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WIRELESS AND AEROPLANES AID
EUROPEAN “GUN-SPOTTERS.”
(Continued from page 469)

a hill is a common occurrence on many of
the battle fronts of Europe, and it is one
of the standard exercises proscribed for
the artillerymen of the United States Army.

As aeroplane radio sets have been greatly
improved since the start of the present Fu-
ropean war, it is now feasible for aero-
planes to maintain reliable radiocommuni-
cation over distances of forty to fifty miles.
Some of these wireless sets operate on bat-
teries, but the majority of them are de-
signed to be excited from a small dynamo
driven by the aeroplane engine. Aeroplane
radio sets of American design are being
turned out which do not weigh above fif-
teen to twenty pounds. Specially designed
receiving sets are supplied for aviators,
combining a leather helmet with the sensi-
tive telephone receivers in-built to form an
integral part of the entire head-gear. The
antenna on aeroplanes has to be especially
well insulated and many freak arrange-
ments of the aerial conductors are to be
. seen. A single wire depending downward
from an automatic take-up reel is exten-
sively favored. In other cases the antenna
is spread over the length and breadth of
the machine, and suitably supported so as
to be clear of grounding on the metal parts
of the aeroplane frame and engine.

LIGHTNING MADE TO ORDER.

(Continued from page 474)
volts and a frequency of one hundred thou-
sand per second! The flame-like discharge
measures sixty-five feet across. This ex-
periment was performed for the purpose of
showing how the nitrogen of the atmos-
phere could be made to combine with the
oxygen, The large wire cage measured 20
feet ih diameter and 30 feet in height.
This is not the actual coil which is excited
by the primary of the Tesla transformer,
but a separate helix which is attuned to a
certain frequency of the secondary of the
transformer. This is apparent by noting
the large circular fence-like wall in the
rear, which measures 60 feet in diameter
and which is wound full with heavy copper
wire.

The primary is carefully imbedded in
the ground and connected with the regular
oscillating circuit, comprising high tension
oil condensers and the inductance incor-
porated in the primary of the Tesla trans-
former, also a spark discharger. In
all these experiments the primary of the
low tension transformer was excited with
300 kilowatts of electrical energy.

A very striking experiment showing the
emission of an electrical discharge from
a large sphere is shown in Fig. 2. The
ball has a surface of twenty square feet
which represents a large reservoir of elec-
tricity. The inverted circular pan under-
neath with sharp rim has an opening thru
which the electricity can escape before fill-
ing the reservoir. The quantity of elec-
tricity liberated is so enormous that, al-
though most of it escapes thru the rim of
the pan or opening provided, the ball of
the reservoir is nevertheless alternately
emptied and flled to overflowing, as is
evident from the discharge escaping on
the top of the ball

The coil shown in Fig. 3 creates an alter-
native movement ©of electricity from the
earth into a large meservoir and back, at the
rate of one humdred thousand pulsations
per second. The g-l-mh were such
that the reservoir fills and bursts at each
alternation just at the moment when the
electrical pressure the maximum.
The discharge escapes with a deafening
noise, striking an unconnected coil twen
two feet away, and creating such a di

~ ance of electricity in the earth, that heavy
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sparks an inch long were drawn from the
water main at a distance of three hundred
feet from the laboratory.

One very interesting experiment con-

ducted by Dr, Tesla showed how it is pos-
sible to tune several coils to different fre-
quencies with respect to the fundamental
frequency generated by the main exciting
coil. A photograph showing this experi-
ment is reproduced at Fig. 4. The large
coil on the right, discharging strongly, is
tuned to the fundamental vibration which
is fifty thousand cycles per second; the two
larger vertical coils to twice that number;
the smaller coils, wound with white wire,
to four times that number and the re-
maining small coils to higher harmonics.
The vibrations produced by the oscillator
were so intense that they affected percepti-
bly a small coil tuned to the twenty-sixth
harmonic above the fundamental.
The scientific world is keeping its eyes
peeled for the next epochal movement
in the problem of transmitting energy via
wireless. And the world expects Dr.
Nikola Tesla to do this.

UNCLE SAM’S NEW 40-MILE AN
HOUR “ELECTRIC” BATTLE-
CRUISER.
(Continued from page 479)
spray burners, as compared to the bulky
Scotch boilers as installed on the Cunard
liner, the Lusitania. The Lusitania de-
veloped 70,000 H.P. maximum from her
power plant, with a resultant speed of
somewhat over 25 knots per hour. This
vessel measured 790 feet in length with a
08 foot beam.
Not only have the technicians of Uncle
Sam’s Naval Construction Board evolved
something startling in the form of a won-
derfully fast battle-cruiser, but they will
carry something entirely new in heavy ord-
nance.
The big gun armament of these battle-
cruisers will comprise eight 16 inch, 45
caliber rifles of a new type but recently de-
weloped by the US. Navy. It is said to be
the most powerful gun in the world, firing
& pound shell with an initial velocity

fect second, or with an initial
r of lﬂﬁl foot-tons.

when the officer in command
Z"m— an electric button that discharges

o from this mighty fighter of the
seas, there will be represented a force of
0 foot tons, from the big gun battery
o not to mention the secondary bat-
tery of six-inch and smaller caliber rifles,
which will line the gun decks of the 900-
foot armored hull. Thus, the primary bat-
tery of 16-inch rifles will develop sufficient
energy to lift 2,000,000 pounds, 800 feet into
the air. These large caliber rifles can be
made to fire once every minute and faster
when necessary. They will have about 25
degrees maximum elevation and a possible
fighting range of approximately 30,000
yards.
It has been declared by naval experts
that so remarkable is this new 16-inch gun,
that under favorable conditions it would
be possible to plant successive salvos on an
enemy ship with accuracy, at a range of
25,000 yards.
The most important functions cared for
by electricity on the modern battle-cruiser
or dreadnought of the class above de-
scribed are partly shown in the accompany-
ing illustration with each particular part
numbered, so that those interested can
readily locate the most important general
features of this truly wonderful craft.
The key numbers start with the anchor
hoist on the forward deck, just in front of
the forward 16-inch gun turret. We will
consider here simply a few of the more
interesting and vital features involved in
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Lightning Made to Order

By Samuel Cohen

NE of the most perplexing prob-
lems that scientists have attacked
during recent years involved
either the harnessing or imitation
of the forces of Nature. Many of
our greatest scientists in all parts of the
globe have spent fabulous sums and years
of patient study on such problems, but most
of them have \n.,nall\ failed; a number of
eminent scientists even claim that such co-
nundrums will never be thoroughly solved.

This, however, appears, in our present
day, to be highly doubtful. As early as
1890 Dr. Nikola Tesla undertook to solve
the problem, and some years later suc-
ceeded in demonstrating to the world that
it is quite possible to imitate certain nat-
ural dynamic forces on a scale of surpris-
ingly vast magnitude,

Most of us know that Lighining is a
natural electrical uischarge taking place be-
tween two adjacent clouds, each ha.\mz
been charged with electricity of opposite
polarity. As soon as they approach suf-
ficiently close, the electric potential between
them becomes so terrific that the air strata
between is ruptured, thus producing a vivid
spark, followed by thunder, which is caused
by the sudden rush of air into the evacu-
ated space produced by the electric dis-
charge. Lightning may be caused also by
a discharge taking place between a cloud
and the earth. The process by which the )
clouds are electrically charged is still a = —
mystery, and we must wait until some fu-  Fig. I. The Wonderful Tesla, 300 K.W. High-Freameses
ture genius will explain to us the exact Sparks Like Veritable Bolts of Thee ss8
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Fig. 2. A Close View of the Tesla Coil and Massive Metal Ball Which Acts as a Reservou
Electric Charges.
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Fig. 3. Compare tie Size of the Tesla Coils He own with

That of the Man at the Left. A Double Exposure W lecessary

First with the Man and Apparatus, Then with the Apparatus

ss the Man) Fully Excited. Sparks Measure 22 Feet in
Length.

Harmonics. Dr. Tesla Placed a Number
ils Within the Large High Frequer
Resonated or Became Attuned to a
Certain narmonic of the Fundamental Oscillation. Glowing
as Seen.
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When Amateur Wireless Was Young

T is a far cry from the modern wire-

less set rated at several hundred kilo-

watts and capable of hurtling forth its

stheric waves over several thousand

miles of space, to the small spark coil
excited from a battery, with which Mar-
coni and practically all other early radio
experimenters worked.

Looking backward a few years the writer
well remembers the early reports of Mar-
coni’s great successes in transmitting the
now immortal 3 dots—representing the
Morse code letter “S”—across the broad
Atlantic from Cornwall, England, to Nova
Scotia, Canada.

Interest in wireless matters ran high in
those palmy days, when the amateur's aerial
on the roof tops of lofty buildings was a
rare sight indeed. But, so far as electrical
experimenters went (we had no radio ex-
perimenters in those days), their interest
might run high or at any old speed they
liked, but one thing was certain: precious
little information was available in book or
magazine form for some years to come.

Around the year 1900 ‘and in the next
few years after that time, the author was
residing at Trenton, New
Jersey, and carried out a
number of careful experi-
ments on the old coherer i
type radio receiving sets.
The first bit of information
that he remembers reading
was that endeavoring to
explain how to construct a
crude form of coherer, The
patent specifications fairly
teemed, of course, with very .
elaborate specifications on
the construction of the im-
proved Marconi type co-
herer, which was a very
beautiful instrument, to be
sure. But, in view of the
fact that no air pumps were
available and also as there
was considerable doubt as
to the size of the silver and
nickel filings to be used in
it and their quantity, little

progress could be made
with this data, at feast at
the outset,

However, a hand-book

which appeared about this
time,” contained the quite
startling information that if
we were to take two round carbon, motor
brushes, and insert them end to end ina
glass (boiler gauge) tube, and proylded,
however, that we had a small quantity of
clean, soft, iron filings between the plugs,
that this somewhat doubtful-looking device
would respond to the etheric waves sent out
by a spark coil discharge. This information
seemed quite wonderful indeed of itself,
and many doubts were expressed by the
writer's electrical friends as to whether
such a junky contraption would really at-
tempt to work; in fact, as I recollect it, most
of the conclusions were that it distinctly
would not! However, one of these co-
herers was constructed and the next thing
was to try out a scheme of pure, etheric
wave wireless transmission without any
ground connection. A spark coil seemed
absolutely necessary, but as none was avail-
able a medical or shocking coil was pressed
into service. This coil was hooked up with
about 10 cells, and after fiddling around
with it receiving innumerable and un-
expected shocks, we finally managed to
obtain about 1 of an inch spark at the
secondary. We found it necessary to con-
nect a tin-foil and waxed paper condenser
across the in order to obtain this

A Relic of the Author’s Early Radio Experimental D
the Fact That There Was Such an *“*Animal’” at Any K

By H. de Scott

spark, which tho small served our purpose.
At last the psychological moment arrived
and everything was tuned up. No polar-
ized or other type of relay was at hand,
wherefore an old burglar alarm magnet
coil, wound to 20 ohms resistance, was
rigged up with a light, pivoted iron arma-
ture, so that when attracted by the electro-
magnet it would close a secondary circuit
containing a vibrating bell. This was sup-
posed, according to all documentary evi-
dence on hand, to shake or tap the coherer
filings back into their original state.
. After spending several exciting minutes
in quieting down the obstreperous coherer
(not to forget for one moment the u[n.uy.f
hwely de-coherer), it was finally possible
to realize and perceive that wireless trans-
mission was actually taking place. Not over
a vast distance, like Marconi’s, by any
means, as the coherer was not much over
three fect from the spark gap. IHowever,
this distance was finally extended to about
75 feet, after longer brass rods had been
placed on the receiving and transmitti
mstruments to serve as antenna and gruug
capacities. These were old, brass-plated,

Neighbors Swore It Was Nothing but &

iron curtain rods “swiped” from
window when mother was out ta
grocery,

After several months of exp
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ground connection for the receiving set
was formed by pushing a large size screw-
driver into the earth, to which a wire was
attached from the instruments. Happy to
relate, the coherer and decoherer behaved
quite intellectually for once, and the dots
and dashes came tripping in, in apple-pie
order, much to the bewilderment of several
sidewalk bystanders.

_The imstruments were working over a
distance of about J2 mile on the outskirts

of the &y, but inversely, the crowd was
net very small A duly uniformed blue-
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When everything was
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JAMES CLERK MAXWELL.
(Continued from page 471)

had taught in London only eight yecars
when the state of his health became such as
to force his retirement to his country es-
tate in Scotland. Somewhat improved by
his stay there, he became professor of ex-
perimental physics at Cambridge, in 1871.
Only eight years later he died at the age
of torty-eight. |

At the International Electrical Congress,
held in Paris in 1900, the memory of Max-
well was honored in giving his name to the
unit of flux in a magnetic circuit—this unit
corresponding to the ampere in electrical
circuits.

