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HISTORICAL AND INTRODUCTORY 13

A magazine article by Tesla, published in 1893, gave the
writer his first idea of the nature and therapeutic possibilities
of High-frequency Currents. Tesla reported his observations
of the stimulating and vitalizing action of these Currents in
the cases of several of his assistants, and upon his own organism.
Although disclaiming any belief in the therapeutic value of the
older forms of electricity then in use (Faradism, Galvanism,
ete.), he professed himself as fully convinced of the important .
‘part that his High-frequency Currents of High Potential were
destined to play in the Healing Art of the future. These facts
were not considered at the time, as of more than passing interest,
but were brought back to the writer’s memory a few years later
in a lecture on the X-Ray at the Massachusetts Institute of
Technology, in which the methods for the generation of High-
frequency Currents were explained, and demonstrated by a
small coil of the Thomson type excited by the discharge of
a battery of Leyden Jars charged by a Ruhmkorff Coil. There
was at this time practically no literature on the subject, except
a report of Tesla’s lecture before the Royal Society of Electrical
Engineers, in 1891.

Through the courtesy of Dr. J. B. Sutherland, at that time
Professor of Anatomy at Boston University School of Medicine,
the writer was given the use of his private laboratory for the
purpose of carrying out investigations concerning Roenlgen’s
newly discovered “X-Rays.” His first work was done with a
small three-inch spark coil, laboriously wound by hand, and a
small Crookes tube obtained from Queen & Co. A few weeks’
experience demonstrated the inadequacy of this apparatus for
X-Ray work, and the construction of an eight-inch coil was
under way when the above lecture was given at the Institute of
Technology. This was the real beginning of the writer’s inves-
tigations of High-frequency Currents, and his first *“ T'esla Coil
was completed simultaneously with his eight-inch Ruhmkorff.
When primary batteries were used as a source of energy he found
that the X-Rays from the latter coill were superior to those
obtained from ‘“the Tesla” and the latter was temporarily dis-
carded for X-Ray work.

About this time the writer made the acquaintance of Mr.
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T. B. Kinraide and witnessed at his laboratory in Jamaica Plain,
a demonstration of X-Rays of such power as to render the
bones of the trunk as elearly visible as those of the hand. With-
out doubt, Mr. Kinraide was the first investigator to produce
rays of such high power, but his methods were so expensive and
complicated as to greatly restrict the field of their application.
A tremendous amperage was obtained from a large bank of
storage cells, the current being interrupted by a heavy Platinum
Break of Mr. Kinraide's invention. A Ruhmkorff coil, rated at
about eight inches, was thus operated, the secondary terminals
being connected with a condenser immersed in kerosene. This
in turn was provided with a discharge cireuif, consisting of a
Tesla-Thomson Coil (immersed in oil), in series with a spark-
gap. From the secondary of the High-frequency Coil, Mr.
Kinraide derived the currents which he employed to excite his
Crookes tube. Some months later he invented his well-known
“ Kinraide Coil,” which superseded his original apparatus. At
the suggestion of Mr. Kinraide the writer modified his own outfit,
and adapted it for use on the 104 volt, 60 cycle, alternating,
Electric Light Current, obtaining results far beyond his expec-
tations. The only unsatisfactory feature of this apparatus was
the spark-gap, which consisted of two electric light carbons
mounted on an insulated support, and separated by a short air
space. An air blast spark-gap, as suggested by Prof. Elihu
Thomson increased the steadiness and efficiency of the dis-
charge, but greatly complicated the apparatus. At this period,
the Knott Apparatus Company, of Boston, brought out their
“ Knott High-frequency and X-Ray Apparatus,” which was
provided with a simple rotary spark-gap, consisting of a large
metal disk, revolving in front of a brass ball. This device, we
believe, was the invention of Mr. E. Cate of the Knott Company.
The writer’s rotary gap, employed in the “Hercules” Coil, is an
improved and perfected form of Mr. Cate’s device. The Knott
Coil, which is described in an ensuing chapter, was the first
American High-frequency apparatus placed on the market, and
for years was the only successful coil of this kind in use for
X-Ray work. With the addition of the Knott spark-gap, the
writer's apparatus proved very satisfactory, and was subse-




Introduction

This is where my story begins. The year was 1995. | was collecting coffee grinders and espresso
machines. Occasionally | would see some intriguing-looking contraptions labeled “medical quackery”
or “quack medical device”. One day | saw a man demonstrating one...it was generating miniature
lightning bolts from the end of a blown-glass electrode. | was hooked. The device was a “Violet Ray”
machine. | bought it for $35. Within a few years | had more than 100 of them... and although the
new “internet” seemed to have knowledge about every topic, these weren’t mentioned anywhere. |
decided to document a side of history that appeared to have fallen through the cracks of time. This
was to become my niche... and from there, 28 years later, | have a museum that documents 300
years’ worth of similar forgotten technologies.

An inspiration to start the museum was acquiring a book from my friend and mentor Jim Hardesty.
The book was called “High Frequency Currents” by Frederick Finch Strong. As it happens, Strong
invented the glass electrodes for the Violet Ray machines. In his book he did something peculiar — he
mentioned how he was inspired in the early days. This was not a common practice to divert from the
usual subject matter in a medical book... but Strong was no typical doctor. As we learned decades
later in acquiring a personal scrapbook of his, he thought so “outside-of-the-box” that he was nearly
ostracized from the profession for some of his eccentric beliefs. But he did something else quite
interesting. He documented a complete history of a branch of electrotherapeutics that was only a
decade old. It seemed unusual, but in reality he was ensuring that he, his colleagues, and even his
competitors received credit where credit was due. The branch of high frequency currents was taking
over the country. Had he not done this many early manufacturers and pioneers of Tesla Coils would
have disappeared into obscurity.

The late 1800s was a magical time. Edison’s electric lamp forever changed the world. The average
person barely grasped an understanding of this new force called “electricity”. In 1891 a man named
Nikola Tesla was lighting lamps without wires. It seemed a combination of magic, sorcery, and pure
intrigue only heightened when Rontgen announced a new form of ray that could photograph the
invisible. Kids were sending wireless messages using telegraphy... the sky was the limit for human
inventiveness and possibility.

In as much as great innovation came from this time period, there was also a large plethora of people
taking advantage of the lack of knowledge in these areas. By the 1920s quackery ran rampant across
the United States.

The people mentioned in this book were the pioneers of high frequency coils used in the medical
field:

Nikola Tesla and Elihu Thomson were early rival experimenters in alternating currents and high
frequency currents. In Boston there was a lesser-known experimenter named Thomas Kinraide who
was independently working along the same lines. He was experimenting with flat-wound high
frequency coils which used solid insulation composed of beeswax and rosin. Like Tesla, he was
fascinated with electrical discharge phenomena and took up photographing electricity directly onto
photographic plates by the light of the sparks. | dreamed of finding some of these photographs after
reading about them in a book my Samuel Howard Monell: A System Of Instruction In X Ray Methods,
Medical Uses Of Light, Hot Air, Vibration, And High Frequency Currents.



In 2005 | ended up finding Mr. Kinraide’s home in Jamaica Plain, Massachusetts after 10 years of
research. It wasn’t so much a home as a massive 25-room mansion. While there | discovered a series
of hidden rooms in the basement and found relics that Strong described witnessing in the
reminiscences of his 1908 book. Not only did | find Kinraide’s glass photographs of electrical sparks, |
also found his earliest prototype high frequency coils. It was the discovery of a lifetime for a
historian. Even more rare than the electrical artifacts were glass-plate negatives depicting the fraud
of an infamous invention known as “The Keely Motor”. In 1875 John Worrell Keely announced a new
type of motor that ran on a mysterious force, a new form of energy that only he knew the secrets of.
He would hold elaborate séances to entice investors, and soon had a company worth millions of
dollars that didn’t product a single product. Kinraide was a close friend of Keely, and when the
inventor Keely passed away unexpectedly on November 18, 1898, it was Kinraide who was left with
the challenge of “continuing Keely’s work”. Kinraide found plain evidences of fraud in every Keely
experiment, and setup the motor and various related gadgets in his laboratory to demonstrate the
truth to Keely investors on agreement they would take their losses quietly and not expose the
fraudulent genius. Kinraide wanted nothing to do with the scandal, and least of all to expose his
friend and have him in a negative light post-mortem.

In spite of being thrust into the public eye at a time when he would have preferred to continue his X-
Ray research, Kinraide recovered from the incident and his machines were amongst the most popular
sold at the time. Originally constructed in his home under the name “Spring Park Laboratory”,
Kinraide partnered with Swett & Lewis, one of the earliest suppliers of Crookes and X-Ray tubes in
Boston. His machines were being made under the supervision of an electrician named Howard
Jackson. After a year of selling his machines, Kinraide did something unprecedented in the industry:
He lowered the price from $200 to $130. The company announced that they sold so many machines
within the first year of mass-production that they paid for all of the expensive tooling and molds
invested to produce them, and wanted to share this success with the profession by making the
machines more affordable.

Doing research on Frederick Strong proved more difficult. He never had kids, and it was seemingly
hopeless that anything would show up. That all changed in 2014 when a personal scrapbook was
purchased by a young man in Montana amongst a table of farm tools. He found mention of Strong on
my website and sold it to me for $1000 firm. While | imagined Strong as being somewhat eccentric,
the scrapbook proves it beyond a doubt. It is a terribly interesting read on many levels.

The story of Earle Ovington is also quite unique. | learned that Earle’s daughter ran a pub in Santa
Monica, but when | reached them by phone | learned | was a year too late — that she had already
passed away. They put me in touch with a historian that was compiling a book on Ovington — Robert
Campbell. Bob was about to give up on a book he spent nearly a decade writing after every
publishing company turned him down. After some encouragement from Frank and I, Bill Wysock,
Harry Goldman, and Richard Mathias he decided to self-publish and created Reminiscences of a
Birdman, a unique biography of a young man from MIT who worked for Edison, befriended Tesla, and
became a well-known pilot who delivered the first airmail in the United States, as well as sending and
receiving the first wireless messages from ground-to-plane. Earle was a natural entrepreneur, whose
career included making Tesla Coils and X-Ray machines, importing motorcycles, pioneering aircraft
safety measures, modular housing, and the idea for the first “airport”. He worked as an assistant to
Thomas Edison for several years.



As collectors, we always speculated that Tesla must have met or corresponded with some of these
people at various points in time. It wasn’t until receiving documents from the Nikola Tesla Museum in
Belgrade that we had solid proof. In addition to this we know that Tesla kept extensive files of these
individual’s patents. To my surprise, | could find no correspondences of Tesla and Thomas Stanley
Curtis. Curtis, while only a teenage boy, wrote one of the most comprehensive texts on Tesla Coil
construction ever compiled. He lived in New York City and sold subcomponents to hobbyists
interested in high frequency. We can speculate that they must have known each other, but until
evidence shows up there is no hard evidence. |include some letters from Thomas Adams (“Tad”)
Curtis who reached out to me while researching his father’s work in 2007. He was writing a book with
his brother about their Dad, but sadly | don’t think it ever materialized. He was in his 80s in 2007.

Other people to mention include Kenneth Strickfaden of Frankenstein movie fame. He worked for
John Foster at Universal Studios with apprentice Dick Aurandt. Ken created hundreds of high voltage
gizmos for science fiction and horror films of the 1930s-70s. He also travelled to schools and put on
high voltage events involving arcs, sparks, and theatrics.

Harry Goldman was friends with Ken. Harry formed the Tesla Coil Builders Association, an early
newsletter of Tesla Coil construction techniques and articles that were published long before the
internet.

Bill Wysock was also inspired by Kenneth Strickfaden. Bill created commercial Tesla Coils for 50 years,
many of which were used in Hollywood productions. His company was Tesla Technology Research.

Another important name is Jeff Parisse. In 1996, he founded kVA Effects, a high voltage special
effects company that uses Tesla coils to make electrical arcs for entertainment. His television
appearances include History Channel’s Modern Marvels (Mad Electricity), SiFi Science (Argon Cannon)
and a two year run on NBC'’s Fear Factor where he developed the show’s most popular game
(Lightning Bridge).

Leland I. Anderson was a lifelong Tesla historian. He began collecting and saving original Tesla
memorabilia starting in 1943 and amassed one of the largest collections of Tesla paperwork and
photographs in the world.

Jim Hardesty was another important historian, collector and master craftsman. His specialties
included antique static electric machines, crystal radios, induction coils, wireless telegraphy, and
vacuum discharge tubes.

| couldn’t have done much of this work without encouragement from collector friends such as Frank
Jones, Dan Cuscela, John Grizzy, Kelly Mclilton, Robert Greenspan, and John Jenkins. The Tesla
community has some real gems as well, including electrical discharge and lightning experts Bert
Hickman and Daniel Davis...

And last, but not least: Dave Archer. Dave was an incredible artist and friend who passed away just
recently. He was a true legend, and created electric space art using Tesla Coils. His son Forrester is
carrying on the tradition. His paintings are in the collections of people ranging from Buzz Aldrin to
Hugh Hefner.
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TESLA’S STARTLINC RESULTS IN RADIOGRAPHY AT GREAT DISTANCES
THROUGH CONSIDERABLE THICKNESSES OF SUBSTANCE.

\VING OF TESLA RADIOGRAPH OF RIGuT SHOULDER OF A MAN, SHOWING RIns AXD SHOULDER AND U
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TESLA'S RADIOGRA PHS.

We publish a welcome addition to
the Roentgen ray literature. It is
from the always interesting pen of
Nikola Tesla, and is the first anthor-
ized description of the experiments
of this thorough and conscientions
inventor. Mr. Tesla gives full credit
by Roentgen,

and is personally much elated over

to the discovery
discoveries of his own as his careful
experimeats are developed.  The
Tesla radiographs we present show
wonderful results under severe con-
ditions. While Tesla has heretofore
been silent since the announcement
by Roentgen, he has not been idle,
but has evidently been striving for
valuable and tangible results. Fuor-
ther information from his laboratory

will be awaited with interest.

DECISION ON A VAN DEPOELE
RAILWAY PATENT.

An interesting and important de-
cision has just been rendered by
Judge Townsend, of the United
States Circuit Court for the district
of Connecticut, upon the Van Depoele
patent No. 495,443, for the under-
running electric railway trolley sys-
tem. A few months ago Judge
Townsend rendered a decision sus-
taining the validity of this patent
upon final hearing in a suit against
the Winchester Avenue Railroad
Company. Shortly thereafter further
infringement suits were brought in
Connecticut against the Billings &
Spencer company, of Hartford, and
the Kelsey Electric Railway Specialty
Company, of New Haven. Judge
Townsend has just decided these
suits in favor of the Van Depoele
patent, and granted motions for pre-
liminary injunctions after ful) argun-
ment on both sides. The decision is
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pecially important because the
conrt holds that the supply of essen-
tial or characteristic parts of the
trolley system is a contributory in-
fringement, and will be enjoined by
the courts, even though the défend-
ants may not supply or use the pat-
ented combination or system in its
entirety. The court further held
that an unlicensed maker of trolley
bases could not be perm'th
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TESLA ON ROENTGEN RAYS,
(Concluded from page 131

are much less efficient for this special
object in consequence of the Joes
through the glass. A popular error
seems to exist in regard to the cop-
centration of the rays by concaye
electrodes. This, if anything, iz 5
disadvantage. There are certaip
specificarrangements of thm]i-rupnu_.
coil and circuits, condensersand static
screens for the bulb, on which I haye
given full particulars on previous
occasions.

Having selected the indoction ap-
and type of bulb, the ne
important  consideration s
vacuum. On this subject I am
to make known a fact with w
have long been acquainted,
which I have taken advantage it
production of vacuum jackets and
sorts of incandescent bulbs, and
I subsequently found to be of
utmost importance. not to say essen-
tial, for the production of inter
Roentgen shadows. I refer 1o a
method of rarefaction by electrical
means to any degree desirable, far
beyond thatobtainable by mechaunical
appliances.

Though this result can be reached
by the use of a static machine as well
as of an ordinary induction coil giving
a sufficiently high potential. I have
found that by far the most suitable
apparatus, and one which secuores the
quickest action, is a disruptive coil.
It is best to proceed in this way:
The bulb is first exhaunsted by means
of an ordinary vacuum pump to a
rather high degree, though my expe-
riences have shown that this is not
absolutely necessary, as I have also
found it possible to rarefy, beginning
from low pressure. After being
taken down from the pump, the bulb
is attached to the terminal of the dis-
ruptive coil, preferably of high fre-
quency of vibration, and usually the
following phenomena are noted.

paralus
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bulb has then reached the required projected through the glass or alumi-
degree of rarefaction. The process num walls, or do they merely hit the
may be hastened by repeated heating inner surfaco and cause particles from
and cooling and by the employment the outside of the wall to fly off, act-
of a small electrode. It should be ing in a purely mechanical way, as
added that bulbs with external elec- when a row of ivory balls is strm"k 2
trodes may be treated in the same So far, most of the phenomena indi-
way. It may be also of interest to cate that they are projected through
5"“%" that under certain conditions, the wall of the bulb, of whatever
which Taminvestigating more closely, material it may be, and I am seeking
the pressure of the gasin a vessel may forstill more conclusive evidence in
be augmented by electrical means, this direction.

I believe that tl.le d.isintt_agrntiou of It may not be known that even an
the elccvtrode. which invariably takes ordinary streamer, breaking out sud-
place, 18 connected with a notable denly and under great pressure from
dlmml}thD of the temperature. From the terminal of a disruptive coil,
the point on, ‘\:hgn the electrode gets passes through a thick glass plate as
c()ql, the bulb is 10 & very good con- though the latter were not present.
dition for p{oduclng the Roentgen Unquestionably, with such coils press-
shadorws. ‘_\'heuever the electrode ures are practicable which will pro-
is en_u.al].y, if not hotter than the ject the particles in straight lines
glass, it 1s a sure indication that the even under atmospheric pressure. I
vacunm is not high enough, or else have obtained distinct impressions in
that the electrode is too small. For free air, not by streamers, as some
very effective working, the inside sur- experimenters have done, using static
face of the wall, where the cathode machines or induction coils, but by
stream strikes, should appear as if actual projection, the formation of
the glass were in a fluid state. streamers being absolutely prevented

As a cooling medium I haye found by careful static screening.

best to employ jets of cold air. By A peculiar thing about the Roent-
this means it is possible to operate gen rays is that from low frequency
successfully a bulb 5.ith a very thin to the highest obtainable there seems
wall, while the passage of the raysis to beno difference in the quality of
not materially impeded. the effects produced, except that they
I may state here that the experi- are more intenge when the frequency
menter need not be deterred from is higher, which is very likely due to
using a glass bulb, as I believe the the fact that in such case the maxi-
opacity of glass as well as the trans- mum pressures on the cathode are
parency of aluminum are somewhat likewise higher. Thisis only possible
exaggerated, inasmuch as I have on the assumption that the effects on
found that a very thin aluminum the sensitive plate are due to pro-
sheet throws a marked shadow, while, jected particles, or else to vibrations
on the other band, I haye obtained far beyond any frequency which we
impressions through a thick glass are able to obtain by means of con-
plate. : denser discharges. A powerfully ex-
The above method is valuable not cited bulb is enveloped in a cloud of
only as a means of obtaining the high violet light, extending for more than
vacua desired, but it is still more im- a foot around it, but outside of this
po! £ , because the phenomena ob- visible ?henomenon there i.l no posi-
served throw a light on the results tive evxde.nce of the existence of
obtained by Lenard and Roentgen.  waves similar to those of light. On
T h phenomenon of rare- the other hand, the fact that the

Y tions ad- opacity bears some proportion to the
ent interpretations, the density of the substance speaks
chief interest centers on one of them, ltr'ong]y for material streams, and

A same may be said of the effect
. J. J. Thomson.

ire 8trange effects have been noted. For

g oject
a8 a basis the a suitable substance to il
Kelvin. on the batchenial atin.
in a  Withapparat

‘aro produce

1
tensity of tho
hen I men
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scconds are practicable. The an-
nexed print is a shadow of a copper
wire projeoted at a distance of 11
feet through a wooden cover over the
sensitive plate. This was the first
shadow taken with my improved
apparatus in my laboratory. A simi-
lar impression was obtained through
the body of the experimenter, a plate
of glass, nearly three-sixteenths of an
inch thick, a thickness of wood of
fully two inches and through a dis-
tance of about four feet. I may
remark, however, that when these
impressions were taken, my apparatus
was working under extremely unfavor-
able conditions, which admitted of
so great improvements that I am
hopeful to magnify the effects many
times. s

The bony structure of birds, rab-
bits and the like is shown within the
least detail, and even the hollow of
the bones is clearly visible. In a
plate of a rabbit under exposure of
an hour, not only every detail of the
skeleton is visible, but likewise a
clear outline of the abdominal cavity
and the location of the lungs, the
fur and many other features. Prints
of even large birds show the feathers
quite distinctly.

Clear shadows of the bones of
human limbs are obtained by ex-
posures ranging from a quarter of an
hour to an hour, and some plates
have shown such an amount of detail
that it is almost impossible to believe
that we have to deal with shadows
only. For instance, a picture of a
foot with a shoe on it was taken, and
every fold of the leather, trousers,
stocking, etc., is visible, while the
flesh and bones stand ont sharply.
Through the body of the experi-
menter the shadows of small buttons
and like objects are quickly obtained,
while with an exposure of from one to
oneand a half hour the ribs, shoulder-
bones and the bones of the upper
arm appear clearly, as is shown in
the annexed print.” Itisnow demon-
strated beyond any doubt that small
metallic objects or bony or chalky
deposits can be infallibly detected in
any part of the body.

An outline of the skull is easily
obtained with an exposure of 20 to
40 minutes. In one instance an ex-
posure of 40 minutes gave clearly not
only the outline, but the cavity of the
eye, the chin and cheek and nasal
bones, the lower jaw and connections
to the upper one, the vertebral column
and connectious to the skull, the
flesh and even the hair. By exposing
the head to a powerful radiation

instance, I find that there is a ten-
denoy to sleep and the time seems to
pass away quickly. There is a gen-

ral soothmr effect, and I have felt a
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Hudson River Telephone Company.

At the annual meeting of the stock-
holders of the Hudson River Tele-
phone Company, which was held at
the office of the company in Albany,
N. Y., on Thursday, March 5, the
old board of directors was re-elected,
as follows : Joseph P. Davis, New
York city ; James Bigler, Newburgh,
N. Y.; Selden E. Marvin, Albany,
N. Y.; Dayid B. Parker, Randolph,
N. Y.; Henry L. Storke, Auburn,
N. Y.; C. Jay French, Boston, Mass. ;
John E. Hudson, Boston, Mass.;
James H. Manning, Albany, N. Y.;
D. Cady Herrick, Albany, N. Y.

The report of the operations of the
company for the year showsa gratify-
ing increase in business and in net
profits, although the average rate to 1
subscribers has been considerably |
reduced. Several new exchanges
have been added and there has been a
net gain in subscribers’ stations of
816 over the previous year. This is
about 22 per cent, and the gain in
metallic circuit subscribers has been

41 per cent. Nearly $80,000 has been
expended from the earnings for the
maintenance and betterment of the
plant, and, notwithstanding this large
investment, the net results for the
year equal nearly five per cent on the
outstanding capital of the company. ;

At a meeting of the directors, held |
immediately after the stockholders’
meeting, the following officers were
re-elected : President, Selden E.
Marvin; vice-president, James H.
Manning ;  secretary and auditor,
Walter B. Butler; treasurer, James
J. Fitzsimmons; general manager,
Henry E. Hawley.

An Electric Light Company Loses
Two Officers. ;
Stephen Powell, a lea
wealthy citizen of Hempstead
was murdered within 50 feet
home last Saturday night.
superintendent of the Hem
and Electric Light Compa
having other import
interests. Mr. Powell alw.
large sums of money in h
and it is supposed that so
knew this killed him, as mos
money he was known to ha
him was taken.
the back of the
was found lying i
his home. Two arc lights
‘ing within 400 feet
Ol i




EDWARD P. THOMPSON, M. E.,

Solicitor of Patents. ADDRESS:
5 Beckman St., New York.
PROF. WILLIAM A. ANTHONY, Dictated to: K. W. E.

Electrical and Scientific Expert.

ALFRED C. COURSEN, March 6, 1896.
Counselor-at-Law.

U.S. and Foreign Patents.
Patent Suits.
Interference Cases.

MR. NICOLA TESLA.

Trademarks, Assignments, &c.

City.
Opinions on Patentability, Infringement
and Practicability, &c. My Dear Mr. Tesla.
Electrical Engineering Specifications. It seems that you sent a gentlemen here to solicit an
article for the Harpers Round Table, on the Roentgen
Working and Patent Drawings. rays. After some demur | consented to undertake to
write something for him, and now | want something in
Electrical Specifications for Architects. the way of illustrations.

-------- If you have photographs you have taken, something
out of the common order, - not merely bones of the

Cable Address, hand, but something a little more novel than that would
be now, would you be willing to let me use them, of
"SCIENCE, New York." course giving due credit for them in the article. If you

have anything of the sort would you kindly send me three
or four or about 1/2 a dozen, from which | can select?

MAIN OFFICE: Very truly yours.

New York, Temple Court,
Cor. Nassau & Beekman Sts.,

near
Post Office.

Wm. A. Anthony.

BRANCH OFFICE:
WASHINGTON:
Atlantic Building,
near Patent Office.



EDWARD P. THOMPSON, M. E.,
Solicitor of Patents.

PROF. WILLIAM A. ANTHONY,
Electrical and Scientific Expert.

ALFRED C. COURSEN,
Counselor-at-Law.

U.S. and Foreign Patents.
Patent Suits.

Interference Cases.
Trademarks, Assignments, &c.

Opinions on Patentability, Infringement
and Practicability, &c.

Electrical Engineering Specifications.
Working and Patent Drawings.
Electrical Specifications for Architects.
Cable Address,

"SCIENCE, New York."

MAIN OFFICE:

New York, Temple Court,
Cor. Nassau & Beekman Sts.,
near

Post Office.

BRANCH OFFICE:
WASHINGTON:
Atlantic Building,
near Patent Office.

ADDRESS:
5 Beckman St., New York.
Dictated to: K. W. E.

March 13, 1896.

MR. NICOLA TESLA.
New York City.

My Dear Mr. Tesla.

Thank you for your kind offer to help me out with cuts
for the Roentgen Ray article. | hardly know how to
describe what | would like.

| suppose that you might have a number of
photographs that you have taken by way of experiment,
any of which would be interesting.

The Round Table people wanted something out of the
ordinary line, that had not been published elsewhere.

Almost anything would answer the purpose.

It will be better perhaps if you can give me ten or
fifteen minutes sometime, when | could call at your
laboratory and see what you have that you would be

willing that | should use.

| know how busy you are and | should not need to
occupy much of your time.

| agreed to have the copy of the cuts in not later than
the 21st, and the copy of the article not later than
Monday or Tuesday, the 23rd or 24th.

Very truly yours.

Wm. A. Anthony



New York, March 16th, 1896.
#46 & 48 E. Houston Str.

Prof. Wm. A. Anthony,
#5 Beekman Str.,

N. Y. City.

My dear Prof. Anthony: -

Your letter was received in due course, but oscillators and Roentgen waves prevented me from
replying before this.

| shall anticipate the pleasure of seeing you here any time you choose. The most convenient time
for me is between 3 and 4 o'clock in the afternoon, but you may suit your own convenience.

Yours very truly,



New York, March 20th, 1896.
#46 & 48 E. Houston Str.

Prof. Wm. A. Anthony,

#5 Beekman Street,

N. Y. City.

Dear Professor Anthony: -

| am sorry it was not possible to give you the prints before this, as the weather was very bad
yesterday.

| forward you four prints, a rabbit, a squirrel, a case of drawing tools taken through about a half an
inch of dense wood and some clothing, and a plate showing a vacuum tube, a round disc of
aluminum and a square of copper of the same thickness.

Hoping that this will do, | remain,
Yours sincerely,



EDWARD P. THOMPSON, M. E.,

Solicitor of Patents. ADDRESS:
5 Beckman St., New York.
PROF. WILLIAM A. ANTHONY, Dictated to: K. W. E.

Electrical and Scientific Expert.

ALFRED C. COURSEN, March 24, 1896.

Lounselof avlaw. MR. NICOLA TESLA.
City.
U.S. and Foreign Patents. o

b My Dear Mr. Tesla.

| found the pictures Saturday morning and took them at
once to Harpers. They were in ample time. What magnificent
pictures they were. How can | show you my appreciation for
your kindness?

Interference Cases.
Trademarks, Assignments, &c.

Opinions on Patentability, Infringement

and Practicability, &c. | have been thinking over the reflection from the inside of

the glass tube. It is certain that theoretically the effect at the
Electrical Engineering Specifications. end should be uniformly distributed even though the source
were a mathematical point.
Working and Patent Drawings.
Let S be the source, and A' B' the tube. A A' the sensitive
Electrical Specifications for Architects. plate. S will have an image in the form of a ring of twice the
diameter of the tube. S'S" will be two elements of that ring.
-------- Rays [N.T.-2-] [illegible] [N.T. -3-]

Cable Address, I[n] other words the question is, will the rays start from the
end of the tube in a vacuum as in air. Another sensitive plate
"SCIENCE, New York." might be placed at b.

The vacuum tube might be surrounded with copper down
to the supplementary tube.

MAIN OFFICE:

Very truly yours.
New York, Temple Court, Wm. A. Anthony
Cor. Nassau & Beekman Sts.,
near
Post Office.

BRANCH OFFICE:
WASHINGTON:
Atlantic Building,
near Patent Office.
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here 1 stays. AN’ the previous pa N Ay
tell ye some other day, but jes now I'd like to see your
mother an’ ask her of she’s forgot how I like her coffes.”

Ir

RONTGEN RAYS.
BY WILTLIAM A. ANTHOXNY.

I’l‘ is now some two months since the public was startled
by the announcement that Routgen of Bavaria had dis-
covered that electric discharges in certain vaeunm tubes,
that is, tubes from which the air has been exhausted, gave
out rays that wonld pasy through wood, card-board, flesh,
and numerous other substances opaque to light—that is,
{hrough which lighti wonld not pass, and would then affect
the seusitive plates used in photographing, making it pos-
sible to show upon the plates the outlines of objeets entire-
1y hidden from the eye.

Probably what most aroused the interest of the public
was the fact that when a straeture, like the hand, was
interposed in the path of these rays, the bones would
cast u deep shadow, while the shadow cast by the flesh was
very faint. It was thus possible to photograph the bones
of the living body, and, of course, to show the presence of
foreign substances or abuormal growths.

What has excited most surprise, perhaps, is the fact that
these rays pass through bodies that are generally consid-
ered opaque, for i seems to those not familiar with the
facks and demonstrations of seience amost surprising thing
that any rays should go through wood planks or sheets of
metal or living flesh or brick walls. But ig it really any
more wonderful than that rays of light should go through
glass or quartz or diamond or water? We are familiar
With this last fact, because we can “see through” these
cubstances. We know that glass does not shub out light,
because we can see the space heyond ib illuminated. But
sre have no sense that tells us of the presence of the Ront-
gen rays. We mustresort to the photographic plate or the
flnorescent sereen (to be described further on), to show their
presence, and for all information as to their behavior. The
photographic plate is affected, while our eyes are nof, ¢
we are obliged to let sneh plates take the place of our eyes,
and receive impressions which we can afterwards interpret.
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P16, L.—THE APPARATUS USED IN MAKING RONTGEN RADIOGRAPHS.

But what are “rays”? Wlen we stand in front of a fire
of glowing coals we feel the warmth, and our eyes tell us
of the light. Light and heat are said to radiate from the
glowing coalg, and both light and heat proceed in straight
lines. These straight paths followed by radiations we have
called rays. « These raysare quiveriug motions in a medium
which we call the cthor, and which we believe extends
through all space and pervades all bodies. They are waves,
having the character of waves on the water, which we ean
see, and sound waves in air, which we know exist.

These ether waves, those that aflect the eye and those
which do not, difier from each other, as all wave motions
differ, in the distance from wave fo wave, ov what is the
same, in the frequency of the vibratory motions. As an
example, compare the long ocean swell that comes thunde
ing upon the beach afi intervals of several seconds with the
frequent swash, swash, swash of the little ripples on the
shore of a fish-pond, or the vibrations that can be felt as
a tremor of the whole ehureh when the deep bass pipes of

FIG. 2,—A RADIOGRAPH OF A MAN'S HAND,

the greal organ are
sounded with the sharp
shrill tones of the high
treble pipe.

There are means of
measuring  tho  dis-
tances from wave to
wave of the different
rays in the ether, and
the result is astound-
ing. The frequency is
something of which it
is impossible 1o form
any conception. About
20 millions of millions
per sceond is the low-
est, and about 1000
millions of millions the
highest frequency. Of
these, those only which
lic between 400 and 760 millions of millions per second
excite vision. In other words, the ether waves break-
ing npon the optic nerve must come at the rate of at least
400 millions of millions per second hefore that nerve will
carry any impression to the brain—before we can “sec”
them.  Why rays of these frequencies only should affect
the eye we do not know, We only know that the structure
of the eye is sueh that the other rays are powerless to pro-
duce vision. Neither do we know why the low-frequency
rays will go throngh hard rubber and will not go throngh
glass.  We only know it is a fact.

All these ether rays may produce beat. The high-fre-
quency rays aflect the photographic sens plate, and
also produce anothor effect that is of especial interest in
coumection with the study of the Rontgen rays. They have
the power of exciting a peculiar luminosity, or light, in cer-
tain substances, which are for that reason called fluorescent,

Eleetrical discharges in vacuum tubes have long heen
Lnown as sources of radiations which produce heat and af-
fect the eye. Ivery student of physics knows the experi-
ment with the aurora tube, which, when exhausted by a
good air-pump and connected to a Holtz machine or indne-
tion coil; is seen filled with a pale light having something
the appearance of the streamers of the Aurora Borealis,

Professor Crookes, by obtaining a vastly better vacnum,
obtained in these fubes some new and very inferesting
phenomena.  As the vacuum beeame better and better, the
light within the tubes finally disappeared, and only the in-
side of the glass was illuminated. This Professor Crookes
explained upon the supposition that the air particles re-
maining in the tubes are repelled from the negative ter-
minal or “cathode” within the tube, and shoot off from it,
proceeding in straight lines, nntil they come iuto collision
with other particles or with the walls of the tubes, pro-
ducing light wherever the collision oceurs.  When the ex-
Laustion is sufficicnt these particles shooting out from the
cathode meet with no obstruetions until they reach the
walls of the tube, which are bombarded by the flying par-
ticles until they shine with a sort of phosphorescent light,
while the whole interior of the tube remains dark.

Theso experiments have been repeated again and again
for the last eightcen years in scientific laboratories and
lecture-rooms, always exciting the greatest interest in the
wonderfal phenomena disclosed. But not until recently
has it been known or suspected that all the time there were
proceeding from the bombarded surface other rays, ineca-
pable of exciting vision, but possessing properties, and ca-
pable of producing effects even more wonderful than any
that the Crookes tube had before shown. That certain in-
visible rays existed in the Crookes tube radiations was
known about four years ago, but it remained for Professor
Réntgen to demonstrate the remarkable properties which
they possess. e found that a pieco of card-hoard painted
on one side with barium platino eyanide was illuminated
when held near the excited Crookes tube, and that the
painted surface was equally well illuminated, whether it
or the reverse side of the card-hoard was presented to
the tube. He further found that when the whole tube was
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covered with black paper,so that no rays af-
fecting the eye conld emerge, the painted sereen
was still illuminated, and further yet, that the
illumination remained visible when a board an
ineh thick, a bool of a thousand pages, or a
plato of hard rubber was interposed between the
tube and screen.

On the contrary, he found that glass, thin
pieces of metal, the bones of the hand, more or
less stopped the rays, and so cast shadows. I
must have been a startling image that met Pro-
fossor Rontgen’s eye when first he placed his
hand in the path of the rays, and saw upon the
screen a hony skeleton hand with ouly a faint
outline of flesh and cartilage. It was a start-
ling experiment to me, after I had read all the
accounts of Professor Rontgen’s work, and knew
what to expect, when I first saw the shadow
of my own hand upon the fluorescent screen.
Fig. 2 shows the appearance of such a shadow. After dem-
onstrating in this way the transmission powers of various
substances, Professor Rontgen tricd the effect of the rays
upon the photographic plate, and found it possible to fix
there the images that he had seen upon the fluorescent
screen.

Tig. 1 will show how the results are obtained. Aisa
galvanic battery, B is a Ruhmkorff induction coil, C is a

FIG,

FIG, 3.—A GOLDFISII WITH THE SPINE AND SOME OF THE INTERNAL
ORGANS VISIBLE.

Crookes tube, and D ig the vlate-holder containing the
sensitive plate.

The baitery produces a low-tension harmless current that
is rapidly closed and broken af the indnetion ecoil, which
transforms it into a high-tension current capable of pro-
dueing electric sparks, and giving oxceedingly painfal if
not fatal electric shocks, Wires convey this high-tension
current from the coil to the terminals of the Crookes tube,
whero the Rontgen rays are produced swhenever the enrrent
is tarned on. In the fignre the plate-holder is shown only
a fow inches from the tube, where the effect of the rays is
strong.

Fig. 3 shows a goldfish, with all his seales and flesh on.
The line of his spine is clearly visible, and many of the in-
ner organs of his body ean be clearly seen, and the skele-
ton comes out very clearly, because the bones are more
opaque to these rays than is any other part of the body.

Fig. 4 shows the wing of a pigeon, which is interesting,
becanse while the outline of the fesh is distinetly marked
the feathers have practically disappeared. The bones are
not only clear, however, but the thinner parts are lighter
than the thicker. Fig.5 shows the leg and head of the
pigeon. Around the head it is just possible to make ont the
ontline of the feathers, the flesh is clearly marked, and all
the bones of the neck arve visible. In like manner the leg
is interesting. g

The transparency of the flesh makes it possible to show
the presence and location in the body of foreign substances.
Bullets, needles, and bits of glass have already been located
by means of Réntgen ray photographs, and afterwards re-
moved by a surgical operation.

It is curious that the part of the eye which is transparent

4,—WING OF A PIGEON, SHOWIKG THE SHADING EFFECT IN BONES.

to the light, and through which light passes to reach and
affect the optic nerve, is nearly opaque to the Rountgen
rays. Vision by means of these rays would therefore be
impossible, evon if the opfic nerve were sensitive to them.

