advance in salary and

\ Read These Tostimenials

**Any Electrician, ORcrntinz
Engineer,or Student who wanta
to do hia own construction nr
further advanco himself in
Electrical field should have a
net ol these books *'

Joun KELLEY
116 Union St., Newark, O.

** For the man not getting o
college tralning and even in
that caae lecan sincerely day I
do not believe therc is a'better
ret of books in tho market to-
day.”” Lroyp 1), HUFFMAN

zyton, O.

** Wa consider Hawkins Elec-
trical Guides the moat compact
und complete aet of electrical
references in the market. '’

NoceLr ELECTRIC WORKS
Mooterey, Cal.

‘* Hawkina surely knows the
art of condensing informa-
tioo.** EvBripce F. BALL

Buckland, Conn.

)

10 NUMBERS IN ALL
00
A Number
PAYABLE

Q0

A Month

Shipped to

Send no money. Examine the books first. C
are the most complete library of Electricity ever published and that you can-

LI

You FREE

position.

Hawkins Electrical Guides
Will Show You How

_ These books are the standard works on Elec-
trical Science. They are acomplete and up-to-date course
in Electrical Engineering, gresentmg the information in a
way youcan use it. Only 31,00 per volume and owners of the set
say there are no better electricu) books published at any price.

Specially Arranged for Ihey fit your
Home Study and Reference

pocket book, Beau-

tifully bound in
flexibte hlak buekram with gold edges. Easy to read and handle,
You cun earry €ach single volume about with vou until youo
have masterenll the subject it contains, Written in the form of
questions you would ask and the answers to them—min phiin,
praciical, evervday language, complete, concise, authentic and
1o the point. Qver 3200 puges and more than 4,000 iltustrations,

Sle

&=

Decide for yourself that they

Theo. Audel & Co.
72 Fifth Ave., N_ Y,

(or

not afford to be without them. Every book is complete in itself. but the complete set is '
the best bargain. The last volumes are just coming off the press. ¥

Pleage send e
' T
Easy Payments Accept this unusual offer now —

examinantion
today. Each page—every illus- '

Hawhkins Electrical
Guides (Price $1.00 each)

tration will convince you of the big value

we are offering. See the books first,

Ship at once prepnid the
TEN nmmhers. If satisfzctory
I :iﬁrw ‘191 svn_r(l] vou 31.01 vuch
1month unti paia.
then decide. 1f you decide to keep '
them you can make settlement at
only $1.00 monthly until paid for. '
OCcUPAtION..cirneivasn reecrosassstasissrsssssrsts
Theo.Rudel & Co. .@
72 Fifth Ave. ' Business AdAress...ceeciissicecscenncereeiaoraacanss

A FEW OF THE SUBJECTS
Magnetism=Induction—Experinients — Dynamoa
=Electrie Machinery—Motora—A rmatures—Arm-
ature Windings—Inatalling of Dynamns—Electri-
¢ 1 Instrument Teating — Practieal Manarsment
of Dynamos and Motora—Distribution: Systems—
Winng=Wiring Disgrams—Sign Flashees—Sior-
age Ratteriea—I'rinciplesof Allernating Currents
anil Alternators—Alternating Current Motors—
Tranaformera—Convertera—Rectifiers—Alternat-
ing Current 8ystems—Circuit Brecakers—=Measur-
ing Inatrument:=Swilch Roards=Wiring—Power
Stationa — Inatalling —Telca!mne = Telegraph —

SIENAUI® ., cceneiiienamaincaaaaaanasa s

Wirelesn—Ruells—Lighting—Railwava. Alsn many

Modern Practical Applications of Electricity

Ready Relercnco ln&-x of tho 10 .,umbm',‘ ind NEW YORK RESIAENC@ ... . ceussiosstsssesssncsensetoras sasssssrsrtrssne
ROfErenNCO ousreerncsiessrsssnssrsrasarsnscsecsesgatsns Sept. ELE,

Vou benefit by mentioming " The Electrical Expervmenter’” when doninong o udi erhisers.

wWWwW americanradiohistorv com
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| Look!

21 Ruby and Sapphire Jewels—
Adjusted to the second—
Adjusted to temperature—
Adjusted to isochronism—
Adjusted to positions —
25-year gold strata case—
Genllljipe Montgomery Railroad

PRICES

Bl
New Idezs in Thin Cases. ‘

per month—a great reduction in watch prices
—direct to you—positively the exact priees

EETERL
A1 12 the wholesale dealer would have to pay.
RN | Think of the high grade, guaranteed watch
= we ofier here at such a remarkable price. And
55 if you wish, you may pay this price at the
= rate of $2.50 a month. Indeed, the days of ex-
\ {0 4 -62,*'4% horbitant watch prices have passed. YWrite now.

204

= Seelt First ..n: i

] until you see the watch. You don’t buy a
Burlington Watch without seeing 1t. Look at the splendid beauty of the watch itself. Thin model,
handsomely shaped—aristocratic in every line, Then look at the works. There you will see the master-

piece of the watch makers’ skill, a perfect timepiece adjusted to positions, temperature and isochronism.
Every fighting vessel inthe U.S.Navy has the Burlington Watch aboard. Many have over 100 Burlingtons and
a few have over 200, Thisincludes every torpedo boat—every submarine'as well as the big Dreadnaughta.

ApawAmAPSRARASAARE -n\

s w00, Sepd Your Name on This

19th Street and Marshail Bivd.

Dept. 7448 Chicago, IIt. "‘
.
()

Piense send me (ithent obligations and Get the Burlington
e s B on Zei T S F ree c oupon TWatch Book by send-

mouth oiler on the Euriiugton ‘Watch, '8
% ing this coupon now. You will know a lot more about watch

PECT R — - % buying when you read it. You will be able to ‘‘steer clear”’
* * . .
% of over-priced watches which are no better. Send the
£BEPCES i R — %, coupon today for the watch book and c-ir offer.

.................. OO, | Buriington Watch Gompany
19th St. and Marshall Bivd. Dept. 7446 Chicago, Il
R —— B TR S o

| ———
= g Sl AMonth
@ ™ And all of this for $2. 50—only $2.50 |

“
.
*.

CAREY PRINTING €O TANY, TN
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