WHEN AMATEUR WIRELESS WAS
YOUNG

(Continued from page 488)

scene of ve scribe's activities shifted to
the city of brotherly love, Philadelphia.
Tlere, after his miscellaneous “junk” and
other paraphernalia had been ensconced in
one of the famous (or is it infamous?) old
boarding houses, that line Spruce Street,
many wild dreams presented themselves to
his imagination. One of the most perti-
nent of these was, that no longer would the
old shellacked, two by nothing receiving
cabinet suffice. Nothing to it—it must go.
And it did, giving way to a most wonderful
and fearful receiving “set.” To begin with,
this was to be a real outfit; one of those
affairs that caused even your friends to
throw tp their hands and exclaim in won-
der “What's this for?' and “What's that
for?” and “Why do you have to use this?”
and so on, ad infinitum, for about half an
hour. By this time, after having read a
number of books on the subject, there were,
of course, always some new ideas to be
added or incorporated in the outfit. These
ideas multiplied bewilderingly and threat-
ened to even scare the writer in their enor-
mity. Before long there were so many
wires, switches, chokes, jiggers, shunts and
condensers hooked up to the 5000 ohm,
polarized relay and coherer, that it is really
doubtful when a regular wireless wave of
respectable power did manage to enter the
aerial and ground terminal post on the
handsome oak cabinet, whether it could find
its way through the maze of apparatus.

This “set” was finally, however, tuned up
in good shape and gave excellent satisfac-
tion. The two-inch spark coil was usefully
employed in giving demonstrations with it
and two pieces of brass tubing about three
feet long, served as aerial and ground, as
most of the tests were made only through
the wall between two rooms, or between the
third floor and the first floor of the dwell-
mg.

An amusing, albeit not very pleasant ex-
perience, comes to mind when on one oc-
casion there was a lecture to be given with
this set at one of the local high-schools.
At the last moment the glass coherer tube
cracked and all the precious gold, silver and
nickel filings flew pell-mell over the edge
of the table and on the carpet. This was
a hopeless case indeed, for the moment;
but, recollecting that not many blocks away
there was a scientific instrument company
who manufactured demonstration sets of
radio-telegraphic apparatus, a call was made
on them at emce. To be sure, they would
be only too ghad to sell a filling for a co-
herer. After we had sworn by all the Holy

Saints that our set was really one of their

waiting for about
ar of the precious fil-
ings of unknown ofigia, they came to hand,
and the bill nearly kmocked off our hats.
For they only wanted $200 for each fill-
ing and there were two fillings in the en-
velope, which the clerk politely stated to be
the minimum order for them which they
would handle.

One more experience will be related and

manufacture, and
an hour for the i
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“Get Your Own Idea!”

“Stick to it and put all your heart and soul into it every day”

Such is the advice of Alexander G. Bell, inventor of
the telephone, at 70 years to the young man of today.

ldeas come from learning about new things—how
others accomplished wonders, And now comes Philip E. Edelman
with a new book to help you get “your idea."

You are already interested in science generally, else you would
not be reading this magazine. Stop wondering—learn how mar-
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to dig a shovelful of dirt—one to push the spade in and one to pull it up witha

rope. But in America, the land of scientific experiments, a single steam shovel
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one which will be quite familiar to every
electrical experimenter who has lived away
from home, cooped up in one of those pri-
vate boudoirs de Iure for which the hon-
orable boarding house mistress has the cour-
age to demand anywhere from 3 to 5 cold si-
moleons per week, In one of these almost
civilized habitats the writer had the audaci-
ty to undertake the construction of a large
spark coil. Every electrician knows what
", n{’é:ﬁ“?f; ‘9‘3?5:'?.5‘,&‘. th:‘x]t Encans. 5‘(:5',( if 1~tt 15I m} I)si iii regl!!.‘ln:

Tiomee Rl e Xan i coil, 11Ae.seccjn ary must absolutely Le made
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pened, and then some, in the ensuing month
and a half during which the construction
of the coil parts and particularly the sec-
ondary proceeded with all possible haste.
Patience is a virtue, to be sure, but it has
a doubtful and variable place in the vocab-
ulary of the electrical experimenter. He no
sooner starts to build an apparatus when he
begins to anxiously long for the final mo-
ment when everything will be ready to
throw in the switch and watch the results.
The spark coil, which was to be an eight-
inch one, got along famously until it came
to winding the secondary pies, each of
which consisted of several hundred turns of
very fine silk covered magnet wire run
through a molten paraffine wax bath, as
* were wound on to the former.,

ckily, it was during the winter months
this exciting indoor sport tock place,
and though the author worked diligently at
it, even to the extent of spending every
evening and holiday on the job, it required
well over a month until the 115th pie (God
bless it) was finished. If you do not know
what trouble is, then you simply have to try
carrying omt such an operation as this in
someone else’s home, yes, even in a board-
ing house. Paraffine wax is a very inno-
cent looking commodity when it is solidi-
hed. But allow a fair-sized quantity of this
imporiant substance to be molten over a
stove in a closed room and watch the re-
sults. Not onl, an uncomiortable amount
of smoke is produced, but there is a rancid
odor emitted with an unholy decrement,
which has a persistent afinity for all doors,
cracks and other openings. The reader n 1y
judge for himself of the howls and kicks
made by the other occupants of the house
while these scientific operations, proceeded
with all due haste. This haste was not al-
together and totally dve to the natural de-
sire to see the final results of the spark
coil, nor to the black looks and ungrateful
remarks of those who passed the laboratory
door, but distinctly and very pertinently to
the fact that nothing but a gas light was
supposed to be used in this boudoir. Fi-
nances had to oe stretched in those days
to the utmost limit in order to pay for the
silk covered wire and other gadgets which
were to adorn this masterpiece.

A gas stove bill could not be counte-
nanced for one moment; hence there was
always intense excitement whenever some-
one knocked at the door, for at that psy-
chological moment everything, including
and not forgetting the Bunsen burner which
heated the wax, had to he heaved post
haste into the nearest bureau drawer or in-
to the trunk, and the key turned. And,
what was worse, we had to conjure up a
face which personified innocence itself,
particularly when the caller who had so po-
litely knocked at the door happened to be
Her Royal Highness—the Landlady, snif-
fing suspiciously over the land!

Yes, those were the palmyv da
er again. The wife wouldn't s

—but nev-
and for it.

THE MARVELS OF MODERN
PHYSICS.
(Continued from page 483)
ted, and on the strength of this a wonderful
station was built on Long Island. FE very
reader of scientific periodicals is familiar
with its picture and history. At present it
i ed, but Tesla is still working upon
ject. The problem, howe ver, is as
yet unsolved. We will not say it is impos-

sible of solution, for do we not have real
wireless transmission of power as an every-
day occurrence in the y transform-

er? Though there is no metallic connec-
tion between the primary and secondary
coils, yet there is an immense transfer of
power at only a slight loss Notice how
near the ideal conditions are, however. The
distance is negligibly small. and even the

¥You bemefit by mentioning “The Electrical Esperimenter’”™ when uviting 1o edvertisers.



( Second Article)
N the March number of Tue Ergkc-
TRICAL EXPERIMENTER the author point-
ed out that high-frequency currents,
when properly tuned, acted as “Vital
Boosters,” increasing all the functions
of the body and helping it to resist and

Fig. 1.
Hl_?h Frequenc,
ree of Sparks Several Feet in Length.

View of the Strong Conical Oudin
Coil Delivering a Veritable

throw off disease. This vitalizing effect is
not due to the mere liberation of heat in
the tissues, for it is produced by the very
high-voltage (“Tesla”) currents as well as
by the heavy amperage (“D’Arsonval’) cur-
rents from which the thermic effects are
usually obtained.

When the writer demonstrated the first
therapeutic Tesla Coil and the first Vacuum
Electrode—(in 1896 before a Boston Medi-
cal Society)—and suggested that this meth-
od was destined to come into general use
as a vitalizing agent, he was laughed at by
his colleagues; yet to-day there is scarcely
a well equipt physician’s oflice in this coun-
try or in Europe that does not contain some
form of therapeutic high-frequency appa-
ratus. Even the barber-shops of the pres-
ent time have their small “Violet Ray” out-
fits ; and these are not by any means “fakes”
for they produce real results, such as the
relief of headache, neuralgia, skin diseases,
et cetera.

Unlike other forms of electricity, these
currents may be administered to patients
with perfect safety. In twenty years' ex-
Eerlence in electro- therdpeutics the author

as never known of harmiul results from
the use of Tesla Currents applied thru a
vacuum electrode. The heavy amperage
(“D'Arsonval”) currents, owing to their
deep thermic effects, should be used only
under the direction of a physician. The
writer is a firm believer in the use of
Tesla currents in the home—if each mem-
ber of the family could receive ten-minute
daily treatments from a small high-fre-
quency apparatus, the general standard of
health would be greatly increased. This
has been demonstrated in hundreds of cases.
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The Construction of High-Frequency Apparatus for
By FREDERICK FINCH STRONG,
Lecturer on Electro-therapeutics, Tufts Medical

May, 1917

for months without
takes place be-
rod 14" diam.
and tapt as shown.
are turned in an-
60 degree tool. If

The author has interviewed &
of the more prominent authorities
ical electricity and they agree &S
vitalizing effects resulting from dal
frequency treatment.

Anyone who possesses a 4 or
wireless transformer, operating on B
60 cycle A.C., can easily construct S
cient high-irequency outfit for
lecture use. The complete equig
cludes a .01 microfarad glass
denser, Tesla coil, inductance,
and electrodes.

The Tesla coil is made as fol
3) On a paper mailing tube 284%
14" long wind 480 turns of Neoo &%
copper magnet wire. Set up thel
the lathe, apply a coat of ©
spin on the wire, apply a seco
shellac and allow to dry the
“mdlng occupies twelve mchcs.
margin of one inch on each end
Leads of light auto (ignitionlss
soldered to the ends of the
strip of waxed, corrugated ¢
wide is wrapt around the center s
ondary tube and on this is we
mary, consisting of four ftw
high tension auto cable, and
cured by tape;| at least a i
should project from each end &
ing to form the primary leads. |
coil in a wax tight box made ™
and embed it in a mixture @
rosin and one part beeswax.
boil the coil for an hour in
mixture before placing it in
made in this way by the
giving good service after &
use.

The greatest source of tre
cal high-frequency outfit is
the one described below &8
of many years experimenti s

the Strong High
a Perfect Sheet of

nded Conductor.

but 1 Kilowatt,
matic cross-feed you
@Y turns to the inch,
proove instead of the
g finishing, the brass
plated and mounted
gr as shown. (Tig. 4.)
B K. W., a plate of silver
# 10 the brass before turn-
B This gap will also give
im wircless work as com-
stationary gap.
§ for the various parts of
g shown in Fig. An
the use of an external
mg coil “d” in series with
i consists of 32 turns of
¥ wire, wound on a frame
* between turns. Edge-
per strip is better but
d Fig. 8) This coil
with the Tesla primary
b the oscillating system
ance when the capacity of
¥ is added to the Tesla
are produced which are
any other method. The
quency Effluve or brush-
able in treating pulmonary
so few modern high-
pes can produce, is obtain-
of this series inductance.
# msed, by short-circuiting the
. @8 an auto-transformer from
‘derived heavy “D’Arsonval”
currents as described in
of this series.
onstration and public lec-
¢ writer employs a large high-
bor which produces a tree-
d on page 59)

Convcel
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ELECTRICITY AND LIFE.
(Continued from page 24)

like discharge three feet in diameter (Fig.
1), and gives a heavy arc over two feet m

LA 0

How Small Size Tesla Coil for Medical Treat-
ment Is Built; “b” Is the Primary, ‘‘a" the
Secondary.

length. (Fig. 2.) This shows remarkable
efficiency when it is considered that the re-
sonator is excited by a “Type E” trans-
former drawing only 1 KW, and a con-

: Grooved sparking surfoce

.......

T el

Unique Stationary Spark Gap Having
Grooved Faces, as Devised by Dr. Strong.

denser of but .01 m.f. capacity. A small
rotary spark gap is used such as is sup-
plied by the E. 1. Co. This result is made
possible by the use of the separate induc-
tance in series with the resonator primary
(exactly the same as that described-in con-
nection with the therapeutic apparatus)
(d Fig. 8). The writer believes his re-
sonator gives the most spectacular dis-
charge ever obtained from 1 kilowatt of
energy.

Ordinary plate condensers are used, made
from 8 x 10 inch negative glass, coated on
both sides with tin-foil 6 x 8 inches (a Fig.
7). Six pairs of plates assembled into a |
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'unit and boiled in wax give a capacity of
M mi. For safety it is better to employ
four of these sections connected in pairs
§ 02 mf each (b Fig. 7). To run this
resonator at full power for long periods of
time it would be safer to use a series
multiple condenser consisting of three sec-.