But suppose these rays could excite vision. What should
we gee? llolding a purse between the eye and & Rontgen
ray souree, we should see the coins within it. If a person
stepped in the path of the ray we should see his hony
akeleton. Weo might see something of his internal
organs; perhaps we conld see his heart beat. A
broken bone could be seen, and the operation of
setting it could be watched. Diseased bones or
enlarged joints could be examined. Tubercles in
the lungs would be visible. But these things
would be visible only when they came hetween
the eye and the source of the rays, much as on a
dark night objects might be visible between you
and a camp fire.

In daylight objects become visible by means of
the light whieh falls upon them and is reflected
to the eye. This hrings ont the detail of the vis-
ible surface. DBut the Rontgen rays are scarcely
at all reflected, and cven if they produced vision,
objeets would become visible only as they inter-
cepted the rays. They would not be illnminated as
they are illuminated by rays of light, and ouly out-
lines, therefore, would be seen.  Even flnorescent
bodies which appear light under the action of fhe Rontgen
rays are not really illuminated, but arve rendered luminous—
that is, are made to shine by their ownlight. When hodies
opaque to the
rays are placed
before the fluo-
Tescent screcn,
merely a shad-
ow i8 seen on
it. So the pho-
tographs  or
“radiographs”
oblained are
only shadows,
but they are
not the flat fea-
tureless shad-
ows of the
“ghadow pie-
tures” offen
introduced as
an  entertain-
ment ab so-
cial  gather-
ings, when the
identity of the
person casting
the shadow is
often  impos-
sible to make
ouk. Fewsub-

stances arc en- FIG. .—HEAD AND LEG OF PIGEON,
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tirely opaque to the Rintgen rays, hence the shadows of
thicker portious of an object will he deeper than of the
thinmer portions, and the shadow hecomes a shaded picture
that may give details of the surfaces of the objeet, A
Rontgen ray shadow of an aluminum medal may show the
design stamped upon the surface. The shading effect is
well shown in Ghe bones of the pigeon.

But if there ave fow substances entively opaque to the
newly discovered rays, there appear to be none that arc
entively transparent. Kven in air the Tays appear to be
rapidly absorbed,so that an extremely powerful apparatus
is required for producing effects af any distance. Air
seems 0 behave toward the Rontgen vays much as fog be-
haves to light, and it seems unlikely that effects can be
procured at any great distance, perhaps not more than one
bundred feet from the source.

It would be rash to attempt to prediet the fufure of fhe
Rontgen ray. The uses to which it may he applied in
surgery have already been hinted at in this arficle. The
transparency of wood makes it possible fo inspect the work
of a carpenter, and dotermine whether the work hidden
under the exterior finish has heen honesily done. Hidden
compartments in a desk or cabinet; might be revealed. The
contents of a packing-hox might be ascertained without
opening it. Bub to scientific men these rays have a very
great interest. What arve they? Are they vibrating move-
ments transmitted in waves, like licht? Are they particles
shot off from the Crookes tube and flying with enormous
velocity? These are questions to be answered.

When you stand in frout of a Crookes tnbe in action
theso flying particles are streaming through your body,
stopping not at all at your clothing, and hardly af all
<hecked by the flesh, nor wholly stopped even by the bones.
A hard-wood hoard held between you and the tube is
oo protection. The streams pass through it unchecked.
Sheets of metal even do not wholly stop them. The won-
der of it all is that for nearly twenty years experimenters
with the Crookes tube have been pierced through and
through by thesc subtie streams and have never known it,
Do they produce any effect as they pass through the body?
Can they cause or cure disease ?

It has been proved that they pass quite freely through
the lungs, but if tubercules are: present they stop the rays,
Might not the tonch of the flowing streams dissipate the
tuberculosis growth and restore health ¢ Questions like
these are coming up for solution, and experimenters are
seeking the answers. The study of the Rintgen ray has
Just begun. What may not the next fow months bring fortl!

AN “OLD-FIELD " SCHOOL-GIRL.*

BY MARION HARLAXD,

CHAPTER IV.

fYHE Foggs lived on a funny little pieco of land wedged

in befween two of the Greenfield farms, The house
was a cabin of two rooms, with a stone chimney built on
the outside, but the Foggs boasted that fifty-three children
had been born and brought up in it. Fow they lived was
2 partial mystery to the neighborhood. They raised corn
and pofatoes and little else in the ground enclosed by a
“worm - fence,” built, it was more than suspected, of rails
stolen, a fow at a time, from the Greenfield fences. An aere
of woodland behind the house was supposed to furnish
them with fuel, and there were always pigs and chickens
rauning wild, with a dozen or so children, in the road and
fields.

They wero “poor white folks ”in a county where nearly
overybody was respectable and well-to-do. No member of
the family was ever convicted of an offence that tool him
into the courts. They might be suspected of stealing chick-
ens, pigs, and wood, and even of robbing a smoke-house once
in & while, but nothing was ever proved against them. Not

* Begun in HarPER'S RouND TABLE No, 857

one of them, so far as was known, had ever been in prison,
and not one had ever grown rich or really respeetable,

As the Grigsby children, neat and trim, lnneh bags and
books in hand, passed the Fogg cabin on the Mouday morn-
ing the school opened, two men and four ehildren were in
and about the yard, Mrs, Togg, the mistress of the house,
stood on the porch, her married daughter, with two dirty
bahies holding to her skirt, leaned against a corner of the
chimnoy ; a barefoot boy was chopping sticks upon a log,
a smaller boy trying to grind his knife upon a grind-stone.
All stopped what they were doing to stare at the sisters
and brother, and the elder matron hailed them in a coarse
voice more like a man’s than a woman's.

“ Goin’ ¥ school, ain’t you 37

Dee nodded withouf halting; Bea walked straight on-
ward, her chin level, her white sun-bonnet hiding her face,
To her horror and displeasnre Flea stopped, and replied po-
litely over the tumble-down fenec:

“Good-morning, Mrs. Fogg! 1 hope you are all well to-
day.”

“Tolerable, thank God!” said the old woman, changing
her fone into a snufling whine. “Ain’s you too soon fo’
school ?  The teacher ain’ gone Ly yet.”

“We like to be in good time,” rejoined Flea, aflably.
“ Aren’t your boys going ¢

“No, bless you, honey, Major Duncomb won’t let them
8o in on the county, an’ pore folks ain’t g0t no money to
pay leachers with, Ah well! Th' Almighty, He knows!
The now teacher's veal spry, ain’ he

* Flea Grigsby ” called Bea, over her shoulder, ¢ Come
right along, or Il tell ma when I g0 home.”

Tlea uoticed her as little as she noticed Mrs. Fogg’s reo-
mark on tho new teacher’s spryness. She had an idea, and
was in a hurry to airit. “ Major Dancombe !” she ropeated.
“Could he'let the children in free if he liked P’

“Cort’nly, honey! He has the fas’ word in all the coun-
ty. Nobody dar’ say his soul’s his own 'less he lets ‘em.
‘Lord! how long ? how long ¥ 7

“1 am very well acquainted with Major Duncombe,”
rushed on Flea, with an important air, “And you may he
sure, Mrs. Fogg, that I'll speak to Lim abont your grand-
children.  Good-morning 17

She was out: of breath when she overtook hor sister. Bea
had walked fast purposely to make the others run,loyal
Dee having loitered behind with Flea,

“I should think yowd be ’shamed of Yourself, stoppin’ to
tall with poor white folls “long the road,” commented the
elder sister.

Flea smiled mysteriously. “I had business with Mrs.
Fogp.”

“Business! Well, T never! The less you have to do
with that kind, the better.”

“Mrs. Fogg is not a bad woman, Bea,” said Flea, serious-
ly. “When you ask how she is, she always says, ‘ Pretty
well, thank God,’ just like Mrs. Elton in Anng Ross. I
think she is a very pious person, and it is not her fault that
she is poor. I stopped in the poreh once when it was rain-
ing, and she talked a great deal about the trouble she had

- had, and how much she prayed, and so on. If I could, I'd

be a benefactor to people like that.”

“I think sometimes you ‘ain’t got the sense you were
born with, Flea Grigshy. The idea o’ you benefacting any-
thing or anybody 1

Flea’s smile was yet more mysterious. In her glee over
her nesw scheme she squeezed Doo’s arm.

“You wait and sco! e know—don’t we, Dee ¥

“Yes, sir-r- ! said Deo, stoutly

The prospective henefactress was still swelling with her
secret when they arrived at the school-house. The boys sat
on oue side of the room, the girls on the other, a narrow
aisle separating them. Dee dropped into a seat near the
door; the girls walked well forward and took places close
to the aisle. Three minutes afferward the feacher ap-
peared in the doorway, and Major Duncombe with him,
Whispers and shufiling ceased instantly ; all eyes were
fixed upon the two gentlemen as they went up to the top -
of the room, turning there to face the sehool. It was all
quite proper and dignified, until the Major, having motioned

578




New York, March 25th, 1896.
#46 & 48 E. Houston Str.
Prof. Wm. A. Anthony,
#5 Beekman Str.,
N. Y. City.
My dear Prof. Anthony: -

Your letter of March 24th has been duly received. | am glad were pleased with the pictures. |
should have stated that the distances were from 20 to 24 inches with exposures of from 5 to 15
minutes.

In regard to reflection by tube, glass or copper, as | told you the other day while | performed the
experiment, the test did not seem to me anything like as conclusive as the experiment | published
in the Electrical Review, number before last. | now see that you are right, and the field should be
uniform at the end of the tube. The first experiment did not show that, but showed a luminous
circle near the edge on one side. The increased effect inside of the tubular space might have been
due, | thought, to the fact that the space outside of the tube was less acted upon. It was only later,
after | conclusively demonstrated the reflection, that | hit upon the plan of using one and same
plate in a number of experiments.

Since | have demonstrated the reflection it was easy to magnify the effects upon the plate and | am
getting some interestin[sic] results.

| do not think that Prof. J. J. Thomson's experiment, as he published it, is conclusive. He is very
likely working with inadequate apparatus and might not have been able to detect anything. | think,
however, that even if he should have had an apparatus capable of producing the effect, it would
still not be conclusive; but this would lead me too far.

Your suggestion as to putting the plate in a separate vacuum might lead to some interesting
revelation. | will keep it in mind, and if | can find time | will try it.

Sincerely yours,



The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE
Spring Park Laboratory,
Manufacturers of
Scientific and Electrical Instruments,
X-Ray Outfits
Fine Chemicals. Calcium Tungstate Crystals all Sizes.
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes,
X-Ray Photograph plate holder for Plate or Bromide Paper.
38 SPRING PARK AVENUE,
T. B. Kinraide, Treas. and Manager.
Jamaica Plain, Feb. 24 - 1897

Mr. Nikola Tesla;
Dear Sir,

We send you a small sample screen made from our Non Phosphorescent Crystals which think is a
great improvement in the Calcium Tungstate so much in use. We will send you a Fluoroscope (gratis)
made from the same material if you will kindly let us know what size you prefer, as we should like you
to give our Fluoroscopes a thorough trial.

We do this without in any way soliciting you to give us a testimonial regarding them: other than that
you would naturally make regarding anything you found superior for any special use. If you find our
screens are better than most others in the market, naturally you would so refer to them and more we
do not ask or expect.

Trusting you will let us send you one our Fluoroscopes, We are, Very truly yours,
Spring Park Laboratory, Mr. T. B. Kinraide



New York, Feb. 25th, 1897.
#46 & 48 E. Houston Str.
Mr. T. B. Kinraid,
38 Spring Park Ave.,
Jamaica Plain, Mass.

My Dear Sir: -
Your letter of Feb. 24th has been received.

| am naturally interested in every advance and am ready to acknowledge the merit of those,
whom, in my honest opinion, it is due. But it has been my principle not to make any public
statements for commercial use, even of my very best friends. If, however, you have any screens
which you think are better than the old ones, kindly send me one and let me pay for it as every
other of your customers does. Only on such condition could I possibly accept one.

| shall be much obliged for any attention you will devote to the matter.
Yours very truly,



The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE
Spring Park Laboratory,
Manufacturers of
Scientific and Electrical Instruments,
X-Ray Outfits
Fine Chemicals. Calcium Tungstate Crystals all Sizes.
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes,
X-Ray Photograph plate holder for Plate or Bromide Paper.
38 SPRING PARK AVENUE,
T. B. Kinraide, Treas. and Manager.
Jamaica Plain, March 15 - 1897

Mr. Nikola Tesla
46 Houston St.

Boston Mass.
Dear Sir:

We forward you today one of our Non Phosphorescent Fluoroscopes which we think upon trial
you will find much superior to the Calcium Tungstate Crystals in general use as there is no
phosphorescence to obscure or dim the images and the definition of the object is so much more clear
and sharp.

We appreciate your attitude when you say that you never make any public statements for commercial
use even for your best friends. We did not expect or ask you to anything of the kind and fear we but
poorly express ourselves if our communication was open to that interpretation.

However, we send you the fluoroscope which you can submit to test and comparison with any others.
We should be glad to give you as a token of our appreciation of the original work you have done: but
if you insist on paying for it only do so after you find it is something you want.

Very truly yours,
Spring Park Laboratory
Mr. T. B. Kinraide

K



New York, March 21rst, 1897
#46 & 48 E. Houston Str.
Spring Park Laboratory,
#38 Park Avenue,
Jamaica Plain, Mass.

Gentlemen: -

Your favor of March 15th has been received. Your Roentgen screen has also reached me and |
have found it satisfactory. | do not like to comment upon its merits in comparison with others and
only wish to say that | will retain it. Kindly mail me the bill at your earliest convenience.

In examining the screen | have noted that you have utilized some suggestions. | am not saying this
in any critical spirit, on the contrary, | am glad you have done so and you are welcome to any
advantage which may result to you therefrom.

Should you have any new phosphorescent material | wish you will send me some for trial.

Believe me to be,
Yours very truly,



New York, June 6th, 1897.

#46 & 48 E. Houston Str.
Spring Park Laboratory,

Jamaica Plain, Mass.

Gentlemen: -
| have up to this moment received no bill for the fluoroscope forwarded to me some time ago.
As | cannot possibly retain it unless you allow me to pay for it as any other customer would, | would

beg you to forward me the bill with the least possible delay.

| have been satisfied with its performance and, although there are at present better screens in the
market, | am using it still.

Yours very truly,



The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE
Spring Park Laboratory,
Manufacturers of
Scientific and Electrical Instruments,
X-Ray Outfits
Fine Chemicals. Calcium Tungstate Crystals all Sizes.
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes,
X-Ray Photograph plate holder for Plate or Bromide Paper.
38 SPRING PARK AVENUE,
T. B. Kinraide, Treas. and Manager.
Jamaica Plain, June 7 - 1897

Mr. N. Tesla
46 Houston St.
New York, N.Y.

Dear Sir

Enclosed find bill for the fluoroscope as per your request. We are getting out a new fluoroscope,
with detachable screen of a new and improved salt, mounted in Mahogany, and we are waiting to
have them finished intending to send you one and allow you to choose which you would prefer to
keep before bill you. However, the exchange can be made at any time?

Very truly yours,
Spring Park Laboratory
K






New York, Sep. 26th, 1898.
#46 & 48 E. Houston Str.

Mr. E. L. Ovington,
29 Cortlandt Str.,
New York City.
Dear Sir: -

| have already delivered three lectures on high potential high frequency currents, as this the
number of all good things.

As | do not know anything of post mortem arrangements, | cannot supply the necessary
information.

Yours very truly,



4 Newcastle Court,
Boston, Mass.
Mr. Nikola Tesla,
New York City.

Dear Sir: -

The writer would appreciate a copy of your circular, the front page of which is reproduced in
fac-simile in the Electrical World and Engineer of February 6, 1904.

The writer remembers with pleasure meeting you in your old laboratory at 46 East Houstan[sic]
Street some few years ago.

Yours truly,
Earle L. Ovington

Dictated.
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The Annual Dinner of the American Institute of
Electrical Engineers.

The annual dinner of the American Institute of Electrical Engi-
neers will be held in the main ball room of the Waldorf-Astoria,
New York City, Thursday, February 11, 1904, at 7 P.M.,, precisely.
The guest' of honor will be Mr. Thomas Alva Edison, and it is
expected that an opportunity will be given to meet Mr. Edison at
an informal reception, at half-past 6. This dinner will commemorate
the twenty-fifth anniversary of the intro-
duction of the incandescent lamp, and will
also celebrate Mr. Edison’s birthday. Upon
this occasion will also be presented the deed
of gift of the Edison Medal Association,
which has raised a fund of several thou-
sand dollars.

The following guests have accepted invi-
tations: Mr. Ambrose Swasey, president
American Society of Mechanical Engineers ;
Dr. A. R. Ledoux, president American In-
stitute of Mining Engineers; Col. Robert
Clowry, president Western Union Telegraph
Company ; Mr. George G. Ward, vice-presi-
dent and manager Commercial Cable Com-
pany; Mr. W. H. Baker, vice-president
Postal Telegraph Cable Company; Mr.
John Fritz, founder Bethlehem Steel & Iron
Works ; Mr. W. H. Fletcher, president En-
gineers’ Club; Mr. A. B. Chandler, presi-
dent Postal Telegraph-Cable Company.

Autographed souvenir menus have been
prepared containing a colored photogravure
of Mr. Edison and two original poems pre-
pared by Mr. R. R. Bowker. The exercises
will be as follows: Salutatory address by
President B. J. Arnold; presentation of the
medal fund and deed of gift by Mr. Samuel
Insull, chairman of the Edison Medal As-
sociation ; acceptance of same on behalf of
the Institute by Dr. A. E. Kennelly, of Har-
vard University, past president; address on
behalf of the colleges and universities by
Prof. Cyrus F. Brackett, of Princeton Uni-
versity; address on behalf of the Associa-
tion of Edison Illuminating Companies by
President J. B. McCall; address on behalf
of the National Electric Light Association
by President Charles L. Edgar.

Mr. Edison has flatly declined to speak,
but in response to the toast in his honor has
agreed to send from the table a telegraphic
acknowledgment. It is a great many years
since he used the key. He will use one of
the original quad sets built by him for, and
loaned by the Western Union Telegraph
Company. The message will be received in
the banquet hall on a Postal quad of latest
date by President A. B. Chandler, of the
Postal Telegraph Cable Company, and will
then be read to the audience. These ar-
rangements are in the hands of Mr. C. P.
Bruch, assistant general manager of the Postal system, and Mr. J. C.
Barclay, chief engineer of the Western Union system. A number of
special cable messages and telegrams will also be received at the
same time.

The seating arrangements provide for the accommodation of eight
persons at each table. Orders for seats should be sent in at
once and should be accompanied by cash or check, payable to
Mr. Ralph W. Pope, secretary. Price of tickets, without wine:
Gentlemen, $7; ladies, $5; admission to galleries, $1. In order to
secure accommodation, responses should reach Mr. Pope not later
than February 9, 1904, 05 Liberty Street, New York. Mr. Arthur
Williams, chairman of the committee on decorations, has made elab-
orate preparations for ornamenting and illuminating the ball room,
and the effect will be very pretty and appropriate.

ELECTRICAL WORLD a~xp ENGINEER.

PAGE FROM CIRCULAR SHOWING TESLA TOWER, WARDENCLIFFE, LONG

Vor. XLIII, No. 6.

A Striking Tesla Manifesto.

We reproduce herewith in slightly reduced fac-simile the first page
of a four-page circular which has been issued this week by Mr.
Nikola Tesla in a large square envelope bearing a large red wax
seal with the initials, “N.T.” At the back of the page which we

reproduce is given a list of 93 patents issued in this country to Mr.
Tesla. The fourth page is blank. The third page has a little vignette
of Niagara Falls and is devoted to quotations from various utter-
ances of Mr. Tesla.

The first of these is from his lecture delivered

ISLAND.

in 1893 before the Franklin Institute and the National Electric
Light Association, as to transmission of intelligible signals and
power to any distance without the use of wires. The second quota-
tion is from his article on the problem of increasing human energy,
which appeared in the Century Magazine in June, 1900, dealing with
virtually the same subject. - The third item quotes from his patents,
Nos. 645,576 and 649,621, dealing with the transmission of electrical
energy in any quantity to any distance, with transmitting and receiv-
ing apparatus movable as in ships or balloons. The circular is an
extremely interesting one. It is most sumptuously got up on vellum
paper and altogether constitutes a manifesto worthy of the original
genius issuing it. It is to be gathered from the circular that Mr.
Tesla proposes to enter the field of consulting engineership, in which.
he already has enjoyed an extensive connection here and abroad.







“In connection with resonance effects and the
# & * transmission Of energy over a single conduetor,
** ¢ ] would say a few words on a subject which
constantiy fills my thoughts, and which concerns the
welfare of all. [ mean the transmission of intelligible
signals or, perbiaps, even power, to any distance without
the use of wires. lam hecoming daily more conyinced
of the practicability of the scheme; and though | know
full well that the great majority of scientific men will
not believe that such resuits can be practically and im-
mediately realized, vet I think that all consider the
developments in recent years by a number of workers
to have been such as to encourage thought and experi-
ment in this direction. My conviction has Lrown so
strong that [ no longer look upon this plan of energy
or intelligence transmission as a mere theoretical possi-
bility, but as a serious problem in electrical engineering,
which must be carried out some day. * * * [ fact,
what is there against the carrying out of such a scheme
We now know that electric vibration may be transmitted
thi'ou’gh a single conductor. Why, then, not try to
avail ourselves of the earth for this purpose? * &
Theoretically, it could not require a great amount of
energy to produce a disturbance perceptible at great
distance, or even all over the surface of the globe. |
think that, beyond doubt, it is possible to operate
electrical devices in a city, through the ground or

system, by resonance from an electrical oscillator

* Electrical effects of any desired character and of
intensities undreamed of before are now easily producible
by perfected apparatus of this kind * * *. I have
produced electrical discharges, the actual path of which,
from end to end, was probably more than one hun.
dred feet long ; but it would not be difficult to reach
lengths one hundred times as great. 1 haye produced
electrical movements occurring at the rate of appro;
imately one hundred thousand horse-power, but rates
of one, five, or ten million horse-power are easily
practicable. In these experiments effects were ¢
oped incomparably greater than any ever prod
by human agencies, and yet these results are
embryo of what is to be. That communicati
out wires to any point of the globe is practicab
such apparatus would need no demonstrat
through a discovery | made | obtained
certitude. Popularly explained, it i

been reflected from the same. |
50 an electrical wave is reflected
dence which is afforded by an echo
electrical phenomenon known as a ¢

that is, 2 wave with fixed
Instead of sending so
wall, | have sent electrical vi




300,820
396,121
401,520
405,858
405,850

447,920
434,622
455,067
455,068
455,069
459,772
462,418

514,972
514,973
517,900
524,426
555,190
568,176
568,177

685,953

D STATES PATENTS GRANTED TO NIKOLA TESLA

609,250
609,251
611,719
613,735
613,809
645,576
649,621

14,865
685,012




Excerpts from Leland Anderson Collection on Nikola Tesla
Detre Library and Archives, Senator John Heinz History Center



OVINGTON MANUFACTURING COMPANY
METROPOLITAN BUILDING, 1 MADISON AVENUE
NEW YORK CITY

Ovington
ELECTRO-THERAPEUTIC
APPARATUS

TELEPHONE CONNECTION

April 12th, 1906.

Mr. Nikola Tesla, Waldorf Astoria,
New York.

WHOLE TESLE

Dear Sir:-

The writer has learned that you contemplate putting on the market, shortly high frequency
apparatus for X-Ray and therapeutic purposes. We make a specialty of High Frequency machines,
and write to ask whether you would be open to a proposition whereby our Company should
undertake the selling, or perhaps the selling and manufacture, of your machine. The writer had the
pleasure of meeting you some years ago at your laboratory, #46 East Houston Street, and he
should like to have the pleasure of renewing the acquaintance. If you are in the neighborhood of
the Metropolitan Building, | should be glad to see you at any time, or if you will make an
appointment with me, | shall be pleased to call upon you.

Yours very truly,
OVINGTON MANUFACTURING COMPANY.

ELO-N.
Earle L. Ovington, President



Copy.

TESLA LABORATORY,
Wardenclyffe, Long Island, N. Y.

April 23, 1906.

Ovington Manufacturing Co.,
1 Madison Ave., New York City, N. Y.

Gentlemen: -

Your letter of April 12" addressed to Mr. Nikola Tesla was duly received, but he was unable to
reply as he had been afflicted with a bad cold since sometime.

He instructs me to write you that he would be very interested to receive a definite
propositions from you. Will you not be kind enough to send him also copies of your catalogue
illustrating the articles you manufacture and copies of your patent specifications covering the
same, to his above address.

Yours very truly,



130 W 84 St
New York
Mar 25, 1910.

Mr. Nikola Tesla,

Waldorf Astoria,

N. Y.

Dear Sir: -

| am going to Boston where | am equipping a small laboratory to carry on some research
work. As | leave in a few days | write to ask if you will make an appointment with me to discuss a
certain matter before | go. | have phoned several times but you have been out.

You may perhaps have heard of my lectures on high frequency at various electric shows.

Looking forward to meeting you with great pleasure, | am,

Very truly yours,
Earle L. Ovington



165 Broadway, New York,
March 26, 1910.

Earle L. Ovington, Esq.,
130 W. 84" st
New York, N. Y.
Dear Sir:
Replying to your favor of March 25" just received, | wish to say that | will be glad to see you
at your convenience, if you will call at this office. Your telephone messages have been transmitted

to me but | was unable to call you up for want of time.

Yours very truly,



FREDERICK F. STRONG, M. D.,
ELECTRO-THERAPEUTICS,
AND PATHOLOGICAL EXAMINATIONS.
BOSTON, MASS.

176 Huntington Ave. Sept 27.1898.

Mr Nikola Tesla, -
New York City.

My Dear Sir,-

| trust you will pardon the liberty | take in writing to you, but | am very anxious to have your
opinion in regard to certain matters. For the past three years | have been engaged in a clinical
study of the Tesla High-frequency currents in their application to the treatment of disease. Apostoli
and D'Arsonval have done some work in this line with very remarkable results, especially in
rheumatic conditions. Their current was derived from a Tesla coil excited by the discharge of a
static machine with suitable condensers. They employed a current capable of giving a spark of from
1to 2 cm in air. My researches have differed, in that | have employed an apparatus of my own
design, consisting of a large transformer, condenser in oil, and Tesla coil, the spark gap being a
revolving metal plate studded with wings which move past a stationary ball. | employ a 104 v alt
incandescent current, and obtain a spark about 6 in long from my Tesla coil.

| have recently seen a machine of a novel character, and have made one like it. It is the best “X-Ray
machine” | ever say, and | am anxious to know whether it would have a similar therapeutic effect
to the machine that | have been using. A patent has been applied for on the apparatus, and |
should be glad to have your opinion as to whether there is anything patentable about it. It consists
of a small spark coil wound with a pound or two of No 20 wire: this is in two sections: the extreme
ends of the sections are connected directly to the 110 v direct incandescent current, while the two
inner ends of the sections are attached to an Interrupting device consisting of an eccentric iron disc
which is made to revolve by the magnetism of the core of the coil. This disc bears two studs which
come in contact with a short bar, which, when at rest, is held in contact with a post provided with a
platinum terminal. This contact is broken every time a stud hits the end of the bar. The coil ends
are connected, one to the spring bar, and one to the post. The current is broken in such a manner
that the iron disc revolves rapidly on the principal of a simple motor. A mica condenser is
connected around the break to absorb the current generated by the self-induction of the coil. This
condenser is provided with a discharging circuit consisting of a Tesla primary formed by 5 layers of
copper foil 1 inch in width: the coil being 1 foot in diameter. A spark gap is included in the circuit
consisting of two copper plates a short distance apart.

The Tesla secondary consists of a disc 1 foot in diam, and a quarter of an inch thick, and is formed
of a pound of no.36 wound and embedded in paraffin. The spark coil draws half an ampere and the
Tesla coil gives sparks six inches long. To me the idea was entirely new, and | should be glad to
know if it is patentable. The current in the Tesla coil is uni-directional, and the sparks are
synchronous with the breaks of the spark coil circuit. The current is harmless: one can draw six
inch sparks from the positive pole without injury, while scarcely any spark can be drawn from the
negative terminal. The makers claim that it gives an oscillating high-frequency current, but it



seems to me that the frequency is the same as the number of breaks in the spark coil circuit.
Passing the hand in front of a Crookes tube excited by the machine gives a succession of images, as
is the case with an ordinary Rhumkorff, and this suggests to me that the frequency is low. Will you
kindly give me your opinion on the following points.

What has been your experience in regard to the curative power of high-frequency currents?
What are the requirements of such a current, in order to be of value medically?

Would the above-described machine give therapeutic results similar to those given by an
alternating machine, such as the one | have described as having use for medical purposes?

If the apparatus just described a true high-frequency coll, or am | right in supposing the frequency
to be low? (the voltage of the current used to charge the condenser is only 3000)

If you can find time to answer these questions you will confer a great favor upon me, and aid me
greatly in my researches. | trust | may have the honor of meeting you personally at some future
time. Trusting that you will pardon me for my freedom in asking for Information and trusting that |
may hear from you soon, | remain

Very respectfully,
Frederick F. Strong
#176 Huntington Ave Boston
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New York, Oct. 4", 1898.
#46 & 48 E. Houston Str.

Mr. Frederick F. Strong, M. D.,
176 Huntington Ave.,
Boston, Mass.

Dear Sir: -
Your favor of Sep. 27" has been duly received and contents noted.

| do not see any patentable feature in the arrangement shown in your sketch. There is a self-
induction coil provided to charge a condenser, and the later discharges through the primary of an
induction coil, a scheme which is now well known. As to the mechanical details of the break, they
are likewise not novel.

The coil would be very much improved by doing away with the spark gap, in which there is
necessarily a certain amount of energy consumed.

| cannot give you any idea of frequency, as | do not know the capacity of the condenser and
the self-induction of the primary coil, through which it discharges. It might be from, say, twenty to
two or three hundred thousand per second. What you see there when moving the hand in the
light of a vacuum tube, are the fundamental interruptions of the break, but each of these may
again consist of a great number of superimposed and quick vibrations. It is evident, however, that
since there is a spark gap in the path of the condenser current, these vibrations die out very quickly
and their effect is very small.

Although | have experimented a great deal with high frequency currents, | could tell you little as
to their effect upon the body from the standpoint of a physician. In a paper which | have
forwarded to the recent meeting of the Electro-Therapeutic Society | have dwelt on the subject,
and you might find in what | have said one or two items of interest.

The currents obtained from the machine you to are very sudden, and | should say that they
would be less suitable for certain electro-therapeutic uses than a machine giving sinusoidal
currents; at least, it is generally believed the latter currents are preferred for medical purposes. |
do not know exactly how that idea originated, but | think it is very likely that it followed from the
observation early made, that a greater number of energy can be passed through the body of a
patient when the currents are harmonically varying than when they are sudden.

In connection with the subject it may interest you to know that | am just bringing out
instruments of a greatly improved design which will, in all probability, fill a much needed want. |
hope that soon you will be able to procure such an instrument, if you so desire, and | have no
doubt that you will be satisfied with its performance.

Yours very truly,



The Electrical Engineer.
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High Frequency Oscillators for Electro-therapeutic
and Other Purposes.’
DY NIKOLA TESLA.

SOME theoretical possibilitics offered by currenmis of very

high ircquency and obsvrvations which I casually made
while pursuing experiments with alternating currents, as well
as the stimulating infiuence of the work of Hertz and of views
boldly put forth by Oliver Lodge, determined me some time
during 1889 to enter a systematic investigation oi high fre-
quency phenomena, and the results soon reached were such as
to msu.\ further efforts towards providing the laboratory with
ient means for carryving an the research in this particnlar
hield, which has proved itsell so fruitiul since. As & conseguence
alternators of special design were constructed and various ar-
rangements for converting ordinary into high frequency cur-
rents periected, both of which were duly described and are now
—I assume—iamiliar.

One of the early observed and remarkable ieatures of the
high frequency currents, and one which was chicfiy of interest
10 the physician, was their apparent harmiessness which made
it possibic to pass rclatively great amounts of clectrical energy
through the body of a person without causing pain or serious
discomfort. This peculiarity which, together with other mostly
nnlnnkcz!-fur properties of these currents I had the honor to

bring to the attention of scientific men first in an article in a
technical journal in February, x&;n. and in cnl;chucn( contri-
butions to scientific’ societics, made it at once cvident, that these
currents would lend themsclves particularly to clectro-thera-
pentic uses.

With regard to the clectrical actions in general, znd by an-
alogy, it was reasonable to infer that the physiological efiects.
however complex, might be resolved in three classes, First the
statical, that is, such as are chiefiy dependent on the magnitude
of electrical potential; second, the dynamical, that is, those
principally dependent on the quality of electrical movement or
current’s sirength through the body, and third, effects of a
distinct nature due to electrical waves or oscillations, that is,
impulses in which the electrical energy is alternately passing
in more or less rapid succession through the static and dynamic
iorms. :

Most generally in practice these different actions are co-
existent, but by a suitable sclection of apparatus and observance
of conditions the experimenter may make one or other of these
effects predominate. Thus he may pass through the body, or
any part of the same, currents of comparatively large volume
under a small- electrical pressure, or he may subject the body
to a high electrical pressure while the current is negligibly
small, or he may put the patient under the infiuence of elec-
trical waves transmitted, il desired, at considerable distanee
through space.

While it remained for the physu:x:m to investigate the specific

. actions on the organism and indicate propsr methods of treat-
ment, -the various ways of applying these currents to the body
of a patient suggested themselves readily to the electrician.

As one cannot be too clear in describing a2 subject, a dia-
grammatic illustration of the several modes of connecting the
eircuits which I will enumerate, though obvious for the ma-
jority, is deemed of advantage,

The first and simplest method of applying the currents was
to connect the body of the patient to two points of the gene-
rator, be it a dynamo or induction coil. Fig. 1 is intended to
illustrate this case. The.alternator G may be one giving from
five to ten thousand complete vibrations per second, this number
being still within the limit of practicability. The clectromotive
jorce—as measured by a2 hot wire instrument—may be from fity
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to onc hundred volts. To cnable strong currents to be passcd
through the tissues, the terminals T T, which serve to establish
contact with the patient's body should, of course, be of large
arca, and covered with cloth saturated with a solution of elec-
trolyte harmiess to the skin, or else the contacts are made by
immersion. The regulation of the currents is best effected by
means of an insulating trough A provided with two metal
terminals T* T’ of considerable suripce, one of which, at least,
should be movable. - The trough is filled with water, and an,
clectrolytic solution is added to the same, until 2 degree of con-
ductivity is obtained suitable for the experiments.

When it is desired to use small currents of high tension, &
secondary coil is resorted to, as illustrated in Fig. 2. I have
iound it from the outset convenient to make a departure from
the ordinary ways of winding the coils with a considerable
number of small turns. For many rcasons the physician will
find it better to provide a large hoop H of not less than, say.
three ieet in diameter and preferably more, and to wind upon
it a few turns of stout cable P. The secondary coil S is easily
prepared by taking two wonden hoops b h and joming them
with stilf cardboard. One single layer of ordinary muaguet wire.
and not too thin at that. will be generally sufficient. the number
of turns necessary for the particular use for which the coil is
intended being easily ascertained by a few trials. Two plates

of large surface, forming an adjustable condenser, may he usedl
jor the purpose of synchronizing the secondary with the primary
but this is gencrally not necessary.

circuit, In this manner a

TIGS. 1, 2, 8 AND 4.

cheap coil is obtained, and one which cannot be easily injured.

. Additional advantages, however, will be found in the perfect

regulation which is effected merely by altering the distance
between the primary and secondary, for which adjustment pro-
vision should be made, and, furthermore, in the occurrence of
harmonics which are more pronounced in such large coils of
thick wire, situated at some distance irom the primary.

The preceding arrangements may aleo be nsed with alternat- °
ing or interrupted enrrents of low frequency, hut certain peenlinr
propertics of high frequency currents make it possible to apply
the latter in ways entirely impracticable with the former.

One of the prominent characteristics of high frequency or,
to be more general. of rapidly varying currents, is that they
pass with dificulty through stout conductors of high seli-induc-
tion. So great is the obstruction which sell-induction offers to
their passage that it was found practicable, as shown in the
early experiments to which reference has been made, to main-
tain diffcrences of potential of many thousands of volts between
two points—not more than a few inches apart—of a thick cop-
per bar of inappreciable resistance. This observation naturally
suggested the disposition illustrated in Fig. 3. The source of
high frequency impulses is in this instance a familiar type of
transformer which may be supplied from a generator G of or-
dinary direct or alternating currents. The transformer com-
prises a primary P, a secondary S, two condensers C C which
are joined in series, a loop or coil of very thick wire L and a
circuit interrupting device o~ break b. The currents are derived
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irom the loop L by two contacts ¢ ¢’, one or both of which are
capable of displacement along the wire L. By varying the dis-
tance between these contacts, any difference of potential, from
a iew volts to many thousands, i readiiy obtained on the term-
inals or handles T T. This mode oi using the currents is en-
tirely safe and particularly convenient, but it requires a very
uniferm working of the break b employed for charging and
discharging the condenser.

Another equally remarkable feature of high irequency im-
pulses was found in the facility withh which they are transmitted
through condensers, moderate electromotive forces and very
small capacitics being required to cnable currents of consider-
able volume to pass. This observation made it practicable to
resort to a plan such as indicated in Fig. 4. Here the connec-
tions are similar to those shown in the preceding case, except
that the condensers C C are joined in parallel. This lowers the
Irequency of the currents, but has the advauntage of aliowing
the working with a much smaller difference of potential on the
terimnds of the secomdary S, Sinee the Intler is the ehiel item
of expense of such apparatus and since its price rapidly in-
creases with the number of turns required, the exper imenter will
find it generally cheaper to make a sacrifice in_the irequency,
which, however, will be high enough ior most purposes. How-
ever, he only needs to reduce proportionately the number of
turns or the length of primary p to obtain the same ifrequency
as beiore, but the economy of transiormation will oe somewhat

c
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FIGR. 0, 6, T AND S

reduced in su doing and the break b will require more attention,
The secondary 57 of the high ircquency coil has two metal
plates t t of considerable surface connected to its terminals, and
the current for use is derived from two similar plates t' t’ in
proximity to the former, Both the tension and volume of the
currents taken from terminals T T may be easily regulated and
in 2 continuous manner by simply varying the distance between
the two pair of plates t t and t' ¢ respectively.

A facility is also afforded in this disposition ior raising or low=
ering the potentia) of one of the terminals T, irrespective of
the changes produced on the other terminal,this making it
possi.:le to cause a stronger action on one or other part of
the patient’s bedy.