@ fig 5 € Jestocon
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Connection Scheme for Tesla Coll “f—g,"”

Shorting Switch “e,”” Tuning Inductance ''d,”

Spark GaE “c,”” Condenser “b" and Step-up
xciting Transformer “a.”

tions of .03 m.f. each in series. Such a
condenser would contain 108—8 x 10 inch
plates, and would be expensive, bulky and
very heavy. For this reason the writer has
found it much more convenient to use a
single 12 plat. (.01 m.f.) condenser across
the transformer secondary and to replace
it when it punctures. The large resonator
was operated for six months in lecture and
experimental work before a condenser sec-
tion broke down.

The cone for the secondary of the large
resonator is of hea paperboard and was
built for the author by Bicknell and Fuller
of Boston. Its dimensions (see Fig. 6)
were suggested by Mr. Earle L. Ovington,
the cone being similar in shape to those
used by Mr. Ovington in the New York
Electrical show several years ago. Any
amateur can make a cone of this kind by
superimposing strips of heavy paper, soaked
in paste, over a wooden framework. The
secondary winding consists of 400 turns of
No. 27 D.C.C. copper magnet wire. Two
parallel strands of wire are wound onto
the cone, the adjacent turns in contact;
after winding, one strand of wire is re-
moved, leaving a space equal to the diam-
eter of the wire between each of the 400
turns. The cone and winding is then treated
with several coats of “Armalac” (ordinary
shellac will not answer).

The primary consists of five turns of thin
copper ribbon 1 inch wide, & inch paper-
board strips being placed between the
turns, The diameter of the coil is 24".
When completed it is taped and rotated
in a pan of melted wax until thoroly im-
pregnated. The terminal shown in the pho-
tographs is made from a large brass oil-
can, the stem being removed and replaced
by a 3" brass “bed-ball.” The terminal is
not attached to the cone but simply rests
on its upper surface in contact with the end
of the secondary wire, The primary and
secondary are separately supported by

Gloss plafe 8%10°
a b
£
i 1
‘)"h’[ '-‘l»
Tinforl &%a8"
Condenser Defails
7g.7

Details for Bullding High Tenslon G
Plate Condenser to Be Connected in Tm
Colil Circuit,

quare wooden blocks ; the coupling is rather
loose, the bottom of the resonator at
Jeast two inches above the primary. e
lower end of the secondary coil is attached
to the inner primary terminal and grounded.

Do Business by Mail

1It's profitable, with accurate lists of pros-
Our 1 X i

A]“'d and
g S 9955

pects. .
tion on Mail Advamun‘.' 2
ity on 6,000 nati

R'_p_si_s-Gould
LiaS fg’: St.Louis

fllustrate one hard shape we make.
“ long and 14" in
must be perfectly straight and we
them so. It's ha,r'd but‘:ot for us.

designs also.

‘We can make your
Send us blue print for quotations.

Union Electrical Porcelain Works
TRENTON, N. J.

g “The Electrical Experimenter” when writing fo advertisers.

resonance is obtained by varying
‘of turns in the inductance coil
§ with the primary. (Fig. 8.) This
system enables us to perform many
experiments otherwise impossible,
illuminating wires stretched across
re hall, lighting an inverted um-
etc. Some new and very spectacular
griments with this large resonator will
f described and illustrated in an_article
i mext month’s “EviectricaL Expemi-
BExTER," entitled “Methods of employing
th-frequency currents in medical and lec-
re work.”
" The author is greatly indebted to Mr.
K. Luscolm, for advice and assistance
" which made possible the successful con-

Struction of the large resonator,

a
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Method df Connecting Transformer, H. T.
Condenser, Rotary Spark Gap and Tuning
Inductance “‘d" to Large Oudin Coll.

At a recent lecture before the Belfast
Asseociation of Engineers Mr, A. W.
Brown suggested the transmission of
power generated frome the tidal rise and
fall of the water at Strangford Lough and
Lough Neagh to Belfast. Thus, at Strang-
ford Lough there are twenty square miles
of water available, the spring tides have a
rise of 1414 feet and the neap tides a rise
of 1134 feet, with a range of 74 feet.
About 20,000 horsepower could be devel-
oped for a period of two and one-half

IT'HE WASHINGTON'S BIRTHDAY
RELAY PRIZE WINNERS.
(Continued from page 23)
live in a state that has as much real earth
in it as is blown into the air in some of
our larger states during every wind storm!

These few think they are very impor-
tant and if you don't do as they say, why
the Government will close you up. They
say “The Danger Signal is up.” Did you
ever hear of a good, red-blooded Ameri-
can Kid who could be bluffed? No! It
is not in your make-up. The Government
is only too anxious for you to perfect
yourself in the art, and gelp it out by
joining the “Radio Reserves.”

PRIZES,

This is a stunner for one who would
like to give everybody that helped a prize,
but it can’t be done, so I am going to ask
the boys who acted as sending stations to
consider that they are one of the family
and help me by agreeing that the prizes
should go to the boys who made the best
records in receiving. and delivery. The
rest of the amateurs will be rewarded by
having their names printed in this maga-
zine, so that when you grow older and
have a little one on each knee in front
of the old log fire, some cold might, you
may read to them about Daddy and what
he did when he was a mere boy.

Before you all get busy reading about
the prize winners, I want to call your at-
tention to several hard workers who
turned in the most complete reports, or
“logs,” of the relay, that the writer has
ever had the privilege of reading.

Hoyt, of Hayward, Califorma, 6 SI,
who is also a prize winner, turned in the
most complete report ever seen.

Stewart of St. Davids, Pennsylvania, 3
ZS, whom you all know as one og the hard
hours, the power available varying from
maximum to minimum every six hours.
You benefit by m
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X-Ray Tubes for High Frequency Coils

By Dr. FREDERICK FINCH STRONG

Lecturer on Electro-therapeutics, Tufts Medical 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 Electron theory, which forms the

|

basis of the chemistry and physics of our
New Age has been formulated almost en-

Standard Form of Single-Focus High Freqvuve el
ere Exclte

Tube. The First Powerful X.Ray Tubes

By a High Frequency Oscillator.

tirely from deduction made possible by the
work of Roentgen and the Curies.

1f we review the history of these dis-
coveries we find that they have resulted
from long series of researches dealing
with the phenomena of electrical
discharges in partial vacua. :

The air pump was invented in
1650 by Otto von Guericke; by
its use Sir W. Snow Harris, in
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
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. By im-
proving the air-pump, he was
able to withdraw all but one ten-
thousandth of the original air
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

quency X

g 1
The Simple X-Ray Tube Contains an Anode

or Tar_Fet “a” and an Aluminum Cathode
#p," he Cathodic Electron Bombardment
of Target ‘‘a’” Causes X-Rays to be Produced
At Right Angles or Downward As Shown.

Sir William Crookes in 1878, to study elec-
trical discharges in rarefied gases with
pressures as low as one one-millionth of

an atmosphere. He gave to the world the
“Crookes tube,” with which Lenard in
1804, proved the existence of the "Cathode
rays,’ and from which in 1895, Roentgen
accidentally discovered a new form of
emitted energy which he tentatively called
the “X-Ray.” )

We all recall the circumstances
of this discovery. Roentgen
was experimenting with a
Crookes tube enveloped in an
opaque 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-
gosition of the experimenter’s
and between the covered tube
and the fluoréscent screen
would cause a shadow-picture
of the bones to appear upon
the glowing surface.

The publication of Roent-
gen’s discovery led 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-

ncy X-Ray
d

Commercial Form of a Second Type of Single-Focus High Fre-
-Ray Tube Shown Sectionally in Fig. 4.
Adapted to High Power Tesla or Oudin Colls.

sulting X-rays was not very great. In those
days an induction coil giving a four-inch
spark was regarded as exceedingly power-
ful. We know new that such an apparatus
is entirely inadequate 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 X-ray machine. It con-
sisted 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 months later, the writer made the
first practical high-frequency apparatus
haying solid insulation instead of oil, and
suitable 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
Roentgenologist uses almost exclusively
powerful apparatus of the high-tension
transformer type; the high-voltage, low-
frequency, alternating current being recti-
fied by a high-tension commutator oper-
ated by a synchronous motor. With such
an apparatus and suitable X-ray tubes, a
skiagram of the adult.thorax or abdomen

These Tubes Are

may be made in the fraction of a second.

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

@

Special Form of X-Ray Tube of the Single-

Focus Type, Fitted With Palladilum Vacuum

Regulator and Focussing Mirror “C¥', Also

Copper Cone “‘d,” for Dissipating Auxillary
Cathode Stream.

citing X-ray tubes, and produces results
quite adequate to their respective needs.
The construction of an X-ray tube is
familiar to all:—in its simplest form it
consists of a Crookes tube (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 the
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
I and cause the absorption of the
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-

cathode

The Original Thompson Double-Focus High
Frequency X-Ra ube Which Really Com-
prised Two Disti Bulb EI

struction and operation of the Thompson
double-focus tube is shown in Fig. 2.
(Continued on page 328)
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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 diff-
cult to construct and below 1 describe one

Construction Detalls for a Small Water Mo-
tor Which Will Prove Useful In Driving
ynamos 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" bolts, 4 114" x 3/16” bolts, 1
piece brass tubing 4” 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 4" holes thru this as shown. At the
bottom bore a 134" hole for an outlet. Then
at the top, bore a 14" hole ahout 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 14" x 2” with a 4" hole
thru the center.

To make the nozzle take the picce 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 sides, cut two pieces out of
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1” pine as shown in Fig. 4 Bore 7 4"
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, drill 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 34" hole. Make two
plates of iron as in Fig. 3—B. Drill holes
‘tﬁ_ i:aorrespond to those in the plates, Fig.

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
sozked 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
114" 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 5" 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. When 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, indicated by the arrow (a), produce
a stream of rays from the left half of
the tube. This is the most efficient form
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 tubes 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 frome
an Oudin resonator. In a previous article
in the May issue of the ELgctrRicaL Ex-
PERIMENTER the writer has given details
for the construction of apparatus of both
these types.

When the Tesla coil is used its termi-
nals are connected to the two aluminum
cathodes (c 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 tubes are spoken of as “hard” and
“soft"—a “hard” tube is one which has
heen exhausted to a very high degree—
(say, one-ten-millionth 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
clectronic bombardment. So it is neces-
sary to provide the tube with some means
for replacing these lost ions at intervals.

The first is of the thermic type and is
now seldom used (see e, Fig. 2); it con-
sists of a small bulb containinig &otaSSium
chlorat sealed into the side o e 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

e “spark regulator” and the “osmotic
regulator.”

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

In practise a piece of E-shaped stiff
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 osmotic type is 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.
1f 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 High-Frequency

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

ing An Actlve Cathode *“C”, Also a Small

Cut-off Cathode "C!". The

odic Stream from *CV' |s Choked Off and

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

cyanid and cost about $0.25 per sq. inch.
A very good screen may, however,
be easily made by evenly coating a sheet
of white cardboard with a solution of
sodium silicat and immediately sifting on
it finely powdered calcium tungstat. Gent-
Iy raise the screen on its edge and tap it
to shake off the excess of tungstat; then
allow to dry. A still simpler experimental
screen may be made by painting a card
several times with a strong solution of
quinine bi-sulfate.
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High Frequency Phenomena and Experiments

XPERIMENTAL electricity in its
various phases has always held an
unresistable fascination for me.
Under its captivating influence I
find myself experimenting thruout
the year, whenever time allows this, cver

The High Frequency “Spark Tube'—It Com
rises a Glass Tube Partially Filled wlth
owdered Carbon. It Is Charged by “Uni-

olar” Current from a Tesla Coil,

in search for the unknown trail leading to
some new wonderland of electrical manifes-
tations. This trail is exceedingly hard to
find, not to speak of the wonderland be-
yond, in the shape of a “new discovery”
The principles underlying the thousands of
tried experiments are known to science ; and
in order to present
something perfectly

By FREDERICK VON LICHTENOW
plugged up with corks, thru the centers of
which short ends of brass or copper wire
are inserted in order to make connection
with the carbon particles. The outward
protruding ends are shaped into rings, pre-
ferably soldered at the joints, (see Fig. 1).
The smaller ring connects to one secondary
post of the Tesla coil, while the larger one
supports, and at the same time “grounds,”
the tube on the table.