The physician may find it [o' some or other reason conve-
nient to modify the arrangements in Figs. 2, 3 and 4 by con-
necting one terminal of the high frequency source to the ground.
The effects will be in most respects the same, but certain pecu-
liarities will be noted in cach case. When a ground connection
is made it may be of some consequence which of the terminals
of the secoudary is connected to the ground, as in high fre-
quency discharges the impuises of one direction are generally
preponderating,

Among the various noteworthy ieatures of these currents
there is one which Jends itseli especially to many valuable uses.
1t is the facility which they afford for conveying large amounts
of electrical energy to a body entirely insulated in space. The
practicability of this method of energy transmission, which 1s
already receiving useful applications and promises to become of
great importance in the near future, has heiped to dispel the old
notion assuming the nccessity of a return circuit for the con-
veyance of electrical energy in any considerable amount. With
novel appliances we are enabled to pass through a wire, entirely
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insulated on one end, currents strong enough to fu
convey through thc wire any amount of energy to ar
body. This mec ™ =i applying high irequency currents
ical treatment aj,.curs to me to offer the greatest possibilit
the hands of the physician. The effects produced in this m.
possess fcatures entirely distinct irom those observed whe
currents are applied in any of the before mentioned or simil
ways.

The circuit connections as usually made arc illustrated schem-
atically in Fig. 5, which, with reference to the diagrams beiore
shown, is seli-expianatory. The condensers C C, connected in
scries, are preferably charged by a step-up transiormer, but a
high frequency alternator, static machine, or a direct current
generator, if it be of sufficiently high tension te enable the use
of small condensers, may de used with more or less success. The
primary p, through which the high irequency discharges of the
condensers are passed, consists of very few turns of cable of
as low resistance as possible, and the secondary s, preferably
at some distance from the primary to iacilitate free oscillation,
has one of its ends—that is the one which is nearer to the pri-
mary—connected to the ground, while the other end leads to
an insulated terminal T, with which the body of the patient 1s
connected. It is of importance in this case to establish syn-
chronism between the oscillations in the primary and secon-
dary circuits p and s respectively. This will be as a rule best
efiected by varying the self-induction of the circuit including
the primary loop or coil p, for which purpose an adjustable
sell-induction e is provided; but in cases when the electro-
motive force of the gencrator is exceptionally high, as when
i static machine is used and a condenser consisting of merely
two plates offers sufficient capacity, it will be Simpler to attain
the same object by varying the distance of the plates.

The primary and sccondary oscillations being in close syn-
chronism, the points of highest potential will be on a part of
terminal T, and the consumption of energy will occur chicfiy
there. The attachment of the patient's body to the terminal
will in most cases very materially affect the period of oscillation
in the secondary, making it longer, and a readjustment of the
primary circuit will have to be made in each case to suit the
capacity of the body connected with terminal T. Synchronism
should always be preserved, and the intensity of the action
varied by moving the secondary coil to or from the primary,
as may be desired. I know oi no method which would make
it possible to subject the human body to such cxcessive elec-
trical pressures as are practicable with this, or of one which
would enable the conveying to and giving off from the body
without scrious injury amounts ‘of electrical cnergy approximat-
ing even in a remote degree those which are entirely practicable
when this manner of applying the energy is resorted to.  This
is evidently due to the fact that the action is chicfly superficial,
the largest possibie section being offered to the transfer of the
current, or, to say morce correctly, of the energy. With a very
rapidly and smoothly working break I would not think it im-
possible to convey to the body of a person and to give off into
the space energy at the rate ol several horse power with im-
punity, while a small part of this amount applicd in other ways
could not fail to produce injury.

When a person is subjected to the action of such a coil, the
proper adjustments being carcfully observed, luminous streams
are seen in the dark issuing from all parts of the body. These
streams are short and of delicate texture when the number of
breaks is very great and the action of the device b (Fig. 5)
free of any irregularitics, but when the number of breaks is
small or the action of the device imperfect, long and noisy
streams appear which causc some discomfort. The physio-
logical efiects produced with apparatus of this kind may be
gradua!cd from a hardly percepublc action when the secondary
is at a great distance from the primary, to 2 most violent one
when both coils are placed at a small distance. In the latter
case only a few seconds are sufficient to cause a feeling of
warmth all over the body, and soon after the person perspires
irecly. I have rep dly, in to iriends, ex-
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posed myself jonger to the action of the oscxllatxons, and each
time, after the lapse of an hour or so, an immense fatigue, of
which it is difficult to give an idea, would take hold of me. It
was greater than I experienced on some occasions after the
most straining and prolonged bodily exertion. I could scarcely
make a step and could keep the eyes open only with the greatest
I siept soundly afterward, and the after-efect was

difficulty.
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certainly beneficial, but the medicine was manifestly too strong
to be used frequently.

One should be cautious in performing such experiments for
more than one reason. At or near the surface of the skin, where
the most intense action takes place, various chemical products
are formed, the chief being ozone and nitrogen compounds.
The former is itseli very destructive, this feature being illustrated
by the fact that the rubber inslation of 2 wire is destroyed so
quickly as to make the use of such insulation entirely imprac-
icable. The compounds of nitrogen, when moisture is present,
consists largely of nitric acid which might, by excessive appli-
cation, prove hurtful to the skin. So far, I have not noted in-
juries which could be traced directly to this cause, though on
severzl occasions burns were produced in all respects similar
to those which were later observed and attributed to the Réntgen
rays. This view is seemingly being abandoned, having not
been substantiated by experimental facts, 2nd so alse is the no-
tion that these rays are transverse vibrations., But while inves-
tigation is being turned in what appears to be the right direc-
tion, scientific men are still at sea, This state of things impedes
the progress of the physicist in these new regions and makes
the already hard task of the physician still more difficult and
uncertain.

One or two obscrvations made' while pursuing experiments
with the apparatus described might be found as dgserving men-
tion here. As before stated, when the oscillations in the primary
and secondary cirucits are in synchronism, the points of highest
potential are on some portion of the terminal T. The syn-
chronism being perfect and the length of the secondary coil
just equal to one-quarter of the wave length, these points will
be exactly on the free end of terminal T, that is, the one situated
farthest irom the end of the wire attached to the terminal. If
this be so 2nd if now the period of the oscillations in the pri-
mary be shortened, the points of highest potential will recede
towards the secondary coil, since the wave-length is reduced
and since the attachment of one end of the secondary coil to
the ground determines the position of the nodal points, that is,
the points of least potential. Thus, by varying the period of
vibration of the primary circuit in any manner, the points of
highest potential may be shifted accordingly along the terminal
T, which has been shown, designediy, long to illustrate this fea-
ture. The same phenomenon is, of course, produced if the body
of a patient constitutes the terminal, and an assistant may by
the motion of a handle cause the points of highest potential to
shift along the body with any speed he may desire. When the
action of the coil is vigorous, the region of highest potential is
easily and unpleasantly located by the discomfort or pain ex-
perienced, and it is most curious to feel how the pain wanders
up and down, or eventually across the body, from hand to hand,
if the connection to the coil is accordingly made—in obedience
to -the movement of the handle controlling the oscillations.
Though I have not observed any specific action in experiments
of this kind, I have always felt that this effect might be capable
of valuable use in electro-therapy.

Another observation which promises to lead to much more
useful results is the following: As belore remarked, by adopt-
ipg the method described, the body of 2 person may be sup-
jected without danger to electrical pressures vastly in excess
of any producible by ordinary apparatus, for they may amount
to several million volts, as has been shown in actual practice.
Now, when 2 conducting body is electrified to so high a degree,
small particles, which may be adhering firmly to its suriace,
are torn .off with violence and thrown to distances which can
be only conjectured. I find that not only firmly adhering mat-
ter, as paint, for instance, is thrown off, but even the particles
of the toughest metals are torn off. * Such actions have been
thought to be restricted to a vacuous inclosure, but with 2 pow-
erful coil they occur also in the ordinary atmosphere. The facts
mentioned would make it reasonable to expect that this extra-
ordinary effect which, in other ways, I have already usefully
applicd, will likewise prove to be oi value in electro-therapy.
The continuous improvement of the instruments and the study
of the phenomenon may shortly lead to the establishment of a
novel mode of hygienic treatment which would permit an in-
stantaneous cleaning of the skin of a person, simply by con-
necting the same to, or possibly, by merely placing the person
in the vicinity of 2 source of intense electrical oscillations, this
having the effect of throwing off, in a twinkle of the eye, dust
or particles of any extraneous matter achering to the body.
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Such a result brought about in = practicable manner would,
without doubt, be of incalculable value in hygiene and would
be an efficient and time-saving substitute for a water bath, and
particularly appreciated by those whose contentmert consists in
undertaking more than they can accomplish.

High frequency impulses produce poweriul inductive actions
and in virtue of this feature they lend themselves in other ways
to the uses of the clectro-therapeutist. These inductive eficcts
are cither electrostatic or electrodynzmic. The former diminish
much more rapidly with the distance—with the square oif the
same—the latter are reduced simply in proportion to the dis-
tance. On the other hand, the jormer grow with the square of
intensity of the source, while the latter increase in a simple pro-
portion with the intensity. Both of these effects may be utilized
for establishing a field of strong action extending through con-
siderable space, as through a large hall, and such an arrangement
might be suitable ior use in hospitals or institutions of this
kind, where it is desirable to treat 2 number of patients at the
same time.

Fig. 6 illustrates the manner, as I have shown it originally,
in which such a field of electrostatic action is established. In
this diagram G is 2 generator of currents of very high irequency,
C a condenser for counteracting the scli-induction of the circuit
which includes the primary P of an induction coil. the secon-
dary S ef which has two plates (t of large surface connected

fennceman

FiG. 0.

to its terminals. Well known adjustments being observed, a
very strong action occurs chiefiy in the space between the plates,
and the body of a person is subjected to rapid variations of po-
tential and surgings of current, which produce, even at a great
distance, marked physiological effects. In my first experiments
I used two metal plates as shown, but later I found it preierable
to replace them by two large hollow spheres of brass covered
with wax of a thickness oi about two inches. The cables lead-
ing to the terminals of the secondary coil were sitilarly cov-
ered, so that any of them could be approached without danger
of the insulation breaking down, In this manner the un-
pleasant shocks, to which the experimenter was exposed when
using the plates, were prevented,

In Fig. 7 a plan for similarly utilizing the dynamic inductive
effects of high frequency currents is illustrated. As the ire-
quencies obtainable from an aiternator are not as high as is
desired, conversion by means of condensers is resorted to. The
diagram will be understood at a glance irom the ioregoing de-
scription. It only need be stated that the primary p, through
which the condensers are made to discharge, is formed by a
thick stranded cable of low seli-induction and resistance, and

- passes all around the hall. Apy number of sccondary coils s s s,

cach consisting generally of a single layer of rather thick wire,
may be provided. I have jound it practicable to use as many
as one hundred, each being adjusted for a definite period and
responding to a particular vibration passed through the pri-
mary. Such a plant I have had in use in my laboratory since
1892, and many times it has contributed to the pleasure of my
visitors and also proved itseli of practical utility. On a latter

occasion I had the pieasure of entertaining some of the mem-
B
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bers with experiments of this kind, and this opportunity I can-
not lct pass without expressing my thanlks for the interest which
was awakencd in me by their visit, as well as for the generous
acknowledgment of the courtesy by the Association. Since
that time my apparatus has been very materially improved, and
now I am able to create a field of such intense induction in the
laboratory that a coil threc feet in diameter, by <careful adjust-
ment, will deliver energy at the rate of one-quarter of a horse
power, no matter where it is placed within the drea inclosed by
the primary loops.
nomena obtainable with induction coils are casily producible
anywhere within the space, and such coils, though not con-
nected to anything, may be utilized exactly as ordinary coils,
and what is still more remarkable, they arc more effcctive.  For
the past few years I have often been urged to show experiments
in public, but, though I was desirous to comply with such re-
quests, pressing work has so far made it impossible. These
advances have been the result of slow but steady improvement
in the details of the apparatus which I hope to be able to de-
scribe conncctedly in the near future,

However remarkable the clectrodynamic inductive cffects,
which I have mentioned, may appear, they may be still consid-
erably intensificd by concentrating the action upon a very small
space. It is cvident that since, as before stated, electromotive
forces of many thousand voits are maintained between two

points of a conducting bar or loop only a few inches long,-

electromotive iorces of approximately the same magnitude will
be set up in conductors situated near by. Indeed, I found that
it was practicable in this manner to pass a discharge through
a highly exhausted bulb, although the clectromotive force re-
quired amounted to as much as ten or twenty thousand. voits,
and jor a long time I followed up experiments in this direction
with the object oi producing light in a novel and more econom-
ical way. But the tests leit no doubt that there was great
cnergy consumption attendant to this mode of illumination, at
least with the apparatus I had then at command, and, finding
another method which promised a higher economy of trans-
formation, my efforts turned in this new direction. Shortly
afterward (some time in June, 1801,) Prof. J. J. Thomson de-
scribed experiments which were evidently the outcome of long
investigation, and in which he supplied much novel and interest-
ing information, and this made me return with renewed zeal
1o my own experiments. Soon my cfforts were centered upon
producing in a2 small space the most intense inductive action,
and by gradual improvement in the apparatus I obtained re-
sults of a surprising character. For instance, when the end of
a heavy bar of iron was thrust within a loop powerfully ener-
gized, a few moments were sufficient to raise the bar to a high
temperature. Even heavy lumps of other metals were heated as
rapidly as though they were placed in a furnace. When a con-
tinuous band formed of a sheet of tin was thrust into the loop,
the metal was fused instantly, the action being comparable to
an explosion, and no wonder, ior the irictional losses accumu-
lated in it at the rate of possibly ten horse power. Masses of
poorly conducting material behaved similarly, and when 2 highly
exhausted bulb was pushed into the loop, the glass was heated
in a iew seconds nearly to the point of melting.

When I first observed these astonishing actions, I was in-
terested to study their effects upon living tissues, As may be
assumed, 1 proceeded with all the necessary caution, and well
I might, jor I had the evidence that in a turn of only a few
inches in diameter an electromotive force of more than ten
thousand volts was produced, and such high pressure would be
more than sufficient to generate destructive currents in the
tissue. This appeared all the more certain as bodies of com-
paratively poor conductivity were rapidly heated and even par-
tially destroyed. One may imagine my astonishment when I
{ound that I could thrust my hand or any other part of the body
within the loap and hold it there with impunity. More than on
une occasion, bpelled Ly @ desire to make some novel and use-
ful observation, I have willingly or unconsciously periormed
an experiment connected with some risk, this being scarcely
avoidable in laboratory experience, but I have always believed,
and do so now, that I have never undertaken anything in which,
according to my own estimation, the chances of being injured
were so great as wnen I placed my head within the space in
which such terribly destructive forces were at work. Yet I have
done so, and repeatedly, and have felt nothing. But I am firmiy
convinced that there is great danger attending such an experi-
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ment, and some one going just a step farther than I have gone
may be instantly destroyed. For, conditions may cxist similar
to those observable with a vacuum bulb. It may be placed in
the field of the loop, however intensely energized, and so long
as no path for the current is formed, it will remain cool and con-
sume practically no encrgy. But the moment the first jecble
current passes, most of the cnergy of the oscillations rushes to
the place of consumption. If by any action whatever, a con-
ducting path were formed within the living tissue or bones of
the head, it would result in the instant destruction of these and
death of the foolhardy experimenter. Such a method of kill-
ing, if it were rendered practicable, would be absolutely.pain-
less. Now, why is it that in a space in which such violent tur-
moil is going on living tissue remains uninjured? One might
sdy the currents cannot pass because of the great self-induction
offered by the large conducting mass. But this it cannot be,
because a mass of metal offers 2 still higher self-induction and
is heated just the same. One might argue the tissues offer too
great a resistance. But this again cannot be the reason, for all
cvidence shows that the tissues conduct well cnough, and be-
sides, bodies of approximately the same resistance are raised
to a high temperature. One might attribute the apparent harm-
lessness of the oscillations to the high specific heat of the tissue,
but even a rough quantitative estimate from experiments with
other bodies shows that this view is untenable. The only plaus-
ible explanation I have so far found is that the tissues are con-
densers. This only can account for the absence of injurious
action. But it is remarkable that, as soon as a heterogeneous
circuit is constituted, as by taking in the hands a bar of metal
and forming a closed loop in this manner, the passage of the
currents through the arms is felt, and other physiological effects
are distinctly noted. The strongest action is, of course, secured
when the .exciting loop makes only one turn, unless the con-
nections take up a considerable portion of the total length of
the circuit, in which case the experimenter should settle upon
the least number of turns by carcfully estimating what he loses
by increasing the number of turns, and what he gains by utiliz-
ing thus a greater proportion of the total length of the circuit.
It should be borne in mind that, when the exciting coil has a
considerable number of turns and is of some length, the effects
of electrostatic induction may preponderate, as there may exist
a very great difference of potential—a hundred thousand volts
or more—Dbetween the first and last turn, However, these latter
cffects are always present even when a single turn is employed.

When a person is placed within such a loop, any picces of
metzal, though of small bulk, are perceptibly warmed. Without
doubt they would be also heated—particularly if they were cf
iron—when embedded in living tissue, and this suggests the
possibility of surgical treatment by this method. ' It might be
possible to sterilize wounds, or to locate, or even to extract me-
tallic objects, or to perform other operations of this kind within
the sphere oi the surgeon’s duties in this novel manner.

Most of the results enumerated, and many others still more
remarkable, are made possible only by utilizing the discharges
of a condenser. It is probable that but a very few—even among
those who are working in these identical ficlds—Iully appreciate
what 2 wonderful instrument such a condenser is in reality.
Let me convey an idea to this effect. One may take a2 con-
denser, small enough to go in one's vest pocket, and by skil-
fully using it he may create an electrical pressure vastly in ex-
cess—a hundred times greater if necessary—than any producible
by the largest static machine ever constructed.  Or, he may
take the same condenser and, using it in a different way, he
may obtain from it currents against which those of the most
poweriul welding machine are utterly insignificant. Those who
are imbued with popular notions as to the pressures of static ma-
chines and currents obtainable with a commercial transformer,
will be astonished at this statement—yet the truth of it is easy
to sce. Such results arc obtainable, and casily, because the
condenser can discharge the stored cnergy in an inconccivably
short time.. Nothing like this property is known in physical
science. A compressed spring, or a storage battery, or any other
form of device capable of storing energy, cannot do this; if
they could, things undreamt of at preseant might be accom-
plished by their means. The nearest approach to z charged
condenser is 2 high explosive, as dynamite. But even the most
violent explosion of such 2 compound bears no comparison
with the discharge or explosion of @ condenser. For, while
the pressures which are produced in the detonation of a chem-




November 17, 1808.

ical compound zre measured in tens of tons per square inch,
those which may be caused by condenser discharges may amount
to thousands of tons per square inch, and if a chemical could be
made which would explode as quickly as a condenser can be
discharged. under conditions which are realizable—an ounce of
it would quite certainly be sufficient to render useless the largest
battleship. ~ g

That important realizations would follow irom the use of an
instrument possessing such ideal properties I have -been con-
vineed since long ago, but I also recognized early that great
difficulties would have to be overcome bejore it could replace
less periect implements now used in the arts for the maniiold
transfiormations of clectrical energy. These difficulties were
many, The condensers themselves, as usually manuiactured,
were inefficient, the conductors wasteful, the best insulation in-
adequate, and the conditions for the most efficient conversion
were hard to adjust and to maintain. One difficulty, however,
which was more serious than the others, and to whick I called
attention when I first described this system of energy transior-
mation, was found in the devices necessarily used for controlling
the charges and discharges of the condenser. They were wami-
ing in eficiency and reliability and threatened to prove a decided
drawback, greatly restricting the use of the system and depriv-
ing it of many valuable features. For a number of years I have
tried to master this difficulty. During this time a great number
of such devices were experimented upon. Many of them prom-
ised well 2t first, only to prove inadequate in the end. Reluc-
tantly, I came back upon an idea on which I had worked long
before. It was to replace the ordinary brushes and commu-
tator segments by fiuid contacts. I had encountered difficulties
then, but the intervening years in the laboratory were not
spent in vain, and I made headway., First it was nccessary 10
provide for a circulation of the fluid, but forcing it through
hy 2 pump. proved itseli impractical. Then the happy idea
presented itself to make the pumping device zn integral part of
the circuit interrupter, inclosing both in a receptacle to pre-
vent oxydation. Next some simple ways of mzintaining the cir-
culation, as by rotating a2 body of mercury, presented them-
selves, Then I learned how to reduce the wear and ipsses which
still existed. I fear that these statements, indicating how much
cffort was spent in these scemingly insignificant details will not
convey = high idea of my ability, but I confess that my paticnce
was taxed to the utmost. Finally, though, I had the satisiaction
of producing devices which are simple and reliable in their ope-
ration, which require practically no attention and which are
capable of effecting a transformation of considerable amounts
of energy with fair economy. It is not the best that can be done,
by any means, but it is satisfactory, and I ifee] that the hardest
task is done. :

The physician will now be able to obtain an instrument suit-
able to fulfil many requirements. He will be able to use it in
electro-therapeutic treatment in most of the ways enumerated.
He will have the facility of providing himseli with coils such
as he may desire to have for any particular purpose, which will
give him any current or any pressure he may wish to obtain,
Such coils will consist of but a few turns of wire, and the ex-
pense of preparing them will be quite insignificant. The instru-
ment will also enable him to generate Rontgen rays of much
greater power than obtainable with ordinary apparatus. A tube
must still be furnished by the manujacturers which will not
deteriorate and which will allow to concentrate larger amounts
of energy upon the clectrodes. When this is done, nothing will
stand in the way of an extensive and efficient application of
this beautiful discovery which must ultimately prove itself of the
highest value, not anly at the hands of the surgeon, but also
of the electro-therapist and, what is most important, of the bac-
teriologist. g

To give a general idea of an instrument in which many of
the latter improvements are embodied, I would reier to Fig. o,
which illustrates the chief parts of the same in side elevation
and partially in vertical cross-section. The arrangement of the
parts is the same as in the form of instrument exhibited on
former occasions, only the exciting  coil with the vibrating in-
terrupter is replaced by one of the improved circuit breakers
to which reierence has been made.

This device comprises a casting A with 2 protruding sleeve
B, which in a bushing supports a freely rotatable shait a. The

latter carries an armature within a stationary field magnet M
and on the top, a hollow iron pulley D, which contains the
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break proper. Within the shait a, and concentrically with the
same, is placed a smalier shait b, likewisc ireely movable on
ball-bearings and supporting a weight E. This weight being
on one side and the shafts a and b inclined to the vertical, the
weight remains stationary as the pulley is rotated. Fastened to
the weight E is a device R in the form of a scoop with very
thin walls, narrow on the end nearer to the pulley and wider
on the other end. A small quantity of mercury being placed
in the pulley and the latter rotated against the narrow end of
the scoop, a portion of the fiuid is taken up and thrown in z
thin and wide stream towards the centre of the pulley. The top
of the latter is hermstically closed by an iron washer, as shown,
this washer supporting on 2 steel rod L a disk F of the same
metal provided with a number of thin contact blades K. The
rod L is insulated by washers N from the pulley, and for the
convenience of filling in the mercury 2 small screw o is pro-
vided, The bolt L forming one terminal of the circuit breaker
is connected by a copper strip to the primary p. The other end
of the primary coil ieads to one of the terminals of the con-
denser C, contained in 2 compartment of a box A, another com-
partment of the same being reserved for switch S and terminais
of the instrument.  The other terminal of the condenser is con-
nected to the casting A and through it to pulley D. When
the pulley is rotated, the contact blades K are brought rapidly
in and out of contact with the stream of mercury, thus closing
and opening the circuit in quick succession. With such a device
it is easy to obtain ten thousand makes and breaks per second
and even more. The sccondary s is made of two separate coils
and so arranged that it can be slipped out, and a metal strip in
its middle connects it to the primary coil. This is done to
prevent the secondary from breaking down when one of the
terminals is overloaded, as it oitcn happens in werking Rontgen
bulbs. This form of coil will withstand a very much greater
difterence of potential than coils as ordinarily constructed.

The motor has both field and armature built of plates, so that
it can be used on alternating as well as direct current supply
circuits, and the shafts are as nearly as possible vertical, so as
to require the least care in oiling. Thus, the only thing which
really requires some attention is the commutator of the motor,
but where alternating currents are always available, this source
of possible trouble is easily done away with. ‘

The circuit connections of the instrument have been already
shown and the mode of operation explained in periodicals. The
usual manner of connecting is illustrated in Fig. 8, in which
As A, are the terminals of the supply cireuit, L, a self-induc-
tion coil for raising thc pressure, which is connected in scries
with condenser C and primary P P. The remaining letters
designate the parts correspondingly marked in Fig. 9 and will
be understood with' reierence to the latter.
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Lo all whony it may concerm:

Be it known that I, THoMAS B. IINRATDI,
of Boston, county of Suffolk, State of Massa-
chusetts, have invented an Improvement in
Induction Apparatus, of which the following
description, in connection with the accompa-
nying drawings, is a specification, like letters
on the drawings representing like parts.

My invention is an improved indaction ap-
paratus whereby discharges are made possi-
ble of greaterefliciency, as will more fully ap-
pearinthe courseof thefollowing description.

I will deseribe the details of my invention
withreferenceto the accompanying drawings,
which iltustrate a preferred form of the appa-~

ratus.

In the drawings, Figure 1 is a view, partly
diagrammatic and partly in section and plan,
illustrating the arrangement of the system
according to my invention. Tig. 2 is a top
plan view of the break. Fig. 3is a front ele-
vation thereof, parts being broken away to
show the detailed eonstruction. Tig. 4£isa
view similar to Fig. 2, showing a modified
form thereof. Yig. 5isatopplan viewof my
hmproved spark-gap. Fig. Gshows the spark-
gap in elevation.

Ieretofore there has always been a consid-
erable amount of waste energy in systems for
developing high potential, (md also there has
beenanever- pl‘eseut dangerof breaking down
and destroying the apparatus by its own out-
put, and accordingly it has been my present
aim to provide a system in which all the in-
crease of potential which may be developed
shall be delivered for use for the translating
devices and in which the apparatus is self-
containing and practically indestructible.

Lot A designate a dynamo, battery, o
other suitable source of electrical energy.
Tfrom the dynamo the current passes by con-
ductors a ¢’ 1o an indnctance device B, each
conduetor @ o’ having its own coil b ¥, said
coils being proferably insulated from each
other, as indieated at 02, and surrounded by a
laminatedcored®. Tachcoilbis wound trans-

versely back and forth until the opposite ter-
minals ' 1° reach the center and are thence
carried to the epposite ends of a condenser C,
a break D being interposed and connected t0
the main conductors 007 at b b and the dis-
charge from the condenser being received by

rany’

Serial No. 679,799, (No model.

a translating device (herein shown as a spe-
cial mduotlon coil E) by means of an auto-
watic spark-gap G.

Each one of the details of apparatus above
‘enumerated as constituting my system is of
special construction. and peculiar effect in
the system, wherebY it becomes possible to

with great velocity through the prim‘u'y of
the coil I, the discharge across the spark-gap
being of very great amperage and exceed-
ingly short and sharp oseil]ations,

Referring now to the induetance device 13,
1 will explain that the object of this deviee
is 1o raise the potential of the current and
cause all this increase of potential to pass io
the condenser, preventing any of it from dis-
charging through the dynamo.

By my device the total potential is deliv-
ered only from the forward end of the wire or
the one toward the condenser, and also there
isonly one end ol the coil w hich has high po-
tential. This is because the lines of mag-

tric current, which dmmn said flow are radi-
ated. from the core or held b%, fall from the
center across all the turns of wire into the
periphery as the cireuit is interrupted, and
hence maintain a region of constant magnetic
intensity at the periphery, effectually check-
ing all rise of potential at that end, but leav-
ing the opposite or outgoing end free from
thc presence of the hnes of mdunei ic force as
soon as the break oceurs,and therefore with-
out impedance. As soon as the current is
broken the lines of foree fall back toward the
iron core and leave the central portion of the
coil free from the restraining influence of
these lines of force, said lines cutting across
the suceessive turns of wire, the coil being
left free to permit the induced current of in-
creased potential to flow toward the center of
the coils or toward that point which has no
magnetic field whatever to choke baek the
current, thereby permitting the latter to rush
out unconfined and unrestrained toward its
natural outlet; but as the lines of the mag-
‘netic field are constantly maintained with
mmaximum impedance at the periphery of the
coil and remain surrounding the peripheral
turns until the very last moment of the fall
due to the break in the circuit their presence

discharge currents of considerable strength.
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there prohibits any possibility of manifesta-
tion of the risc of the potential in the current
at that end of the eoil, so thatall the increase
of potential in the whole coil is obliged to find

anoutlet from the center, and the ease of out- |

flow from this outlet increases as the lines of
force fall away from the center, thereby re-
moving their restraining and impeding influ-
ence thevefrom. This will be clear by bear-
ing in mind the action which takes place in
what is commonly called a ““choke-coil "—
i.e., awinding about an iron core, said wind-
ing being in a spiral from one end of theiron
to the otlier. In suchacoil itisobviousthat
when a eurrent passes the lines of force rise
equally along the extent of the entire coil
and that when the current is broken the lines
of -force fall directly in, perpendicular to the
core, thereby eutting each turn of the spiral
equally and at the same time, thcreby pro-
dueing high pressnre at I)oth ends of the
choke- coil, the potential being necessarily the
same at hoth ends of the wire, because both
ends are affected by the same conditions of
falling lines of force.

In my coil the lines of force do not fall
equally on all the turns; but thereis a mini-
nium intensity at the center and a maximum
intensity at the perviphery, the latter being
the point of entrance of the current, so that
the eurrent due to self-induction is always
free to be drawn off, as it were, into the eon-
denser at one end ‘15 fast as it is developed
and is prevented from departing at the op-
posite end, or, stated in other words, while
the current from the dynamo is always free
to flow into the coil for having its potential
raised the said potential must all seek its out-
let at the opposite end of the coil, so thatall
the carrent of the coil flows therefrom into
the condenser, whereas in a choke-coil the in-
duced eurrent may be said to ooze out at both
ends, so that the benefit is not received of all
that is developed.

By my coil all the lines of forece arve col-
lected for cutting from the center across the
entire coil, whereas in the usual choke-coil
the lines of force that fall at the center cut
only the central turns, so that in my coil I
develop all the potential that is posmblc to
be developed.

I regard it as a new principle to withdraw
the lines of magnetic force away from that
portion of the coil from which the current is
Leing drawn and maintain a magnetie field
ab that portion of the coil which receives the
current.

Other features of consu uction to be noted
in the coil shown in Fig. 1 are that the high-
potential end of the u)ll is that portion of
least resistanee, because the eentral turns are
of course shurter than the peripheral turns.
The resistanee in the coil diminishes as the
potential inercases; also, it will be observed
that T have given the magnetic core substan-
tially the form of a semiecirele in eross-sec-
tion, my reason for this form being that

! best effect on the coil,

thereby the lines of magnelic force are given
their best radiation or arve distributed lu ihe
it being understood

. that these lines leave the iron perpendicular

to its surface and are gradually bent around
toward the coil.

Referrintr now to the break D, (best shown
in Ifigs. 2 and 3 )1 Jouuml in a central post
or bearing d the spindle ¢’ of aniron plate or
armature (Zﬂ, having two or more eccentric
edges d? as clearly shown in Fig. 2, or other
provision of regions of increasing magnetic
attraction. Mounted on or otherwise con-
nected to rotate therewith are one or more
small antifriction-rolls d*, two heing herein
shown mounted at the opposite ends of a bar
d? clamped adjustably on the plate d*. These
rolls or circuit-interrupters are preferably of
indarated fiber. Mounted to extend into the
path of the rolls d'is an arm (shown asa wire
d%) carrying a hammer ' to contact with an
anvil @ on a post d” and limited in its move-
ment by a {iber stop @™ on the end of an ad-
justing-serew . The wire d° is carried by
a hub d*, loose on a pin d" and held under
tension bs a spring-coil d", T'ig. 3, fastened
at one end to said hub and at its other end to
a nut 4, carrying an adjusting or set serew
d'® so that by loosening the set-screw and
swinging its handle one way or the other the
resistance of the arm d° may be varied. Op-
posite the surfaces d° I place solenoids or
electromagnets d d%, operated by taps d*
from the main circuit entering the solenoids
at their inner terminals, so that as the mag-
nets d'7 d% are energized they attract the
plate «*, and by the inereasing pull exerted
thereon on account of the eccentric surfaces
d? they cause the plate to rotate with aspeed
only checked Dby the striking of the inter-
rupters «* against the end of the arm
said rolls being placed relatively to the high-
est points of the surfaces % so that 1hev
cut off the current just before said highest
points get opposite the propelling-m: ufnets
Lhereby permitting the momentum of the
plate or armature d* to carry said highest
points beyond the magnets sulficiently to pre-
vent the latter exerting any retarding influ-
ence on the rotation of the break. Trefer-
ablyImounttheanvilandhammeronaswing-
ing ledge or carrier d%, journaled on the post
d, 80 Lhat Tam embled to regulate the speed
of the break simply by swinging the carrier
d* one way or the other. The same effect
may be obtained by shifting the roll or rolls
d* on the plate %, provided they are carried,
as preferred, on a bav %, so that they ean be
shifted; but this adjustment cannot of conrse
take place while theapparatus is in operation,
and therefore for instantaneous regulation of
the apparatus and of thesystem I provide the
swinging carrier . A movementof the car-
rier from right: to left in the diagram causes
the current to be broken before the armature
has reached its point of greatest attraction,

and as it is moved farther toward the left the

70

00

O
[

=]
o

10

-
ot

3
°

-
o
w

-

30



[5:1

10

20

()

v

30

35

40

45

w
w

Go

6

w

623,316 8

pull on the armature exerted by the magnets
is diminished more and more and the speed
of rotation of the armature is corvespondingly
reduced, thereby reducing the numnber of
breaks and at the same time lengthening the
time which the circuit of the induetance-coil
is closed. This is of great importance, be-
causo thereby it results that the degree of
magnetic saturation of the core or field °
may be increased up to its highest limit.

I place the arm or wire d° slightly tangen-
tial to the armature, as will be seen viewing
TFig. 2, in order that the rolls d' may strike
the extreme end thereofl with least frietion,
striking outward instead of sgquare against
the end.

The mains b* 1%, Fig. 1, are connected, as
stated, to the break by the conductors b° 7,
and in order that the condenser may not dis-
chargoe back through the break I interpose in
these conductors a resistance, herein shown
as consisting of ‘a few small turns % The
discharge from the condenser will seek the
path of least resistanee, and therefore I inter-
pose jush sulficient resistance at b® to prevent
said discharge acting through the break, but
not enough to ronder the condenser inoper-
ative. One object of this special break is to
make it possible to get all the efficiency out
of the inductance apparatus B that theré is.

This would be impossibe with any usual

break, for the reason that if a usnal break
were used, soas to give an equivalent period
in whicl the cirenit was closed, the brush
would remain upon the surface of the brealk,
tending through the heat or friction engen-
dered to arc upon it, so that the condenser
could not receive the full charge from the in-
ductance-coil,buta portion would belostupon
the break-surface. My break, however, gives
anabsolutelyinstantaneous brealk, this brealk,
moreover, being of extremely short duration,
50 that in practice I am cnabled to leave the
cireuit clesed during thirty-five thirty-sixths
of the period of rotation of the break-arma-
ture, thereby leaving the inductance-coil B
all of this period in which to raise its poten-
tial.  I6will be understood that as the point
of highestsaturation of the coreis approached
the discharge into the condenser is much
greater in volume than if the magnetic flux
were not complete,

In my break thereis not only no chance for
it to are, as there is no surface for it o are
over, but the break itself is so exceedingly
quick that there is not cven a spark at the
time of break, but there is merely occasion-
ally a residual spark upon the closing of the
break. Thus T am enabled to avoid entirely
the considerablelossof energy heretofore con-
sumed by the break, and I am enabled by the
use of this break, in connection with the spe-
cialinductance-coil B,to charge the condenser
with an amperage which has not been possi-
ble in any system heretofore. Also by rea-

son of the spark-gap G, which I will now de-

seribe, I am cnabled to maintain the eon-
denser action at the maximum charge and
without any danger of breaking it down.

I provide electrodes in the form of opposite
parallel disks ¢ ¢, the air-gap between whose
plane surfaces constitutes the spark-gap, the
extended area of these electrodes preventing
the tendency of the condenser to discharge
until it has reached its maximum charge, and
also causing the discharge to be exceedingly
sudden when it does take place and the disks
not being liable to become unduly heated.
The spark-gap G constitutes virtually a self-
recuperative orindestructible condenser, as it
wero, the parallel and preferably plane motal-
lic surfaces ¢ ¢' being the discharge-surfaces
which discharge through or across the inter-
vening air-dielectriec. The air-gap is broken
through when the voltage has exerted a suffi-
cient strain upon the air to rupture it. The
larger the disks are the farther apartthey will
spark. Ateach discharge of the condenser a
small portion of these plates is oxidized, the
suceessive discharges producing- very thin
oxidation here and there until the enfire sur-
faces of the two disks are completely oxi-
dized. Reterring to Figs. 5 and 6 for the de-
tails of this spark-gap, it will be seen that T
provide a plurality of posts ¢? threaded at
their upper ends and carrying shouldered
nuts ¢% on the shoulders of whieh is placed
the top disk ¢', being held accurately on said
shoulders by a spring ¢* under a tension-nut
¢°, said nut and spring being mounted on the
reduced end of a central post g° over which
the plates g g are placed. The opposite plate
g rests on a support or table g7, provided on
its under side with a pluarality of recesses or
sockets ¢®, herein shown as three in number,
which receive props or struts ¢, projecting
upwardly from the base ¢ of the instrument.
These props g aré of precisely equal length,
so that they support the plate ¢ in absolute
parallelism to its opposite plate ¢'. Thesup-
port ¢ has depending from its lower side a
stud ¢!, which'is engaged by the bifurcated
end g of a lever ¢, pivoted at g* to a post
¢ on the base. By this provision the most
delicate adjustment is possible simply by
swinging the lever ¢** one way or the other,
so as toincline the struts ¢” more or less, and
thereby increase or decrease the distance be-
tween the plates ¢ ¢/, the nuts g* being de-
pended upon for the coarser adjustments of
the plales.

I have shown the plates g ¢’ as hollow and
provided with water-circulation pipes g in
order that they may be absolutely prevented
from all heating under extraordinary condi-
tions.