As indicated already wunipolar current is
employed. When the current passes, won-
derfully blue-white sparks run in a steady
stream over the carbon fragments, illumi-
nating the whole tube, while the larger ring
sends off a spray of violet light on its lower
curve. Upon approaching the tube with the
hand, fingers spread apart, violet streamers,
accompanied by a sizzling noise, can be
drawn thru the glass into each extended
finger, (Fig. 2). The length of these
streaming sparks depends naturally on the
electrical output of the generatmg set used.
With only a 1% inch “Bulldog” spark coil
and a standard “Electro” Tesla transformer
of the same make, together with the proper
condenser capacity and a spark gap pro-
vided with long, sharply pointed zinc elec-
trodes, I was able to draw sparks one inch

power of the generating set regulates the
distance between the oscillator and the in-
ductance coil. With the aforementioned,
comparatively small outfit, this distance was

An Innronlnn Tesla Current Experiment

Can Be with the Ald of This Metal

‘O:clllnor" Plne It Is Charged by a Unl-

polar Current and Rests on Hard Rubber
Insulators.

limited to a foot and a half on the outside.
Upon the current being turned on and
wires approached to within about 4 inch,
violet-colored sparks will pass between their
points. 1f the wire

on the further end

new, the principle
involved must at
the same time be a
novel one. I have
not ' succeeded that
far, sorry to say,
and the few ex-
periments given here
may be original
only in the way in
which they are of-
fered. From a prac-
tical or mechanical
standpoint they are
worthless; in fact,
they would cease to
be experiments with
the moment they
could bhe put to a

holding it in one
hand, the sparks will
be increased to more
than twice their for-
mer length. This
experiment affords
a very spectacular
way of lighting
Geissler and other
vacuum tubes. The
coil ends should, for
best results, be con-
structed of some
insulating material,
or if made of wood
this should be thor-
oly coated with shel-
lac, the same as the

W is now grounded by

s ! 0 il
practical use. A Short Distance Away from the “Oscillator” Plate, Charged by a Unipolar Tesla Gurrent, '-':wlated VLS
There Is Placed an Inductance Coil. Th eTCLlI)r"m Induced in It Will Light up a Gelssler mgs.
ube.

ExperiMENT No. 1.

A tube of glass
about a foot long and one-half inch in
diameter is filled with enough small
fragments of carbon (those taken from an
ordinary lead pencil or arc light carbon
suffice) so that they cover its lower surface
completely, when placed flat on the table.
The openings at both ends of the tube are

If the Enended Flngerg Are Approached to

the Sparks Will Be

Drawn Thru lhe Glass to the Hand. These

Are Harmless, Owing to the Very High Fre

quency. The Experlnme:t Works Best in the
ark.

in length which were visible in a lighted
room. However, the beauty of- this experi-
ment can be apprcclated to the fullest in
perfect darkness only, when the actual
length of the sparks, which are really con-
siderably longer, may be ascertained. To
heighten the effect, the spark gap should be
darkened also. I may add that the glass
tube soon cracks under the electrical strain
and has to be replaced by a new one.

ExperiMENT No. 2

A flexible helix wire, having a clip on one
end, is connected to one secondary binding
post of the Tesla coil, while the clip en-
gages in the copper rod attached to the
oscillator. This latter consists of a plate
of zinc 8 or 10 inches square and a heavy
copper rod, carrying a 1 inch solid brass
ball, brightly polished, on its end and sal-
dered to it, (see Fig. 3) Hard- rubber
stands as shown in Fig. 4 support the oseils
lating plate and afford the proper insulation,
In the plane of the waves oscillating from
the sheet of zinc, a large inductance coil;
about 2 feet long, 2 inches in diameter, an
wound with a single layer of fine (Nu_
or 38 B. & S.) igsulated magnet wire, I8
then placed. This €oil has a binding post on
either end, to which pieces of stout copper
wire are fastened, and may be mounted
on a separate table from the one holding
the Tesla set (Fig. 5). Here again the

ExperiMENT No. 3

An inductance, resembling the secondary
coil of an Oudin resonator is placed within
the center of a helix, (see Fig. 6). At the
time when this )dca occurred to me, I em-
FIUM a dard “Electro” helix, (after
mvlnﬂ x removed) and a specially
made e coil 874 inches in height,
214 inches in diameter and wound with a
tmgl' lqyer of very fine, (No. 36 or 38

L 9.7 £ 6

elix and a Small Inductance Coil Built as

wn. The Latter Has Brass End Cheeks

Whlch Help to Pick up Energy from the

Charged Helix, with Which It Has No Con-

nection. The Smaller/ Coll Measures 84"
by 22",

9!\ Unusual ““Oudin” Coil Is Made from a
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B. & S.) silk covered, magnet wire, thoroly
coated with shellac. The brass ball proper
has a diameter of two inches. Both coil ends
consist of solid brass instead of some in-
sulating material for the sake of other
experiments. (Fig. 7)

1f the helix is now connected up as shown
in diagram, sparks may be taken off at the
coil terminal, Geissler tubes lighted, etc,
altho this coil is in no wise connected to the
circuit, both coil and helix merely working
under the principle of the Tesla trans-
former. In all these experiments it is im-
perative to have the connecting wires as

Cond.
Sk
!
56
Grevrt 7 =2
expenwnr sand2 Testo col
- e,
o— /"
Sph
cor!
s

E R S
Greuif appl 1o exp. 3 \Helix
Fos ®

Diagrams Showing How the High Frequency
Apparatus Is Connected for the Experiments
Here Described.

short and straight as possible and also heavy
besides. Both the rubber-covered copper
cable and the insulated flexible stranded
copper wire are entirely satisfactory in this
respect.

SHOWING FIELD OF STATIC
CHARGE.

The following experiment to demonstrate
the lines of force in a static charge can be
performed by anyone having a Whims-
hurst static machine, such as the E. I. Co.
type.

First buy or prepare some powdered glass
by grinding up a few old test tubes in an
iron mortar and sifting thru a fine screen.
Dry a 10 x 14 inch (size need not be exact)
pine board thoroly and tack a sheet of
smooth drawing paper on it.

Prepare two pointed tinfoil strips AA?
about 8 inches apart on paper and connect
with the two rods of the static machine.
Draw the balls on the machine far enough
apart to prevent a discharge. Drive off all
moisture from the powdered glass by heat-
ing it and sprinkle a light layer over paper.
When the static machine is started, tap the
board very lightly and the glass particles
will form in curved lines, similar to the
lines formed by iron filings and a magnet.

Contributed by GRANT JENKINS, JR.

The Extent of a ‘“Static Field"” May Be lllus-

trated by Means of Fine Glass Particles

(Powdered Glass) Spread on Piece of

Drawing (Paper. = A Small statlc Machine
Will Serve to Supply the Charge.

TO PREVENT BABBITT METAL OR
LEAD FROM EXPLODING.
Before pouring the babbitt metal, throw
in a piece of resin the size of a \va]nut and
allow it to melt. This will keep the babbitt
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The Home-Treatment of Tuberculosis by
High-Frequency Currents

Lecturer in Electrotherapeutics, Tufts College, Boston

every seven is caused by tuberculosis,
usually in the form called “Pul-
monary tuberculosis,” “Tuberculosis
of the Lungs’ or “Consumption.”
Sanitary regulations, isolation of cases and
hygienic education are rapidly lowering this
high death rate, but tuberculosis is still hu-
manity's most terrible scourge.

Thruout the ages “The Great White
Plague” has done more to retard human
progress than all the wars of the centuries
—not excepting the present Armageddon.

Fortunes have been spent in the study of
the prevention and cure of this disease;
countless fortunes have been made by
quacks and mistaken enthusiasts who either
claimed or believed themselves to have dis-
covered “A Sure Cure for Consumption.”
The discovery of tuberculin by Koch was
widely heralded as the longed-for panacea,
but it proved a failure, and up to the pres-
ent time no “specific’ has been found for
the cure of tuberculosis. :

The importance of the subject is further
emphasized when we reflect that even when
it does not manifest as consumption, tuber-
culosis still does its insidious work in
undermining the stamina of the entire race.
Dr. A. C. Geyser states that “ninety per cent
of all children are infected before their

STATISTICS show that one death in

twelfth year, and nearly all bodies that .

come to autopsy show unmistakahle signs
of previously existing tubercular lesions.”
That more people do not develop the dis-
ease in its active form is due to the natural
curative forces that are always at work in
the human body.

Disease germs grow only in a suitable
“soil or medium: healthy human tissues do
not furnish this medium. Only when these
tissues are weak, inactive or charged with
dead matter do they allow disease germs to
multiply in their midst and produce their
poisonous secretions.

In a previous article in the March, 1917,
ExprriMENTER— Electricity and Life”—the
writer called attention to the existence of
the “Vital-force,” or “Prana,” thru the
activity of which all life is maintained. This
is absorbed from the food, air and water,

Portable Yet Effective Electrical A
Diathering and Tesla Treatment of

paratus for
uberculosis.

By DR. FREDERICK FINCH STRONG

and is probably distributed by a circulating
system all its own—a subtle “Etheric Body”
which interpenetrates the coarser molecules
of the organism and is doubtless formed of
im p o n derable
chemical atoms
finer than the
gas atom and

B ;|

than that resulting from the “poison gas” of
the war zone. What can we do for these un-
fortunates? Those of them who can go to
the special tuberculosis sanitariums and
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electron. Just
as modern
physicists find
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it necessary to
employ the
hypothesis of

“The Ether of 3
Space” in order
to account for
the phenomena
of radiant en=
ergy, so the =
most advanced §
of our physiolo=
gists and bioles
gists are &%=
suming the ex=
istence of ®
“Etheric B
in order to
plain the
nomena
in animal
yeg‘Ctable i

s transmit food and;oxygen to
fissues. The latter circulation
s the maintenance of the for-
¢ is made over certain
 the blood stream is retarded
‘altogether; pressure on another
ops the breathing mechanism and
i syncope follows. Great dis-
veries will be made in the immediate
gre thru the study of the nerve cur-
rents and their relation to*the Etheric
Body and to “Vital Force.”
It is because this vital circulation is
fairly active in the majority of persons
that so many recover spontaneously from
pulmonary tuberculosis. But in cases of
weak “vital resistance,” where the Prana
is not actively distributed to the lung
cells, the tubercular germs grow, mul-
tiply, secrete poisons and ultimately
malge the physical body unfit for its hu-
man tenant who is forced to move else-
where !

This lowered cell vitality results from
hereditary weakness, improper food, and
above all, from insufficient fresh air and
out-of-door exercise. We can prevent
this hereditary weakness in future gen-
‘erations by following Eugenic principles
and exercising the same care that we
now use in breeding blooded cattle and
horses.

But meanwhile we have in our midst
countless thousands of poor sufferers in
whom - tuberculosis exists in an active
form, and tlie majority of whom face a
lingering death scarcely less horrible

FI*. 1 Shows Treatment of Tuberculosis b.y
reating Tuberculosis' by “Ozone Nebula’

D'ARSONVAL’ :
SOLENOID

BLOCK TIv
ELECTRODES )

CONDENSER PAD

“Diathering,” Fig. 2,
and Tesla Currents.

have daily treatment under proper sur-
roundings stand a fair chance of recovery,
especially when the disease is in the early
stages. ¥l‘here are hundreds, however, who
cannot go to such institutions.

When we do not use a machine it rusts
and falls to pieces; when we do_not use
an organ or-tissue of the human body the
life-force and blood supply are diminished
and we have a condition where disease
germs can find a ready foothold. If cer-
tain parts of the lung are not periodically
expanded by the inspired air they become
“Anaemic’ and susceptible to tubercular in-
fection, which afterwards spreads to other
parts of the lung. Now if we can find a
way of revitalizing these anaemic areas, na-
ture will use the blood and oxygen to start
a regenerative process and the bacilli and
dead cells will be thrown off in the -
toration. This latter material—the “tuber-
cular sputum”—carries the infection to
others; it should always be burmed or re-
ceived in vessels containing antiseptics such
as creolin or sulphonaphthel. If this were
always -done the disease soon be
stamped out.

It is a well known faet that high-fre-
quency currents when past thru the body
cauise every mo to vibrate to their
particular periodicity, and this vibration
produces secondary effects, notably the re-
lease of heat in the tissues arjdy the in-
crease of local blood supply. When an
acute infection occurs in any part of the

(Continued on page 718)
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THE HOME TREATMENT OF TU-
BERCULOSIS BY HIGH FRE-
QUENCY CURRENTS.

(Continued from page 681)

for example, in acute bronchitis or
d in the chest”—we have as prominent
symptoms—fever, congestion, cough and ex-
pectoration. Most people think that by
taking medicine to suppress these symptoms
they can cure the disease; hence the use
of cough-syrups, sedatives, etc. When the
patient recovers under such treatment it is
in spite of the medicine rather than be-
cause of it, for these symptoms are the
very means nature is using to throw off
the infection. Extra vital force is being
wisely directed to the endangered area—
hence the fever, heat, congestion and ex-
pectoration. Medical science has been
working at the problem of “cure” from the
wrong end. Instead of suppressing symp-
toms we must aid nature to throw off the
disease-producing germs and neuatralize
their poisons. In other words we must
assist and promote the process of inflam-
mation. It is because the inflammation is
not sufficiently vigorous that many cases of
tuberculosis do not recover. The infected
areas are usually anaemic to start with and
after the infection becomes well establisht
the general blood pressure drops and it is
still more difficult to establish the healing
inflammatory phenomena. Other germs
come in and cause secondary infectigns
which greatly hasten the progress of the
disease.