The indnction-coil E comprises a primary
e of large cross-sectional area, capable of ve-
ceiving a considerable amperage, the second-
ary ¢ being wound on the principle explained
in connection with the coils b 0, so that its
inner terminal alone has the high-potential
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discharge,the other terminal having compara-
tively no discharge. I do not herein claim
this induetion-coil, inasmueh as it forms the

subject of another application and is therein |

claimed; norwillT herein farther describe the
details thereof, merely showing this particu-
lar coil for the reason that this is the only coil
known to me which can e used for obtaining
the best results from my system; nov do I
herein claim thespecial break device, nov the
specialspark-gap, inasmuch as these form the
snbjects-matter of other applications, Serial
Nos. 691,757 and 691,738, filed September 24,
1898, and are therein claimed, and it will ac-
cordingly be understood that while these par-
ticular instruments ave preferably employed
in my system I do not intend to restriet the
latter thereto, norotherwise than as expressed
in the following e¢laims.  The conditions that
are obtained in this system make it possible
to discharge currents of enormous strength
with great velocity through the primary, the
velocity obtained making it possible 1o raise
the potential in the secondary enormously,
and the said potential heing confined to one
terminal only a resulting discharge is ob-
tained representing the total of the potential
that otherwise would be manifest at both ter-
minals of an ordinary coil.

The spark-gap G is adjusted to the point of
discharge of the condenser which it is de-
sired the latter should maintain, and accord-
ingly said condenser is automatically dis-
charged as often as it rises to said point of
maximum charge, and it can never be over-
charged, for the reason that the spark-gap re-
mains unvarying.

The use of the plates'y ¢ wakes possible
the sudden discharge of the condenser after
ithasreached the certain predetermined point
mentioned, and said discharge is of great vol-
unle or large amperage and of a very sudden
and abrapt natuve, as the current will not
breal across the spark-gap until it cannot
help doing so, and when it does do so the dis-
charge takes place with a minimum heating
effect, not interfering with the efficiency, with
very rapid and with very short and sharp os-
cillations, incapable of being obtained be-
tween a hall or point discharge-gap and pro-
ductive of very great results in the secondary.

The plates g ¢ of the gap G are adjusted to
the potenfial at which it is desired the con-
denser C shall discharge, and then the break
D is regulated to give the volume or amper-
age of current which it is desired shall charge
the condenser, the latter being automatically
discharged astrequently as its charge reaches
the predetermined limit to which the spark-
gap has been adjusted. For example, sup-
posing that the break D is adjusted so as to

require the inductance deviee B to operate at

itssaturated point,as before explained. Then

the number of discharges of the condenser |

across the spark-gap during each fluctuation
in the coil I3 will be many more times than if

623,316

| the break D were operating more rapidly, and

hence the rapidity of the discharge from the
~induetion-coil E is increased inits efficiency,
giving more volume of discharge.

It must be understood that the potential
that i3 developed in the indnction-coil ¥ is
not as great when the plates ¢ ¢' are brought
near together asitis when they are far apart,
Decause in the latter case the condenser
charge becomes greater necessarily before it
is discharged. DBy increasing the length of
the spark-gap, the speed of the hreak remain-
ing the same, I get an increase of potential in
the oscillator or induetion-coil I, and also T
may obtain the same effect without varying
the length of spark-gap by decrcasing the
speed of the break.

The maximum potential obtainable from
the induection-coil is when the break is ad-
justed to rotate at a speed sullicient to permit
ithe saturation of the core 0% and the spark-
gap at G is lengthened so that the condenser
is allowed to charge to its full capacity.

The sudden opening of the break-gap wide
enough so that no discharge may take place
thereat, but all the echarge seeks a much bet-
ter channel of discharge in the condenser,
taking placeas it doesin an exceedingly small
interval of the period of rotation of the break,
gives the inductance-coil I3 volume of dis-
charge such that it may chavge the condenser
aconsiderable numberof times before another
break takes place; or, to put this in another
way, my apparatus enables me to produce a
charge from the device BB of such enormous
volume that the spark-gap G will be called
upon to automatically discharge {he con-
densera number of times during the interval
of one falling of the lines of force in the in-
ductance device B.

I regard myselt as the first to provide an
induetion system capable of automatically
regulating itself so as to maintain a given
discharge, and I aiso believe myself to be the
first to provide an apparatus capable of main-
taining said condenser-discharge at a given
amperage.

The frequency by my system is practically
unlimited, inasmuch as a plurality of indue-
tance devices B may be connected independ-
ently to the break D and condenser C, merely
being arranged to operate out of step with
each other, and there will be no danger to the
condenser, for the reason that the spark-gap
G will take care of all the charge which may
be delivered to the condenser.

My system enables me to use a small con-
denser and yet withenormous efficiency there-
from.

While I have herein described preferred
embodiments of my invention, T do not re-
strict myself thereto. Tor example, the clec-

t{romagnets d d® need not be used; but in-
stead thereof the inductance deviee I3 may
i be oppositely wound, as indicated in Fig. 4,
i 50 that the cove 1" will be properly located for
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running the armature d?of the break. Inthis
case I malke the ends of the core b hemispher-
ical, thereby obtaining the same advantage
Defore explained in connection with the simi-
larly-shaped surfaces of the core U, and the
coils D1 b1 will be wound back and forth trans-
versely in the same manner as the coils b 0,
the difference being that in.this case the in-
ner terminal becomes the low-potential end
of the coils for connection to the dynamo and
the outer terminals are the high-potentialends
of the coils for connection to the condenser,

this form of apparatus, however, not bheing”

so efficient as the form previously deservibed,
for the reason that the outer or longer turns
present an increased resistanco to the higher
potential, whereas the best effects can be ob-
tained, as before explained, by presenting a
decreasing resistance fo an increasing poten-
tial.

ITaving described my invention, what I
claim, and desire to secure by Letters Patent,
is—

1. Inasystemof the kind deseribed, an elec-
tric eirenit, means ineluding a condenser to
impress thereon a current of high frequenecy,
combined with means for automatically dis-

charging the condenser at any predetermined

degree of charge, and meaus for varying the
amperage charge ot the condenser, substan-
tially as deseribed. )

2. In a system of the kind deseribed, a
source of electrical energy, and a condenser,
combined with a device for raising the poten-
tial of the current, means fordischarging said

raised potential solely in one direction from
said device, and means for controlling the po-
tential of said device, substantially as de-
seribed. =

3. In a system of the kind- described, a
source of elecfrieal energy, a break, con-
denser, and a translating deviee to receive
the discharge from the condenser, combined
with means for preventing the discharge of
the condenser back through the break, saub-
stantially as deseribed.

4. In a system of the kind described, the
combination with asource of electrical energy,
a break, and condenser, of an inductance de-
vice between said sourco of energy and the
break, said device having a magneticcore,and
coils in the influence of said core and wound
to present high potential at one end and low
potential at the other end, said coils having
their low-potential terminals connected tothe
source of energy, and their high-potential ter-
minals connected to the condeuser, and in-
terrupted by the break, snbstantially as de-
seribed.

5. In a system of the kind deseribed, the
combination with asource of electrical energy,
a break, and eondenser, of an inductance de-
vice between said source of energy and the
break, said device having a core prodncing a
magnetic field, and coils in the influence of

- said field and wouna to present high potential
at one end and low potential at the other end,

<t

said coils having theirlow-potential terminals
connected to the source of energy, and their
high-potential terminals connected to the con-
denser, and interrupted by the break, and
means to vary the degree of magnetic satura-
tion of said field in the operation of the sys-
tem, substantially as deseribed.

6. In a system of the kind described, a
source of electrical energy, a break, and acon-
denser, combined with meaus independent of
the break for automatically regulating the
frequency of discharge from said condenser,
substantially as deseribed.

7. In a system of the kind deseribed, a
source of electrical energy, an inductance de-
vice for raising the potential of the eurrent
therefrom, said device delivering said poten-
tial in one direction only and away from the
source of energy, a break provided with
means for maintaining long intervalsof closed

| eircuit, and sudden short intervals of break,

| a condenser, and an antomatic discharge de-

viee for said condenser, substantially as de-
seribed.
8. In a system of the kind deseribed, a

| source of electrical energy, an inductance de-

vice for raising the poteuntial of the current

i therefrom, said device delivering said poten-

tial in one direction only and away from the
sonree of energy,a break provided with means
for maintaining long intervals of ¢losed cir-
cuit, and sudden short intervals of break, a
condenser, means preventing back discharge
from the condenserand sparking at the break,
and an antomatic discharge device for said
condenser, substantially as deseribed.

9. The combination in an electrical cirenit,
of an inductauce-coil having a core produe-
ing a magnetic field and wound to present a
high-potential region at one end and low-po-
iential region at the other end, the terminal
thereof connected with the source of current-
supply being at said low-potential region, and
the opposite terminal being at said high-po-
tential region, said coil having the potential

| thereof decreasing in a constant ratio from

the oneto the other terminal, and mechanism
for interrupting the said circuit, said mech-
anism comprising means for maintaining the
cireuit closed in periods sufficient to fully
charge said magnetie field, snbstantially as
described. ’ )
10, An inductance-coil comprising a cove,
and a winding of current-conductor centrally
of said core, said winding being in two eoils,
each having one terminal adjacent said core
and the other terminal removed from said
core, with all the windings of the coil located

| between said two terminals, and said coil

having its potential varying per turn pro-
gressively in a'counstant ratio throughout its
length from one terminal to the other ter-
minal, substantially as deseribed.

11. Inan inductance-coil, a peripheral core
or magnetic body, and a winding of current-
condactor within the field of said magnetic
body, said conduetor being wound to present
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its successive layers of windings successively | faces are widely distributed about the coil,

shorter from the periphery to the center of | substantially as described.

the coil throughout the entire length of the In testimony whereof I have signed my

conductor, substantially as described. name to this specification in the presence of
5 12, ITn an induectance device, a magnetic | two subseribing witnesses.

core, mr\.d a eoi} {ul,jacem. L]Vlel'.etf), said core TIHOMAS B. KINRAIDL.

presenting curved surfaces adjacent the coil

curving therefrom in a direction away from Witnesses:
the coil, whereby the lines of magnetic force Gro. I, MAXWELL,
re leaving the core perpendicular to said sur- FREDERICK L. EMERY.
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UNITED STATES

PaTeENnT OFFICE.

THOMAS B. KINRAIDE, OF BOSTON, MASSACHUSE'_[‘TS,

ELECTRICAL BREAK.
SPECIFICATION forming part of I.etters Patent No, 623,317, dated April 18 1889,

Ongmal application filed May 5, 1898 Serial No. 679,799 Divided aad vhis application filed September 24,1898, serial No.
" 691,767, (No model,)

1o all whom it may concern.: :

Bo it known that X, THOMAS B. KI\RAIDE
of Boston, eounty of Suﬁ'olk State of Massa.
chusetts, ha.ve invented an Im provement in
Electric Breaks, of which the following de-
scription, in connnetwn with the accompany-
ing drawings, is a specification, like letters
on t'he drawings representing like parts.

My present appllcmtlon is a division of my
agghcamon Serial No. 679,799, filed May 5,
1898

Electric breaks as heretofore provided have
been subject to considerable sparking, which

" is not only destructive of the apparatus, but
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* of one form of my bleak Fig. 2 shows the
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is very objectionable in its effects on the eur-
rent and system being operated, this being
especially true of rotary breaks which operate

by means of a brush in frictional engagement’

with a rotating surface.” Accordingly I have
invented a.break in which there is no chance
for arcing, as there is no surface to arc over,
anad also a leading object of my break is to
provide a means f01 making an exceedingly
quick break with a relatively long period of
closed circuit, my break rendeun“ it possible
to regulate the period of closed circuit aceu-
rately, Many considerable advantages re-
sulting from this construction will oceur to
those skilled in the art. )
The details of construction and principles
of operation of my improved break will be
more fully pointed out in the following de-
scription, reference being had to. the accom-
panying drawings, in which IThave illustrated
a preferred embodiment of my invention, and

‘the latter will be more particularly definedin

the appended claims.
In the drawings, Figure1 is a fop plan view

same in elevation.
On a suitable base D, I journal, in a cen-

" tral post or bearing d; a spindle d' of an iron

45

50

plate or armature. d" lmvm" two or more re-.
.gions of varying mass of ma“nctle material, -

horem shown in the form of eccentuc edges
d?, as clearly shown in Fig. 1.-

My object is to provlde regions of increas-
ing magnetic attraction to codperate with one
or more suitable electromagnets ov solenoid
devices so located as to aucenssuely attract

‘of the arm df,

Lhese regionsof varying mass of magnetic ma-

terial foz- rotating the armature, as will now -

be explained.

Mounted on or otherwise connected to ro-
tate. with the armature «? are one-or more
small antifriction-rolls.d?, two being herein
shown mounted at the oppostte ends ot‘ a bar

" %, clamped adjustably ontheplated®. These

rolls or clrcmt-mtermpters are prefora.bly of

‘indurated fiber.

Mounted to extend intothe path of the rolls
d* is an arm, (shown as a wire:d®;) carrying a
hammer @7 to contaet with an. d]l\'ll d®on a
post d° and limited in its movement by a fiber

-stop ' on the end of an adjusting-serew d'

The wire d®is carried bya hub d%, loose on'a
pin d* and held under tension by a-spring-
coil d¥, Fig. 2, fastened at one. end to said
hub and at its other end to anut d¥, carrying

dnadjusting orsetserew d*, so that by loosen-

ing the set-screw and swinging its handle one
way or the other the resistance of the arm d°
may be varied.

Preferably adjacent the periphery of the

armature d? I place attracting means, herein
shown in the form of solenoids or electromag-
nets d'" d%, connected with the main or other
source of current by wires d, which enter

| the solenoids at their irffier termmals, so that

as the magnets d'7 d" are energized they at-
tract the armature or plate d?, and by the in-
creasing pull exerted theleou on account of

the eccentrie surfaces d® they cause the plate

to rotate with a speed only/checked by the
striking of'the interrupters d*against the end

tively.to the ]n"hest points of the surfaces. ds,
so that they cm: oft. the current just befoxe

said rolls being placed rela-

65.

70
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said highest peints get opposite the propel-

lin r*-mafrnets, thereby permitting the momen-
tum of the plate or armature cP to carry said
higliest points beyond the magnetssufficiently

to plevont the latter exerting any retarding

influence on the rotation of the break.
Preferably I mount the anvil and hammer
on a swinging ledge or carrier %, journaled
on the post , so that I am enabled to regu-
late the speed of the break simply by swing-
ing the carrier d* one way or the other. The

same effect may be obtained by shlftmv the

go

100




10

‘the magnets is diminished more and more,
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roil or rolis d* on the plate d?, provided they
are carried, as preferred, on a bar @’ so that
they can be shifted. This adjustment can-
not of course take place while the apparatus

is in operation, and therefore for instantane-

ous regulation of the apparatus I providethe
swinging carrier d*.

A movementof the carrier from right toleft
causes thecurrent to be broken before the
armature has reached its point of greatest at-
traction, and as it is° moved farther toward
the left the pull on the armature exerted by

and the speed of rotation of the armature is
correspondingly reduced, thereby reducing
the number of breaks and at the same time
lengthening the time which the circuit bemg
mten upted is closed.
I place the arm or wire d° slighily tangen-
ial to the armature; as will be seen viewing

Fig. 1, in ‘order that the rolls d* may strlke¢

the extremo end thereof with least frietion,
striking outward instead of square against
theend. Thearmd’is connected to themain
or branch therefrom at d* by means of any
suitable conduector d®, and the anvil @ has
a connection d” to the delivery end d* of the
eireuit, as will readily be understood.

In operation the magnets being énergized
attract the eccentric surfaces or other vary-
ing masses of magnetic material, so asto cause
uhe armature to rotwte over to the left, Fig.
1, the circuit being completed at d¥ @ until
the very moment “When the interrupter d*
strikes the free énd of the arm d°, whereupon
the circuif- is’ instantaneously broken and
as this time oecurs slightly before the highest
poinis or places of greatest attraction of the
armature come opposite the solenoids the
latter are rendered inactive merely during
the moment when the momentum of the arma-
ture i3 carrying the latter by the solenoids,
soastc bringthe region of least magnetic mass
again opposite the solenoids in position for the
Late r, upon becoming active by the making
again "of the circuit, to renew their pull upon
the armatire, and thereby continaeits rapid
revolution. This action is rapidly repeated
at every make and break of the instrument.

1 prefer to provide opposwe solencids in

order Lo render the device perfectly balanced
and ﬂ“qm-runmng, although it will be un-
derstood that variationsin t.hlsand inallother
detnile of my invention may be made.

B the use of my invention the time-period
of clesad eircnit may be made as considerable
asdesired. With any usual break this would
be impossible, for the reason that in order to
give an equivalent period of closed circuit
the brush would of necessity remain upon the
surface of the break so long as to heat frie-
tionally the surfaces, so as to produce a con-
stant ave, ultimately destroying the break as

well as the cfficiency of the circuit. In 'm

623,317

there is not even a spark at the time of break,
but there is merely occasionally a residual
spark upon the closing of the break.

Having described my invention, what I

claim, and desire to seeure by Letters Patent,
is— . :
1. An electric break comprising arotating
member, an electromagnet, a break device,
and means driven by said rotating member
for interrupting said, break device, said ro-
tating member presenting a surface of attrac-
tion to said magnet eccentric to the center of
rotation of said member, substantially as de-
seribed.

An electric break comprising-a rotating
member an electromagnet, a break devme,
and meaus driven by 341d rolatlnfr member
for interrupting said break de\'lce, said ro-
tating member presenting a surface of attrae-
tion to said magnet eccentric to the center of
rotation of said member, and means for vary-
ing the time of interruption of said break de-
vice relatively to the point of highest attrac-

tion of said eccentricsurface,substantiallyas’

deseribed.

3. Au electric break comprising a rotating
member, an electromagnet, a spring, a break
device, means to vary the resistance of said
break device, and means driven by said ro-

tating member for interrupting said break

‘device, said rotating member presenting a
surface of attraction tosaid magnet eccentric
to the center of rotation of said member, and
means for varying the time of interruption of
said break device relatively to the point of
highest attraction of said eccentric surface,
substantially as described.

4. An electric break comprising a rotating
member having regions of varying mass of
magnetic matema.l producing regions of in-
crea-sing magnetic attraction, an eleetromag-
net adjacent said rotating member, a break
device, and an interrupter driven by said ro-
tating member for interrupting the break de-
vice, substantially as described.

5. An electric break comprising a rotating
member having regions of varying mass of
magnetic material producing regions of in-
creasmg magnetic attraction, an electromag-
net adjacent said rotating member, a break
device, and an mterrnpter-canuedby saidro-
tating member for interrupting the break de-
vice, substantlally as described.

6. An electric break comprising a rotating

member having regions of varying mass of

magnetic material producing regions of in-
creasing magnetic attraction, an electromag-
net adjacent said rotating member, a break
device, and a pivoted roll carried by said ro-
tating member for interrupting the break de-
vice, subshnma,lly as described.

7. An'electric break comprising a rotating
member having regions of increasing mag-
netie attraction, an electromagnet adjacent
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. concentrically to said rotating member, sub-.
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for adjusting said roll on said rotating mem-
ber, substantially as described.

8. An electric break comprising a rotating
member having regions of increasing mag-

netic attraction, an' electromagnet adjacent

said rotating member, a break device, and a
bar fixed on said rotating member and pro-
vided with rolls pivoted thereon at its oppo-
site ends'inlime with- and -to interrupt said
bregk device, substantially as described.

9. An electric break comprising a rotating
member having regions. of increasing mag-
netic attraction, an electromagnet adjacent
said rotating member, a break device, and an
interrupter carried by said rotating member
for interrupting the break device, said break
device being mounted on a carrier movable

stantially as described:

10. An electric break comprising a rotating
member having regions of increasing mag-
netic attraction, an electromagnet adjacent

said rotating member, a break device, and a
revolving interrupter driven by said rotating
member, said break device including a yield-
ing arm projecting obliquely into the path of
said interrupter, substantially as described.

‘11. Anelectric break comprising an arm
carrying a hammer, an anvil opposite said
hammer, said arm beingyieldingly supported
and provided with means for regulating the
tension or resistance thereof, an interrupter
for engaging the free end of said arm, and
automatic means operated by the current be-
ing broken for driving said interrupter, sub-
stantially as described.

In testimony whereof I have signed my
name to this specification in the nresence of
two-subscribing witnesses.

THOMAS B. KINRAIDE.
Witnesses:
GEO. H. MAXWELL,
ALEXANDER C. PROUDFIT.
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NITED STATES

THOMAS B.

PatenT OFFICE.

KINRAIDE, OF BOSTON, MASSACHUSETTS.

ELECTRICAL SPARK-GAP.

SPECIFICATION forming part of Letters Patent No. 623,318, dated April 18, 1899.
Application fled September 24, 1898, Serial No, 691,758, (No model.) '

To «ll whom it maj concerm:

Be it known that T, TH0MAS 13. KINRAIDE,
of Boston, county of Suffolk, State of Massa-
chusetts, have invented an Improvement in
Electric Spark-Gaps, of which the following
description, in connection with the accompa-
nying drawings, is a specification, like letters
on the drawings representing like parts.

The more recent developments in electrical
matters, and particularly in the line of ex-
perimental research in connection with static
electricity, have developed couditions requir-
ing the discharge of such enormous potentials
and amperage asto render the apparatus here-
tofore provided for such purposes inefficient
and largely useless, for the reason that these
enormous discharges which the electrician
frequently desirves to experiment or deal with
very quickly render inoperative or destroy
such usual apparatus.

Accordingly it is the objeet of my present
invention toprovide a practically indestructi-
ble discharge apparatus to meet the more ex-
acting requirements of the present day; and
to that end I provide a spark-gap which is
virtually self-recuperative and comprises op-
posite parallel discharge-surfaces of consider-
able area, which, besides their practically in-
destructible character, possess numerous very
importantadvantages, allaswill be more fully
pointed out in the course of the following de-
tailed description of the apparatus, reference
beinghadto the accompanying drawings,illus-
trative of preferred embodiments thereof.

Inthedrawings, Figure 1 represents in side
elevation asimpie form of my improved spark-
gap. Tig. 2 is a similar view showing a modi-
fication. TFig. 3 is a top plan view of the form
of apparatus shown in Fig. 2. )

While the spark-gap which constitutes my
invention and which I will now describe is

primarily intended for use in discharging con- : i
: with a plurality of recesses or sockets, herein
No. 679,799, filed May 5, 1898, it will be un- |

densers, as shown in my application, Serial

derstood thatitis notlimited thereto, but may
be employed in various other relations.

I provide electrodes preferably in the form
of opposite parallel disks g ¢', the air-gap be-
tween whose plane surfaces constitutes the
spark-gap, the extended arca of these elec-
trodes preventing the tendency of the con-
denser, for example, to discharge until it has

reached its maximum charge and also caus-
ing the discharge to be exceedingly sudden
when it does take place and the disks not be-
ing liable to become unduly heated.

The spark-gap constitutes virtually a self-
recuperative or indestructible condenser, as

i it were, the parallel and preferably plane me-

tallic surfaces ¢ ¢ being the discharge-sur-
faces, which discharge through or across the
intervening air dielectric. The air-gap is
broken through when the voltage has exerted
a sufficient strain upon the air to rupture 1.
The larger the disks are the greater condenser
capacity will they have, and hence the farther
apart they will spark.

At each discharge of the condenser a small
portion of the plates ¢ ¢'is oxidized, the suc-
cessive discharges producing very thin oxi-
dation here and there until the entire sur-

6

7

faces of the two disks are completely oxidized. -

Suitable means is provided for accurately ad-
justing these plates relatively to each other
and regulating their distance apart, or, in
other words, for controlling the resistance of
the intervening gaseons dielectric, and, refer-
ring to the drawings, where I have shown a
preferred means for accomplishing my object,
it will bo seen that I provide a plurality of
posts g2 threaded at their upper ends and
carrying shouldered nuts ¢*, on the shoulders
of which is placed the top disk ¢'. The op-
posite plate ¢ resis on a support or table ¢*
and is wmounted loosely on .a post g°, being
normally held downwardly by a spring ¢
contained in a hanger or housing ¢, depend-
ing from the table g*, said spring bearing at
one end against the flanged lower end of the
hanger ¢*and at its other end bearing against

a washer ¢f, retained by a screw ¢, whose. ..

head enters a hole or recess in the plate g for
centering the latter.

The plate g is provided on its under side

shown as three in number, which receive
props or strats ¢ projecting npwardly from
the base of the instrument. These props g
are of precisely equal length, so that they
support the plate g in absolute parallelism to
its opposite plate ¢'. The support g*bas de-

_pending from its lower side a stud ¢*, which
is engaged by the bifureated end g of a le-
ver ¢, pivoted at g' to a post g™ on the base.
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By this provision the most delicate adjust-
ment is possible simply by swinging the lever
g% one way or the other, so as to incline the
struts ¢ more or less, and thereby increase
or decrease the distance between the plates
¢ ¢', the nuts ¢° being depended upon for the
coarser adjustments of the plates.

In Figs. 2 and 3 T have shown the plates ¢
g’ as hollow and provided with waler-circu-
lation pipes ¢*°in order that they may be ab-
solutely prevented from all heating under ex-
traordinary conditions, Under nsual condi-
tions, however, this provision is entirely un-
necessary, it bcmﬁsufhmeutsnnplyto provide
the plates, as shown in Fig. 1.

When the adjacent surfaces of the plates
have become entirely oxidized, the plates may
be turned over and their oppositesides used,
and when both sides have become oxidized
they may be readily removed and scoured off
without destroying any of their adjustments.

My apparatus makes possible the sudden
diseharge of a condenser alter the latter has
reached a certain predetermined point, and
said discharge is of great volume or large

“amperage and of a very sudden and abrupt

nature, asthe current willnot break across the
spark-gap until it cannot help doing so, and
when it does do so the discharge takes place
with a minimum heating effect, not interf{er-
ing with the efficiency, with very rapid and
with very short and sharp oscillations inca-
pable of being obtained between a ball or
point dischm’ﬂe gap.

The ad]ustmeut ‘of the plates relatively to
each other regulates the amperage-discharge
of the instrument being discharged.

Having described my invention, what I
claim, and desire to secure by Letters Patent,
is—

1. Aspark-gap of the k]ud described for use
ina condenser-circuit,said spark-gap present-
ing opposite parallel discharge-surfaces of
relatively large arcas and means for regulat-
ing the discharge distance between said par-
allel surfaces, whereby a condenser charge
may beautomatically governed, substantially
as described.

2. The herein-described spark-gap compris-
ing opposite electrodes presenting parallel
discharge-surfaces, one of said electrodes be-
ing supported on three or more struts of equal
length, and means for rotating said strut-sup-
ported electrode about its conter, whereby its
adjustment may be varied to and from the op-
posite electrode, substanmally as described.

3. A spark-gap, comprising two permanent
large superficial areas parallel to each other,
constituting opposite discharge-surfaces, and
an interposed gaseous dielectric, said dis-
charge-surfaces having condenser capacity

for breaking down the intervening dielectrie,

‘and the latter antomatically restoring or re-

newing itself, substantially as described. .

4. Aspark-gap comprising opposite hollow
plates or disks having parallel discharge-sur-
faces, means for regulating the discharge dis-
tance between said surfaces, and circulation-
pipes entering the same, whereby a circula-
tion of water may be maintained for keep-
ing the plates or disks cool, substantially as
described.

5. A spark-gap comprising thre¢ or more
posts, shoulders adjustable thereon, a plate
or disk supported on said shoulders, a second
plate below the same, a support therefor,
three or more upright struts loosely engaging
said support, and means to rotate said sup-
port about its center, whereby said struts are
simultaneously and similarly moved for va-
rying the distance apart of said plates, sub-
stantially as described.

6. A spark-gap comprising a central post, a
plurality of supporting-posts, two plates, one
carried by said supporting-posts and the other
adjacent said eentral post, three or more simi-
larstrats supportingsaid lower plate, aspring
maintaining said struts in proper supporting
relation, and means to rotate the lower plate
on said ecentral post, substantially as de-
scribed

7. A spark-gap comprising a plurality of
supporting-posts, two plates, the lower plate
being pivotally mounted, three or more simi-
larstruts supporting said lower plate, and the
upper plate being supported by said support-
ing-posts, a lever pivotally mounted adjacent
salid lower plate and loosely connected there-
with at its inner end for rotating said plate
and tipping s(ud struts, substantmlly as de-
seribed.

8. A spark-gap comprising a central post, a
plurality of supporting-posts, two plates, the
lower plate being pivotally mounted concen-
trically to said central post, a hanger depend-
ing adjacent said post, a spring between said
post and hanger and engaging the hanger at
its lower end And held by the post at 1ti up-
per end, three or more similar struts support-
ing said lower plate, and the upper plate be-
ing supported by said supporting-posts, a le-
ver pivotally mounted adjacent said lower
plate and loosely connected therewith at its
inner end for rotating said plate and tipping
said struts, substantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subsecribing witnesses.

THOMAS B. KINRAIDE.

Witnesses:
Greo. H. \IA‘{“ ELL,
ALExXANDER C. PROIJDEITJ
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COMPLETE SPECIFICATION.
Improvements in Electric Spark Gap Apparatus.

[, Tiomas Burron Kixuame, of 38, Spring Park Avenue, Jamnica Plain, in
the State of Massachusetts, one of the United States of Americs, Electrician, do
hereby declave the nature of this invention and in what manner the same is to
be performed, to be particnlarly described and nscertnined in and by the following
statemen! ;—

The more recent developments in elecirical matters, and partioularly in the
line of experimental research in connection with static electricity, has developed
vonditions requiring the discharge of such enormous potentials and amperage as to
render the apparatus heretofore provided for such purposes inefficient and largely
useless, for the resson that these enormous dischurges which the electrician frequently
desires to experiment or deal with very quickly render inoperative or destroy sucl
usunl apparatus.

Accordingly, it is the object of my present invention to provide a practically
indestructible discharge apparatus to meet the more exacting requirements of the
present day, and to that end I provide a spark gap which is virtually self-recuperative,
and comprises opposite parsllel discharge surfaces of considerable aren, which, besiiles
their practioally indestructible charncter, possess numerous very important advan-
tages all as will be more fully pointed out in the course of the following detailed
description of the appamtus, reference being bad to the accompanying dmwings
illustrative of preferred embodiments thereof,

In the drmwings, Fig. 1 represents in side elevation a simple form of my improvesd
spurk gap,

Fig. 2 is asimilar view shewing a modification.

Fig. 3 is a top plan view of the form of appamtus shewn in Fig. 2.

I provide electrodes preferably in the form of opposite parmnllel dises g, ', the air
gap between whose frame surfaces constitutes the spark gt\r, the extended arca of
these electrodes preventing the tendency of the condenser (for exnmple) with which
my invention will ordinarily be used, to discharge until it has reached its maximum
charge, and also enusing the discharge to be exceedingly sudden when it does take
place, and the dises not being liable to become unduly heated,

The spark gap constitutes virtually a self-reenperative condenser, as it were, the
parallel, and preferably plane, metallic surfaces g, 4, being the discharge surfuces
which discharge through or across the intervening nir dieleetric. The nir gap is
broken through when the voltage lias exerted a sufficient strain upon the air to
rupture it.  The larger the dises are, the grenter condenser capaeity will they bave,
and hence the further apart they will spark.

At each discharge of the condenser a small portion of the plates g, &, is oxidized,
the successive disolinrges producing very thin oxidation here and there until the
entire surfnces of the two dises are completely oxidised. These dises may be made of
copper or other suitable conductor material,

Suitable means is provided for accurately adjusting these plates relatively to each
other nnd regulating their distance upart, or, in other words, for controlling the
resistance of the intervening gngeous dielectric, and referring to the drawings, where
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2 N¢ 5518.—A.D. 1899.
Kinyaide's Improvemends in Electric Spark Gap Apparatus,

I hove shewn a preferred means for accomplishing my object, it will be seen that |
provide a plurality of posts g° threaded at theic upper ends aud carrving shonldered
nuts ¢ on the shoulders of which is plased the top dise o'

The opposite plute g rests on a support or tuble ¢ aud is monnted loosely on a
post % being normally held downwardly by a spring o* contained in a hanger or
housing o depending from the table ¢* said spring bearing at one end agninst the
flanged lower end of the hanger :;" and at its other end bearing against o washer g
rotained by u serew o° whose head enters a hole or resess in the plate ¢ for centering
the latter,

The plate g iz provided on its underside with a plurality of recesses or sockets,
herein shewn as thres in number, which receive props or strats ¢'* projecting upwardly
from the base of the instrument,

These props ' are of precisely equal length, so that they support the plate yin
absolute parallelism to its opposite plate g%

The support o* has depending from its lower side a stud o™ which is engaged by
the bifurcated end ¢'* of a lever g** pivoled at o' to a post 4% on its base.

By this provision the most delicate adjustment is possible simply by swinging the
lever g** one way or the other so as to incline the struts ' more or less, and thereby
increase or decrease the distance between the plates o, ¢f, the nuts ¢ being depended
upon for the coarser adjustments of the plates.

In Figs. 2

circulation |.i[»‘

13 I have shewn the plates ¢, o% ns hollow an
1

vided with water
y in order that they may be absolutely preveated from all heating
uider extrnordinary conditions,

Under usunl conditions, however, this provision is entirely nnnegessary, it being
sufficient simply to provide the plates as shdwn in Fig. 1,

When the adjacent surfaces of the plates have become entirely oxidized, the plates
may be turned over and their opposite sides used, and when both sides have become
oxidized, they may be readily removed and scoured off without destroying nny of
their adjnstments.

My apparatus makes possibie the sudden discharge of a condenser after the latter
has renched a certain predetermined point, and suid discharge is of great volume or
lurge ampernge aud of a very sudden and abrapt nature, as the current will not break
across the spark gap until it cannot help doing so, and when it does do so the dischargs
tukes ploce with & minimum heating effoct, not interfering with the efficiency, with
very rapid and with very short and sharp oscillations incapable of being obtained
between a ball or point discharge gap.

The ndjustment of the plates relatively to each other regulates the amperage
digcharge of the instrument being discharged.

Having now particularly desoribed and ascertained the nature of my said inven-
tion, aud in what manner the sume is to be performed, I declare that what 1
olnim ik :—

1. A vpark gap of the kind described, ssid spark gap presenting opposite parallel
dizcharge surfuces of relatively large nreas, and means for regulating the discharge
distance between said parallel surfaces, substantially as described.

2, The herein described spark gap comprising opposite electrodes presenting
paralle]l discharge surfuces, one of said clectrodes being supported on three or more
struts of equul length, and meaus for rotating said strut-sapported electrode about
its centre, whereby its adjustment may be varied to and from the opposite electrode,
substantindly as deseribed,

$. A spark gap comprizing two permanent large superficial arcas parilel to each
other, constituting opposite discharge surfaces, and an interposed gaseons dielectric,
snid dizcharge surfaces having condenser capacity for breaking down the intervening
dielectrie, and the Iatter automatically restoring or renewing itself, substantially as
desoribed,

4. A spark gap comprising opposite hollow plates or dises having paralle! discharge
surfices, means for regulating the discharge distance between said sarfaces, and
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Kinraide's Improveinents in Electric Spark Gap Apparatus,

ained

circulation pipes entering the same, whereby a cirenlation of water may be mai
for keeping the plates or discs cool, substantinlly as described.
\ ]

l' WM ord

arke gap compriging three or more posts, shoulders adjustable thereon, n

supported on said shoulders, & second plate below the same, a support
y three or more upright strats loosely engaging said sapport, and means to
said support about its centre, whereby =aid struts are simultaneously and
similarly moved for varying the di e apart of said plates, substantially as
described.

6. A spark gap comprising a central post, a plurality of supporting posts, two
plates, one earried by siaid supporting posts and the other adjncent said central post,
three or more similar struts sapporting said lower pl 8 spring maintaining said
stru means to rotate the lower plate on said

central post, subs .-‘.!:..‘1_\' ns deseribe

rot

& in proper sapporting relation,
| 13 s

7. A5 compnsing a plarality of sapporting posts, two plates, the lower
plate being tally mour e similar 3 porting =aid lower
plate the upper piate being y #aid supporting posts, a lever pivotally
mounted adjacent said lower » ' 100s5e]y i therewith at its inner end

for rotating said plate and tipping sa v a3 deseribed,

plurality of supporting posts, two
Iate being pivotally mounted concentrically to said central post, a
hanger depending adjucent said post, a spring hetween said post and hanger and
engaging the hanging at its lower end and held by the post at its upper end, three or
more similar struts supporting said lower plate, and the upper plate being supported
by said supporting posts, n lever pivotally mounted adjacent said lower plate and
lposely connected therewith at its inner end for rotating said plate and tipping said
struts, substantially as deseribed,

1 struts, substantial

8. A spark gap comprising a central post, a
plates, the lower

Dated the 14th day of March 1899.

WM. BROOKES & SON,
a3 and 56, Chancery Lane, London, A

ents for the Applicas
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& THOMAS BURTON KINRAIDE v JAMAICA-PLAIN (Mass., V. St. A).

Vorrichtung zur Erzeugung elektrischer Entladungen.

Patentirt im Deutschen Reiche yom 21. M&rz 1899 ab.

Die neuerliche Entwickelung auf elektrischem
Gebiet, insbesondere in Richtung der experi-
mentellen Arbeit mit statischer Elektricitit er-

fordert Entladungen von solch enormem Po- !
tential bezw. Mengen aufgespeicherter Elektri- |

citdt, dafs die tiblichen Vorrichtungen, indem
sie sehr rasch unwirksam werden oder der

Zerstdrung unterliegen, unzureichend geworden |

sind.

Dieser Uebelstand wird der vorliegenden
Erfindung geméfs beseitigt durch die Ver-
wendung des bekannten Kohlrausch'schen
Plattencondensators als Funkengeber zur Er-
zeugung oscillirender Entladungen, d. h. es
wird die Entladung bewirkt vermittelst zweier
unter Belassung cines Funkenraumes streng
parallel zu einander angeordneten Flichen von
grofser Ausdehnung.

Die Erfindung ist in zwei Beispielen in den
beiliegenden Zeichnungen veranschaulicht.

Fig. 1 zeigt in Seitenansicht eine sehr ein-
fache Ausftihrungsform und

Fig. 2 in gleicher Darstellung eine mit KuhI-
vorrichtung  fir  die Ent]adungsplalten ver-
sehene Abdnderung; Fig. 3 ist die Oberansicht
zu Fig 2. ’

Die Entladungselektroden bestehen ans den |

metallenen Platten oder Scheiben g g', welche,
mit méglichst ebener Oberfliche versehen, streng
parallel zu einander angeordnet sind; der Luft-
raum zwischen den Platten bildet den Funken-
raum. Je grofser die Scheiben sind, um so
grofsere Condensatorcapacitit besitzen sie, und
durch einen um so weiteren Zwischenraum
lassen sie Funken iiberschlagen.

Die Scheiben bezw. Platten g g! sind behufs |

Aenderung des Widerstandes des zwischenge-
schalteten gasférmigen Dielektrikums verstellbar
gemacht. Aus den Zeichnungen, in denen die
hierzu vom Erfinder angewendete Einrichtung
veranschaulicht ist, ersieht man, dafs eine An-
zahl Sdulen g? angeordnet ist, auf deren obere
mit Gewinde versehene Enden Muttern g% ge-
schraubt sind mit Schultern zum Aufsetzen der
oberen Scheibe oder Platte gl

Die Gegenscheibe g ruht aof einer Unter-
lage oder einem Tisch g*; sie ist lose in
einem Stulchen g*® gehalten und wird fiir ge-
wohnlich gegen ihre Unterlage gezogen durch
eine Schraubenfeder g% welche in einem von
der Unterlage herabhingenden Gehiuse g7 an-
geordnet ist. Diese Feder g¢ stittzt sich mit
dem unteren Ende gegen den Boden des Ge-

| hduses und mit dem oberen Ende gegen eine

Scheibe g8 welche durch eine Schraube g°
festgehalten ist, deren Kopf in der Scheibe g
zur Centrirung derselben versenkt ist. Die
Scheibe g ist auf der Unterseite mit einer An-
zahl, auf der Zeichnung z. B. drei, Vertiefungen
versehen zur Aufnahme der oberen Enden von
Stiitzen g !0 Letztere sind von genau gleicher
Linge, so dafs sie die Scheibe g " absolut
parallel zur Gegenscheibe g! halten. Von der
Unterseite der Unterlage g* ragt nach unten
ein Zapfen g'' (Fig. 3), welchen das gegabelte
Ende g™ eines Hebels g'3 umfafst, der in g™
drehbar auf einer Stule g% gelagert ist. In-
folge dieser Einrichtung ist dic genaueste Ein-
stellang in einfacher Weise ermdglicht, indemn
man durch Drehen des Hebels (nach der einen
oder anderen Seite) den Stiitzen g'* eine
grofsere oder geringere Neigung ertheilen und




dadurch den Abstand zwischen den Scheiben
g g' entsprechend vergréfsern und verringern
kann. Die Muitern g* dienen groberer Ein-
stellung durch Heben oder Senken dar oberen
Scheibe.

In den Fig. 2 und 3 sind hohle Scheiben g g*
in Verbindung mit Wassercirculationsrshren g'¢
gezeigt, um jeder Erwirmung unter aufserge-
wthnlichen Umstinden begegnen zu konnen.
Fiir gewdhnliche Umsténde ist diese Vorkehrung
vollig tiberfliissig.

Sind die Scheiben auf den Entladungs-
flichen vollstindig oxydirt, so kann man sie
umwenden und die Kehrseiten als Entladungs-
flichen benufzen. Sind auch diese oxydirt, so
kann man die Scheiben leicht herausnehmen
und blank machen, ohne eine ihrer Einstel-
lungen zu zerstdren.

Die Erfindung ermdglicht unter Entwicke-
lung von nur wenig Wirme die jihe Ent-
ladung eines Condensators bei Erreichung einer
bestimmten Ladung uater Erzeugung von Os-
cillationen, wie sie mit gleicher Rapiditat,

Kiirze und Schérfe vermittelst der Entladung
zwischen Kugel und Spitze nicht erzielbar
sind.

PATENT-AKSPRUCHE:

1. Eine Vorrichtung zur ‘Erzeugung elektri-
scher Entladungen, gekennzeichnet durch
die Verwendung des Kohlrausch’schen
Plattencondensators als Funkengeber.

2. Eine Ausfihrungsform der unter 1. ge-
schtitzten Vorrichtung, bei welcher eine der
Entladungsoberflichen von drei oder mehr
Stiitzen von gleicher Linge getragen wird,

welche so angeordnet sind, dafs sie zur’

Regelung des gegenseitigen Abstandes der
Entladungsflichen zusammen geneigl  wer-
den k&nnen.

3. Eine Ausflihrungsform der unter 1. ge-
schiitzten Vorrichtung, bei welcher die Ent-
ladungsoberflichen mit Circulationsvorrich-
tung behufs Durchleitung von Kithlwasser
versehen sind.

Hierzu 1 Blatt Zeichnungen_

BERLIN. GEDRUCKT IN DER REICHSDRUCKEREL




"HOMAS BURTON KINRAIDE v JAMAICA-PLAIN (Mass., V. St. A.).

Varrichtung zur Erzeugnhg elektrischer Entladungen.

Zu der Patentschrift

M 108924.
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THOMAS BURTON KINRAIDE v JAMAICA-PLAIN (Mass., V. St. A.).

Elektrischer Selbstunterbrecher.

Patentirt im Deutschen Reiche vom 21, Mdrz 189g ab.

- 'Die vorliegende Erfindung bezieht sich auf
Stromunterbrecher, welche nach Art der in
Thompson, Der Elektromagnet, 1894, auf
Seite 251 (Fig. 133) und Seite 265 (Fig. 150)
beschriebenen Motoren gebaut sind, d. h. in
der Art, dafs cin die Stromdffoung veran-
lassendes Glied an einem mit Regionen von
zunehmender und dann jidh absetzender Masse
magnetischen Materials versehenen rotirenden
Elektromagnetanker, und zwar sc angeordnet
ist, dafs es den Elektromagnetstromkreis dffnet,
kurz bevor der Anker mit den Punkten grofster
magnetischer Masse vor den oder die Elektro-
magnete gckommen ist, so dafs der Anker sich
unter seiner lebendigen Kraft weiter dreht und
so die Wiederherstellung des Stromschlusses
veranlafst.” Die Erfindung bezweckt die leichte
Verdnderbarkeit der Unterbrechungszahl bezw.
Periodenlinge; dies wird dadurch erreicht,
dafs der daumenscheibenformig gestaltete Anker
durch ein um seine Achse verstellbares Glied
abhcbend gegen einen in seiner Spannung
durch Torsionsfederlagerung regelbaren Hammer
wirkt, der zusammen mit dem Ambos auf
einem um die Ankerachse verstellbaren Triger
angeordnet ist. Es kann so vermittelst Ver-
steliung des Abhebeglicdes vor dem Gebrauch
des Apparates die Periodenlinge eingestellt,
und diese dann dem wahrend der Thatigkeit
des Apparates hervortretenden Bediirfnils ent-
sprechend verlingert oder verkiirat werden,
indem man den genannten Triger so dreht,

dafs er den Hammer in der Bahn des ge-
nannten Gliedes weiter vorwirts- oder zuriick-
stellt. )

Der Unterbrecher ist auf der beiliegenden
Zeichnung in einem Ausfithrungsbeispiel dar-
gestellt, welches Fig. 1 in der Oberansicht und
Fig. 2 in einer Seitenansicht zeigt.

Dic in der Lagerhiilse d drehbare, stehende
Spindel d! trigt eine Ankerscheibe d? von
solcher Form, dafs sie dem oder den {z. B.-
zwel) einander diametral gegeniiber angeord-
neten Elektromagneten oder Solenciden dl7 d'8
Regionen von zunehmender magnetischer Masse
darbietet, indem ihre Peripherie z. B. zu zwei
excentrisch verlaufenden und dann jih ab-
fallenden hubdaumenartigen Vorspriingen 4%
ausgebildet ist.  Fiir jede Umdrebung des
Ankers wiichst so seine Geschwindigkeit von
einer gleichen Anfangsgeschwindigkeit bis zu
einem gleichen Maximum. Mit dem Anker d?
rotiren  Antifrictionsrdlichen d*, deren die
Zeichnung z. B. zwei an den entgegengesetsten
Enden ciner auf dem Anker befestigien
Schiene d° angeordnet zeigt. Sie werden
vorzugsweise aus Vulkanit” oder anderem ge-
eigneten Isolirmaterial hergestellt.  In  ihren
Weg ragt ein, z B. aus einem Drahtstitck be-
stchender Arm d% der den Hammer d7 zum
Stromschliefsen mit dem Ambos d*® triigt, wel-
cher auf dem Ende einer Einstellschraube d°?
sitzt.  Ein vermittelst Schraube d'' verstell-
burer Anschlag d'° (aus gehdrteter Faser) be-




grenzt die Hammerbahn auf der entgegenge-
- setzten Seite. Der Arm oder Stiel d° sitzt
vermittelst Nabe d'* lose auf einem Zapfen 4%
und wird federnd gestittzt durch eine Schrauben-
feder d'* (Fig. 2), die am einen Ende mit der
Nabe d'* und am
Ring d' zusammenhingt, welcher mittelst
Klemmschraube &' auf dem Zapfen 4™ fest-
geklemm! werden kann. Durch Verdrehen des
Ringes nach Losen der Schraube Lifst sich
somit die Hammerspannung einstellen.

Auf der Zeichnung ist angenommen, der
Unterbrecher vermittele das Laden eines Con-
densators; letzterer ist vermittelst Leitungen
d*' d** und Klemmen D' D? iiher die Elektro-

magnete 474! an die Stromquelle, und der |
Unterbrecher ist zwischen die Elektromagnete ;

gelegt.  Gesetzt, der Unterbrecher schliefse
sich (d7 auf d%); alsdann ist der Condensator
kurz geschlossen und derselbe entladet sich in-
folge dessen. Der Stromkreis der Elektro-
magnete jedoch ist geschlossen, und es fliefst
der Strom: Stromquelle, 1%, 48, D', d%2,d7 d%,
d*, D% 4V, 4%, Stromquelle. Die Elektro-
magnete erhalten also Strom und ertheilen dem
Anker d? Drehung nach links (Pfeil Fig. 1),
und zwar wegen des excentrischen Verlaufes
der Vorspriinge d® mit wachsender Geschwin-
digkeit, so dafs das in der Drehrichtung vordere
Réllchen d* mit Kraft gegen das Ende des
Hammerstieles stofst, und der Schiufs 474d*%
augenblicklich geoffnet wird. Die Rollchen o+
sind beziiglich der Ankervorspritnge d° so ge-
legt, dafs sie den Hammer frither aus der Be-
rithrung mit dem Ambos stofsen, als die

dufsersten Theile von d3, das sind die Punkte !

stiitkster  Anzichung, den Elektromagneten

gegeniiber kommen; der Apnker hat also i |

Moment der Stromdéffnung bezw. des Strom-
loswerdens der Elekiromagnete eine sehr hohe
lebendige Kraft. Hierdurch wird der Strom-
kreis der Elektromagnete unterbrochen und
der Kurzschlufs des Condensators aufgehoben.
Es fliefst alsdann der Strom von der Strom-
quelle 419, Elektromagnet d'%, Klemme D! d?!
Condensator d?¢ D?, Elektromagnet d'" zum
negativen Pol der Stromquelle, und der Con-
densator ladet sich. Da der Ladestrom jedoch
sehr schwach ist, so werden die Elektro-
magnete d'7d'® durch ihn nicht merklich er-
regt und kdnnen als stromlos angeschen wer-
den. Unterdessen hat sich. die Ankerscheibe d?
mit den Armen 4° und den Ralichen d* ver-
moge der lebendigen Kraft weiter gedreht, die
Punkte starkster Anziebung sind an den Elektro-
magneten vorbeigegangen und die Punkte
schwiichster Anziehung vor dieselben gekom-
men; nun liafst das Rollchen d* den Ham-

mer d®d’ los und vermdge der Feder 41

wird der Ilammer d7 gegen d® gedriickt und

anderen Ende mit einem’ |

I der Schinfs 47 d® wieder hergestellt. Alsdann
wiederholt sich derselbe Vorgang. Der Stiel 4%
wird zweckentsprechend tangential zum Anker
gestellt, damit dic Rolichen d* moglichst
wenig Reibung zu iiberwinden haben.

Die Roélichenschiene d* ist auf der Anker-
¢ achse verstellbar angeklemmt; andererseits sind
Ambos und Hammer auf einem Triger 4%
angeordnet, der um die Lagerhiilse d (der
Spindel d1) als Zapfen drehbar ist. Hierdurch
ist einerseits die Einstellung der Periodenlinge
vor der Inbetriebsctzung des' Apparates, an-
dererseits die Aenderung der Periode withrend
des Betriebes auf einfachste Weise ermdglicht;
je mehr man die Rollchen d* in Bezug auf
die Ankerscheibe' d2 in der Drehrichtung der-
selben verstellt, um so grofser wird der Ab-
stand der Punkte stirkster Anziehung zwischen
den Vorspriingen d°® und den Elektromagneten
im Zeitpunkte des Oeffnens; letztere {iben also
auch nur eine schwichere Anzichung auf den
Anker aus, und dessen Drehgeschwindigkeit
findet sich entsprechend verlangsamt, so dafs
die Anzahl der Unterbrechungen pro Zeitzin-
heit vermindert, d. h. diec Daaer des jeweiligen
Stromschlusses  bezw. des Condensatorkurz-
schlusses verlingert wird und umgckehrt. Dreht
man nun den Triger d*° z. B. nach rechts, so
wird der Abstand zwischen BHammer und
rechtsseitigem Elekiromagnet verkiirzt und ent-
sprechend auch im Oeffnungsaugenblick der
Abstand zwischen den Punkten stirkster Au-
zichung der Vorspriinge d® und den Elektro-
magneten verringert; letztere tiben also eine
stirkere Anziehung aus und beschleunigen
entsprechend die Ankerdrehung, und umgekehrt.

Infolge der beschriebenen Einrichtung kann
die Stromschlufsperiode fiir die Elektromagnete
so betriichilich wie gewlinscht bemessen wer-
den.” Mit einem gewshnlichen Unterbrecher
wiirde dies unmoglich sein, weil die Biirste
wihrend der Schlufsperiode aufliegen blciben
miifste und die beschliffene Fliche durch ihre
Reibung so stark erhitzen wiirde, dals eine
constante Bogenbildung stattfinde, welche nicht
nur die Wirksamkeit des Stromkreises schadi-
gen, sondern schliefslich auch den Apparat -
zerstéren wiirde. Im  beschriebenen Unter-
brecher ist nicht nur keinc Gelegenheit zur
Bogenbildung vorhanden, weil die dazn er-
forderliche Oberfliche iiberhaupt fehlt, sondern
es vollzieht sich auch die Oeffaung so un-

gemein rasch, dafs sie nicht cinmal cincn
Funken tberspringen macht, was nur ge-

legentlich beim Schiufsmachen eintritt.

PATENT-ANSPRUCH:

Elektrischer Seclbstunterbrecher, be! welchem
1 die mit Stellen von zunchmender und dann




jah absetzender Masse magnetischen Stoffes
versehene umlaufende Ankerscheibe cines oder
mehrerer Elektromagnete einen Hammer ab-
hebt und dadurch den Stromkreis ffnet, da-
durch gekennzcichnet, dafs der in seiner Span-
nung durch Torsionsfederlagerung (d*) regel-

bare Hammer (d7) zusammen mit dem Am-
bos (@8 auf einem um die Achse der Anker-
scheibe (d%) drehbaren Triger (d*°) ange-
ordnet und das von der Ankerscheibe mitge
drehte Oeffnungsglied (4%) um genannte Achse
verstelibar ist.

Hierzu 1 Blatt Zeichnungen.

BERLIN. GEDRUCKT IN DER REICHSDRUCKEREL
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July 22, 1901
Monday Morning
Mr. Gilder,
Editor Century Magazine, -
New York City.

My dear Mr Gilder,

Mr. Thomas B. Kinraide of Jamaica Plain has in the course of extended experiments, secured
some very remarkable and valuable photographic plates containing records of electrical discharges.
There are entirely different from any plates of the kind heretofore secured. They show several
things that no other photographs of electricity have ever shown. Prof. Cross of the Massachusetts
Institute of Technology will be glad to assure you of their scientific value should you care to
correspond with him on the subject.

| may add that the Institute has recently accepted from Mr. Kinraide a set of about 50 plates.

| have thought you might like to reproduce some of these plates — Mr. Kinraide calls them as
“electrographs” — in the “Century”. Mr. Kinraide has selected a small number and has kindly
allowed me to write a descriptive text explaining their meaning and the conditions under which the
different ones were secured.

| think you might be interested to visit Mr. Kinraide’s laboratory and to see for yourself what
he has done in this and other lines of electrical investigation. Should you care to do this, Mr.
Kinraide will be glad to welcome you to meet Prof. Cross there.

You would then be able to satisfy yourself as to the scientific value of these electrographs
and to judge whether or not an article in regard to them would be desirable for the “Century”.

Trusting you will find it agreeable to investigate Mr. Kinraide’s work,
| am,
Very truly yours,
(Miss) Anabel Parker
76 Munroe St.
Roxbury, Mass.

Mr. Kinraide’s address is

Thomas B. Kinraide, Esq.

Spring Park Ave.

Jamaica Plain,
Mass.



Roxbury, Mass.
July 25, 1901
Mr. R. U. Johnson,
New York City.

My Dear Mr. Johnson: --
Your kind reply to me, under date of July 24, is at hand.

You mention an article on Mr. Tesla’s work printed in The Century Magazine for June, 1890. |
think you must refer to the one that appeared in the issue for June 1900. That is on entirely
different lines from the sketch of Mr. Kinraide’s work which | have written.

As soon as | can communicate with Mr. Kinraide, who is just now out of town, | will forward him
the photographs together with the descriptive text.

Meantime, both Mr. Kinraide and myself would be glad to have you communicate with Prof.
Cross whom you doubtless know by reputation.

Very truly yours,

Anabel Parker

76 Munroe St.
Roxbury, Mass.
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THE PROBLEM OF INCREASING HUMAN ENERGY.

WITH SPECIAL REFERENCE TO THE HARNESSING
OF THE SUN'S ENERGY.

BY NIKOLA TESLA.

ILLUSTRATED BY THE WRITER'S ELECTRICAL EXPERIMENTS, NOW FIRST PUBLISHED.

THE ONWARD MOVEMENT OF MAN— THE
ENERGY OF THE MOVEMENT—THE THREE
WAYS OF INCREASING HUMAN ENERGY.

(\I" all the endless variety of phenomena

' which nature presents to our senses,
re is none that fills our minds with
reater wonder than that inconceivably com-
¢ movement which, in its entirety, we
ignate as human life. Its mysterious
rigin is veiled in the forever impenetrable
ist of the past, its character is rendered
incomprehensible by its infinite intricacy,
and itsdestination is hidden in the unfathom-
able depths of the future. Whence does it
come? What is it? Whither does it tend?
are the great questions which the sages of
all times have endeavored to answer.
Modern science says: The sun is the past,
the earth is the present, the moon is the
future. From an incandescent mass we have
originated, and into a frozen mass we shall
turn. Merciless is the law of nature, and
rapidly and irresistibly we are drawn to our
doom. Lord Kelvin, in his profound medita-
tions, allows us only a short span of ll_fe,
something like six million years, after which
time the sun’s bright light will haye ceased
to shine, and its life-giving heat will have
ebbed away, and our own earth will be a lump
of ice, hurrying on through the eternal
night. But do not let us despair. There
will still be left on it a glimmering spark o
life, and there will be a chance to kindle a
new fire on some distant star. This wonder-
ful possibility seems, indeed, to exist, judg-
ing from Professor Dewar’s beautiful experi-
ments with liquid air, which show that germs
of organic life are not destroyed by cold, no
matter how intense; consequently they may
be transmitted through the interstellar
space. Meanwhile the cheering lights of
science and art, ever increasing in intensity,
illuminate our path, and the marvels they
disclose, and the. enjoyments they offer,

f cate form, as exemplified in man, however

make us measurably forgetful of the gloomy
future.

Though we may never be able to compre-
hend human life, we know certainly that it
is a movement, of whatever nature it be.
The existence of a movement unavoidably
implies a body which is being moved and a
force which is moving it. Hence, wherever
there is life, there is a mass moved by a force.
All mass possesses inertia, all force tends to
persist. Owing to this universal property
and condition, a body, be it at rest or in
motion, tends to remain in the same state,
and a force, manifesting itself anywhere and
through whatever cause, produces an equiv-
alent opposing force, and as an absolute
necessity of this it follows that every move-
ment in nature must be rhythmical. Long
ago this simple truth was clearly pointed
out by Herbert Spencer, who arrived at it
through a somewhat different process of
reasoning. It is borne out in everything we
perceive—in the movement of a planet, in
the surging and ebbing of the tide, in the
reverberations of the air, the swinging of a
pendulum, the oscillations of an electric cur-
rent, and in the infinitely varied phenomena
of organic life. Does not the whole of human
life attest it? Birth, growth, old age, and
death of an individual, family, race, or na-
tion, what is it all but a rhythm? All life-
manifestation, then, even in its most intri-

involved and inscrutable, is only a move-
ment, to which the same general laws of
movement which govern throughout the
physical universe must be applicable.
When we speak of man, we have a concep-
tion of humanity as a whole, m!_d bef
plying scientific methods to the
of his movement, we must acc
physical fact. But can any
that all the millions pf : i
the innumerable types and cf
stitute an entity, a 1
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THE PROBLEM OF INCREASING HUMAN ENERGY.

think and act, we are held together, like the
stars in the firmament, with ties inseparable,
These ties we cannot see, but we can feel
them. I cut myself in the finger, and it
pains me: this finger is a part of me. I see
a friend hurt, and it hurts me, too: my friend
and I are one. And now I see stricken down
an enemy, a lump of matter which, of all the
Jumps of matter in the universe, I care least
for, and still it grieves me. Does this not
prove that each of us is only a part of a
whole?

For ages this idea has been proclaimed in
the consummately wise teachings of religion,
probably not alone as a means of insuring
peace and harmony among men, but as a
deeply founded truth. The Buddhist ex-
presses it in one way, the Christian in an-
other, but both say the same: We are all
one. Metaphysical proofs are, however, not
the only ones which we are able to bring
forth in support of this idea. Science, too,
recognizes this connectedness of separate
individuals, though not quite in the same
sense as it admits that the suns, planets,
and moons of a constellation are one body,
and there can be no doubt that it will be
experimentally confirmed in times to come,
when our means and methods for investigat-
ing psychical and other states and phe-
nomena shall have been brought to great
perfection. Still more: this one human
being lives on and on. The individual is
ephemeral, races and nations come and pass
away, but man remains. Therein lies the
profound difference between the individual
and the whole. Therein, too, is to be found
the partial explanation of many of those
marvelous phenomena of heredity which are
the result. of countless centuries of feeble
but persistent influence.

Conceive, then, man as a mass urg_ed on
by a force. Though this movement is not
of a translatory character, implying change
of place, yet the general laws of mechanical
movement are applicableto it,and the energy
associated with this mass can be measured,
in accordance with well-known principles, by
half the product of the mass with the square
of a certain velocity. So, for instance, a can-
non-ball which is at rest possesses a certain
amount of energy in the form of heat, which
we measure in a similar way. We imagine the
ball to consist of innumerable minute par
ticles, called atoms or molecules, which Vvi-
brate or whirl around one another. We de-
termine their masses and velocities, and from
them the energy of each of these minute ys-
tems, and adding them all together, we get

VoL, LX.—21.

1

anidea of the total e ined i
the ball, which is onl};?e:glei;gg}l'; :z?o}::d 112
this purely theoretical estimate this energy
n}ag'hthen be calculated by multiplying half
of the total mass— that is, half of the sum of
all the small masses—with the square of a
vglpcxty which is determined from the velo-
cities of the separate particles. In like man-
ner we may conceive of human energy being
measured by half the human mass multiplied
with the square of a velocity which we are
not yet able to compute. But our deficiency
in this knowledge will not vitiate the truth
of the deductions I shall draw, which rest
on the firm basis that the same laws of mass
and force govern throughout nature.

Man, however, is not an ordinary mass,
consisting of spinning atoms and molecules,
and containing merely heat-energy. He is
a mass possessed of certain higher qualities
by reason of the creative principle of life
with which he is endowed. His mass, as the
water in an ocean wave, is being continu-
ously exchanged, new taking the place of
the old. Not only this, but he grows, propa-
gates, and dies, thus altering his mass inde-
pendently, both in bulk and density. What
is most wonderful of all, he is capable of
increasing or diminishing his velocity of
movement by the mysterious power he pos-
sesses of appropriating more or less energy
from other substance, and turning it into
motive energy. But in any given moment we
may ignore these slow changes and assume
that human energy is measured by half the
product of man’s mass with the square of
a certain hypothetical velocity. However we
may compute this velocity, and whatever
we may take as the standard of its measure,
we must, in harmony with this conception,
cometothe conclusionthat the great problem
of science is, and always will be, to increase
the energy thus defined. Many years ago,
stimulated by the perusal of that deeply in-
teresting work, Draper’s “History of the
Intellectual Development of Europe,” de-
picting so vividly human movement, I rec-
ognized that to solve this eternal problem
must ever be the chief task of the man of
science. Some results of my own efforts
to this end I shall endeavor briefly to de-
seribe here. !

Let, then, in diagram ¢, M represent the
mass of man. This mass is impelled in one
direction by a force f, which is resisted by
another partly frictional and partly negative
force R, acting in a direction exactly op-
posite, and retarding the movement of the
mass. Such an antagonistic force is present
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in every movement, and must be taken into
consideration. The difference between these
two forces is the effective force which im-
parts a velocity 17 to the mass M in the
direction of the arrow on the line represent-
ing the force f. Inaccordance with the pre-

£ |
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THE FIRST PROBLEM: HOW TO INCREASE THE
HUMAN MASS—THE BURNING OF ATMO-

SPHERIC NITROGEN.

VIEWED generally, there are obviously two
ways of increasing the mass of mankind:
first, by aiding and maintaining those forces
and conditions which tend to increase it; and,
second, by opposing and reducing those which
tend to diminish it. The mass will be in-
creased by careful attention to health, by
substantial food, bymoderation, by regularxty
of habits, by the promotion of marriage, by
conscientious attention to the children, and,
generally stated, by the observance of all
the many precepts and laws of religion and
hygiene. Butin adding new mass to the old,
three cases again present themselves. Either
the mass added is of the same velocity ag
the old, or it is of a smaller or of a higher
velocity. To gain an idea of the relative im-
portance of these cases, imagine a train

composed of, say, one hundred
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DIAGRAM a.

HUMAN ENERGY.

ceding, the human energy will then be given
by the product 3 MV2=3% MV X V, in which
M is the total mass of man in the ordinary
interpretation of the term “mass,” and 1/ is
a certain hypothetical velocity, which, in
the present state of science, we are unable
_ exactly to define and determine. To increase
the human energy is, therefore, equivalent
to increasing this product, and there are, as
will readily be seen, only three ways possible
to attain this result, which are illustrated in
the above diagram. The first way, shown
in the top figure, is to increase the mass
(as indicated by the dotted circle), leaving
the two opposing forces the same. The
second way is to reduce the retarding force
E to a smaller value 7, leaving the mass
and the impelling force the same, as dia-
’LI{‘ramma_txcally shown in the middle figure.
h};: ﬁtlixlrd way, which is illustrated in the
fio agh irti’l, is to Increase the impelling force
L s gher value F, while the mass and the
etarding force R remain unaltered i
dently fixed limits exist e L
of mass and KISU a8 regards increase
and reduction of retardi ;
retarding force,

but the impelling force can be increased

indeﬁ.nitely. E

THE THREE WAYS OF INCREASING

locomotives running on a track,
and suppose that, to increase the
energy of the moving mass, four
more locomotives are added to the
train. If these four move at the
same velocity at which the train is going, the
total energy will be increased four per cent:
if they are moving at only one half of tha
velocity, the increase will amount to only one
per cent.; if they are moving at twice that ve-
locity, the increase of energy will be sixteen
per cent. This simple illustration shows that
it is of the greatest importance toadd massof
a higher velocity. Stated more to the point,
if, for example, the children be of the same
degree of enlightenment as the parents,—
that is, mass of the “same velocity,”—the
energy will simply increase proportionately
to the number added. If they are less in-
telligent or advanced, or mass of “smaller
velocity,” there will be a very slight gain in
the energy; but if they are further advanced,
or mass of “higher velocity,” then the nev
generation will add very considerably to the
sum total of human energy. Any addition
mass of “smaller velocity,” beyond that -
dispensable amount required by the law &
pressed in the proverb, “ Mens sand in O
pore sano,” should be strenuously OPP
m

muscle, as aimed at in som
leg‘es, I consider equivalen
of “smaller velocity,”

mny




mind and body, and the highest off
performance, is, of course, a prime
ment. The above example shows that the
most important result to be attained is the
education, or the increase of the « velocity »
of the mass newly added. Y

Conversely, it scarcely need he stated that

ciency of

everything that is against the teachingg of ;

religion and the laws of h lene j i
to decrease the mass, W)},ﬁsky, lxsirtizndtl:a
coffee, tobacco,and other such stimulani;s ato
responsible for the shortening of the lives of
many, and ought to be used with moderation,
But I do not think that rigorous measures
of suppression of habits followed through
many generations are commendable. Tt ig
wiser to preach moderation than abstinence,
We have become accustomed to these stimu-
lants, and if such reforms are to be effected
they must be slow and gradual. Those who
are devoting their energies to such ends
could make themselves far more useful by
turning their efforts in other directions, as,
for instance, toward providing pure water.
For every person who perishes from the
effects of a stimulant, at least a thousand
die from the consequences of drinking im-
pure water. This precious fluid, which daily
infuses new life into us, is likewise the chief
vehicle through which disease and death
enter our bodies. The germs of destruction
it conveys are enemies all the more terrible
as they perform their fatal work unper-
ceived. They seal our doom while we live
and enjoy. The majority of people are so
ignorant or careless in drinking water, and
the consequences of this are so disastg‘ous,
that a philanthropist can scarcely use _hls ef-
forts better than by endeavoring to enlighten
those who are thus injuring themse.lw_'es.
By systematic purification and steriliza-
tion of the drinking-water the human mass
would be very considerably increased. It
should be made a rigid rule—which might be
enforced by law—to boil or to sterilize other-
wise the drinking-water in every hpuseho]d
and public place. The mere filtering does
not afford sufficient security against infec-
tion. All ice for internal uses should l])e
artificially prepared from water thoroughly
sterilized. The importance of eliminating
germs of disease from the city water 1s gen-
erally recognized, but little is being done 1;(_)
Improve the existing conditions, as no sa
isfactory method of sterilizing great quan-
tities of water has as yet been bropght for-
Wward. By improved electrical appliances v;'e
are now enabled to produce ozone cheaply

and in large amounts, and this ideal disin-_

require- ¢

businegg rush, and excitement,

évery new sign of
making conscientiously every possible effort
to avert it, we are not only following wise
laws of hygiene in the interest of our well-
being and the success of our labors, but we
are also complying with a higher moral duty.
Every one should consider his body as a
priceless gift from one whom he loves above
all, as a marvelous work of art, of unde-
scribable beauty and mastery beyond human
conception, and so delicate and frail that a
word, a breath, a look, nay, a thought, may
injure it. Uncleanliness, which breeds dis-
ease and death, is not only a self-destructive
but a highly immoral habit.” In keeping our
bodies free from infection, healthful, and
pure, we are expressing our reverence for
the high principle with which they are en-
dowed. He who follows the precepts of hy-
giene in this spirit is proving himself, so far,
truly religious. Laxity of morals is a ter.
rible evil, which poisons both mind and body,
and which is responsible for a great reduc-
tion of the human mass in some countries.
Many of the present customs and tenden-
cies are productive of similar hurtful re-
sults. For example, the society life, modern
education and pursuits of women, tend-
ing to draw them away from their house-
hold duties and make men out of them, must
needs detract from the elevating ideal they
represent, diminish the artistic creative
power, and cause sterilityand a general weak-
ening of the race. A thousand other evils
might be mentioned, but all put together, in
their bearing upon the problem under discus-
sion, they would not equal a single one, the
want of food, brought on by poverty, desti-
tution,and famine. Millions of individualsdie
yearly for want of food, thus keeping dowp
the mass. Even in our enlightened communi-
ties, and notwithstanding the many charita-
ble efforts, this is still, in all probability, the
ief evil. Idonot mean here absolute want
c? 1feood but want of healthful nutriment.
% How to provide good and plentiful food
therefore, a most important question of
On general principles the raising
as a means of providing food is

is,
the day.
of cattle
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objectionable,
reted above,

auge, in the sense inter-
P it:;e?nust undoubltledly ?enfit tg
iti f a “smaller velocity.
:]tlei:dg;?gillﬁi n;)?'z;e(:'able to raise vegeta-
bles, and I think, therefore, that \'eg§tﬂl'lan'
jsm is a commendable departure from the
established barbarous habit. That we ca‘n
subsist on plant food and perform our work
even to advantage is not a theory, but a well-
demonstrated fact. Many races living al-
most exclusively on vegetables are of supe-
rior physique and strength. There 18 10
doubt that some plant food, such as oat-
meal, is more economical than meat, _zmd su-
perior to it in regard to both mechanical and
mental performance. Such food, moreover,
taxesour digestive organs decidedlyless, and,
in making us more contented and sociable,
produces an amount of good difficult to es-
timate. In view of these facts every effort
should be made to stop the wanton and cruel
slaughter of animals, which must be de-
structive to our morals. To free ourselves
from animal instincts and appetites, which
keep us down, we should begin at the very
root from which they spring: we should
effect a radical reform in the character of
the food.

There seems to be no philosophical neces-
sity for food. We can conceive of organized
beings living without nourishment, and de-
riving all the energy they need for the per-
formance of their life-functions from the
ambient medium. In a crystal we have the
clear evidence of the existence of a forma-
tive life-principle, and though we cannot
understand the life of a crystal, it is none
the less a living being. There may be, be-
sides crystals, other such individualized,
material systems of beings, perhaps of gase-
ous constitution, or composed of substance
still more tenuous. In view of this possi-
bility, —nay, probability, —we cannot apo-
dltjtl.cally deny the existence of organized
bgmgs on a planet merely because the condi-
tions on the same are unsuitable for the
existence of ll.fe as we conceive it. We
:ﬁ:;w:oxe::néfwgﬁl positive assurance, assert
here, in thi em might not be present

» 1n this our world, in the very midst of
us, for their constitution and li -
tation may be such th Jand lifomanitogy
perceive them, at we are unable to

he production of artifici
i : - artificial food as

m:z,:snicgl f;l;Slng an ncrease of the humalal
o Yy suggests itself, but a direct

Pt of this kind to provide nourishment

0
€S not appear to me rational, at least not
could thrive

for the present, Whether we
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on such food is very doubtful. i
result of ages of continuous ada:gaiia’e the o |
we cannot radically change without, :’ln, ang 4]
seen and, in all probability, diSastrounfot :“v"ﬂi
sequences. So uncertain an expes- con. i
should not be tried. By far the hegt o |

seems to me, to meet the ravages of ﬂ;ay, 1t
would be to find ways of increasing the .
ductivity of the soil. With this object try
preservation of forests is of an importan:
which cannot be overestimated, and in thi:
connection, also, the utilization of watep.
power for purposes of electrical transmig.
sion, dispensing in many ways with the pe.
cessity of burning wood, and tending therehy
to forest preservation, is to be strongly ag-
vocated. But there are limits in the improye-
ment to be effected in this and similar ways,
To increase materially the productivity
of the soil, it must be more effectively
fertilized by artificial means. The question
of food-production resolves itself, then, into
the question how best to fertilize the soil.
What it is that made the soil is still a
mystery. To explain its origin is proba-
bly equivalent to explaining the origin
of life itself. The rocks, disintegrated hy
moisture and heat and wind and weather,
were in themselves not capable of maintain-
ing life. Some unexplained condition arose,
and some new principle came into effect, and
the first layer capable of sustaining low or-
ganisms, like mosses, was formed. These,
by their life and death, added more of the
life-sustaining quality to the soil, and higher
organisms could then subsist, and so on and
on, until at last highly developed plant and
animal life could flourish. But though the
theories are, even now, not in agreement as
to how fertilization is effected, it is a faet,
only too well ascertained, that the soil can-
not indefinitely sustain life, and some way
must be found to supply it with the sub- §
stances which have been abstracted fromit
by the plants. The chief and most valuable:
among_ these substances are compounds
nitrogen, and the cheap production of th
is, therefore, the key for the soluti
all-important food problem. Our
contains an inexhaustible amou
gen, and could we but ¢
these compounds,

-
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Long ago
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combine even with oxygen. But here elec-
tricity comes to our aid: the dormant aflini-
ties of the element are awakened by an elec-
tric current of the proper quality. Asa lump
of coal which has beenin contact with OXygen
for centuries without burning wil] combine
withit when once ignited, so nitrogen, excited
by electricity, will burn. T did not succeed
however, in producing electrica] dischargeé
exciting very effectively the atmospheric
nitrogen until a comparatively recent date
although I showed, in May, 1891, in a scien.
tific lecture, a novel form of discharge or
electrical flame named “St. Elmo’s hotfire,”
which, besides being capable of generating
ozone in abundance, also possessed, ag [
pointed out on that occasion, distinctly the
quality of exciting chemica] affinities. Thig
discharge or flame was then onlythree or four
inches long, its chemical action was likewise
very feeble, and consequently the process of
oxidation of the nitrogen was wasteful, How
to intensify this action was the question.
Evidently electric currents of a peculiar kind
had to be produced in order to render the pro-
cess of nitrogen combustion more efficient.
The first advance was made in ascer-
taining that the chemical activity of the
discharge was very considerably increased
by using currents of extremely high fre-
quency or rate of vibration. This was an
important improvement, but practical con-
siderations soon set a definite limit to the
progress in this direction. Next, the ef-
fects of the electrical pressure of the cur-
rent impulses, of their wave-form and other
characteristic features, were investjgated.
Then the influence of the atmospheric pres-
sure and temperature and of the presence
of water and other bodies was studied, and
thus the best conditions for causing the
most intense chemical action of t'he dis-
charge and securing the highest efficiency of
the process were gradually ascertained. Nat-
urally, the improvements were not quick in
coming; still, little by little, Iadvanced. The
flame grew largerand larger, andits oxidizing
action more and more intense. From an in-
significant, brush-discharge a few inches long
it developed into a marvelous electrical phe-
omenon, a roaring blaze, devouring the ni-
rogen of the atmosphere and measuring
SIXty or seventy feet across. Thus slowly,
@'most imperceptibly, possibility became ac-
omplishment.  All is not yet done, by any
means, but to what a degree my efforts have
een rewarded an idea may be gained' frqm
1 nspection of Fig. 1 (p. 176), which, with its
itle, ig self-explanatory. The flame-like dis-
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charge visihle is produced by i
1 1ble j y the intense elec-
rl.?al oscillations which pass through the
;:io:1 shown, anq violently agitate the electri-
e molecu!es of the air. By this means a

mosphere, and they combine readily, even if
no furthe.r Provision is made for intensifying
the chemical action of the discharge. In the
manufacture of nitrogen compounds by this
method, of course, every possible means
bearing upon the intensity of this action
and the efficiency of the process will be taken
advantage of, and, besides, special arrange-
ments will be provided for the fixation of
the compounds formed, as they are gener-
ally unstable, the nitrogen becoming again
inert after a little lapse of time. Steam is
a simple and effective means for fixing per-
manently the compounds. The result illus-
trated makes it practicable to oxidize the
atmospheric nitrogen in unlimited quanti-
ties, merely by the use of cheap mechanical
power and simple electrical apparatus. In
this manner many compounds of nitrogen
may be manufactured all over the world, at
a small cost, and in any desired amount,
and by means of these compounds the soil
can be fertilized and its productiveness indefi-
nitely increased. An abundance of cheap
and healthful food, not artificial, but such as
we are accustomed to, may thus be obtained.
This new and inexhaustible source of food-
supply will be of incalculable benefit to man-
kind, for it will enormously contribute to the
increase of the human mass, and thus add
immensely to human energy. Soon, I hope,
the world will see the beginning of an indus-
try which, in time to come, will, I believe, be
in importance next to that of iron.