Now the D’Arsonval High-frequency cur-
rent, when applied to certain tissues of the
body, produces all the effects of a natural
inflammation—they cause “hyperaemia” or
increase of blood to the parts, liberate heat
and probably promote the circulation of the
vital currents, This method is known as
“diathermy” or “thermo-penetration” and
has been successfully employed in many
hospitals and clinics in treating pulmonary
tuberculosis. Dr. Albert Geyser, of New
York City, reports over sizty per cent of
recoveries in cases so treated at his Clinic at
Fordham University; others have reported
equally good results, yet it is a fact that
the State Boards of Health, the Public
Sanitoriums and thousands of lung special-
ists ignore this important method of com-
batting the “Great White Plague.” !

For those who can make or procure a
High-frequency apparatus, such as the
writer described in the December, 1917,
issue of the ELECTRICAL EXPERIMENTER, Or
any other standard therapeutic high-fre-
quency apparatus giving both Tesla and
D’Arsonval currents, the successful home
treatment of tuberculosis is easily possible.
The technique is exceedingly simple—once
daily for twenty-five minutes, the patient is
given a D'Arsonval treatment—a block-tin
electrode attached to a cord connected with
each terminal of the solenoid being held
or strapt in close contact with the skin of
the patient’s chest and the corresponding
portion of the back (Fig. 1), so that the
infected area of the lung lies in the path
between the electrodes. The spark is
opened until the patient feels a deep pene-
trating heat in the tissues between the tin
electrodes. If the heat becomes uncom-
fortable the spark gap should be made
shorter. All physicians’ machines are pro-
vided with hot-wire milliamperemeters in
the patient’s circuit. When the meter is
available the current strength can be ad-
justed so as to begin with 1,000 ma.,—
gradually increasing this to 2,000 ma., by
the second or third week of treatment. A
home-made machine operated from a one-
quarter K. W. wireless transformer will not
give more than 1200 ma. in Diathermy,
but this can be made sufficient by increas-
ing the length of the treatment to forty
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minutes. Continued daily for months this
treatment will bring about recovery in a
majority of consumptive patients. It is
scarcely necessary to add that proper
dietary and hygienic measures should also
be employed. ulletins giving all needed
information on these points can be had
gratis from any State Board of Health.
A physician should be consulted oc-
casionally so that the progress of the case
can be intelligently followed.

The use of the “Ozone Nebula” by inhala-
tion is of great value in treating tubercular
cases and when it is given in connection
with Diathermy the chances of the pa-
tient's recovery are materially increased.
A simple home-made apparatus for this
treatment is made from a Welsbach lamp
chimney mounted in a wooden upright as
shown in the d.rawin% (Fig. 2) ; one end of
the chimney is open, from which the patient
inhales the nebula; the other end is closed
with a disc of wood thru which is past a
short glass tube three-eights inch in diam-
eter; a brass rod 34" by 8" slides thru a
hole in the center of the disc. The inner
end of the rod carries a small brass disc
1/16" 136" ; a small insulating rubber
handle L.- attached to the outer end of
the rod. A tube connects the small
glass tube with a Del'ilbis Oil Nebulizer
(procurable for a small sum at any large
drug sm} containing a small amount of
“Pinoleum™—a preparation containing oils
of pine and eucalyptus.

In treating, the patient sits on the fiber
condenser which is connected with one
of the Tesla coil; the other Tesla

terminal s © to the brass rod in
the chi which is brought up close to
the pati face until a fine purple effluve

passes between him and the brass disc. Ap
assistant mow alternately compresses and
releases the mebulizer bulb, thereby forcing
the oil across the effluve so that
it emerges from the open end of the chim-
ney close to the mose and mouth of the
patient. The patient, breathing naturally,
inhales the chemical combination which 1s
said to form between the oils and the ozone
and mitrous wapors formed in the effluve:
these are later released in the lung tissues.
The action is antiseptic and also carries
oxygen imto the infected areas. Clinical
tests seem to ve that there is a com-
plicated i effect obtained by the
simultaneous use of the ozone nebula and
the Tesla currents.

This method was devised some years ago
by the writer and differs from all the
Ozone and “Oxylene” systems on the mar-

ket in the above respect ; in other words it is
a combination treatment of two well recog-
nized hﬂr.i agents.

It should given for only a few min-
utes at a time, and twice daily. If the vapor
is too irritating, reduce the efflluve by means
of the spark gap or by withdrawing the
sliding rod in the chimney.

No possible dangerous effects can fol-
low the intelligent use of the electrothera-

i s above described, in the
treatment of tuberculosis, and the
beneficial results are very marked.

Those interested in using high-frequency
currents for the above purpose should ob-
tain the back numbers of the ICAL
EXPERIMENTER containing the articles “Elec-
tricity and Life,” and “Treatment of Dis-
ease by High-frequency Currents” by the
writer.

It is hoped that this article may be the
means of enabling many sufferers from
tuberculosis to regain their health.

After the disease is once cured its re-
currence may be prevented by observing
the following rules, which are equally ap-
propriate for anyone who wishes to have
more abundant health and life.

1. Breathe deeply plenty of fresh air,
night and day.

You benefit by mentioning the “Electrical Experimenter” when writing to advertisers,
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2. Spend a ra.rl of each day walking or $
“%Tk.;m:; least Sne meal cach day of || INADEUNM  and Radicactive Substances FOR EXPERIMENTERS

nolhini but fruit. €arnotite (Radium Mineral) The American Pitchblende found in Colorado,
4, the rest of the diet largely or || from which Radium is extracted. :

3 A generous picce, enough to conduct experiments, such as affecting photogr_ap&i’c

ir W.

tholl& . e
B 4 " plates thru opaque material (similar to X-Ray pictures), first made by
SRS sorry for yourself”; get || Bruct i ind Mae Canern (ailer to X-Ray pictures), fi

busy and Belp the other fellow who is worse Price of one specimen of Carnotite as described ahove, sent prepaid $0.25 Carnotite
off than you are. Sensitive, prepared Photographic film (X-Ray work film) to be used for above
experiments furnished for $0.10 each extra,
——— B abium— Radioactive Salts, containing one microgram pure Radium. Very powerful! Brilliant

white luminescence in the dark! e " .
SHOCK - PROOF SCREW - DRIVER || 10 Mial}igr:un of t)hu most ;‘:m;]cfully pr]fp:-;ed Rad:o_acnv(e balt%, uali’d t‘ndglasa tfuby‘(ﬁergtected by
tainer with which every adium experiment can be conducted, are furni 3
FOR ELECTRICIANS. s Prioe of one tube of Radium Salts as described, sent prepaid $1.08

3 . The contents of this tube can be mixed with special sulphides to form real Radium paint.
The insulated shock-proof screw-driver Small bottle of Special Sulphide with liquid adhesive, prepaid $0.58
here illustrated is indispensable || Send for one of these preparations today. Stamps or coin accepted.
to employees of Power Plants, || SIDNEY SPECIALTY CO. 233 S. FULTON ST. NEW YORK CITY

Electric Light, Telephone, Rail-
way and Traction Systems, and
all others having to do with live
circuits.

The long fibre handle serves
a two-fold purpose: first, by be-
ing made of a firm, insulating
material which will not be dam-
aged if dropt from a height to
a hard surface; second, by pro-
viding ample room for the
worker’s hands so that they need
not come in contact with the
blade. This handle will not be
impaired if brought in contact
with or immersed in Ammonia,
Turpentine or Petroleum, it is
claimed.

The blade is hammer forged
from crucible steel, and its con-
struction inside the handle is
such as to constitute firm hold-
ing surfaces.

WOMEN AS RAILWAY
EMPLOYEES,

The Interborough Rapid ) -
Transit Company and the New ¢
York Railways, New York, re-
cently announced that as a war

measure the companies would V ever h d h '
receive applications from women Ou n a a c ance.
for positions as station employ- “Four years ago you and I worked at the same bench. We were

ees on the subway and elevated : .
linesPan? as conductgrs on the | both discontented. Remember the noon we saw the International
surface lines. Preference will be given to J rert ?

dependent women relatives of ewplonces Cor_respondence Schools adwerhsemenf. 'I_‘hfxt woke me up. I
tr]lovtzhin the armyfand navy, Iand the pay will | realized that to get ahead I needed special training, and I decided to
e the same as for men. It is not the in-

tention of the company to replace mor. now | 16t t_he I. C. S. help me. 'W(hen I marked ‘the coupon I asked you
employed by women, but only to £l va- | to sign with me. You said, ‘Aw, forget it!

cancies as they occur. Applicants must be

between 21d and 45 Jeure of age. The “I made the most of my opportunity and have been climbing ever
:&T;fs?ygﬁilnﬁ'roﬁr?%rslle placpsloon.the | - ice. You had the same chance I had, but you turned it down.

N i 't expect more e e TEAR OUT MERE e e e e
m;’,’,ej el o e TS T INTERNATIONAL GORRESPONDENGE SCHOOLS
NEW TOY ELECTRIC MOTOR. y ) Box 5370, SCRANTON, PA.

i . 1 ity f
yourself to handle bigge Bty et Solating e, b L g palty toc

gap between arm. | for bigger jobsand better pay through

|
A new toy motor has recently been work.” . | [JELECTRIOAL ENGINEER [ OMEMICAL ENGINEER
brough_t out by a Connecticut concern. This - | %iﬂlﬁ'wm.., Anvsnﬁaﬂgmma
motor is wound particularly for battery use Th ] £ “Ji Ein b | [ Electsic Lighting Window Trimmer
but will operate equally as well used” with ere are lots ol ims e [ Eene e ansieg L [ i Card Weiiec 28
step-down A.C. transformer direct from world—in stores, factories, offices, I Electiical Drafrsma RAILROADER
house current. It has reverse attachment everywhere. Are you one of them? | Tooarp b pesipeer JLIILLY
in the base with special features, and the y b : iR A LS L T
frame is entirely die-cast. It is said to be Wake up! Every time you see an | Mechanical Draftsman | [] Cert. Pub. Accountant
the only die-cast motor on the market. The I. C. S. coupon your chance is staring | [ Biachine Shop Praciice J[J Tratiie .
motor is excep- . face Lt Taa SEdow | B cviL ENGINgER 1 Goon L
tionally powerful you in the face. Don’t turn it down. | HSivesing sndMuppio :E'.‘-}’,ﬁ-s%‘.]'gﬁ:n
H i i all or Prospeeto;
for its size owing Rich - hundred thou- | [JSTATIORARY ENGINERR | Testite Drersees o gumt.
to the accurate fit- ight now over one e 0 ARCHITEC LTURE | ] Spuniak
ting of the parts, sand men are preparing themselves R Froneh
particularly the air | O Sheet Metal Worker Ttallnn
v @ I

ature and field. I. C. S. courses. | Name.

The motor is high- Present

ly finished and You can join them and get in line |

should prove a | ¢ promotion. Mark and mail this | Styet,

winner _with our d h |

New Toy Electric Motor. young Edisons. coupon, and find out how. I cuy. State.

You benefit by mentioning the ““Electrical Experimenter” when writing to advertisers.
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S I review the events of my past life
I realize how subtle are the in-
fluences that shape our destinies.
An incident of my youth may serve
to illustrate. One winter’s day I
managed to climb a steep mountain, in com-
pany with other boys. The snow was quite
deep and a warm southerly wind made it just
suitable for our purpose. We amused our-
selves by throwing balls which would roll
down a certain distance, gathering more or
less snow, and we tried to outdo one another
in this exciting sport.

Suddenly a ball was This Photograph Shows
seen to go beyond the the Famous Tesla Tower

T— : Erected at Shoreham,
limit, swelling to enor- [~ I N. Y. The Tower

mous proportions until Was Dismantled at the

it became as big as a Qutbreak of the War.

below with a force that

made the ground tremble, I looked on spell-
bound, incapable of understanding what had
happened. For weeks afterward the picture
of the avalanche was before my eyes and I
wondered how anything so small could grow
to such an immense size. Ever since that

time the magnification of feeble actions fas-
cinated me, and when, years later, I took
up the experimental study of mechanical
and electrical resonance, I was keenly in-
terested from the very start. Possibly,
had it not been for that early powerful
impression, I might not have followed
up the little spark I obtained with my
coil and never developed my
best invention, the true history
of which I will tell here for the
first time,

Scrapping the World’s Engines,
“Lionhunters” have often
asked me which of my dis-

coveries I prize most. This depends on the point of view.

y Inventions
By Nikola Tesla
V. The Magnifying Transmitter

Note the Huge Size of g
the Structure by Com- jtself to new enterprise
paring the Two - story - i

Power Plant in the Rear. as well as to improve-
The Tower Which Was
to be Used by Tesla in t i £
His “World Wireless,"” turbine is an advance o
Was 187 Feet High. as Never  Finished. =
house and plunged thun-  The Spherical Top Was

dering - into - the valley 68 Feet In Diameter.

eiireilraivadaa e AT AT a s e a8

and altho considerable resistance had to be
overcome and opposing interests reconciled,
as usual, the commercial introduction could
not be long delayed. Now, compare this situ-
ation with that confronting my turbine, for
example. One should think that so simple
and beautiful an invention, possessing many
features of an ideal motor, should be adopted
at once and, undoubtedly, it would under simi-
lar conditions. But the prospective effect of
the rotating field was not to render worthless
existing machinery; on the contrary, it was
to give it additional
value. The system lent

ment of the old. My

ustration Opposite 2 character entirely dif-
hows It Completed. ferent. It is a radical
departure in the sense

that its success would mean the abandonment
of the antiquated types of prime movers on
which billions of dollars have been spent.
Under such circumstances the progress must
needs be slow and perhaps the greatest im-
pediment is encountered in the prejudicial
opinions created in the minds of experts
by organized opposition. Only the other
day I had a disheartening experience when
I met my friend and former assistant,
Charles F. Scott, now professor of Elec-
trical Engineering at Yale. I had not
seen him for a long time and was glad
to have an opportunity for a little chat
at my office. Our conversation
naturally enough drifted on my
turbine and I became heated to
a high degree. ‘“Scott,” I ex-
claimed, carried away by the
vision of a glorious future, “my
turbine will scrap all the heat-
engines in the world.” Scott

stroked his chin and looked away thoughtfully, as though mak-

ing a mental calcula-

a few technical men,

very able in their spe-

tion. “That will make

cial departments, but IMAC,INE a man a century ago, bold enough to design and actually build a huge tower quite a pile of scrap,”

dominated by a pe-

duction motor I have

given to the world  Hergzian waves into the ether.

with which to transmit the human voice, music, pictures, press news and even power, H aid.  and - left
2 o thru the earth to any distance whatever without wires! He probably would have been L
dantic spirit and near-  hung or burnt at the stake. So when Tesla built his famous tower on Long Island he was
sighted, have asserted a hundred years ahead of his time.
that excepting the in-  “sevants,” does not in the least mar Tesla’s greatness.