THE SECOND PROBLEM: HOW TO REDUCE THE
FORCE RETARDING THE HUMAN MASS—THE
ART OF TELAUTOMATICS.

As Dbefore stated, the force which retards
the onward movement of man is partly fric-
tional and partly negative. To illustrate
this distinction I may name, for example,
ignorance, stupidity, and imbecility as some
of the purely frictional forces, or resistances
devoid of any directive tendency. On the
other hand, visionariness, insanity, self-de-
structive tendency, religious fanaticism, and
the like, are all forces of anegative character,
acting in definite directions_. "I‘o. reduce or
entirely to overcome these dissimilar retard-
ing forces, radically different methods must
be employed. One knows, for instance, what
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; one can takg‘p_zfeveﬁf
a fanatic I;mr:éy g:’n a::ﬁgh ten, cpnv{ﬂ‘égi-ﬁ!ld
tive .mleazirec;; him, turn his vice in el
possibly ne does not know, and never ¢ :
=t bufl:t a brute or an imbeclle maydo,an
knoW,Wst deal with him ag with a masz,
e mu'thout mind, let looge by th.e ma,
jus ‘; A negative force always implies
v eIemenua.lity not infrequently‘a lug!l one,
it I? badly,directed, which it IS possible to
tbougt ood advantage ; but a dgrectlonless,
tu'nt];io(r)nagl force involyes unavoidable ]ogg.
g;?dently, then, the first and general angyer

ns of
frictional force. gu

1 the Warfare, S
can be no doupt that, of a] v

fri(’:I;?(?;:] resistances, the one that mogt t1{ne, li)ut now
retards human movement js ignorance, Not mlst_a e.

Without reasop said that map of Wwisdom,

the effort uselessly Spent in the Produc-
tion of arms anq i

e loss of life anq t
Arous spirit

timahle loss to p,

of these deplorg le

What an we (

evi]?

Lay ord

Maintep of orgq
ngunjty X1t anq pri
IScipling, Very nt
efenq itself, shoulq the nec
conditjoy, to-da a
yesterday, da Tadica] o},
elfected IO,
Once disa, »1bismop,
of thingg e th
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Were these such that it woulq be easier t, th

build than to destroy, man Would go on unye. to?;l:;efeozg’wseedm to be the first rationa step
sisted, creating and accumulating wigh oyg ard diminighing tpq

i force retard-
limit. Such conditions are Dot of this earth, mgFg;ltl’lrllantnlzovement..
A being which could do thig would not he 5 not ¢o tf’a ely, the exi
man; it might be a god. Defense will always ; ntinue indefinjtq
have the advantage over attack, byt this
alone, it seems to me, can never

a1 stop war, enq
By the use of new principles of defenge we j s i L. Show what b

can render harbors impregnable against e e ki U
attack, but we cannot by such meapg Pre- nationg
vent two war-ships meeting in battle op the be accomplished

high sea. And then, if we follow this idea et us go back to the early beginning,
to its ultimate develppment, We are led to whe the law of the stronger was the only’
the conclusion that it would be better for law. The light of reason was not yet kindled,
mankind if attack and defense were Jjust

and the weak was entirely at the mercy

oppositely related; for if every country, of the strong. The weak individual then
even the smallest, could surround itself with

3 egan to learn how to defend himself. He
a wall absolutely Impenetrable, and coylq made use of a club, stone, spear, sling, or
defy the rest of the world, a state of things bow and arrow, and in the course of time,
would surely be brought on Which would be instead of physical strength, intelligence be-
extremely unfavorable to human progress. It

X Lo I came the chief deciding factor in the battle.
is by abolishing all the barriers which sepa- The wild character was gradually softened
rate nations and countries that civilization

by the awakening of noble sentiments, and
1s best furthered.

rthy S0, imperceptibly, after ages of continued
Again, it is contended by some that the progress, we have come from the brutal fight
advent of the flying-machine must bring on of the unreasoning animal to what we call

universal peace. This, too, I believe to be an the * civilized warfare” of to-day, in which
entirely erroneous view. The flying-machine the combatants shake hands, talk in a
Is certainly coming, and very soon, but the friendly way, and smoke cigars in the en-
conditions will remain the same as before. tractes, ready to engage again in deadly
In fact, I see no reason why a ruling power, conflict at a signal. Let pessimists say what
like Great Britain, might not govern the they like, here. is. an absolute evidence of
air as well as the sea. Without wishing great and gra.tlfyxpg ad '
to put myself on record as a prophet, I do But now, what :
not hesitate to say that the next years will
see the establishment of an “air-power,” and ‘The
its center may not be far from New York. loy
But, for all that, men will fight on merrily. th,
The ideal development of the war princ
ple would ultimately lead to the transform
tion of the whole energy of war into pur
Potential, explosive energy, like that of
electrical condenser. In this form the w
energy could be maintained without effort
1t would need to be much smaller in amo
hile incomparably more effective. '
As regards the security of a coun
against foreign invasion, it is interestin
note that it depends only on the rela
and not on the absolute, number of
Uviduals or magnitude of the forces,
that, if every country should reduce
Var-force in the same ratio, the se .
Vould remain unaltered. An international
“&reéement with the object of reduc :
nimum  the war-force which, i
he present stil] imperfect educat
1asses, is absolutely indispe
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or cannon, explosive pro- I noted, namely, th
i torpedo-boats, or other implements an object appearec
4o -‘may be brought, no matter how de- seen something which x
of W ar_”*thev may be made, that condition the first instances I th
structive Ty T 1 through any such de- accidental, but soon

p sver be reac U ! ;
i All such implements require men that it wasnotso. Av
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fire guns, high-pow

ent. sre ‘ .
}’(:110511112\:1 operution: men are 111d1§pen§able sciously or unconsciously
('u't< of the machinery. Their object is to preceded the appearance of

- v destroy. Their power resides in u_ally the desire arose in me
lt\lll;i? lc‘gpf\(z‘it\t’ for doing evil. Solong as men time, what caused the in
m]eet in battle, there will be bloodshed. the sa'glsfactlon of this d
Bloodshed will ever keep up barbarous pas- necessity. The next o
sion. To break this fierce spirit, a radical that, just as these images f
departure must be made, an entlrgly new of §ometh1ngl'had seen,so
principle must be introduced, something that which I conceived were
never existed before in warfare—a principle manner. Again, I experie
which will forcibly, unavoidably, turn the sire to locate th_e image
battle into a mere spectacle, a play, a con- thought, and this se
test without loss of blood. To bring on this visual impression soon
result men must be dispensed with: machine nature. My mind became
must fight machine. But how accomplish were,and in thecourse of y
that which seems impossible? The answer almost unconscious perfe
is simple enough: produce a machine capable the ability of locatin
of acting as though it were part of a human rule, instantly the vis
being—no mere mechanical contrivance, started the thought
_comprising levers, screws, wheels, clutches, mnot long before I
and nothing more, but a machine embodying movements were pro
a higher principle, which will enable it to per- and so, searching, ol
form its duties as though it had intelligence, continuously, year
experience, reason, judgment, a mind! This every thought and
conclusion is the result of my thoughts and monstrated, and
observations which have extended through satisfaction, th
virtually my whole life, and I shall now dowedwithp
briefly describe how I came to accomplish onds
that which at first seemed an unrealizable
dream.

A long time ago, when 1 was a b
afflicted with a singular trouble, whi
to have been due to an extraordi
b}lity of the retina. It was t




FIG. 2.

THE FIRST PRACTICAL TELAUTOMATON.

A machine having all its bodily or translatory movements and the operations of the interior

mechanism controlled from a distance without wires.
contains its own motive power, propelling- and steering-machinery, and num

The crewless boat shown in the photo,
erous other m

sories, all of which are controlled by transmitting from a distance, without wheshﬂeotﬂcal oseil-

lations to a circuit carried by the boat and

Speak. As to the capacity for propagation,
1t could likewise be left out of considera-
tion, for in the mechanical model it merely
Signified a process of manufacture. Whether
the automaton be of flesh and bone, or of wood
and steel, it mattered little, provided it could
perform all the duties required of it like an
Intelligent being. To do so, it had to have
an element corresponding to the mind, which
VoL. LX.—22.

adjusted to respond only to these ose

tions,

would effect the control of all its movements
and operations, and cause it to act, in any
unforeseen case that might present itself,
with knowledge, reason, judgment, and ex
perience. But this element I could e
embody in it by conveying to it my o
telligence, my own understanding. S
invention was evolved, and so a ne
came into existence, for which ¢t
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gopresponc to UneCar rather than {

of a hum eing, for in this cage il -;h". '
could b Iled irrespective of i‘“’t“'vth,”:‘.
ing ob rardless of ity lm‘.\'i|li]ri‘:rv‘,n‘
tive L tant controlling ap :'n.h-]'.l_
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ive, like a faithful :‘.u“m rlpnyf

and u e
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EXPERIMENT TO [LLUSTRATE THE guppLYiNG  whichi prop e in ”H.‘ln'e(:ti(ms thr(,u‘,'i

- :r.‘ ELECTRICAL ENERGY THROUGH A SINGLE space, i nd. or which follow g pathgh
WIRE WITHOUT RETURN. least resistance, however curveil Iﬂttain::i

¢y incandescent lamp, conneeted with one 410 Jaqy]f aimed at 1).\" means of an electri
(e

An ordinar) \NACS amp, C ing the upper

its ter als to the WIre forming the Pl . > : :

g:e‘éogll;dogflt‘:l\ict?olillnghown in thclp‘hoﬁ;gﬂ':lpzh }T1l1‘\‘—lrh‘t:;;} circuit ])]:l('wl within the hoat, and a(]justpd
i ey 1rouy 3 C % oo s e -

jons conveyed to 1 or “tuned, .C‘\“(.Hy to electrical Vlbl‘ationé

jeal vibrat 5 it throu C
2 elecnlgleclrical oscillator, which is W orked only to

ent. of its full capacity: of the proper kind transmitted to it from 5

m an
one fifth of onc per ¢
” has been suggested, which

of controlling the move-
tions of distant automatons.
This principle evidently was applicable to

any kind of machine that moves on land or in
the water or in the air. In applying it prac-
tically for the first time, I selected a boat (see

Fig.2). A storage battery placed within it

furnished the motive power. The propeller, .

driven by a motor, represented the locomo-

tive organs. The rudder, controlled by an-
other motor likewise driven by the battery,
took the place of the directive organs. As
to the sensitive organ, obviously the first
thought was to utilize a device responsive
to rays of light, like a selenium cell, to repre-
sent the human eye. But upon cioser in-
quiry I found that, owing to experimental
and other difficulties, no thoroughly satis-
factory control of the automaton could be
eﬁe_ctgd by light, radiant heat, Hertzian
radiations, or by rays in general, that is,
disturbances which pass in straight lines
zﬁm‘lgh space. One of the reasons was
to:taal(liy :}?staple coming hetween the opera-

;4 'bén’ the distant automaton would place
i ?t(})::ls}:s %)ntrol. Another reason was

g5 hl;svl n'r;e device representing the

e

M e istant controlling ap-
Paratus, and this necessity would i

; 3 tion i th lgnpose

~In the control. Still an-

¥ Important reason was that,

ould be d i :

o the auto 2 .lf‘_not TM= FiG. 4, EXPERIMENT TO ILLUSTR
o ual SION OF ELECTRICAL ENERGY THROU

FARTH WITHOUT WIRE.

0il shown in the photograph has its lower £ ned
connected to tlB: grogtl;?l?and is exsmﬂ{‘l
t clectrical oscilld
) QntWitélogP’
ccited by the €
d he
five per ce

«telautomatics
means the art
ments and opera
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‘ FIG. 5. PHOTOGRAPHIC VIEW OF COILS RESPONDING TO ELECTRICAL OSCILLATIONS.
shows a number of coils, differently attuned an 3 :
i lectrical oscillator. The larg
) :h is fifty th ¢
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PHOTOGRAPHIC VIEW OF THE ESSENTIAL PARTS OF THE ELECTRICAL OSCILLATOR USED

FIG. 6.
IN THE EXPERIMENTS DESCRIBED.

invention saw in it merely an automobile to submarine and aérial vessels. Thereis
torpedo, which was to be used for the pur- tually no restriction as to the amount of
pose of blowing up battle-ships, with doubtful plosive it can carry, or as to the dist:
success. The general impression was that I which it can strike, and failure is alm
contemplated simply the steering of such a possible. But the force of this ne
;;asel by means of Hertzian or other rays. does not wholly reside in its dests
here :;g :lf:g):(it:s ;t;ix:((i)fe]::tncally bt): Its advent introducgs into warfe
ing without wires, and the abog;mvl;:;caof zgzﬁi?lhw}}txllleve: e
course, an obvious inference. Had I acec d onise, The et
i e . com- and defense. The continuous dev
e i(llnore than this, I should have this direction must ultimately n
I have evolyed dozn;:tlggs:g. 113ut the art mere contest of machines witho
the change of dircgtioy oo i mplate merely without loss of life—a condition
t affords &mea_nsl °°. # absolutel';mmg vessel; have been impossible without
every re éinnumy controlling, ture, and which, in my opin
moy e reached as preliminary to pern

The future will either bear
e views. My ideas on this
' put forth with deep con




THE PROBLEM JOR
patriotism shall be identic:

when there shall be one Jan. X
try, one end, then the drean b,
come reality.

THE THIRD PROBLEM: HOW 7T()
FORCE ACCELERATING THE
THE HARNESSING OF THE

INCREASE THR
HUMAN MASS

SUN’S ENERGY,

OF the three possible solutions of the main
problem of increasing human energy, this is
by far the most important to consider, not
only because of its intrinsic significance, hut
also because of its intimate bearing on al]
the many elements and conditiong which de-
termine the movement of humanity. In order
to proceed systematically, it would be neces-
sary for me to dwell on all those considera-
tions which have guided me from the outset
in my efforts to arrive at a solution, and
which have led me, step by step, to the re-
sults I shall now describe. As a preliminary

gation, such as I have made, of the chief
forces which determine the onward move-

“ASING

HUMAN ENERGY. 189
ent, would he of advantage, particularly in

Conveying an idea of that hypathetical “ve-
I""'U' " which, ag explained in the beginning,
IS a measure of human energy; but to deal
With thig specifically here, ag | would desire,
would lead me far beyond the scope of the
present subject. Suffice it to state that the
resultant of all thege forces is always in
the direction of reason, which, therefore, de-
termines, at any time, the direction of human
movement. This is to say that every effort
which is scientifically applied, rational, use-
ful, or practical, must be in the direction in
which the mass is moving. The practical,
rational man, the observer, the man of busi-
ness, he who reasons, calculates, or deter-
mines in advance, carefully applies his effort
S0 that when coming into effect it will be in
the direction of the movement, making it
thus most efficient, and in this knowledge
and ability lies the secret of his success.
Every new fact discovered, every new ex-
perience or new element added to our know-
ledge and entering into the domain of rea-
son, affects the same and, therefore, changes

JUSTRATE AN INDUCTIVE EFFECT OF AN ELECTRICAL
ATOR OF GREAT POWER. i I
lighted to full can ‘Po 5,0, jurcents (o

y oa.ndelggnt lml?.lg‘;m of fifty feet each

zed by the oscillator,
’gf‘ltlgggfg"gg ﬁﬁ'rﬁ'um ot the oscillator,
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FIG. 9. EXPERIMENT TO ILLUSTRATE THE CAPACITY OF THE OSCILLATOR FOR CREATING
A GREAT ELECTRICAL MOVEMENT.

The ball shown in the photograph, covered with a polished metallic coating of twen uare f
surface, represents a large reservoir of electricity, and the inverted tin pan underne:ﬁgl,sq with a gﬁt =
rim, a big opening through which the electricity can escape before filling the reservoir. The quantity
of electricity set in movement is so great that, although most of it escapes through the rim of the

an or opening provided, the ball or reservoir is nevertheless alternately emptied and filled to over-
owing (as is evident from the discharge escaping on the top of the ball) one hundred and fifty thou-
sand times per second. i

the direction of the movement, which, how- steam-power; the trains bring our breakfast
ever, must always take place along the re- from .dlstant localities; the elevators in our
sultant of all those efforts which, at that dwelling and in our office building, the cars

time, we nate as reasonable, that is, that carry us there, are all driven by power;
i self-p rofitable, or practi- in all our daily errands, and in our very life-
daily life, our pursuit, we depend upon it; all the objects
we see tell us of it; and when we return to
our machine-made dwelling at night, lest we
should forget it, all the material comforts of
our home, our cheering stove and lamp, re-
mind us how much we depend on power. And
when there is an accidental stoppage of the
‘when the city is snow-bound, or
movement otherwise tem-
, we are affrighted to realize
101
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gpeculations and theories, consid.cripp; man
"o a mass moved by a .forcc, vViewing hig
i"”,‘,.lir:”'l" movement in the light of a
;,’],-("h(l“i‘”‘! one, ;md‘:lpplying the simple
principles of mechanies to the analysig of
the same until I arrived at thege solutiong,
only to realize that they were taught to me
in my early childhood. Thege three words
sound the key-notesof the Christian religion,
C”“.i,-sch-mili(:me;ming and purpose are now
clear to me: food to increase the mass, peace
to diminish the retarding force, anq work to

increase the force accelerating human move-
ment. These are the only three solutiong
which are possible of that great problem,
and all of them have one object, one end,
namely, to increase human energy. When
we recognize this, we cannot help wonder-
ing how profoundly
and how immensely practical the Christian
religion is, and in what a markeq contrast it
stands in this respect to other religions,
It is unmistakably the result of practical
experiment and scientific observation which
have extended through ages, while other
religions seem to be the outcome of merely
abstract reasoning. Work, untiring effort,
usefuland accumulative, with periods of rest
and recuperation aiming at higher efficiency,
is its chief and ever-recurring command.
Thus we are inspired both by Christianity
and Science to do our utmost toward in-
creasing the performance of mankind. This
most important of human problems I shall
now specifically consider.,

THE SOURCE OF HUMAN ENERGY —THE
THREE WAYS OF DRAWING ENERGY FROM
THE SUN.

FIrsT let us ask: Whence comes all the
motive power? What is the spring that
drives all? We see the ocean rise and fall,
the rivers flow, the wind, rain, hail, and snow
beat on our
come and
arriages, the voices from the stre
feel, smell, and taste; and we
this. And all this movement, f:
Ing of the mighty ocean to that si
ment concerned in hought, |
Common caug

INCREASING HUMAN ENERGY.

wise and scientific d

windows, the trains and steamers ot
g0; we hear the rattling noise ofr ]
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the sun’s energy. We honor
€ great men of bygone times
) are linked with immortal
achlevements, who have proved themselves
benefactors of humanity — the religious re-
former with hig Wise maxims of life, the
phl]ps.opher with hig deep truths, the mathe-
matician with hig formulz, the physicist
with his laws, the discoverer with his prin-
ciples and secrets wrested from nature, the
artist with his forms of the beautiful; but
Who honors him, the greatest of all, —who
can tell the name of him,—who first turned
to use the sun’s energy to save the effort of
a weak fellow-creature? That was man’s first
act of scientific philanthropy, and its con-
Sequences have been incalculable.

From the very beginning three ways of
rawing energy from the sun were open to
man. The savage, when he warmed his frozen
limbs at a fire kindled in some way, availed
himself of the energy of the sun stored
in the burning material. When he carried
a bundle of branches to his cave and burned
them there, he made use of the sun’s stored
energy transported from one to another
locality. When he set sail to his canoe,
he utilized the energy of the sun supplied to
the atmosphere or ambient medium. There
can be no doubt that the first is the oldest
way. A fire, found accidentally, taught
the savage to appreciate its beneficial heat.
He then very likely conceived the idea of
carrying the glowing embers to his abode.
Finally he learned to use the force of g
swift current of water or air. It is char-
acteristic of modern development that prog-
ress has been effected in the same order.
The utilization of the energy stored in wood
or coal, or, generally speaking, fuel, led to
the steam-engine. Next great stride in
advance was made in energy-transportation

, lectricity, which permitted the
energy from one locality to an-
transporting the material.

e utilization of the energy of
> medium, no radica] step for-
been made known,
sultsof developmentin th,

of man more of
and revere thos
whose names
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ineg. If we of iron be represented by e
¢ along, these ltll;;ef; 2:]?1 process shouh! Bﬂt'i: I‘II;VI l\_l.l. "x”“g‘frnti(,?,r T“ta_ncel
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us obtaining elec manner, we shall emtun'] -“t all j 8 retarding info.® Conge

at and | en'swleuses of this energy results, a } .\,,4\,‘. six, Oniil lamees 3

in many pmctloa. jron. If we are .Cstlma[(: A‘.",' f.| l'TFI\"."nIr(eI]inH fﬁr;‘ . thi‘

: V5] hat 1s, rey from the am- in the positive direction would be . of irgy

i, o b ﬁn;e% ELipr it by.the‘ d.”h.“.“i.“ of thege two ‘fasul'e'i

um N fation of the energy, Which is four. But i, through ghe g, Mben

i, . 1 realize the ment of universal peace, the Many oy it
y—again, iron. If we z .

. ithout war machinery should ceage and Urg g
B e, W shall be for supremacy between nationsa]s:}fo"ffg"
‘mdugtrla- ively’eleCtl'ic gene- turned into lxealt}mflll, eVer active gy
e extens Whatever we may ductive commercial competition, thenp""
1 br:i)]uo;é the chief means of positive impelling force due to jyqp Woulg,
n tie near future, possibly measured by the sum of those tw, Tlimbery
e past. How long its reign which is sixteen—that is, this force Voulj
ult to tell, for even now alu- have four times its present value, Thig gy,
ing up ,as:;threatening com- am_ple is, of course, merely mtex_1ded ool
for the time being, next to an idea of the Immense increase in the
urces of energy, it is of performam_:e of mankind whlc}x would
portance to make improve- from a radlcal.reform of the iron Industriyg
ture and utilization of supplying the implements of warfare,
are possible in these =~ A similar mestlmab}e advantage ip
_if brought about, saving of energy available to man woy
e the useful per- be secured by obviating the great waste of
R coal which is inseparably connected with the
present methods of manufacturing iron, I
some countries, as in Great Britain, the
hurtful effects of this squandering of
are beginning to be felt. The price of ¢
is constantly rising, and the poor are m:
to suffer more and more. Though w
still far from the dreaded “ exhaustion of
coal-fields,” philanthropy commands
invent novel methods of manufacturin
‘Which will not involve such barbarous
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. (INTUM—DOOM 0
4GE OF ALUMINIUM—DOOV '
i ooummtfm INDUSTRY — THE GREAT CIVI
o 'g:NgOPOTENGY OF THE NEW METAL:

. made in iron of_la};o
| th?; ?v:v:r‘;‘(i:s;dlgirtually at the limits
B ?nent. We cannot hope to in-
veg materially its tens'il_e strength,
ty, hardness, or malleability, nor can
cpect to make it much better as regards
. magnetic qualities. More recently a no-
o gail secured by the mixture of a
tage of nickel with the iron, but
" not much room for further advance
sction. New discoveries may be
but they cannot greatly add to

properties of the metal, though
considerably reduce the cost of
. The immediate future of iron
yy its cheapness and its unrivaled
and magnetic qualities. These
ther product can compete
But there can be no doubt that,
distant, iron, in many of
d domains, will have to
ynother: the coming age

wonderful metal was
nd the aluminium
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The absolutely unavoidahle

of‘ the advance A(.rv H,.“ ”I“minilc( s.e']‘len
will be the annihilation of M
dustry. They cannot exist ?lnl;: COPper o
gether, and the latter ig ""fmw(l "TO8pay tn‘
hope of recovery. Iiven now itri = ax?
convey an electric current thrjos Cheape"ti
jum wires than through ""I’P@ruvb?r Uy,

: s

minium castings cost lesg, and &7
domestic and other uses coppe in any
chance of successfully competinr hag g
ther material reduction of the prigc' A fyp,
minium cannot but be fatal to cope of al
the progress of the former will ng?' B
unchecked, for, as it ever happens iy °
cases, the larger industry will a.bssorbsu
smaller one: the giant copper interests th
control the pygmy aluminium interegtg
the slow-pacing copper will reduce the liva
gait of aluminium. This will only delay : :
avoid, the impending catastrophe. -
Aluminium, however, will not stop at
downing copper. Before many years hay
passed it will be engaged in a fierce s A
with iron, and in the latter it will find ay
adversary not easy to conquer. The issueof
the contest will largely depend on whe
iron shall be indispensable in electric m
chinery. This the future alone can
cide. The magnetism as exhibited in
is an isolated phenomenon in nature.
it is that makes this metal behave so
cally different from all other ma
this respect has not yet been as
though many theories have been s
ards magnetism, the molec
) dies b like
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the advantages it offers are only apparent

So long as we use feeble magnetic forceg 11:

is by far superior to any othoy material; hut

if we find ways of producing preat, magnetic

forces, then better results wil] 1o obtainable
without it. In fact, I have already produced
electric transformers in Which ng iron ig
employed, and which are capable of per-
forming ten times as much work per pounq
of weight as those with iron. This result ig
attained by using electric currentg of a very
high rate of vibration, produceq in novel
ways, instead of the ordinary currents noy
employed in the industries, I have also suc-
ceeded in operating electric motors without
iron by such rapidly vibrating currents, hut
the results, so far, have been inferior to thoge
obtained with ordinary motors constructed
of iron, although theoretically the former
should be capable of performing incompa-
rably more work per unit of weight than the
latter. But the seemingly insuperable diff-
culties which are now in the way may be
overcome in the end, and then iron will be
done away with, and all electric machinery
will be manufactured of aluminium, in ail
probability, at prices ridiculously low. This
would be a severe, if not a fatal, blow to
iron. In many other branches of industry,
as ship-building, or wherever lightness of
structure is required, the progress of the
new metal will be much quicker. For such
uses it is eminently suitable, and is sure to
ede iron sooner or later. It is highly
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course of time we shall
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Iltllporﬁant factors in future human progress.
ostextr'?me lightness makes it far more easy
I ‘transport.the objects manufactured. By
Irtue of thjg broperty it will revolutionize

Derio . Butits
gl‘ez}ﬁgst civilizing potency will be, I believe,
In aerial travel, which is sure to be hrought
ahout by means of it. Telegraphic instru-
ments will slowly enlighten the barbarian.
Electric motors and lamps will do it more
quickly, but quicker than anything else the
flying-machine wil] do it. By rendering
travel ideally easy it will be the best means
for unifying the heterogeneous elements of
humanity. "As the first step toward this
realization we should produce a lighter stor-
age-battery or get more energy from coal.

EFFORTS TOWARD OBTAINING MORE ENERGY
FROM COAL—THE ELECTRIC TRANSMIS-
SION—THE GAS-ENGINE— THE COLD-COAL
BATTERY.

I REMEMBER that at one time I considered
the production of electricity by burning coal
in a battery as the greatest achievement to-
ward advancing civilization, and I am st
prised to find how much the conti |
of these subjects has modified m; S
now seems to me that to burn
efficiently, in a battery wou
i
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though the golution
jrof huuld not'be a permanent one,

offer lead to the exhaus-
e ultimaft elmyat?eria]. [sfforts to-

e anor f coal are
Dtain nergy from cO:
b erggl;:ﬂ; in %wobdlrect&ong —;;
ici d by producin
electricity an yIn ki

A o nower purposes. 1D
ﬁohblew gucgess has already been

ent of the alternat_;ing-current
slectric power-transmission marks
e economy of energy available
1. Bvidently all electrical
om a waterfall, saving so
t gain to mankind, which
tive as it is secured with
of human effort, and as
£ all known methods of
m the sun contributes in
ncement of civiliza-
enables us also to get
re energy than was
ld ways. Instead of
to distant places of
- the mine, de-
amos, and trans-
note localities, thus
aving. Instead of
factory in the
nd shafting, we
m-power and

TURY MAGAZINE.

would do away with noige 5

terially the speed and the (-”m] incre.

of the liners. - Carrying o, Ma,
Still n]mirw energy is now bel b ity

from coal by the latest iy Deing gpe

the economy o ,,.‘,l"ii'”’("'fl L{as.,,tnalp‘rd

probably twice that of the ‘}"“g'tn‘.tho a‘.‘f’aﬂev

The introduction of the L,“___P"t“? '-“ziﬁp'

much facilitated by the ]m'po-r“t{ilne ig pot

gas industry. With the ”Hreagm':,nseff :fy

% 86

electric light more and more of 4 - f the
utilized for heating and m(fteix;:zf. the h_e
poses. In many instances gas isf)wer Pir.
tured close to the coal-mine apq Manyf
to distant places of consumption aconv?’“i
able saving both in the cost of tra‘nsconsl g1
and in utilization of the energy ofp:}r,tat”'
being thus effected. In the present st: fug
the mechanical and electrical arts ty, feof
rational way of deriving energy fmmimo?‘
evidently to manufacture gas close tooal
coal store, and to utilize it, either on the
or elsewhere, to generate electricity fori
dustrial uses in dynamos driven by -
engines. The commercial success of suchy
p}ant is largely dependent upon the pmdn; '
tion of gas-engines of great nominal home
power, which, judging from the keen activity
in this field, will soon be forthcoming.
stead of consuming coal directly, as usual,
gas should be manufactured from it and
burned to economize energy. 1
But all such improvements cannot be o
than passing phases in the evolution f
something far more perfect, for ultima
we must succeed in obtaining elec!
from coal in a more direct way, involvi
great loss of its heat-energy. Whethe
oxidized by a cold process is:
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INCREA
such positive methods as thoge which
available in the treatment of many ph q.are
problems. The result, if possible \\’%vlilcg‘l
arrived at through patient trying l'at‘her t] >
through deduction or calculation, The tilan
will soon come, however, whep the chemr'ni
will be able to follow a courge clearly ma ]sd
out beforehand, and when the Sre

1€ process of hig
ill be purely con-
ttery would give
cal development;
to a practical fly-

arriving at a desired result w
structive. The cold-coal ha
a great impetus to electyi
it would lead very shortly
ing-machine, and would enormoy

the introduction of the autoxlms}){)iig.h alggi
these and many other problemg will be bet-
ter solved, and in a_more scientific manner,
by a light-storage battery. :

-

ENERGY FROM THE MEDIUM—THE WINDMILL
AND THE SOLAR ENGINE—MOTIVE POWER
FROM TERRESTRIAL HEAT—ELECTRICITY
FROM NATURAL SOURCES.

BESIDES fuel, there is abundant material
from which we might eventually derive
power. An immense amount of energy is
locked up in limestone, for instance, and
machines can be driven by liberating the
carbonic acid through sulphuric acid or
otherwise. I once constructed such an en-
gine, and it operated satisfactorily. :
t, whatever our resources of primary
gy may be in the future, we must, to
nal, obtain it without consumption
; ‘]»7 Long

199

Sorrowfy|) i
hem st op)j W,I‘,‘}:’:df:‘tstafms about and bade
tide-motop would havce a]: at halt R
chance of competing ¢ rule, hut a small
windmil] . Debl mmercially with the
e ailov:vl}lch 18 by far the hetter ma-
ot ‘Bneg ng a much greater amount

e £y to be obtained in g simpler way.

i t'n “Power has been, in olq times, of in-
bs Imable value to man, if for nothing else
I llig for enabling him to cross the seas, and
; IS even now a very important factor in
ravel and transportation. But there are
great limitations in this ideally simple
methgd of utilizing the sun’s energy. The
machines are large for a given output, and
he power is intermittent, thus necessitating
the storage of energy and increasing the
cost of the plant.

A far better way, however, to obtain
power would be to avail ourselves of the
sun’s rays, which beat the earth incessantly
and supply energy at a maximum rate of over
four million horse-power per square mile.
Although the average energy
square mile in any locality d
is only a small fraction of
an inexhaustible source o
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h to the center

tely 1° C. for every
th. Tl¥e difficulties of
boilers at depths
et, corresponding

with the approac

d we could certainly
f the internalheat

In- it would not be neces-
+ i 1l in order to de-
n the stored terrest
Jayers of the earth and the
o the same are at a tempera-
high to evaporate some ex-
abstances, which we might
instead of water. There is
vessel might be propelled
igine driven by such a
energy being used but
om the water. But the
could be obtained in
without further pro-

k
lightning dis-
mplish. It is

the earth. So, at least, |},

my observations, fro Jave jngo

that the earth, with ,K: a“‘l]il'll(:h ¢ r'l:;:ted
and‘ outer conducting "nv'«rlfem‘ ’ lat"am
a highly charged electrical ov, Mty
taining, in all probability, , lorm]‘:"*‘&rooel
of electrical encrgy which mis o Moy
to the uses of man, if it W‘.fht he by it

reach with a wire to great mifu[l“’sﬂihle?:
b Ll(de

It is possible, and even prot :

will be, in time, other l‘]eSf:U'?(}-):}Z’ thatthﬂ‘e
opened up, of which we have n it
?ow. We hmay even find ways

orces such as magnetism il
driving machinery without ug;ngg;;:,Wty fo
means. Such realizations, though hi );uoﬂ-m
probable, are not impossible. Ap egx i
witl best convey an idea of what we canai)n .
to attain and what we can never 4 .
Imagine a disk of some homogenegys n::l&
rial turned perfectly true and arrangeq t
turn in frictionless bearings on a horiznts]
shaft above the ground. This disk, being up-
der the above conditions perfectly balanced,
would rest in any position. Now, it is possi-
b!e that we may learn how to make sucha
disk rotate continuously and perform work
by the force of gravity without any further
etfor.t on our part; but it is perfectly ir
possible for the disk to turn and to do
without any force from the outside.
copld _do s0, it would be what is designated
scl.entlﬁcally as a “perpetuum mobile,”am
chine creatingits ownmotive power. Tomak
the disk rotate by the force of gravitywe as
only to invent a screen against this
By such a screen we could prevent this:
m acting on one half of the di

tation of the latter would fo

t deny s ssibility!

0 knoé,|:;g
of apply-m
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M OF INCREAS

to me fo‘r the tir".-\-v time, Lhough I was ]

unacquainted with numher of t;he‘ fq]'etn Bl!t.
mentioned, a survey of the varigyg way:;L ? condition
utilizing the energy of the mcdiumconvix; od height? @
me, nevertheless, that to arrive abis thce

oughly satisfactory practica] solution a r;(;-

ical departure from the methods thep knoy ,

had to be made. The Windmill, the solar e‘;ﬁ

ine, the engine driven 1 te :
}%ad their limitationg ip thz arl:.;Sflti;r:)afl L
obtainable. Some new g
ered which woulq enable us ¢,
energy. There was enough heat-enepgy i
the medium, but only a smg]] part of it wag
available for the operation of an engine ip
the ways then known, Besides, the energy
was obtainable only at g very
Clearly, then, the problem was to discover
some new method which woulq make it possi-

' 1t is impossible for an
inanimate mechanism or self-acting machine
to cool a portion of the medium below the
temperature of the surrounding, and operate
by the heat abstracted. These statements
interested me intensely. Evidently a living
being could do this very thing, and since the
experiences of my early life which I have
related

~“self-acting engine,” I cam

e ! \

had convinced me that a living th
only an automaton, or, otherwxsg

DIAGRAM b, OBTAINING ENERGY FROM THE
AMBIENT MEDIUM.

4, medinm witp little energy; B, B, ambient medinm
: with much energy ; 5,’ ﬁaﬂ'l of the a::rg

as illustrated in dia-
gram b, such that energy could not be
transferred across it except through a chan-
nel or path 0, and that, by some means or
other, in this inclosure a medium were main-
tained which would have little ener; , and
that on the outer side of the same there
would be the ordinary ambient medium with
much energy.” Under these assumptions the
energy would flow through the path 0, as in-
dicated by the arrow, and might then be con-
verted on its passage into some other form
of energy. The question was, Could such a
condition be attained?

tion, an inclosure /ik
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202 d antly, This would be an ideal way f o
consequently, 1 o Y of obtaj

from high to low }evﬂv"x::r of the lake run tive B VY 8 do not kngy of :l 8 mg.

just as we o letsf)lt;e ;n'e able to let heat absolutely perfect procegg of heg (-y Slich

wn to the sed,

sion, and consequently some y Conygy,
0 h's s Y some h‘ﬂtw“ )
m the earth's

] travel up into the |
urface e low IvV(!l’ WhiCh e ]gen.