The titanic brain of Tesla has hardly produced a more amazing wonder than this “Aladdin’s Lamp".
“magnifying transmitter.” Contrary to popular belief his tower was not built to radiate
Tesla’s system sends out thousands of horsepower thru

without another

And foolish ridicule by our latter day arm-chair  word!

These and other in-

little of practical use. the earth—he has shown experimentally how power can be sent without wires over dis-  ventions of minge,
This is a grievous tances from a central point. Nor is there any mystery about it how he accomplishes the however, were noth-

mistake. A new idea
must not be judged
by its immediate re-

result. His historic U. S. patents and articles describe the method used. Tesla’s Mag-
nifying Transmitter is truly @ modern lamp of Aladdin.

ing more than steps
EDITOR. forward in certain
directions. In evoly-

sults, My alternat-

ing system of power transmission came at a psychological mo-
ment, as a long-sought answer to pressing industrial questions,

Copyright, 1919, by E. P. Co.

Mr. Tesla's articles started in our February issue

ing them I simply fol-

lowed the inborn instinct to improve the present devices without

(Continued on page 148)
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Copyright, 19
HiS PHOTOGRAPH OF A MODEL SHOWS HOW THE TESLA TOWER BUILT ON LONG ISLAND, EIGHTEEN YEARS AGO, WOULD HAVE
OOKED COMPLETED. FROM ITS APPEARANCE NOBODY WOULD INFER THAT IT WAS 1 BE USED FOR THE GREAT PURPOSES
WHICH ARE SET FORTH IN HIS ACCOMPANYING ARTICLE.




They replace steel
phonograph needles !

S ONORA Semi-Permanent

Silvered Needles are for use
on ALL MAKES of steel needle
records. They play 50 to 100
times, mellow the tone; are more
economical, more . convenient,

save constant needle changing,
life of the

and increase the
records.
THE INSTRUMENT OF QUALITY

or

CLEAR AS A BILL

Semi«Permanent Silvered

NEEDLES -

Study these microphotographs,
Fig. A shows an ordinary steel
needle after playing one record.
Notice that the point is worn
off. Fig.B shows Sonora Needle
after playing one record. No
wear is perceptible, Fig. C
shows Sonora Needle after play-
ing over 50 records. Needle has
worn down, but is still in splen-
did playing condition.

Loud—Medium-—Soft
In Canada 40c.
Sample Sonora Needle will
be sent FREE on request.
Write for it today. Note
how many times it plays.

3 Grades:
30¢ per card of 5.

FRE

Sonara Phonograplh Sales

Company, Inc.
GEORGE E. BRIGHTSON, Prestoex
279 Dept. New York

Torouto: Ryric Building

CAUTION! Beware of similarly con-
structed needles of Inferior quality

Send Only 12

(Stamps or Coin)

Broadway,

And I will send
booklet,

“Hints to Music Loving
Owners of Talking Machines’’

Tells you how fo take care of your machine and
records, preserve the life of both, and gives muny
polnters to improve the tone of your instrument and
inerease your enjoyment of it. Instructs on-the cure
of the motor, cleaning, speed adjusment, care of the
needles—in fact every thing you should know. Send
120 today and the booklet will come by return mail.

J.H. ELLIS, Box 882, Milwaukee, Wis.
Patenteo & Manufacturer, Ellls Harmonlous Reproducer
e o

you au copy of my valuable

|
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as the diagram shows. Those you show in 100-WATT, 32 TO 8-VOLT STEP-

your letter are not correct, for they give DOWN TRANSFORMER.

like polarity on each pole, which is wrong. (1011) Claude Carefoot, Pasqua, Sask.,

We have no data on the starting coil di- Canada, inqu

mensions, but you can arrive at this by Q. 1. For data un step-down trans-

experiment, or else by getting in touch  former to reduce 32 volts to 8 volts, A. C.

with the manufacturers of a similar sized A. 1. We do not of course know how

motor. many watts you wish the transformer to

(e — - carry, but we give

i you herewith data on
a 100-watt transform-

Tedc | er., The laminated

sheet iron (nre may

be about 8" long by
6” wide and thickness

=1

g

=
2

of 1", The core

should have a cross-

- .] 5 section of 1 square
inch. The primary

& winding, on one leg

of the transformer,

Proper Connection of Poles Composing Starting Winding of Induc-

tion Motor. should consist of 230

turns of No. 11 D.C.C.

e magnet wire.

The secondary winding should have

SPECIAL 110 VOLT TO 12 VOLT (yms of No. 5 D.C.C. magnet wire. ©
A. C. TRANSFORMER.

(1010) August Kling, Mobile, Ala., writes :

1. Asking for data on building a

small step-down transformer to give 12

volts at the secondary, which he desires
split into two coils. Total output 50 watts.

58

My Inventions
By Nikola Tesla
(Continued from page 112)

A, 1. We give herewith data on double
wound closed core transformer to step- 2BY special thought of our far more impera-
down 110 volts 60 cycle A. C. to a maxi tive nece ities. The “Magnifying Trans-
of 12 volts. mitter” was the product of labors extend-

mum secondary voltage

The laminated sheet iron core for this
transformer may measure 5 inches wide by
6 inches long, and have a cross-section of
1 inch by 34 inch. At either end of the
two longer legs, as the diagram herewith
shows, two primary windings may be placed,
each of them consisting of 200 turns of
No. 18 D. C. C. magnet wire. At either end
of the two long legs, the two secondary
windings may be placed, as the diagram
shows, each of thesc developing about 12
volts and about 2 amperes, or giving 12
volts and 4 amperes or 50 watts, the total

ing through years, having for their chief
object 1hc solution of problems which are
infinitely more important to mankind than
mere industrial development,

f my memory serves me right, it was in
November, 1890, that I performed a labora-
tory experiment which was one of the most
extraordinary and spectacular ever recorded
in the annals of science, In investigating
the behaviour of high frequency currents
[ had satisfied myself that an electric field
of sufficient intensity could be produced in
a room to light up electrodeless vacuum

c P tubes. Accordingly, a transformer was

output you request for both secondaries ; En 4
| connected in parallel. It is understood that built to test the theory and the first trial
proved a marvelous success. It is difficult

both primaries in this design are to be con-
nected in series on 110 vait 60 cycle A.

at all times, i.e.. whenever the transformer
is used. The secondary windings each con-

to appreciate what those strange phenomena
meant at that time. We crave for new sen-
sations but soon become indifferent to them
The wonders of yesterday are today com-

You Can RENT
This Phonograph

| on our new plan! $10 puts this Young's
Superior Phonograph in 3nur home on 30

e’ Trial! Flaysan mnl f dise records.
Cabinet size, 47 in: ntal appliss on
purchase. $125 Vilue for $63.50 Wonie for
details of geatest phonograph bargain ever
offere L w

YOU NG'S SU PERION PHDNDGRAPH

" 62

Dep! '\cn

And the AGENCY
In YOUR Territory

ST
36 1, p 118 Inch . TS
neighbors. They are fully B3N vires
Eoarantecd. Promptshipments. Wrn\nculcklnrl’ull\n!qmn!wn

BIIIOH MDTUH GAHS Shichao - u.'i’:"n""ofs

sist of 45 turns No. 12 B. & S. gage D b
magnet wire, the seconds being wound mon uL(mnnLr\i W h(H' my ,t.“ €s \\L:r
on either leg beside the primary coil. ﬁwt publicly exhibited they \\Fre ,“(
wi amazement impossible to describe.
From all parts of the world I received
urgent invitations and numerous honors
Sec and other flattering inducements were of-
v 2am fered to me, which I declined.
“ ‘ Y In Faraday’s Chair
| IHTUTAY But in 1892 the demands I\ec;mk: irresis-
PALLALY B tible and I went to London where I de-
frm. |t livered a lecture before the Institution of
o F fron core [ 72 Electrical Engineers. It had been my in-
/a tention to leave immediately for Paris in
compliance with a similar obligation, but
Y Sir James Dewar insisted on my ap-
T 1] e
| pearing before the Royal Institution. 1
i was a man of firm resolve but succumbed
easily to the forceful arguments of the
great Scotchman. He pushed me into a
OV 60~ AC chair and poured out half a glass of a won-
50 woll s7ep down lronsr w | derful brm\ n fluid which sparkled in all
| Detalls of 110-Volt to [2-Voit A. C. Trans. sorts of iridescent colors .dlld tasted like
| former. Secondary Coils May Be Connected Nectar. “Now,” said he, “you are sitting
| in Parallel or In Series. in Faraday's chair and you are enjoying

y he used to drink.” In both aspects

as an enviable experience. The next
evening 1 gave a demonstration before that
In-tilmmn at the termination of which
Lord Rayleigh addressed the audience and

With respect to taking off taps on the
secondary for ferent voltages, you can
easily divide up the total number of turns
the secondary yourself by means of a

on
small battery voltmeter. You can readily his generous words gave e the first start
test the pnl(nlml by experiment. The \nll in these endeavors, I fled from London
age in any case is directly proportionate to and later from Paris to escape favors
(Contrisee 1 pag )

the number of turns in use
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My Inventions |
By Nikola Tesla \
{Continued from page 148) l

showered upon me, and journeyed to my
home where I passed through a most pain-
ful ordeal and illness, Upon regaining my
health 1 began to formulate plans for the
resumption of work in America. Up to that
time I never realized that I possessed any
particular gift of discovery but Lord Ray-
leigh, whom I always considered as an ideal
man of science, had said so and if that was
the case 1 felt that I should concentrate on
some big idea.
Nature's Trigger.

One day, as I was roaming in the moun-
tains, I sought shelter from an approach-
ing storm. The sky became overhung with
heavy clouds but somehow the rain was
delayed until, all of a sudden, there was a
lightning flash and a few moments after
a deluge. This observation set me think-
ing. It was manifest that the two phe-
nomena were closely related, as cause and
effect, and a little reflection led me to the
conclusion that the electrical energy in-
volved in the precipitation of the water
was inconsiderable, the function of light-
ning being much like that of a sensitive trig-
ger. Here was a stupendous possibility of
achievement. If we could produce electric
effects of the required quality, this whole
planet and the conditions of existence on
it could be transformed. The sun raises

the water of the oceans and winds drive
it to distant rcglous where it remains in
a state of most delicate balance. If it were

in our power to upset it when and wher-
ever desired, this mighty life-sustaining
stream could be at will controlled. We
could irrigate arid deserts, create lakes and
rivers and provide motive power in un-
limited amounts. This would be the most
efficient way of harnessing the sun to the
uses of man. The consummation depended
on our ability to develop electric forces of
the order of those in nature. It seemed a
hopeless undertaking, but I made up my

mind to try it and immediately on my re-
in

turn to the United States, the summer
of 1892, work was b
all the more attractiv
of the same kind was necessary
successful transmission of energy
wires.

means
for the
without

Four Million Volts.

The first gratifying result was obtained
in the spring of the :uc«.u‘dmk vear when
1 reached tensions of about 1,000,000 volts
mth my conical coil. That was not much
in the light of the present art, but it was
then considered a feat. Steady progress
was made until the destruction of my labor-
atory by fire in 1895, as may be judged
from an article by T. C. Martin which ap-
peared in the April number of the (urrru\
Magazine. This calamity set me back in
many ways and most of that year had to
be dC\UICd to phmlm;:, and reconstruction,
However, as soon as circumstances per-
mitted, I returned to the task. Although
1 knew that higher electro-motive forces
were attainable with apparatus of larger
dimensions, 1 had an instinctive perception
that the object could be accomplished by
the proper design of a comparatively small
and compact transformer. In l-H\\llh_ on
tests with a secondary in the form of o
flat spiral, as illustrated in my patents, th(:
absence of streamers surprised me, and it
was not long before T discovered that this
was due to the position of the turns and
their mutual action. Pro from this
observation I resorted to the use of a high
tension conductor with turns of consider-
able diameter sufficiently separated to keep
down the distributed mpacm' while at the

(Continued on page 176)

ng

You ben

L]
L

Uncle Sam Said

“Go ahead with amateur
w1re]css receiving sta-
tions.” You will be pre-
pared to get the messages
the other fellow misses if
you have one of

RANDES

Wireless
Headsets

They enable you to “hear with both ears” because Brandes
dmphraéms are perfectly matched for tone, and both re-
ceivers are perfectly tuned together. Handsome, well
made, fine quality.

-' Send for Your Set Today

Your money back if Brandes Headsets don’t prove
you've used in clearness, sensitiveness and range.

Booklet *

Brandes “Superior” Head Set, com-
plete with head band, $6. A pm(esswn-
al set within the means of every ama-
teur. 2000 ohms.

better than any

vill be sent upon receipt of 4c in stamps.

C. BRANDES, Inc.

Wireless Receiver Specialists
32 [NI()N bQU-\RI‘ NEW YORK CITY

ROOM 814

Universal Radio Apparatus

The T

business previously conducted by the \[wnon Wireless Corporation and is

Universal Radio Manufacturing Corporation has taken over the

prepared to furnish all of the Mignon system instruments, built according to
the original Mignon ~pcumauuu~ In addition to these, Ih(_ Corporation has
[ recentl\ perfected a series of new type instruments which for efficient work
an g y a . J y
‘ d real service have never been equalled. The TUniversal complete
line of High Quality
Radio Apparatus now in-
cludes

Cabinet Receiving Sets
Transmission Sets
Loose Couplers
Undamped Wave Re-
ceivers

Time Signal Sets
Detectors, etc.

These “Universal”

ments embody the very
advances in the art radlo
communication and are far in
advance of other instruments
of this type. Every detail in
their design has been carefully
worked out, and the circ o

stants ¢ been computed \\Hi
scientific accuracy to give ma

imum results when properly
used. Materials and workman-

Regerative Receiver, 200-2500 meters ship are of the highest quality.

apparatus must pass a series of rigid tests before being
allowed to leave the factory, and we unconditionally guarantee every piece of “Universal’
apparatus to be exactly as represented, and will cheerfully refund the purchase price If the
instrument fails to make good for any o1,

Write To-day for Free Catalog
UNIVERSAL RADIO MFG. CORPORATION
} SUC SOR TO MIGNON WIRELESS COn”ORATION

[ ELMIRA, NEW YORK

Every piece of “Universal’”

Complete line of Brandes receivers for those in Western States and Pacific
Coast. Catalogue “E" on request,
Balboa Building FORD KING San Francisco, Cal.

when

writing to ads
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Wireless Receiving Ban Raised

MESCO WIRELESS PRACTICE SET

The Practice Set comprises a regular telegraph
ey, without clrcuit breaker, a special high pitch
buzzer, one cell Red Seal Dry Battery, and four feet
of green silk covered flexible cord

The key and buzzer are mounted on a highly fin-
ished wood base, and three nickel plated binding
posts are so connected that the set may be used for
five different purposes.

List No. Price
342 Telegraph Practice Set, with Battery and
Cord vebssseneansnnasie §3

Weighs 4 ibs. naékéﬂ:
Price does not include postage.

Combination Practice Set for Learning the Morse and Continental

M Esc Visual and!Aubible Codes

This outfit is the only reliable instrument which will
enable students to become proficient operators in the
U. 8. Naval Service, because it is equipped with a
buzzer and minlature lamp enabling the user to master
both the visual and audible signals quickly

List No. 52—Practice Set with Red Seal Battery
and Cord . coreniend 34,05

Weighs 4 lbs. packed, Price doas not include postage.

MESCO RADIO BUZZER

This buzzer maintalns a constant note and is recommended as
an exciter for checking wavemeters where pure note and ample
energy are required

It consists of practically a closed circuit field of low reluect-

« ance, having a steel armature to which Is riveted a strap
supporting a movable contact. The armature tension is adjust-
able by means of a screw with a milled head large enough to

¢ and permanently adjusted with the fingers. The stationary
conta is adjusted by means of a similar screw The magnet

coils are connected in series with a total D. C. resistance of 3.9

ohms. Shunted across these coils is a resistance having a D. C

value of 3 ohms. This shunt eliminates all sparking such as
oceurs at the break on ordinary radio buzzers and the energy
aved thereby is transferred Into any osclllating ¢ cuit con
nected to It, the result being that this buzzer as constructed
radiates five times more energy than any other existing type. All connecting wires liable to be

broken are eliminated. Contacts are of genuine platinum, which is essential in order to maintaln a

constant note. The parts are mounted on a Condensate base to insure constaney in operation

Diameter 2 in., height 1% in. The cap is attached to the base by a bayonet joint.

List No. Price
55 Mesco Rudlo BUZZET ...vcvevevrriasnsrnsarsnssssecsscsstasnancns

We carry a Large and Compiete Linelof Standard Wireless Material Recognized
by Experts as such with Competent Experienced Wireless Attendants in Charge

Send for the New Edition of Our Catalog W28

It is pocket size, contains 264 pages, with over [,000 illustrations, and describes in plain, clear
language all about Bells, Push Buttons, Batteries, Telephone and Wireless Telegraph Material, Elec-
tric Toys, Burglar and Fire Alarm Contrivances. Electric Call Bells, Electric Alarm Clocks, Medical

Ratteries, Motor Boat Horms, Electrically Heated Apparatus, Battery Connectors, Switches, Bat-
tery Gauges, Wireless Telegraph Instruments, lgnition Supplies, ete
o
Manhattan Electrical Supply Co., Inc.
NEW YORK: CHICAGO: ST. LOUIS:

114 S. Wells St
604 Mission St.

17 Park Place 1106 Pine St

San Francisco Office:

A New Bulletin of
Experimental Radio
Apparatus

That embodies the most modern principles of radio
engineering and design, backed by the reliability
of twelve years experience in the manufacture of
Radio Instruments, will be mailed upon request.

CLAPP-EASTHAN COMPANY

143 Main Street Cambridge, Mass.

——

By Nikola Tesla
(Continued from page 173)

(o

same time preventing undue accumulation
of the charge at any point. The applica-
tion of this principle enabled me to pro-
duce pressures of 4,000,000 volts, which
was about the limit obtainable in my new
laboratory at Houston Street, as the dis-
charges extended through a distance of 16
feet. A photograph of this transmitter
was published in the Electrical Review of
November, 1898, In order to advance fur
ther along this line 1 had to go into the
open, and in the spring of 1899, having
completed preparations for the erection of
a wireless plant, I went to Colorado where
I remained for more than one year. Here
I introduced other improvements and re-
finements which made it possible to gener-
ate currents of any tension that ray be
desired. Those who are interested will find
some information in regard to the experi-
ments I conducted there in my article, “The
Problem of Increasing Human Energy” in
the Centwry Magazine of June, 1900, to
which I have referred on a previous occa-
sion

The Magnifying Transmitter.

I have been asked by the ELectricar Ex-
‘PERIMENTER to be quite explicit on this sub-
ject so that my young friends among the
readers of the magazine will clearly under
stand the construction and operation of m)
“Magnifying Trans tter” and the pur-
poses for which it is intended.  \Well, then,
in the first place, it is a resonant transfor-
mer with a secondary in which the parts,
charged to a high potential, are of con-
siderable area and arranged in space along
ideal enveloping surfaces of very large radii
of curvature, and at proper distances from
one another thereby insuring a small elec-
tric surface density everywhere so that no
leak can oceur cven if the conductor is
bare. It is suitable for any frequency, from
a few to many thousands of cycles per sec-
ond, and can be used in the production of
currents of tremendous volume and moder-
ate pressure, or of smaller amperage and
immense electro-motive force. The maxi-
mum electric tension is wmerely dependent
on the curvature of the surfaces on which
the charged elements are situated and the
area of the latter,

100 Million Volts Possible.

Judging from my past experience, as
much as 100,000.000 volts are perfectly
practicable, On the other hand currents

of many thousands of ampcres may be ob:
tained in the antenna. A plant of but very
moderate dimensions is required for such
performances. Theoretically, a terminal of
less than 90 feet in diameter sufficient
to develop an electro-motive force of that
magnitude while for antenna currents of
from 2,000-4,000 amperes at the usual fre-
quencies it need not be larger than 30 feet
in diameter.

In a more restricted meaning this wire-
less transmitter is one in which the Hertz-
wave radiation is an entirely negligible
quantity as compared with the whole
energy, under which condition the damp-
ing factor is extremely small and an enor-
mous charge is stored in the elev ated capa-
city. Such a circuit may then be excited
with impulses of any kind, even of low
frequency and it will yield sinusoidal and
continuous oscillations like those of an
alternator.

Taken in the narrowest significance of
the term, however, it i3 a resonant trans-
former which, besides possessing these
qualities, is accurately proportioned to fit
the globe and its electrical constants and
properties, by virtue of which design it be-
comes highly efficient and effective in the
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wireless transmission of energy. Distance
is then absolutely eliminated, there being

no diminution in the intensity of the trans-
mitted impulses. It is even possible to make
the actions increase with the distance from
the plant according to an exact mathemati-
cal law.

This invention was one of a number com-
prised in my “World-System” of wireless
transmission which I undertook to commer-
cialize on my return to New York in 1900.
As to the immediate purposes of my enter-
prise, they were clearly outlined in a tech-
nical statement of that period from which
1 quote:

“The ‘World-System’  has resulted from a com.
bination of several original discoveries made by
the inventor in the course of long continued re-
search and experimentation, It makes possible
not only the instantancous and precise wireless
transmission of any kind of signals, messages or
characters, to all parts of the world, but also the
inter-connection of the existing lelegrapi\ tele-
phone, and other signal stations without any L]Mugu
in their present equipment By its means, for
instance, a telephone subscriber ‘here may call up
and talk to any other subscriber on the Globe. An
inexpensive receiver, not bigger than a watch,

will ‘enable him to listen anywhere, on land or sea,
in

tw a speech delivered or music played some
other place, however distant. These examples are
cited merely to give an idea of the possibilities of
this great scientific advance, which annihilates dis-
tance and makes that perfect natural conductor,

th(‘ Earth, .\\a||ah]c for all the innumerable pur-
which human Eunmv has found for
lmc wire, One far-reaching result of this is that

any device capable of being operated thru one or
more wires (at a distance obviously restricted) can
likewise be actuated, without artificial conductors
and with the same facility and accuracy, at dis-
tances to which there are no limits other than
those imposed by the physical dimensions of the
Globe. hus, not only will entirely new ficlds for
u)n‘mu'uu\l uplnnalmu be opened up by this ideal
md m transmission but the old omnes vastly
ennd

i World- System’ is based on the applica-
tion of the following important inventions and
discoveries:

“l. The ‘Tesla Transformer.’ This apparatus

is in the production of electrical vibrations as
revolutionary as gunpowder was in warfare. Cur-
rents many times stronger than any ever generated

in the usual ways, and sparks over one hundred
feet long, have been produced by the inventor
\Mtlx an anstrument of this kind,
The ‘Magnifying Tronsmitter” This

_lr\]a best invention—a peculiar transformer spe-
cially adapted to excite the Earth, which is in the
transt on of electrical energy what the tele.
scope is in astronomical observation. By the use
of this marvelous device he has already set up

electrical movements of greater intensity than those
of lightning and passed a current, sufficient to light
more than two hundred incandescent lamps, around
th ("Iubg

This system
ber improvements and is the
wn for transmitting economically
to a distance without wires,

ful tests and irements in connection w
experimental station of great activity,
the inventor in Colorado, have demonstrated that

he ‘Tesla Wireless System
of

l‘l’J'BF'ls"w a num
only means kr
electrical e

power .in any desired amount can be conveyed,
clear across the Globe if necessary, with a loss
not exc ulmg a 1L‘-V per cent.

“4, The “Art wvidualization.” This in-
vention of primitive ‘tuning’ what r
fined lang e is to unarticulated expression. It

makes possible the transmission of signals or me
sages absolutely secret and exclusive both in the
active and passive aspect, that is, non-interfering as

well as non-interferable. Each signal is like an
individual of unmistakable identity and there is
virtually no limit to the number of stations or

instruments whic
slightest

can be simultaneously operated
mutual disturbance.