: v o P e r reach 1
Heat, like water, can e Wly reac

i LONE: if we had say, in our mechanical anaj ang
I1d region & + wn, and if we hac y, in o ) alogue, th, 4
I.;&'fom e ﬂt::}::tgxgl?‘wé could derive water will arrive at the l»'ot,.t.om of t;: :°me
any doubt as to dium by means of a ther- and a gradual and slow filling of tpg laatnk'
fmll?e:’}(;:en:liscribed, it would be dis- will take place, necessitating gq ter

as

E ; 3 - 2 Continy
‘MOpL'e 3% we produce pumping out. But evidently thep 0l
.plfe(!bythl_s anal%%:iet;n lil;'t zﬁg spz?ce and less to pump out than flows in, or,einw:)l:hbe
b glveil tl()) flow in continually? To words, less energy will be needeq ¢, maier
f’helfea“sink” or “cold hole,” as we tain the initial condition than jg develop;:
oy inathe médium, would be equiva- by the fall, and this 18 to say that g
'sa"!y'(’sducing in the lake a space either energy will be gained “from the meg;
ror filled with something much lighter  What is not converted in flowing doyy
vater. This we could do by placing in just be raised up with its Own energy,
ke a tank, and pumping all the water what is converted is clear gain. Thus the
 the latter. We know, then, that the virtue of the principle I have discovereq yg.
£ allowed to flow back into the tank, sides wholly in the conversion of the energy
tically, be able to perform ex- on the downward flow. :
same amount of work which was

g it out, but not a bit more. L ipen prrorTs TO PRODUCE THE SELF-ACT-
othing could be gained in this ~" . "pye g’ ryp MECHANICAL O0SCILLA-

2 g:']slt dr:vivs;nthhhi: v‘::ifé TOR—WORK OF DEWAR AND LINDE—

e LIQUID AIR.
ssible to create such a ;
But let us reflect a HAVING recognized this truth, I be
h following certain devise means for carrying out my
cs, like a fluid, is and, after long thought, I finally con
h may be con- a combination of apparatus which she
of energy as it make possible the obtaining of power fi
1. To make the medium by a process of continuou
te and true, ing of atmospheric air. This appara
continually transforming heat into m¢
ical work, tended to become colder

ind if it only we racticable t
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vestigation of the principles inyolyeq and
caleulation, now showed that the 1~c%’uit |
Bt could not be reacheq in a P‘mcti
cal manner by ordinary machinery, ag I‘ ha(i
in the beginning expected, This leg el
a next step, to the study of a type of eng’ine
generally designated ag « turbine,” which at

first seemed to offer hettey chances for a
realization of the idea. Soop I found, how-
ever, that the turbine, too, was unsuftab]e
But my conclusions showed that if an enginé
of a peculiar kind coulq be brought to a
high degree of perfection, the plan I'had con-
ceived was realizable, and [ resolved to pro-
ceed with the development of such an engine
the primary object of which was to securé
the greatest economy of transformation
of heat into mechanical energy. A charac-
teristic feature of the engine was that the
work-performing piston was not connected
with anything else, but wag perfectly free to
vibrate at an enormous rate, The mechan-

ical difficulties encountered in the construc- ¢

tion of this engine were greater than I had
anticipated, and I made slow progress. This
work was continued until early in 1892, when
I went to London, where I saw Professor
Dewar’s admirable experiments with liquefied
gases. Others had liquefied gases before, and
notably Ozlewski and Pictet had performed
creditable early experiments in this line, but
there was such a vigor about the work of
Dewar that even the old appeared new. His
experiments showed, though in a way differ-
ent from that I had imagined, that it was
possible to reach a very low temperature by
transforming heat into mechanical work, and

I returned, deeply impressed with what L had  whi

seen, and more than ever convinced that my
plan was practicable. The work temporaril
interrupted was taken up anew, a

INCRE
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: ) € principles of th
rr:)e;chamca! oscillator, butpthe ogig?ngl ptur'(i
pose of this machine ig explained here for

th? first time,

.0 the Process, as I had primari] -
ceived it, for the utilization %f the gn:r?y
> medium, there were five
essential elements in combination, and each
of these had to be newly designed and per-
fected, as no such machines existed, The
mechanical oscillator Wwas the first ele-
ment of this combination, and having per-
fectt_ad this, I turned to the next, which was
an air-compressor of a design in certain re-
Spects resembling that of the mechanical
oscillator. ~ Similar difficulties in the con-
struction were again encountered, but the
work was pushed vigorously, and at the
close of 1894 I had completed these two
elements of the combination, and thus pro-
uced an apparatus for compressing air,
virtually to any desired pressure, incom-
parably simpler, smaller, and more efficient
than the ordinary. I was just beginning
work on the third element, which together
with the first two would give a igerating
machine of exceptional efficiency and sim-
plicity, when a misfortune befell me in the
burning of my laboratory, which crippled my
labors and delayed me. Shortly afterward
Dr. Carl Linde announced the liquefaction
of air by a self-cooling process, demonstrat-
ing that it was p;acticab{e to proceed with

the cooling until liquefaction of the air took
ce. This was ¢




as a refrigerant it is
“;he:su?:sd temperature .is un-
cal;,w It is as expensive to
e “at a very low temperature
S l%oakeep it very hot; it takes coal t.o
it 1S 1d. In oxygen manufacture it
3 ?cdmpete with the electrolytic
1 For use as an explosive it is un-
b pecause its low tempprature again
5 it to a small efficiency, and fpr
ower purposes its cost is still by far
" It is of interest to note, how-
in driving an engine by liquid air
mount of energy may be gained
ngine, or, stated otherwise, from
 medium which keeps the engine
o hundred pounds of iron-
atter contributing energy at
ut one effective horse-power
our. But this gain of the con-
fset by an equal loss of the

.

this task on which I have labored
ns to be done. A number of
are still to be perfected
a different nature to
‘cannot hope to produce
hine deriving energy from
a long time yet,
ons should material-
ces have occurred
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industrial scale coylq .

I_)_ut, a discov ry which T r:;gr be Fea);

view. [ observed that ””:]e:! c ngedzg:j.
ditions the nosphere, Which Ertaip COY
a‘lugh insul (bor, assumeg condy 13 no]-maﬁl.
tles_, and so | *comes Ca[’ﬂble g;'ngpropery
any ampun} of electrieg] ener 00nveyin'
difficulties in the way of a praggiaar it thg
tion of this -‘Ii::u;\'ery for the 1ca) utiliw
transmitting electrical energy Witho 0% of
were seemingly insuperable, Electr?ut Wirey

sures of many millions of Cal prey,
produced and handled; gener:z%rtlsg :ad -
of a novel kind, capable of withstan%?aratuu
immense electrical stresses, haq tomgt:n,
vented and perfected, and g complete 18
against the dangers of the high-tem;io;af
rents had to be attained in the systen be?m
its practical introduction coulq be eon
thought of. All this could not he done i;en
few weeks or months, or even years Th:
work required patience and constant'appﬁx;
cation, but the improvements came, thoygh
slowly. Other valuable results were, how.
ever, arrived at in the course of this Ton
continued work, of which I shall endeayor
give a brief account, enumerating the chigf
advances as they were successively eff
The discovery of the conducting pi
ties of the air, though unexpected, was
a natural result of experiments in
field which I had carried on for som
before. It was, I believe, during 188
certain possibilities offered by extr
rapid electrical oscillations determine
to design a number of spe
dapted for their i
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(]OV(‘-’OP(“] l«.n such an extent, that it n 205
imatarr e ow

forms alegitimate and nnportantdepqnm Manner g vV

s al goienae g ) L ent eq €ry small o

f)r g '.]'Il(.l.l-' ¢ ; l: flfx'(ll' .[inM(“:]}f results, thoUght a]vee?) » but in this | :’:‘;’;‘:: i

nupt')ﬁn‘ \(\‘ i‘tih i :(“.,'_-lllre__now readily o}. ™ ein rewarded ity similsr ;ﬂy efforts

éz\l'l]])‘t:lri‘lltlor]l;: umir(::nm((:ltLfat;l(é’:ls;:::i;gagy :}"ust:t so’t agsra;tsh ?:}ilt:(]’vm:irl ll“ig.a(;:;c;,s?'ge)

andily performod by thais v e tp isai ve explaing

](mhll“‘ !N\'lill I»‘x ”,I]‘.-Il ‘I>_\.t)]1;m means. [ stj]] ye. D i’;igl;won of this kinq 2ﬁect:ada:vi:§t:al

im”ln :t :’ \”w~ lli :h*ll]l;;e OIE)W, nine years agq, Seribed uﬂ;d mhother éXperiments here dg:

passet a1schs a powerfy] 'induc- 0 what g degree the B

tion-coil through my body to demg ave heen perfected gj T ces
e : n . since Z

before a scientific society the coinpaig,lt';?\tg Strations early i 1891 befg;ye ﬁfﬁgﬁﬁ?&’c

harmlessness of very rapidly vj ; Soclety,_whenm apparat
S cax? st%,l l rzziﬂntgh :l:g- ble of Tighting fmf ’fax:pu("'wﬁ?ﬁhbﬁiylf ?:;
tonishment of my audience, | would nov; :f?:t?iﬁred wonderful), will appear when I
undertake, with much less apprehension thap in thi i S ronno difficulty in lighting
I'had in that experiment, to transmit through apgq s r{:an_ner our or five hundred e,
my body with such currents the entire elec- ig noc?.u d light many more, In fact, there
trical energy of the dynamos now Working may in"tr;:'t gthic b of eni iy Hlieh
at Nlagalrah— forty é’r ﬁgty Ithoussand horse- kind of elz::?cyalb(?eﬁgg redtoinaia
power. ave produced electyi illa- Pk e
tions which were of such inze%agit;s?}lnl:t this f::t%z%longt?tmg e practlpablhty -
:;'hen ﬁlrculatuitg ghropgh m)}r1 arms and chest naturally occu:redrt?:xr?ﬁ%%e g:: :ffffﬁ
1y have melted wires which joined my  a conductor, thus dj i i Srem:
hands, and still I felt no inconvenience. | ootetorts e vl wixees
have energized with such oscillations aloopof :Xa}.]: f: ?:h:i:gtfil&tinlg:goze 'rg:m%:ﬂ?i?
heavy copper wire so powerfully that masges and the earth may be lookeg upon as an
of metal, and even objects of an electrical immense reservoir of electﬁcityp which, T
resistance specifically greater than that of thought, could be disturbed eﬁecf’ively by a
human tissue, brought close to or placed properly designed electrical machine, Xcu
within the loop, were heated. to a hig:h tem- cordingly, my next efforts were directed to-
perature and melted, often with the violence ward perfecting a special apparatus which
of an explosion, and yet into thisveryspacein would be highly effective in creating a dis-
which this terribly destructive turmoil was turbance of electricity in the earth. The
going on I have repeatedly thrust my head is new direction was S
without feeling anything or experiencing in-
Jjurious after-effects.
Another observation was that by means of ki
such oscillations light could be produced in
a novel and more economical manner, which
promised to lead to an ideal system of elec-
tric illumination by vacuum-tubes,
ing with the necessity of renewal of
or incandescent filaments, an P
also with the use of wires in ¢
o
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| jenti tures in I'ebr
et okt 7 50

; : in dia-
°h““’°”}ge ﬁggggr;ﬁg of which
ho$sc’the electrical arrange-
; ent as 1 described it then,
:1m1° the lower part illustrates
jts mechanical analogue. The
system is extremely simple in
principle. Imagine two tuning-
forks F, F,, one at the sending-
and the other at the receiving-
respectively, each hav-
ttached to its lower prong
a minute piston p, fitting in a
cylinder. Both the cylinders .
~ communicate with a large reservoir R, with
walls, which is supposed to be closed
with a light and incompressible
striking repeatedly one of the
of the tuning-fork ¥, the small piston
would bevibrated, and its vibrations,
tted through the fluid, would reach
rk ), which is “tuned” to the
ted otherwise, of exactly the
the latter. The fork F, would
ting, and its vibration would
continued action of the
upper prong, swing-
an electrical connec-
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DIAGRAM ¢. “WIRELESS” TELEGRAPHY MECHANICALLY ILLUSTR ATz,

g essential in the practical use of

S this subject circuits and appli;

spread through the ground apq reach
the distant vertical receiving-wire Fgp
exciting corresponding electrical oscillatig,
in the same. In the latter wire or cir
included a sensitive device or receiy,
which is thus set in action and made
erate a relay or other appliance. Eac
tion is, of course, provided both with a
of electrical oscillations S and a s
receiver S, and a simple provisio
for using each of the two wires
to send and to receive the me:
The exact attunement of the tw
secures great advantages, and, in

In this respect many popular e
and, as a rule, in the technical

S aifording these advz

ry nature
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. ; h is guf. :
ciently cxplained by itg noge, effecting Communjegy
Since | di l']'ll'(‘(' “l(lﬂ(l Hin]p]c Dl'incip]es e earth ore

of telegraphy without wireg | have'had fre- ereq of tra summati?n of which I consid-
quent occazion o note that the Identica] account f"sc Importance, chiefly on
features and clements have heen used, ip 0! the mory]

o not faj] ¢ effect which it could
the evident belief that the gigng]g re be- firgt off t(:: Produce universally, Ag the
ing transmitted l‘(') considerab]e distan(;es 5 ort to thig
by “Hertzian” radiationg, This is on| 0 iretita +
of many mi<:.mniehensions to which t}fe ,-r:l‘_’ Circuits, jn the hope of
vestigations of the lamented physicist have it
iv b thir apparatus of
Naxvell, Toliowing. wurty-three years agy then af my command. T contileats o
Maxwell, f)]ollx)% UP a4 suggestive ex. ever, that with properly designed mac};inery
pen.n]lenlL] ):n;li(n?p])y thar‘aday ;ln 1}1845, evolved signg)g could be transmitted to k¥ pome
an l1dea S e €ory whie intimatel )
connected light, radiant he Y of the globe, no matter what the distance,

at, and electy;- without the necessity of using such inter.

cal phenomena, interpreting them as hein medi c : * g
all due to vibrations of & hypothetices ate stationg, I gained this conviction

) : : ¢ through the gj ingular electri-
fluid of inconceivable tenuity, called the cal pfenomeg:rio:ev}z{cgf? fll:sgc!rl-ibed early
ether. No experimental verificatjon was ar- in 1892, in lectures delivered before some
rived at until Herts, at the Suggestion of scientific societies abroad, and which I
sof experiments have called 4 “rotating brush.” This is
- a bundle of light which is formed, under
1 certain conditions, in a vacuum-bulb, and

little energy to the perfection of his o]q- whic

2 h is of a sensitiveness to magnetic
fashioned apparatus. The consequence was and electric influences bordering, so to

the important speak, on the supernatural. This light-
function which the air played in his experi- bundle ig rapidly rotated by the earth’s
ments, and which [ subsequently discovered. magnetism as many as twenty thousand
Repeating his experiments and reaching times Per second, the rotation in these
different results, I ventured to point out parts being opposite to what it would be in
this oversight. The strength of the proofs the southern hemisphere, while in the region
brought forward by Hertz in support of of the magnetic equator it should not rotate
Maxwell’s theory resided in the correct esti- at all. In its most sensitive state, which is
mate of the rates of vibration of the circuits difficult attain, it is responsive to electric
he used. But I ascertained that he could or 1 lnﬂuepces.to an incredible de-
not have obtained the rates ere stiffening of ﬁhe‘vmu'sel’eg-o‘f
was getting. The vibrations o ponsequent slight electrical
e body of an observer standing
tance from it, will pe tibly
When in this highly sensitive
pable of indicating the
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great sacri fice,

were Suc
w;gmte it only

ifficulties to be mas-
}fo:ht:teg could hope to con-
after years }of ,la})or. 1”
work to which I woulc

geant de?eyn('fd()t:]oe rdevote myself, but I
B pl‘f’he conviction that my energies
n;d ot be more usefully employed; for I
e lilzed that an efficient apparatus for
the production of powerful e]ectrlca_l oscilla-
o as was needed for that specific pur-
mns’was the key to the solution of other
iﬂbstimportant electrical and, in fact, human
~ problems. Not only was communication, to
pro distance, without wires possible by its

ns, but, likewise, the transmission of en-
great amounts, the burning of the
heric nifrogen, the production of an

Yy

wever, I had the satisfaction of
ing the task undertaken by the
w principle, the virtue of which
on the marvelous properties of the
ondenser. One of these is that
ge or explode its stored energy
ly short time. Owing to
ed in explosive violence.

eans of producing the
e highest electrical
mmotion .in the

THE CENTURY

Ellle voice and hear an echo i

MAGAZINE,

poses a st ong ill(]ll(‘ti v 3
for ”'f"ﬂ { 1w='.ifl-r"lf(?StVS():gi?Z 18 rq
for (l.rh» 1gain, an <-xce-pt’,i0na]i‘S
of vibration extreme Pressure-
certain objects immense e
movements are necessary. The ol
in I’J;:f. 7, 8,9, and 10, of exp
formed with such an oscillator
i]lus{r:lte S(ime of these featyr ¢
an idea of the magnitude of t o
ally produced. The comp]et:enhe(:;s:}fc:it?;:;;a :
of the figures referred to makeg a fehﬂ”
description of them unnecessary, [ther
However extraordinary the results gp,
may appear, they are but trifling compa »
with those which are attainable by app e
designed on these same principles, Iarl?tn,
produced electrical discharges the gert
path of which, from end to end, wasach'!x
ably more than one hundred feet long-
it would not be difficult to reach length;:
hundred times as great. I have prody,
electrical movements occurring at the-
of approximately one hundred thous;
horse-power, but rates of one, five, or
million horse i

or

other

es anqd m":;

by human agencies, and yet the
sults are but an embryo of what is to.
That communication without wires
point of the globe is practicable
apparatus would need no demo i
but through a discovery which I m
tained absolute certifude. P
plained, it is exactly this: '

GV

w that th
reached
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aglobe; we may det
1on or course of
s a4 vessel at ge:
by the same,

1 of
region :
relative po:
ject, suc
traversed

may send over

ermine the
4 moving ol
€a, the distance
: Or 1ts speed; or we
the earth a wave of electricity
traveling at any rate we (]esil‘e, from the
pace of a turtle up to llghtning speed.,

With these developments we have eyer
reason to anticipate that in g time not very
distant most telegraphic messages acrogg the
oceans will be transmitteq Wwithout cableg
For short distances we need 5 « Wireless »
telephone, which requires no expert opera-
tors. The greater the spaces to be bridged
the more rational becomes communicatjo,{
without wires. The cable isp
damaged and costly instrument, byt it limits
us in the speed of transmission by reason of
certain electrical property inseparable from
its construction. A properly designed plant
for effecting communication withoyt Wires
ought to have many times the working capa-
city of a cable, while it will involve incom-
parably less expense. Not g long time will
pass, Ibelieve, before communication by cable
will become obsolete, for not only will sig-
naling by this new method be quicker and
cheaper, but also much safer, By using
Some new means for isolating the messages
which I have contrived, an almost perfect
privacy can be secured.

I have observed the above effects so far
only up to a limited distance of about six
hundred miles, but inasmuch as there is
virtually no limit to the power of the vi-
brations producible with such an oscillator,
I feel quite confident of the success of
such a plant for effecting transoceanic
communication. Nor is this all. My mea-
surements and calculations have shown that
it is perfectly practicable to produce on our

electrical movement of such magni
that, without the slightest doub
will be perceptible on some of
planets, '

PROBLEM or INCREASING

Y millionfo)

ot only an easily d

f these principles, an
globe, by the use o p o

HUMAN ENERGY,

in a reﬂector~could be
Posed obgeryap
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el utt,ilized by the sup-
18 Instrument. But b

Gt;lr:iblm?ans I haye developed he would bg
e eﬁ(ti:: ::ncentrate the larger portion of
R ergy transmitted to the planet
.1 S Instrument, an the chances of affect-

the latter are thereby increased many
_ Besideg machinery for producing vibra-
tions of the required power, we must have
delicate meang capable of revealing the ef-
fects of feehle influences exerted upon the
earth. For gych purposes, too, I have per-
fected new methods, By their use we shall
likewise be able, among other things, to
etect at considerable distance the presence
of an iceberg or other object at sea. By
their use, also, I have discovered some ter-
restrial phenomena still unexplained. That
We can send a message to a planet is cer-
tain, that we can get an answer is probable:
man is not the only being in the Infinite
gifted with a mind.

TRANSMISSION OF ELECTRICAL ENERGY TO
ANY DISTANCE WITHOUT WIRES—NOW
PRACTICABLE—THE BEST MEANS OF IN-
CREASING THE FORCE ACCELERATING THE
HUMAN MASS.

THE most valuable observation made in
the course of these investigations was the
extraordinary behavior of the atmosphere
toward electric impulses of excessive elec-
tromotive force. The experiments showed
that the air at the ordinary pressure be-
came distinctly conducting, and this opened
up the wonderful prospect of transmit-
ting large amounts of electrical energy
for industrial purposes to great distances
without wires, a possibility which, up to that
time, ought of only as a scientific
er investigation revealed the
act that the conductivity im-
air by these electrical impulses
ons of volts increased very
vith the degree of rarefaction, so
st t very moderate altitudes,
accessible, offer, to all ex-
dence, a perfect conducting
than a copper wire, for currents

C

6very of these new proper-
mosphere not only opened up
- of transmitting, without

n large amounts, but, what

‘.
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+ »—whether th
?::gdngat :distance of af

fea,‘g’-‘;: ﬂg#‘:ﬁ% as yet, actually e flected
l "

= ssiderable amuunt_ of
amnsmlus:;:”;so{vgu‘l’(‘;' be of industrjal im-
energy, » to a great distance by this new
pom:;? have operated several model plants
methoc, ctly the same conditions which will
un}ieri:x: large plant of this kind, and the
,m‘@,bility of the system is thoroughly
smonstrated. The experimctents l}av]e shown
conclusively that, with two terminals main-
e hiaedal::ny elev:i’.ion of not more than thirty
~ thousand to thirty-five thousand feet above
g Jevel, and with an electrical pressure of
fifteen to twenty million volts, the energy of
nds of horse-power can be transmitted
distances which may be hundreds and,
ary, thousands of miles. I am hope-
er, that I may be able to reduce
ably the elevation of the termi-
w required, and with this object I am
up an idea which promises such a
re is, of course, a popular
using an electrical pres-
f volts, which may cause
distances of hundreds of
as it may seem, the
ibed it in a technical
ater personal safety
distribution cir-

e transmission is ef-
ow miles or of a

THE CENTURY MAGAZINE,

mean that energy woyld be ay

the u man at an ; ailah)

not in Ul amounts Hyu(rg)}?lgz (r)rf'the ;i‘){;r
rived vll i the ;|m|,i(,nt mef]iu lE:ht he de:
machinery, but in (uantitieg viriy Stitahjy
limited, from waterfallg, I‘:Xportua” Un.
would then become the chief gq Of Powey
come for many happily situateq Nl)lrce of in.
the United States, Canada (}eu"t"es,
South America, Switzerland: andm;ral ang -
Men could settle down eve here %We.en'
and irrigate the soil with Jitt]e ef'foertlliu
convert barren deserts into gardenrt’
thus the entire globe could be trangg

and made a fitter abode for manking, .
highly probable that if there are intell .
beings on Mars they have long ago reaj;
this very idea, which woulqd explain »
changes on its surface noted by astronomers.
The atmosphere on that planet, beingel;' ‘
considerably smaller density than that of the
earth, would make the task much More eagy
It is probable that we shall $00n haye
self-acting heat-engine capable of de
moderate amounts of energy from th
bient medium. There is also a possibi
though a small one—that we may o
electrical energy direct from the sun..
might be the case if the Maxwellian t]
is true, according to which electrical v
tions of all rates should emanate
sun. I am still investigating this
Sir William Crookes has shown in his.
tiful invention known as the “radiome
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I anticipate that many, unprepareq : B AMONG REFORMERS, 211
these results, which, through |, ec for ideag will b :
R e £0 THARE 1 ng familiay. like th © readily taken y Hi 3
ity, appear to me simple anq obvioug will hat °ftheplanter_f P- His work is
consider them still far from Practical 5 li- uty is to lay th or the future. Hig

: < ¢ foundat;
e Sucli resery S are t . Ndation for th
cation. Sucl v;_ “*lL rve, and even OPposition, of 0 come, and poin, the way He]?se who
some is as useful a quality anq a8 neceggy ors and hopes With the t 1ves and
an element in human progregg as the qui:lz Poet who says:

receptivity and enthusiasm of others, Thus, Schaff, dag Tirviid

a mass which resists the foree at fip Hohes Gliick
set in movement, adds to th st, once ) d

'K meiner Hiinde,
hee i mlaﬂs l_cllll’s vollende!
ST 5 nergy, T s oo TCh nicht ermatten)
scientific man does not aim at an imglfledia}tl: ?e?z? €8 sind nicht, leere Triut:;
result. He does not expect that hig advanceq Gebenn:ir nsstt:?;%ﬁn' I'g;m: Bimme :
* Daily work—my handy employment, Lo! these trees. by " h,md -
To complete is pure enjoyment! Yot wose trees, but bare poles seeming,
Let, oh, let me never falter! et willyield both fruit and shelter!
No! there is no empty dreaming: Trasalated byG?'?l(;]];;:n kg{g:g,» e
ibson, Com. U. §. N.

BY THEODORE ROOSEVELT.

N|INE of Miss Mary B, Wilkins’s
% delightful heroines remarks, in i
k=gt speaking of certain would-be lead-
QAR ors of social reform in her village:
“I don’t know that I think they are so
much above us as too far to one side. Some-
times it is longitude and sometimes it is
latitude that separates people.” This is
true, and the philosophy it teaches ap-
plies quite as much to those who would ne;
reform the politics of a large city, or, for
that matter, of the whole country, as to
those who would reform the society of a -
hamlet. : b o
There is always danger of bein
derstood when one writes abou
ject as this, because there

ment i
40irénts~ N



The Boston Post
Boston, Mass. Sept 3, 1901

Mr. R. U. Johnson,
The Century Magazine,
New York City

My dear Mr. Johnson: --

| have persuaded Mr. Kinraide to carry over to New York the Electrical Photographs of which
you may remember | wrote you some time ago. | am sure you will, at least, be much interested in
seeing them.

Mr. Kinraide will call on you probably on Thursday of this week.

Very truly yours,

Anabel Parker

76 Munroe St.
Roxbury, Mass.



Hotel Imperial
Absolutely Fire-Proof
BROADWAY & 32N° STREET
NEW YORK
-ROBERT STAFFORD-

My dear Mr. Johnson,

| am quite ill this morning, it is impossible for me to leave my room to come to you. | will
communicate with you as soon as | am able to do so.

The oppressive heat of yesterday was too much for me.
With many regrest[sic] | am,

Sept. 5-1901 Sincerely yours,
T. B. Kinraide



Hotel Imperial
Absolutely Fire-Proof
BROADWAY & 32N° STREET
NEW YORK
-ROBERT STAFFORD-

Dear Mr. Johnson,
| am so ill, that | feel it imprudent to remain here any longer. | am returning home tonight on
the boat. Will you kindly take care of photographs, putting them in box, face down; until |

communicate with you.

Sincerely,
T B Kinraide



Jamaica Plain
Sept 16 1901

Mr R U Johnson
Dear Mr. Johnson,

| think you for your intrest[sic] in my recovery from the ill turn | had in N. Y.
| feel able to try it over again — meaning of cours — to be more careful of myself.

| found the same edition of Lord Armstrong’s work in our library and have read it carefully.

It makes no reference to the discoveries | have made and in no way conflicts with the article. |
will be more than glad to give Lord Armstrong due credit for what he has done in a suitable manner
in the article after we have decided upon what can be done with it.

| feel greatly indebted to Mr. Tessla[sic] for bringing my attention to a work that | would have
had to apologize for not knowing about it. | am also indebted to you for the pleasure of meeting
so estimable a man — Mr. Tessla.

| expect to be in New York about the middle of this week and hope to be able to come to a
satisfactory decision both as to the article and photographs.

Yours very sincerely,
T. B. Kinraide



THE WESTERN UNION TELEGRAPH COMPANY
RECEIVED AT THE WESTERN UNION BUILDING, 195 BROADWAY, N. Y. Sept 17, 1901
Dated: Willimantic Conn 17
To: Mr. R. U. Johnson

Century Co. Union Square NY

Will be in New York tomorrow morning will telephone
T B Kinraide



Mar 15 1902

Dear Mr Johnson

Your very pleasant letter of the 11 has been forwarded to me here. | have forwarded it to
Miss Parker who | am sure will take much pleasure in reading it and will make the changed you
suggest. The only reason | have, for not writing the article myself was as you say, that my
technical methods of expression could never be used in such a paper. |therefore choose a layman

instead.

| assure you | am very sincerely yours,
T B Kinraide



THE BOSTON POST
Boston, Mass. March 21, 1902

Mr. R. U. Johnson
The Century Magazine

My dear Mr. Johnson,

Mr. Kinraide has sent me the manuscript of your article in regard to his experiments. | have
made the changes suggested and | hope the copy as as now stands will be available. There is no
objection to your cutting out the first two and the last paragraphs, should you wish to do so for
space considerations. The paragraph on page 10, beginning “Examine for a moment” could also be
eliminated without seriously marring the purpose of the article. Both Mr. Kinraide and myself
should honestly be glad if the article could be used in full. It has been prepared with a deal of
painstaking and a serious desire to make it at the same time “popular” and scientifically accurate. |
feel myself, deeply indebted to Mr. Kinraide for his untiring patience and kindness, and, quite as
much for his sake as my own should be glad to have it given good space and make-up.

| should be glad to see proofs of the make-up, if it would be in accord with your custom to
permit me to.

By this same mail | am sending to Mr. Kinraide, who is now in Savannah, Ga. the underlining
changes. | shall ask him to write or wire you that they meet his approval.

Should your find further changes desirable upon a second reading, | will endeavor to make
them. | appreciate that time you take up the matter without being familiar with the experimental
work. You are in the best possible position to judge whether or not it is quite clear enough to be
understood by the average reader.

Thanking you for your kindly courtesy, | am, truly yours,
Anabel Parker

The Boston Post
Boston



THE WESTERN UNION TELEGRAPH COMPANY
RECEIVED AT THE WESTERN UNION BUILDING, 195 BROADWAY, N. Y. Mar 25, 1902
Dated: Charleston
To: Mr. R. U. Johnson
Century Pub. Co. New York

Changes in article are ok will be home Monday T B Kinraide



THE BOSTON POST
Boston, Mass. March 25, 1902

Mr. R. U. Johnson
The Century Magazine

My dear Mr. Johnson,
| am unable to tell you whether Mr. Kinraide in speaking to me of photographs of sound
waves referred to the work of Prof. S.-------------- (?) whom you mention or to that of some other

investigator. He mentioned a name, but | am unable now to recall it.

| have written him asking to communicate with you in regard to the matter. His absence in
the south renders this delay unavoidable.

Sincerely yours,

Anabel Parker



THE BOSTON POST
Boston, Mass. April 10, 1902

Mr. R. U. Johnson
The Century Magazine

My dear Mr. Johnson,
| have to Thank you for the proofs of the Kinraide article, which | herewith return, corrected.
Mr. Kinraide has just been in. He is pleased with the article as it stands and has no changes to
request. If quite agreeable, to be honest he would be glad to see proofs of the halftone cuts when

they are ready.

Sincerely yours,
Anabel Parker

Anabel Parker






THE BOSTON POST
Boston, Mass. April 28, 1902

Mr. R. U. Johnson
New York City,

My dear Mr. Johnson,

Mr. Kinraide instructs me to say that the line under Plate 1 should be headed Anodos. The
delay in returning the proof to you is because of Mr. Kinraide’s absence from home during which
time his mail was unopened.

Mr. Kinraide requests me to say that he regrets the delay.

Sincerely yours,
Anabel Parker

Anabel Parker



THE BOSTON POST
Boston, Mass. July 14, 1902

Mr. R. U. Johnson
The Century Magazine,

My dear Mr. Johnson,

| am uncertain as to whether or not the matter of payment for my article published in the July
number of the Century Magazine was referred to when Mr. Kinraide saw you in New York.

It was understood, however, between Mr. Kinraide and myself that payment for all the matter
submitted would be made to me. | write this to forestall any question that might arise regarding

this, though perhaps it is unnecessary since you doubtless remember that it was | who submitted
the article.

Thanking your kindly courtesy throughout the correspondence, | am,

Very truly yours,
Anabel Parker

Anabel Parker
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" HERE'S A NOVEL THEORY ———— — FOR A LIFETIME HE HAS
CN THE ORICGIN # BEEN PROBING INTO THE

» OF THE UNIVERSE.| S ko MYSTERIESOF THE“NEW"’ FORCE
Blechician Kinride's Ideas of the Greation of the . ; . b B Formation of the World's Result of a Chase Over

Billions o(vleagues.

Sun, Moon, Stars and Planats.
B eI 3 . 3 Elestriclly, He Claims, Was the First Great Physical Fi L
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HERE'S A NOVEL THEOR!

OCN THE GREGSN

| OF THE UNIVERSE.

~ Electrician Kinraide's Ideas of the Creation of the
| Sun, Muun, Stars and Plansts,

. Wondayiul- and Beauiifuily Constructed Apparatus the Work of Which Is Likely to
Astonish the Eleciricians and Scientists of the Civilizad World,

The remarkable series of photographs | theory of the eorigin of the universe,
of electricity that are to be placed on |suns, moons, stars and planets.
ihibition during the coming week in| BV reference to the plate numbered

ITI. it will be seen that one electrical

} | phenomenon takes the form of a comet.
ore cannot fail to attract the"attention | This is a union of the two manifesta-~
of every passer-by. They have already | tlons of electricity, the positive and
calle@ out unstinted admiration and have | the negative, base ‘m} base, and, as stat-
g A 2 el in last Sunday’s Pos as neve -
provoked the keenest professional inter-| . 1 la 5% opaes- i V) t, has never be
: RN ; B g fore been seen. Mr. Kinraide has experi-

est on the part of the Boston scientists mented in securing this particular form
who have been privileged to see them. |and has found out under what conditions
The general 1»ui)l1y will have the oppor-|{t can be originated. Whenever he takes
funity of seeing them probably on Wed-|a notion now he can go into his dark
nesday of this week. room and make a shower of these beau-

The exclusive story printed In last|tiful electrical comets,

Sunday’s Post told in a general way From other experiments he has made
some fﬂ.('t.\' ::'zmv:’lz by these lrnlj:'n‘nn‘x’--:- he knows that the feathery forms shoot-
fows pictures. The theory which has|ing out from the base of the triangular
I presented itself to Mr. Kinraide’s mind | part of the comet is negative and that
B8 an outcome of his experiments in se~|the nebulous tail is the positive.

curing them is here told for the first ‘Mr. Kinraide claims that the condl-
time. It involves nothing less than a|tions under which these comet forms are

e windows of the Old Corner Book-

- ———————— —







;" In securing the plotury, the sensitive plate is balanced on the fo




SPHERES USED IN ELBECTROGRAPH-
ING.

They range from one inch to eight inches

in dlameter. Best results have been se-

cured from the five and gix-inch spheres.

made in his laboratory are the same as
those which must have existed millions
of aeons ago, when what we may call
the universe was in a state of chaos.
That is, before the suns and stars were
formed.

Of course, Mr. Kinralde reasons, un-
der the same conditions similar results
would follow. Then Re explains what
these results would be. In the first
place, he assumes that before the
worlds were formed electricity was pres-
ent everywhere in cosmos. It was the
only great physical force then opera-
tive. Primarlly it then existed In a state
of equilibrium, .

For some reason or other, the equiiib-
rilum was disturbed and then electrical
comets went swinging off into space.
The negative, going ahead, would be
followed in a headlong chase by {its
brother, positive, trying to catch up
with it. For how many billions of
leagues this great race may hhve gone
on no one will attempt to say, nor for
how many aeons it was kept up. But
on and on the chase would sweep through
epace until something would stop it.
This is héw Mr. Kinraide believes it
would be stopped. He assumes that in
the mad rush the electrical comet
would attract to {tself cosmic dust in
much the same way that any static
electrical machine in a laboratory will
quickly gather to {tself the motes in
thy ai  As time went on this accre-
tion of dust would grow greater and
greater. Polarization of the particles ot
dust in the comet's path would ensue
and It would whirl along llke a great
sweeping machine, gathering into {tself
whatever came in its way. |
In time an enormous mass would be
ceollected. Then the speed of the on-
rushing ‘orce would be retarded and the

positive el ty would be able t
Wmmmw:

|




BEEN PROBING INTO THE

MYSTERIESOF THE ““NEW’’ FORCE

Formation of the World’s Result of a Chase Over
,Billinns of Leagues.

Electricity, He Claims, Was the First Great Physical Force Out of Which All Things
Eise Have Developed Since the Beginning of Time,

Then the cosmic dust, fres to follow its
own devices, would assume {ts natural,
spherical condition. Thus the worlds
were formed.

This, at Jeast, is Mr. Kinraide’s theory,
based on the marvellous results he has
secured in his study of this mighty
force. He says that every plate he se-
cures has some new proof for him. He
does not claim that electricity was the

life principle, but he believes it was
the first great physical force out of
which all things else have developed.

Beautifully analogous to all things ani-
mate, it, though inanimate, has a twao-
part nature at least, a dual manifesta-
tion.

Mr. Kinraide takes a natural prida n
his successful inventions, his X-ray ap-
paratus and his wireless telegraphy de-
vices, both of which are of direct com-
mercial value, but the wonderful vistas
iof grandeur opening out before him
along the line of this theory of the build-
ing of the universe so far eclipse in their

i

absorbing Interest all other phases of
his study that to this he has given his
" deepest attention.

It seems perhaps far-fetched that from
the study of protographio plates and
of the conditions under which they were
produced a man can base & theory of
world bullding. But that is what Mnr.
Kinraide has done. Four years of closest
study along this line have taught him
wonderful facts, and the theory has
worked itself out befores his eyes, day
by day, until it stands as clearly before
him as any other law in nature. Hae
appreciates the vastness of the {deas
presented and watches thelr unfoMing
with deep reverence.

Mr. Kinraide has been interested i{n the
study of electricity from boyhood. When
he was only 10 years old he began exe
perimenting. Most of his work has been
along the line of independent investiga+
tion. He is yet a young man, and the
world may rightly look to him for othes

marvellous dlscoveries.

ot
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Kinraide’s earliest high frequency coils, built on similar principles as Tesla’s early disruptive discharge coils.
The designs were modifications of the principles of the induction coil, engineered to operate at higher
frequencies.



Original Kinraide Coil used to make the electrographs in the Century Magazine article






Original Kinraide Coil, restored for the family by the author. The spark gap, two parallel copper disks %” thick
and 6” diameter, water cooled, formed the basis of the first quenched spark gap.



Thomas Burton Kinraide, Photo from the Kinraide family.
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Tywo years have gone by, and I am one of
the richest men in the city, and have no
more money than will keep me alive.