“5. The Stationary Waves.” This
wonderful popularly explained, means
that the Earth is responsive to electrical vibrations

without the

of definite pitch just as a tuning fork to certain
waves of sound. These particular electrical vibra-
Hons, capable Of powertully exciting the /Globe,
lend themselves nnumerable uses of great im-

nd in many other respects.
stem’ power plant can be
put in operation in e months. With this power
plant it will be practicable to attain electrical ac-
tivities up to ten million horsepower and it is de-
signed to serve for as many technical achievements
as are possible without due expense. Among these
the following m be mentioned

portance commerciz
“The first ‘Worl

“(1) The inter-connection of the existing tele-
graph exchanges or offices all over the worlt
The blishment of a secret and mon-
ernment telegraph servic
inter-connection of all the present
offices on the Globe;
al * distribution of . general

ews. by telegraph or telephone, in connection with
the Press;
) . Lhe ablishment of such a *Wo

1smission for ex

ection and operation of all

benefit by
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$15,000.00
COMPLETE WIRELESS OUTFIT
For Sale

General Descnptxon

: 15 KVA Motor Generator set. Motor is 440 volt, 120 cycle, 4000 R P M type, built
. to stand heavy overloads for indefinite lengths of time. Generawr same specifica-
tions. Set is No. 3 phase, complete with all controls, starters, meters, etc.

Three transformers, Discharger of Rotary Type, condenser, etc.
Induction transformer of sufficient size to be used on any wave length up to 2000
meters with a 650 foot antennae.

:+ Capacity of apparatus without extending :— :
2 B00 miles at day. :
2 2800 miles at night. :
Installed at a cost of over $15 000.00 :

‘ The equipment comprising this outfit was the very highest type that could be bought; it
is complete—ready to erect and operate without the purchase of other apparatus. Was in
daily use when ordered sealed for the duration of the war. The outfit has been completely
overhauled and is guaranteed to be in first class operating condition.

For further information, price, etc., address

Box 100, < Electrical Experimenter

YOU can BUILD this

PHONOGRAPH easily/

TREMENDOUS SAVING IN COST

You don't need to be a cabinet maker. We
have made. it an easy and a pleasant job with

Our Simplified Plans fagits e

assemble. A few hours' work, and you will hlve u ﬁne l type of phonograph
@as any produced. and at a price away below what you would pay in a store.

Keep the Savings in Your Pocket
Your machine will play all records, will have a wonderful tonal quality, excelled by

e, No need now for any family to be without a phonograph because of the cost.
THE MAKAFONE solves the problem. BUILD IT YOURSELF AT LESS THAN
ONE-FOURTH REGULAR COST, but equal to the high priced cabinet machines.
Free Records with each outfit. SEND TODA\’ FOR FREE CATALOG and full
particulars of our wonderful offer, manufacturer got his start in this
way, Why not you? Build machines and sell o your friends, Ask us about this.

You can maka and sl this machine from . WRITE TODAY!

our plans at a profit of $50 to $76 each,

Dthers, are selling two and three a mesk. [§ MODERN PHONOGRAFH SUPPLY C0.
Here is your opportunity to make big = 104 Springer Bide., :HJ So. Clinton §t., Chicage, M.

§ money and become independent, Pleas- | Genteman: Fitaze scod me (ul partiuiars of rout
ant and profitable work. START Mussicos l"P"l“‘“v without oblig

THE MAKAFONE MODERN PHONOGRAPH SUPPLY 0.

; 104 Springer Bidg., 313 Se. Clinton St., Chicage Streot Addro
“ ity of Town.....

Boys! You Can Make Your Own Electrical Ap-
paratus with the aid of these wonderful books

Home-made Electrical Apparatus

By A. M. Powell

Three wonderful big books, chuck full of just the sort of information
you have been looking for and at a price within reach of your pocket book.
Each volume is printed on heavy paper, contains 75 pages and over 60
illustrations, complete working drawings for making every sort of electrical
apparatus. Written so you can understand them. The price is only 25
cents per copy—practically the cost of puhllvminn See partial table of
unv\(nnt\ below and order mow. The supply is limited.

0

I Contains working drawings and directions for making all sorts of Statie Ma-
Static Apparatus, Hom iede Batteries, Storage Cells, Transformers, Recti-
s, ete.
Vul. 1] mmalrh rlvmﬂmnr and directions for all sorts of Voltmeters, Am-
meters, Galval 1 met \\H hes, Rheostats, Keys, Sounders, Telephones,

Telegraph
¢

xnm}.mg Colls, Spark . Experiments, e
Vol. 111 tontatna. sorking draveimps and diréétions for making a]1 sorts of Dynamos,
Motors, Electric Engines, iniature Lighting Plants, Wir Telegraph  Apparatus,
Tesla Coils, Wireless Telephone, Electroplating, Experiments,
Any of these wonderful Books Wil De Sent o you postpald tor 25 otta.

COLE & MORGAN,Inc., Publishers and Booksellers
P. O. Box 473, C. H. Sta., New York City

For Vol. 1, 2, 3, 5

15¢

EXPERIMENTER PUBL. CO,
Baok Dr:l 23\ Fulton St., N. Y.

ELECTRICAL EXPERIMENTER
SCIENCE & INVENTION

mentioning ng to adue
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| “(7) The establishment of a "World-System® of

m C3 8 , CUB3
“(8) he universal registration of time by
’ 300 a cheap clocks indicating the hour with astronomical
precision d requiring no attention whatever;
s o ‘“(9) orid transmission of t d or hand-
ireiess ectrica writien characters, letters, checks,
“(10) The establishment of a al marine
. . service e the navigat to
Catalog is now as it always has been, the largcst and most verfectly determine the
complete and dependable Wireless Catalog published. Mailed jocation, hour : speed, to wumr collisions z
for 12¢ in stamps or coin which may be deducted on first order d”‘"c’"l‘;" ’i"yl:r'm.«uxur ion of a system of world
of one dollar. Catalog not sent otherwise. This catalog costs us pr.m.,m_ on land and
‘(12) The world reproduction of ph()ln,,(a yhic

twice the price of other catalogs.
pictures and all kinds of drawings or record

I also proposed to make dununstmlumk in

Everything in wireless worth while is listed in this catalog. The experienced amateur will tell

you to see our catalog before buying. You are thereby insured against an unwise purchase. It the wireless transmission of power on a

1s the Beacon Light to guide you right in_ the selection of your wireless apparatus. No bigger or .

better values are obtainable clsewhere. Send for revised price list. It 18 yours for the asking small scale but sufficient to carry convic-
tion. Besides these I referred to other and

2 - incomparably more important applications

THE WILLIAM B. DUCK CO., 230-232 Superior St., Toledo, Ohio | | oi oay siscoverios which will be diacioaed at
some future date.

A plant was built on Long Island with a

tower 187 feet high, having a spherical

terminal about 68 feet in diameter. These

dimensions were adequate for the transmis-
sion of virtually any amount of energy.
Originally only from 200 to 300 K.W. were

provided but I intended to employ later
several thousand horsepower. The trans-

The great impetus given to radio development during

the war is fully symbolized by our new line of high h ey ; spehe
% # = s A mitter was to emit a wave-complex of spe-
grade radio apparatus. Electrically and mechanically cial characteristics and I had devised a
modern and distinctive. | unique method of telephonic control of any
" \ amount of energy.
Senc{ for free bulletln [ The tower was destroyed two years ago

but my projects are being developed and
| another one, improved in some features,

A‘ H' GREBE & COMPANY will be constructed. On this occasion I
RICHMOND HILL NEW YORK would contradict the widely circulated re-
port that the structure was demolished by

the Government which owing to war con-
— ditions, might have created prejudice in the
minds of those who may not know that the
({1 » papers, which thirty years ago conferred
Goods upon me the honor of American citizen-

ship, are always kept in a safe, while my

orders, diplomas, degrees, gold medals and

are ALWAYS REL[ABLE other distinctions are packed away in old
trunks. If this report had a foundation I

r W; UST would have been refunded a large sum of
Se::rfo w"e'ess MaﬂuﬂlNo- 40 - JOUT money which I expended in the construc-
tion of the tower. On the contrary it was
Our Condensers, Transformers, Head Sets, in the interest of the Government to pre-
The JOVE ! the Best. Cheapest and serve it, particularly as it would have made
e J Most Reliable Detector. @ ..d. Radio A t possible—to mention just one valuable re-
Sample by mail for $1.44, e & G sult—the location of a submarine in any
part of the world. My plant, services, and

J.H.BUNNELL & Co., Inc., 32 Park Place, NewYork || &i"uy improvements have aiways been at
the disposal of the officials and ever since

the outbreak of the ropean conflict I
have been working at a sacrifice on several
inventions of mine relating to aerial naviga-
tion, ship propulsion and wireless transmis-
sion which are of the greatest lmpurnna
to the country. Those who are well in-
formed know that my ideas have revolu-
tionized the industries of the United States
and I am not aware that there lives an in-
ventor who has been, in this respect, as
fortunate as nl\wll ecpcclallv as regards
the use of his m;)mnmcnts in the war, I
have refrained from publicly expressing
myself on this subject before as it seemed

etc., are the acknowledged standard of High

—— Radio Amateurs e

Write us today for a Free Copy of our New Bulletin of latest Radio Apparatus. |
We handle the products of fifty-three manufacturers of Radio Supplies and can |
take your order for any piece of Wireless Apparatus on the amateur market.
Buying your radio apparatus through us will be as much to your benefit as to our
profit. One order and one stamp will cover your entire needs.
Take Advantage of Our Free Information Department
where our Radio Expert is at your service.

Our Bulletins are now ready for Free distribution and supplements will be issued at frequent inter 3
vals. A postcard will bring you our Latest Bulletin and put your name on our Mailing List. improper to dwell on personal matters

NATIONAL RADIO SUPPLY CO.
Washington, D. C.

while all the world was in dire trouble. I
would add further, in view of various
rumors which have reached me, that Mr. J.
Pierpont Morgan did not interest himself
with me in a business way but in the same
large spirit in which he has assisted many
other pioneers. He carried out his gener-
ous promise to the letter and it would have
been most unreasonable to expect from him
anvthing more. He had the highest regard
for my attainments and gave me every
idence of his complete faith in my ability
mately achieve what I had set out to

F unwilling to accord to some
l-minded and jealous individuals the
satisfaction of having thwarted my efforts.
lhur men are to me nothing more than
microbes of a nasty disease. My project
was retarded by laws of nature. The world
was not prepared for it. It was too far
ahead of time. But the same laws will pre-
| ve ail in the end and make it a triumphal
| succes

| Dept. 100, 1405 U Street

“THERE'S MONEY INIT "

—sare- LEARN TELEGRAPHY=3%:

—_~_MORSE ANDWIRELESS_
TEACH YOURSELF

in half the usual time, at trifling cost, with the
wonderful Automatic Transmitter. THE OMKIGRAPH.
Sends unlimited Morse or Continentai messages, at
any speed, just as an expert operator would.

Adopted by U, S, Gov't, 4 styles, Catalogue free;

OMNICGRAPH MFGC. CO.
38L Cortlandt St. New York




lustration shows a photograph
dynamo which is amon;i: the
it built by Professor Elihu
mson. It is really the machine
d called attention of the gentle-
; in Philadelphia in 1879,
lop a business of arc light-
the inventions of Thomson
‘The machine itself was con-
s entirety by Professor Thom-
ade the patterns, had them cast,
, made the field bobbins
, and also wound the arma-
. connections thercto and all
¢ parts of the machine itself.
about 350 pounds and the base
hine was bolted together and
s of plank. It will be noted

; 1s This Original Hand-
morandum From the Notebook
l Thomson, Made In the Days
iric Arc-Lighting Was in |Its
Infancy. :

The First Practical A. C. Dynamo

that the field castings consist of two yoke to operate. In some respects it was unique.
picces at the end, to which are bolted the It really was a machine which could be
horizontal field cores, four of which were coupled so as to give varying voltage and
used to save making a more complicated current.  There were four field coils, which
pattern, The two upper and the two lower could be connected in series or in series-
field poles which meet in the center, are.multiple, or the whole of them parallel, so
tied together by-a picce of hard wood that the. virtual section of the wire was
bolted to them. For lack of machine fa- increased one, two and four. The same
cilities, there is no boring or turning of the construction was adopted in the armature
field or armature and the end voke pieces winding, there being in each of the two.
were fitted to the cores by chipping, no coils (which are clearly shown crossing
planer being available, each other at right angf::s) four separate

One of the curious mechanical features wires which could be connected by a con-
is the cast-iron boxes receiving the shaft, nection board, which is at the other end of
which, strange to say, worked without heat- the armature from that shown, so as to
ing during the running of the machine. use wires in series, or in series multiple

The machine was started in the fall of or in multiple, and so varying the voltage
1878 and by the end of that year was ready (Continued on page 508)

The Photo Above Shows One of the Very First Practical Alternating Current
Arc-Lightlnq Dynamos Built by Prof. Thomson, He Made the Patterns, Had

Them Cast, Built the Frame, Wound the Field Bobbins, and Demonstrated the
Machine Successfully to the First Staff of Electric-Lighting Critics, Which
Started the Present Industry on Its Way.

857
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