Susan said I was half cracked like Uncle
Philip, and broke off her engagement. In
my despair I have advertised in the “Jour-
nal of Science,” and have had absurd schemes
sent me by the dozen. At last, as 1 talked
too much about it, the thing became so well
known that when I put the horror in a safe,
in bank, [ was promptly desired to withdraw
it. I was in constant fear of burglars, and
my landlady gave me notice to leave, because
no one would stay in the house with that box.
I am now advised to print my story and await
advice from the ingenuity of the American
mind.

I have moved into the suburbs and hidden
the box and changed my name and my oceu-
pation, This I did to escape the curiosity of

the reporters. I ought to say that when the
government officials came to hear of my in-
heritance, they very reasonably desired to col-
lect the succession tax on my uncle’s estate.

1 was delighted to assist them. 1 told the
collector my story, and showed him Uncle
Philip’s letter. Then I offered him the key,
and asked for time to get half a mile away.
That man said he would think it over and
come back later.

This is all I have to say. Ihave made a will
and left my rubies to the Society for the Pre-
vention of Human Vivisection. If any man
thinks this account a joke or an invention,
let him coldly imagine the situation:

Given an iron hox, known to contain
wealth, said to contain dynamite, arranged
to explode when the key is used to unlock
it—what would any sane man do? What
would he advise?

CURIOUS ELECTRICAL FORMS.

AS SHOWN IN MR. T. BURTON KINRAIDE'S RECENT PHOTOGRAPHS
OF ELECTRICAL DISCHARGES.

BY ANABEL PARKER.

THE remarkable photographs which it is
the object of this article to explain con-
stitute a graphic record, a genuine autobiog-
raphy, of certain phases of one of the most
wonderful and subtle of the great forces of
nature. They are the result of several years
of experimenting by a Boston investigator,
T. Burton Kinraide, and are the record of
impressions made upon sensitive plates by
discharges of electricity. These photographs
show the form and character of the so-called
positive and negative phases of electric en-
ergy, and of a third phase which has never
before been revealed. They hint at an ap-
paratus unique in its delicacy of control.
Beyond this, they throw fresh light on the
very nature and character of this great force.

All the plates here shown were produced
by discharges of minute quantities of elec-
tricity. From this point of view, they present
a striking contrast to the plates published
in THE CENTURY for June, 1900. Those were
photographs of the phenomena resulting
from discharges from electrical oscillators
of great power. They recorded experiments

made by that consummate genius of electri-
cal investigation, Nikola Tegla, who delights
in handling enormous quantities of electric
energy.

By a cursory glance at the different plates
and at the explanatory lines under them, it
will be seen that whatever may be the out-
line of the entire design on the plate, there
is one unvarying structural form for the
positive phase and one for the negative.
These are so dissimilar in character that
they need never be confused. The positive
phase has always the branching, fern-like

strueture which Mr. Kinraide calls filiciform,

while the negative invariably shows the soft
and feathery appearance which is well de-
scribed as plumous. Whether the plate
shows a single large disk composed of ex-
quisitely delicate forms radiating from a
center, or a series of zigzagging comets, one
can readily tell by noting the structure
whether the discharge which printed itself
on the plate was in its positive or its nega-
tive phase.

This series of electrographs was, with a
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few exceptions, produced by means of a con-
denser apparatus, upon one surface of which
the sensitive plate was placed. This surface
can be electrified either positively or nega-
tively at the will of the operator. Suppose
it to be negatively electrified, and then
touched at the center by a small brass
gphere which is in connection with the posi-
tive terminal of the apparatus. The instant
discharge from the sphere rushes out in all
directions over the surface of the plate, and
there is produced the beautiful figure shown
in Plate I. Suppose, on the other hand, that
the condenser surface on which the sensitive
plate rests is positively electrified, and that
a bragss sphere connected with the negative
terminal be brought in contact with it. The
energy is gathered up, as it were, from the
plate, and rushing toward the conducting
sphere, leaves on the surface the print of
its vanishing footsteps, as in Plate II.

With one or two exceptions, all the plates
here shown are based upon the existence of
these two sets of conditions, i.e., a sur-
face negatively electrified brought in con-
tact with a positive terminal, and a surface
positively electrified brought in contact with
a negative terminal. The terminal may be
connected with a single sphere, as already
suggested, with a roller, or with tiny metallic
balls or needle-points. The deft manipula-
tion of these mechanical devices produces
the variety of design. The plates which were
produced under conditions other than these
will be noted farther on.

1t is now five years since Mr. Kinraide
made the happy discovery which led him to
experiment along the lines of electrical pho-
tography of which these beautiful plates are
the result. The apparatus he at first used
wasg quite unlike the one he is now using, and
was without the condenser plates. Many of
the results that can be obtained from the
one now in use he was unable to obtain by
means of the former, but untiring efforts to
discover the causes of his failures finally
brought a knowledge that enabled him to
‘construct an apparatus capable of producing
the perfect plates here shown. As in many
other instances, failure lighted the way to
Slccess.

It is necessary to touch briefly on the
congtruction of the apparatus and on the
experiments carried on by means of it in
order to give a clear idea of the way in
Which Mr. Kinraide has arrived at certain
Important conclusions. The apparatus has,
a8 an interesting feature, a unique kind of
Secondary induction-coil consisting of a cir-
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cular disk of fine wire wound in about one
thousand turns. The peculiarity of this coil
is that it will discharge out into the air as
eagily as the Ruhmkorft coil discharges to-
ward its other terminal. In other words, the
electric energy, instead of discharging from
two equal potential terminals, as is the case
where the Ruhmkorft eoil is used, passes into
the air almost wholly from one terminal.
The non-discharging terminal is connected
to an earth-wire, and thus its influence is
entirely removed. The coil has a superb
insulation, and will easily withstand a pres-
sure under which the Ruhmkorff coil splin-
ters to atoms. Thus the apparatus controls
a higher voltage for the quantity than any
other so far made.

It was while studying the discharge from
this apparatus in the dark that Mr. Kinraide
noticed peculiar, fern-like forms of a pale
violet color radiating from the two-inch
brass sphere which formed the discharging
terminal. By manipulating the discharge,
he could make a number of these beautiful,
quivering forms appear. By using spheres
of larger diameters and increasing the po-
tential, he could increase the length and size
of the light-forms until they would shoot out
thirty inches beyond the sphere and reach
an apparent thickness of half an inch. They
looked like miniature forks of violet-tinged
lightning, cleaving the darkness of thelabora-
tory. By balancing an ordinary photographic
plate on the top of the spherical terminal,
film side down, and opening and closing the
circuit once, a photograph of the quivering
light-forms was secured. They recorded
themselves as the filiciform or positive phase
of electric energy. This was a first effort,
and a first success.

Upon a reversal of the current, an entirely
different phenomenon was observed. Instead
of the branching outshoots of violet light,
there appeared plume-like forms resembling
the cattail of the meadow-flag. These
seemed to be about an inch in diameter and
seven inches long. An attempt to secure a
photograph of these plume-like forms was
made, but though the plate was as carefully
adjusted and the current as skilfully manipu-
lated as before, there was no record found
upon the plate when it was developed. The
experiment was repeated again and again,
but with disheartening results. The plu-
mous forms could not be induced to make
any impression on the sensitive plates. For
two years Mr. Kinraide experimented, sacri-
ficing plates enough to build a greenhouse.
Then he made a discovery. The plumous
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forms were not, as he had supposed, dis-
charging outward from the sphere; they were
discharging inward from the surrounding
air. ;

The discovery of this fact was of the
greatest significance. It seemed to proclaim
eleetric energy not a dual force with a dual
activity, but a single force with a single line
of direction for the sweep of its energy.
Furthermore, it showed plainly that the so-
called positive and negative phenomena indi-
cate, the one an accumulation or heaping up
of electric energy, the other a corresponding
withdrawal. It was through study of the
plumous forms that Mr. Kinraide was led to
the discovery of the conditions necessary for
the successful production of these photo-
graphs. He realized that, in' order to secure
on a photographic plate the record of the
so-called negative electricity, the plate must
represent the withdrawal of energy; in other
words, it must be electrified and then made
to discharge itself into some conductor.

With the condenser apparatus, he found
no difficulty in securing the record of the
negative phase. A photographic plate placed
upon the positively electrified surface of the
condenser became in turn positively electri-
fied. Then, when any conductor connected
with the negative terminal was brought into
contact with it, the stored-up energy imme-
diately sought an equilibrium and rushed
from all directions toward the conductor.
This produced a condition of withdrawal on
the plate, or, in other words, showed the so-
called negative phase of electricity.

It was then that Mr. Kinraide made an-
other discovery. Not only did he secure
photographs of the positive and negative
phases, but there was revealed on some of
the plates the existence of comet-like forms
in which the positive and negative were seen
to be united, base to base. The meaning of
these comet forms was not at first under-
stood, nor did Mry. Kinraide know how it was
that they appeared on the plates. Former
photographs had indicated a separation be-
tween the two phases; none had ever shown
that they were united. These comet forms,
therefore, presented a new field for investi-
gation, and it was only after careful study
and experimentation that their significance
was discovered.

The comet structure Mr. Kinraide has
called, by reason of the conditions under
which it is created, the electric entity. It
is a record of the entire activity of one small
quantity of electric energy, an embodiment,
as it were, of the force, and literally an entity

of energy, having a birth, a growth, and a
subsequent death or dispersion. Its center,
or body part, is plainly neither positive nor
negative in character. Mr. Kinraide calls it
the third or dynamic phase of electricity. His
reasons for this will be apparent farther on.

In order to make clear the way in which
the comet structure was secured, it may be
well to explain firgt the development of the
figure on Plate III. This is not one of the
condenser series of photographs, but was
secured from a very different and quite
simple apparatus. It is infroduced here to
make clearer the interpretation of the other
plates.

Without describing the apparatus in de-
tail, it is sufficient to say that it presented
a flat surface about twice as long as wide.
This surface was divided by a narrow strip
of dielectric or non-conducting material into
two areas of equal extent, each of these being
nearly square. The apparatus wis so ar-
ranged that when the current was turned on,
one of these areas would become positively,
the other negatively electrified, the dielectric
between them preventing the energy from
reaching a state of equilibrium.

The photographic plate was placed in
position on the flat surface, half of it on one
side of the dielectric, half on the other. A
metallic bar was then laid upon the plate at
right angles to the dielectric. Thus its ends
lay at the respective centers of the two areas
which were to be oppositely electrified. By
closing the current and then breaking it
once, Plate IIT was obtained. The two ends
of the photographic plate hecame oppositely
electrified, like the areas over which they
were superimposed. When the current was
broken, the energy in the two oppositely
electrified surfaces immediately rushed to an
equilibrium, using the metallic bar as a con-
ductor. From the positively electrified sur-
face the energy shot into the bar, recording
ity withdrawal in the delicate plumes of the
negative phase. Then it hurried along and
finally shot out and dispersed itself over the
negatively electrified surface in the filiciform
streamers, which always indicate the out-
ward rush of the current.

In the evolution of the comet structure,
analogous conditions obtain, with the excep-
tion that the electric energy uses the air as
a conducting medium instead of a metal con-
ductor. This enables it to record the entire
history of its action on the sensitive plate.
Keeping this explanation in mind, the reader
will be able to understand Plate IV, which
is one of the condenser series.




PLATE 1.
A dizcharge ol electric coergy ovoer the negative sur-

face of a condenser from u two-inch sphere connected
Jrith the positive terminal.

In order to secure this, the condenser sur-
face upon which the. sensitive plate was to

be placed was first
highly charged with
electricenergy. Then
the photographic
plate was carefully
placed upon it, film
gide up. A metal-
lic discharger, fitted
with an adjustable
gpark-gap, was now
used. By means of
this spark-gap it was
possible to regulate
the amount of energy
to be withdrawn from
the plate. After be-
ing connected with
the negative termi-
nal of the apparatus,
the discharger was
placed at the center
of the plate, and a
small quantity of the
energy was permit-
ted to escape. This
created a circular,
negative area on the
p]ate,\\-'hilesurround-
ng it was a charged
areg,

As in the case of
the two oppositely
electrified  squares
breviously referred

Vor. LXTV.—43.

ANODOS. PLATE 11

face of a condenser low

KATHODOS.

A discharge of electric ¢nergy over the positive sur-
d a two-inch sphere cou-

nected with the negative terminal.

PLATE 11l.  COMPOSITE ELECTRIC ENTITY.

A transfer of eloctric energy produced by placing a
ghort, metalli the liue dividing two oppo-
gitely charged areas. arl of the plate upon which
the plumons or negative phase is seen in the part
which was at firat pogitively electrified, The part upon
which the positive streamers are seen was the nega-
tively electrificd arcas.

to, the energy sought an equilibrium. Small
quantities of it shot inward toward the cir-

cular, negative area,
and the onward rush
was recorded on the
plate in the filiciform
streamers extending
toward the center,
while the withdrawal
from the outer rim
produced the soft
plumous forms. All
this took place he-
fore the discharger
in the operator’s hand
could be withdrawn
from its instant of
contact with the
plate.

The energy started
from a condition of
diffusion, and ended
in & condition of dif-
fusion, but at the in-
stant of its greatest

‘power it was foca-

lized. This instant
of focalization 1is
represented on the
plate by the glender
spindle joining the
plumousand the filici-
form. This iz what
Mr. Kinraide calls
the dynamic phase
of electric energy.
379



PLATE 1V.

SYMMETRICAL GROUP OF ELECTRIC ENTITIES.

Each comet gtructure in the group is o record of the entire history of a small quantity of clectric energy.

In general terms, the spindle of one of these
comet structures represents the dynamic
center of a discharge, for each tiny comet
records the entire evolution of an electric
discharge, and the phases through which it
passes are identical with those through which
every uninterrupted discharge must pass.
That this spindle has never before been
shown in any photographs of electricity is
due to the fact that no apparatus has ever
before been constructed whereby the entire
action of an electric discharge through the
air could be recorded. In the action of the
energy in Plate IIT its moment of greatest
380

focalization was during its passage through
the metallic bar. Hence its form could not
be recorded.

Examine for a moment this spindle (sec
Plate V). It seems to be wound in 2 conical
spiral, as if the lines of energy, which focalize
at the point of greatest intensity, assume at
once a spiral motion. This spiral whirl is at
first very narrow, but as it passes away from
the point of greatest intensity, it becomes
wider, and its whirls are farther apart. Under
favorable conditions they are far enough
apart to be seen, forming a sharply pointed
cone with a very small base. Thus it seems



TLATE V.

that the electric energy focalizing at this
point translates itself, by means of the elec-
tromagnetic action which takes place in the
spindle, from its negative phase into a curi-
ously interacting form, the positive phase.
Mr. Kinraide’s conclusions may be sum-
marized as follows: The plates here shown,
especially those which record the action of
the electric entity, form an electrographic
demonstration of the meaning of the terms
positive and negative electricity. When
electric energy changes from a condition of
diffusion to a center of focalization it is

ELECTRIC ENTITY, OR EMBODIMENT OF ELECTRIC FORCE. (ENLARGED.)

passing through its negative phase. When
it changes from a condition of focalization
to a condition of diffusion it is passing
through its positive phase. These two con-
ditions may be correctly termed the anodos,
or going in, and the exodos, or going out, of
electric energy. They are unmistakably re-
corded on the photographic plates, which
show that there are not two separate elec-
tricities, but one developing entity of energy.
There is no photograph of the diffused con-
dition in either case. It is only when the
energy is passing through one or the other
Z 381



PLATE ¥I. FPOSITIVE ENDS OF BLECTRIC ENTITIES.

A discharge from a metallie roller in itg passage over the film side ot a photographic plate placed upon the
uncoated, negutive surface of a charged condenser. The conditions of electrification here are the opposite
of thoge in Plate VIT,




PLATE VII. NEGATIVE ENDS OF ELECTRIC ENTITIES,

A discharge from a metallic roller in its passage over the filw side of & photographic platte placed upon the
uncowted, pumtwe rurface of a charged condenser. This plate is a companion to Plate VI
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PLATE YIlL.

ELECTRIC ENTITIES IN SERIES.

A dischurge hetween plater produced by the passage of a metallic roller over a
photographic plate laid filn side down upon a pogitively charged, uncounted

condenser surface.

of its three phases that it becomes manifest
upon the gensitive plate.

Plate V is an enlarged record of one small
quantity of electric energy: its origin, or neg-
ative phase; its transformation, or dynamic
phase; its final diffusion, or positive phase.
In the negative phase the energy consists
of numerous units of energy uniting to pro-
duce a single unit, which, after spiraling
through a small space, is changed into a
number of streamers to be again diffused.

Plates VI and VII, which show respec-
tively the positive and negative ends of elec-
tric entities, belong to the condenser series.
As explained in the lines under them, they
were secured hy means of a roller passing
over the surface of the photographic plate.
Plate VI shows the outrushing or positive
ends of the tiny entities that shoot off from
the roller on to the negatively electrified
plate as the roller is passed over the plate.
Plate VII shows the relreating or negative
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ends of the entities that rush from the posi-
tive plate into the negative roller.

Plate VIII shows how comets in series are
formed when the energy between condenser
surfaces iz permitted to escape into a me-
tallic roller passed over the outer surface of
the plate. This was secured by placing the
photographic plate film side down.

The photographs here reproduced form a
representative selection from many hundreds
secured by Mr. Kinraide. They are much
reduced in size, the negatives being eighteen.
by twenty-two or eight by ten inches. A set
consisting of about fifty photographs has re-

cently been presented to the Massachusetts

Institute of Technology, where it is available
to students and other interested persons.
The conclusions as to the nature of elec-
tricity reached by Mr. Kinraide through his
study of its movement differ to a consider-
able extent from those reached by Lord
Armstrong, the noted English scientist who
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has conducted experiments along similar
lines. Lord Armstrong has secured some
extremely interesting photographs of the
phenomena resulting from discharges of
electricity over dust plates. He hag also
experimented with photographic plates, and
a4 number of the results secured in both
cages bear an interesting resemblance to
those obtained by Mr. Kinraide. Lord Arm-
strong has not, however, shown the develop-
ment of the electric entity.

It may be interesting to add that, as a
result of his study of electric energy as
manifested in these plates, Mr. Kinraide
inclines to the theory that every form of
energy, as heat, sound, light, gravity, ete.,
has what he would term an entity of energy,
corresponding in structure and function to
the electric entity, and that it only requires

THE PASSING OF COCK-EYE BLACKLOCK.

BY FRANK NORRIS,
Author of “The Octopus,” ete.

\ TELL, m’ son,” observed Bunt about
'Y half an hour after supper, “if your
provender has shook down comfortable by
now, we might as well jal loose and be
moving along out yonder.”

We left the fire and moved to“ald the
hobbled ponies, Bunt complaining of the
quality of the outfit’s meals. “Down in the
Panamint country,” he growled, “we had a
Chink that was a sure frying-pan expert;
but this Dago—my word! That ain’t victuals,
that supper. That’s just a’ ingenious device
for removing superfluous appetite. Next
time I assimilate nutriment in this camp I’'m
sure going to take chloroform beforehand.
Careful to draw your cinch tight on that
pinto brone’ of yours, She always swells up
same as a horned toad soon asg you begin to
saddle up.”

We rode from the cirele of the camp-
fire’s light and out upon the desert. It was
Bunt’s turn to ride the herd that night, and
I had volunteered to bear him company.

Bunt was one of a fast-disappearing type.
He knew his West as the cockney knows
hig Piccadilly. He had mined with and for
Ralston, had soldiered with Crook, had
furned cards in a faro game at Laredo, and
had known the Apache Kid. He had fifteen

a knowledge of how te create conditions in
order to demonstrate this.

He asks the interesting questions: “ May
it not be that the whirlwind and the water-
spout proclaim the presence of entities of
thermal energy, the whirlpool the presence
of an entity of gravity, and the gound-waves
recently photographed the presence of the
entity of sound force?” He maintains, also,
that if the conditions are constant, the entity
will be constant. A prime condition must
be thal the energy be able to mold the sub-
stance which is the medium of its manifesta-
tion inlo its own form. Its power to do this
demonstrates that it is a force-entity.
Mr. Kinraide proposes to experiment with
other forms of energy and to obtain, if
possible, a complete demonstration of this
theory.

separate and different times driven the herds
from Texas to Dodge City, in the good old,
rare old, wild old days when Dodge was the
headquarters for the cattle trade, and as
near to heaven as the cow-boy cared to get.
He" had seen the end of gold and the end
of the buffalo, the beginning of cattle, the
beginning of wheat, and the spreading of
the barbed-wire fence, that, in the end, will
take from him his occupation and his re-
volver, his chaparejos and his usefulness, his
lariat and his reason for being. He had seen
the rise of a new period, the successive
stages of which, singularly enough, tally ex-
actly with the progress of our own world-
civilization: first the nomad and hunter, then
the herder, next and last the hushandman,
He had passed the mid-mark of his life. His
mustache was gray. He had four friends—
his horse, his pistol, a teamster in the In-
dian Territory Panhandle named Skinny,
and me,

The herd—1 suppose all told there were -
some two thousand head—ywe found not far
from the water-hole. We relieved the other
watch and took up our night’s vigil. It was
about nine o'clock. The night was fine,
calm. There was no cloud. Toward the
middle watches one could expect a moon.
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WE ARE PLEASED TO ANNOUNCE THAT WE ARE SOLE SELLING
AGENTS FOR THE KINRAIDE COILS, WHICH HAVE NOT UNTIL NOW
BEEN MADE ON AN EXTENDED SCALE, THE FEW BUILT IN THE
LABORATORY OF THE INVENTOR, MR. THOMAS B. KINRAIDE OF
JAMAICA PLAIN, MASSACHUSETTS, HAVING WON UNSTINTED
PRAISE. MR. HOWARD JACKSON, THE WELL-KNOWN ELECTRICAL
ENGINEER WHO HAS MANUFACTURED OUR GOODS FOR SEVERAL
YEARS, HAS SECURED THE SOLE LICENSE TO MANUFACTURE
UNDER MR. KINRAIDE’S PATENTS.
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Tesla was quick to dismiss the patent ability of Kinraide’s work mentioned in Strong’s letter, however the work
was unique with regard to the patenting process. Likewise, later aspects of Tesla’s Wardenclyffe patent were
thrown out because of Kinraide having priority in designs - namely in the use of a toroid for an output terminal.



No. 689,199 '
T. B. KINRAIDE.

ELECTRODE.
(Applicatise Aled May B, 1901}

(Mo Modal.)
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Patented Dec. 17, 1901
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2 Electro-Ryadiation Company

The Hercules

PRICES

THE HERCULES COIL. For thealternating GUrrent & o vvw o svs 2es $450.00
Code word, Hermann
THE HERCULES COIL. Forthe 110-volt direct current .. ... ... ¥520.00

Code word, Iermanric.




OFFICE PRACTICE EXCLUSIVELY OFFICE AND RESIDENCES, 176 HUNTINGTON AVE.
HIGH FREQUENCY CURRENTS IN GENERAL DISEASE [M]2TO4P. M.
ULTRA-VIOLET RAYS IN SKIN DISEASES TELEPHONE, BACK BAY 21791

FREDERICK F. STRONG, M. D.
SPECIALIST IN ELECTRO-THERAPEUTICS
BOSTON, MASS.

March 14, 1904.
Nikola Tesla,
Electrical Expert,
New York City.

Dear Sir: -

Some years ago when | was conducting a clinic in Boston Dispensary, devoted exclusively to
the therapeutic use of the Tesla currents, | wrote you for information regarding certain technical
details in connection with my work. You very kindly replied in a personal letter in which you fully
explained the points about which | wrote you, and expressed your willingness to see me whenever
| should be in New York.

| have been experimenting and applying high frequency currents for the past ten years, and
have devised and perfected a number of instruments for their use in medical work. In this
connection | have been invited to lecture before the New York Society of Physical Therapeutics,
next Friday Evening, March 18. The manufacturers of my apparatus are sending me one for use,
and | shall endeavor to demonstrate experimentally the phenomena of high frequency currents
and the methods of applying them in the treatment of disease.

| have long desired to meet you personally, and to see some of your work, and if you feel
disposed to receive me, and will enclose your address, and the time that would be most convenient
for you, | will call upon you sometime on Friday, the 18™. If you cannot see me on Friday and could
make convenient to do so on Saturday, | shall be delighted to stay over another day in order to
avail myself of the opportunity that | have long desired and looked forward to with eager
anticipation.

Trusting that you may feel inclined to grant my request, | am,
Very respectfully,
Frederick F. Strong

Dictated.



West Rindge, N. H., July 17, 1906.

Nicola Tesla,
Waldorf Astoria,
New York City.
Dear Sir: -

| am completing the manuscript for a treatise on the therapeutic uses of high frequency
currents, to be published by the Rebman Company during the ensuing Autumn.

As pioneer and originator of this wonderful form of electrical force, | naturally appeal to you
for assistance. | should be glad if you would send me the reference to your various publications on
the subject, and if possible, any reprints which you may have at hand. The original suggestion of
the possible importance of high frequency currents as a therapeutic agent, came, | believe, from
you, yourself, although the literature on the subject accredits D’Arsonval as being the pioneer in
high frequency therapeutics. | should be glad if you would refer me to some published statements
in regard to the subject, which | can quote in my book to satisfy the claim which | have always
made as to the priority of your work in this connection. | should also be pleased if you would send
me one of your photographs, so that | can incorporate it in the book.

My work, for the past ten years, has been devoted to the application and study of the Tesla
currents for therapeutic purposes, in contradistinction to those of D’Arsonval and Oudin which are
used by European authorities. | believe that your currents possess a greater range of therapeutic
value and are of far greater importance to the medical profession today, than any other form of
high frequency currents or any other manifestation of electricity which is used. In order to
thoroughly prove this point to the satisfaction of the profession, it is necessary to have your
cooperation. Of course, due acknowledgment will be many for any assistance which you may give
me.

Thanking you in advance, and trusting that | may be favored with an early reply, | remain,

Very cordially yours,
F. F. Strong, M. D.
F.F.S./E.D.



July 23, 1906
Dr. F. F. Strong,
West Rindge, N. H.
My dear Dr. Strong: -

| note your request under date of July 18", and would be glad to assist you in the matter as far
as | can consistently. | will first call your attention to such publications as have been made by me in
relation to high frequency. Unfortunately, | have no copies of these papers, but may be able to
find one or two later and send them to you.

In the London Electrician of Sept. 12, 1890 is a letter in regard to a high frequency alternating
machine which | had built, this being, as | believe, the first high frequency machine, and the first
reference to high frequency work.

There are articles under the headings “Notes on Alternating Currents at Very High Frequency”
Electrical Engineer (New York) March 11, 1891, Electrical World, Mar. 4, 1891.

As a reference to alternating currents of high frequency, Electrical Engineer of April 1%, 1891
and the London Electrical Review, April 17, 1891, also a reference to the same review, April 3,
1891.

There is a “Discussion on the Phenomena of Currents of High Frequency”, Electrical Engineer,
April 22, 1891. Experiments on the Electrical Discharge in Vacuum Tubes, Electrical Engineer, June
24,1891, London Electrical Review, July 10, 1891.

Physiological Effects of Alt. Currents of High Frequency, Elec. World, Mar. 4, 1891; Elec. Engineer,
Mar. 11, 1891; London Elec. Review, Mar. 21, 1891 and the London Electrician, Aug. 19, 1891.

Notes on Alt. Currents of Varying Frequency, London Electrician, Mar. 20, 1891.
Phenomena of Alternating Currents of Very High Frequency, Elec. World, April 4, 1891, also the
Electrical World of April 25, 1891.

Induction by High Frequency Discharges, Elec. World, Feb. 20, 1892, Elec. Engineer, Feb 17.
1892, London Electrician, Mar. 4, 1892 London Elec. Review, Mar. 18, 1892.

Further Experiments with Condenser, Spark and Air Jet, Elec. World, Feb. 27, 1892, London
Electrical Review, Mar. 25, 1892.

Dynamic Induction at High Potentials and Frequencies, Electrical World, April 2, 1892, Electrical
Review, London, April 15, 1892.

High Frequency Electrical Induction, Paper read before Society of Arts, Boston, Technology
Quarterly, Vol. 6, No. 1, 1893.



Curious Effects of Hertzian Waves, Elec. Engineer, July 4, 1894.
On Hertzian Waves in Laboratories and Electro-Plating Works, London Electrician, July 13, 1894.

Notes on the Effects of High Frequency Currents Passed Through the Body, Elec. Engineer, Oct.
10, 1894.

Dielectric Strength of oils in Alternating Potentials, Elec. Engineer, Feb. 12, 1896, Elec. World
also, same date.

Electricity at High Pressures. Lecture before New York Electrical Society, Mar 29, 1899.
Published in pamphlet form, and | think | can send you a copy of this pamphlet.

Apparatus for Obtaining High Frequencies and Pressures, Electrical World, Oct. 14, 1899,
Electrician, Nov. 3, 1899.

It is of course, impossible, without comparison of dates of early experiments to settle the
guestion of priority, no such comparison having been made, but you will find in the pamphlet on
“Electricity at High Pressures” a reference to some experiments by Prof. Rowland of John Hopkins
University which, indeed, involve the principle of high frequency induction from one set of turns to
another insulated therefrom. Joseph Henry, many years ago, also induced by a leyden jar and
condenser discharges, currents in adjacent circuits, and Henry pointed out first of all, the nature of
the leyden jar discharge. | believe | was first to make a study of coils with air cores, that is, without
any iron, for the production of high frequency induction, except in so far as the Henry experiments
and the Rowland experiments referred to involve the same idea. | was, | believe, the first to
employ an air jet on the condenser spark to increase the sharpness of the oscillations. Outside of
these facts, and without any proper comparison of dates, it would be impossible to make any other
statement.

Mr. Tesla, undoubtedly, was very early in the work, and may have been prior, but | think he was
undoubtedly prior as to certain features of the work. It would be, | think, best, however, in a work
such as you are preparing, to simply refer to the published papers and descriptions, which, in the
absence of other data, must stand. | should in fact, dislike very much having to be put in the
position of making any statement on the point, and would ask, therefore, that what | have said
above regarded as for your own personal assistance, and not to be published. You will see that in
the nature of things there is no criterion for an authoritative statement.

| will forward photograph, if | can, as soon as possible.

Yours very truly,
Elihu Thomson.

P.S. I am sending you a copy of the pamphlet on “Electricity at High Pressures”.
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A large number are rendering excellent serviee in edito-
rial and publishing offices. Tue EvgeTricar. EvciNggr has
two, and will soon have more. Out in Milwaukee, two
printing offices have made a specialty of setting up from
phonographs, the compositors dispensing with time-honored
“takes’ of copy. Cleaner proofs are the result. Under
snch a régime ﬁime Greeleys cease to be a terror to the
ivoffensive “comp.” A large number of lawyers, patent
solicitors, stenographers, clergymen, authors, aotors, musi-
cians, linguists and other memional men are using the

ines. An interesting and novel featare is the use of
the machine for obtaining daily reports from foremen in
large factories. Such men can generally talk vigorously and
wcﬁ‘: but a pen they shun and abhor, It has been discov-
ered, however, that they will “ pour out heart affluence in
discursive talk ™ upon a waxen cylinder in a most admira-
ble and effective manner ; and this new method of factory
rerorm is naturally coming into vogue with gratifieation to
all parties concerned. Out of the whole #,000 machines,
it is estimated that 75 per cent. are in business service.
New York has already 00 machines running,

The motive power to run the machines is a subject that
is still active'}! diseussed. This question can hardly be
settled yet, The phunograph is driven by the ingemious
little motor invented by Mr. Edison for the purpose; but
that motor is energized in various ways, Sometimes the
ourrent is derived from an Edison-Lalande battery, one
great advantage of which is its constaney, Sometimes the
current is taken, through a resistance, from the incandescent
lighting eirenits. There is & very general preference for
storage batteries, and nearly all the makes have been tried.
With the graphophone bave been coupled Lugo and other
maotors 3 and the small size Porret has been found very
suecessful. In view of the fact that the 8,000 machines
bid fair to become 800,000 in the next ten years, it will be
seen that this question of motor and current for them is
not one of the least interesting mow before the electrical
community. The customer of the sub.company pays $40
for his machine per year, or the small sum of 75 cents per
week. The supplies are extras, of course, and there is a
vast field for work and ingenuity in many of their details.
By and by it may become a general practice for the com-
panies to furnish the supplies to their patrons on a certain
“flat rate ™ annual basis.

Amusement Phono phs are wtill wew, for, although
countless exhibitions have been given, we have but barely
entered on the nickel-in-the-slot period, when music and
oratory, song and speech will be on tap. Nickel-in-the-
slot phonographs have proved immensely popular where.
ever introduoced, and there is not the arightcst reason to
believe that the favor they are in will be simply a short-
lived craze. Every week brings forth its new singer, its
new song, its new march or air ; and the pablic has an ear
that likes to be tickled. The phonograph as & Joe Miller
jest book, telling the latest as well as the oldest good story,
15 an amusing companion. Incised with a yarn and’'a
Iaugh from El Perkins, it is in more senses than one a
“howling sucoess.”

The past week, which has seen the issusnce of this pho-
nographic report has by strange coincidence soen, also, the
wsmanee of an order from Washington for the treatment of
phonograms as other ordinary mail matter. This is a step
forward, and will lead to other improvements and develop-
ments, especially, it may be assumed, in the standardizing
and mifying of aspamlus,mtllu the sgme machine and the
same record eylinder serve the same purpose everywhere,

Tne Evais, Iu., ELcTRIO RAtLway, which has recently been
:Jmprul with the Bprague system and was started up on the 4th
July. ran from the start without the slightest hitch, although
o previous tests had been made of any of the power or electrical
lant. The road was started with 2 ears, which they have already
nerensed, and addel another 50,000 watt generator, The cars
were run free at the start till 12 v'clock, after which till 10 p. m.
4657 nickels were taken in fares.
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PROF. THOMSON'S NEW ALTERNATING MACHINE.

Worn the high nr-e«lu now generally employed in alter-

nating enrrent machines the moving coils are more or less
liable to derangement, so that they are subject to both
mochanical as well as electrical strain. In order to over-
come this difficulty and to obtain a compact as well as effi-
cient machine, Prof, Elibu Thomson has recem.ly con-
struoted an alternator in which all the coils are stationary,
and so that no moving contacts whatever are necessary to
conduet the current from machine to line, The machine
is shown in section in the accompanying illustration, Fig.
I, and consists of a stationary armature A, Fig. 2, within
which revolves the tield magnet, shown in Fig. 8,

The armature o is built up of & number of ring-shaped
plates or sections of rings bolted together to form practi-
cally a compound laminated ring. It corresponds in a
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Fias. 1, 2 AxD 3. ~THOMSON'S NEW ALTERNATING MACUHINE.

measure to o fixed Jaminated armature, and is supported in
the interior of the outside casing.

The end plates & &' are joim‘-g at their outer portions by
the iron frame-work or casing », consisting of a oylinder
surroundiog the machine, It is designed to connect the
outer edges of the end plates & ' magoetically with the
stationary laminated ring A, surrounding the core M s0 as
to embrace the centrally projecting portions of the core m.
To the inner side of the structure a, and npon projections
extending radially inward, are applied the eoils, the rin
and eoils thus reserabling & multipolar ring or eylindrical-
gha magnet whose polns are on the inside,

The field magnet coils are supported fixedly in the cas.
in% and energize the multipolar field magnet w, all the
poles of which are of like name, as shown at x, x, ete. The
core  is fixed to the shaft of the machine and has the
laminated pole pieces keved to it.

The ring structure A a has interior projections of double
the number of the projecting poles ¥ ¥ w, carried by the
ring core-piece. On these projections are firmly secured

the coils in which ourrents are to be induced, and which
The field magnets, of

are connected to the line wires,
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course, require to be energived by a continuons eurrent
which can be furnished by a separate exciting machine.
The action of the machine 18 as follows : The moving
field-poles ¥ ¥ N, ete., carried around on the revolution of
the core-picce M, pass in front of the coils in which the cur-
rents are to be induced. The lines of magnetic force pro-
jecting from these pole-pieces cut across the wire on the
coils transversely. “I'he direction of the winding and the
connection is such as to make the effects cumaulative in the
coils—that is, so that if a polar projection ¥ passes, as in
Fig. 9, over the centre of one coil to that of the mext its
lines are caused to cut the wire lying between those cen-
tres, half of which would belong to that coil, the centre of
which is being left by the traveling pole, and half to the
coil toward the centre of which the traveling pole is moving.
These actions of induction repeatedly following one
another will be accomplished without a reversal of magnet.
ism in the gore-picee or even in the laminated ring strue-
ture supporting the coils in which the currents are induced;
bat, on the contrary, the lines of force will simply be car-
ried rapidly past wire whose virtual direction of winding
is opposite alternately, and this will generate impulses
without the necessity of maguetic changes of polarity tak-
ing place in any of the core-pieces. Prof. Thomson is
thus ¢nabled to save 3 large portion of the loss due to mag-
netie changes or “hysteresis,” in the iron of the machine,
while still utilizing the iron to the best advantage in the
construction of the magnetic masses subject to the mag-
netizing actions of the field-energizing coils. There is also
m-curmlt’a strong magnetic field by the expenditure of a
minimum of energy in sustaining the same, besides which
none of the wire of the machine need revolve, thus dispens-
ing with rubbing-surfaces or sliding contacts when the
machine is used for the generation of alternating currents,

ELECTRIC POWER AT GLOVERSVILLE, N. Y.

Tue work now being done by electric motors at Glovers-
ville, N. Y., the largest glove manufacturing town in the
United States, is of more than ordinary interest, and presents
one or two novel features. The Gloversville Electric Com-
pany started their plant on December 1, 1880, and began to
supply electric power just & mounth later. They are now
operating 26 motors ranging from !4 to 2h. p., and these
26 machines represent so many different glove factories,
The 4 h. p. motors run eight sewing machines each ; the
1 h. p. from 12 to 14 machines ; and the 2 h. p. from 18 to
22 machines, The prices for current are §80 per year for
1 b p. and 235 for the use of the motor ; ¥30 for i h. p,,
and 225 for use of motor ; 8175 for 2 h, p. and 850 for use
of motor. The motors are owned and supplied by the com-
pany. The users have become familiar with their care,
and they give very little tronble to the company in the
eare of them 5 but they are of course kept under surveil-
lance and a weekly inspection,

The service is furnished {rom 7 4. M. to 6 p. » , each day,
with an intermission at noon, and proves very satisfactory
to its patrons, The power is supplied by Thomson-Houston
are machines generating a current of 6.8 amperes, These
machines are used at the end of the day for lighting the
town with are lamps, The motors used are the constant
current made by the Execlsior Eleetrie Co., of this city,
and have been fonnd eminently saitable for their work.
The Gloversville eompany now have applications for power
as high as 40 h. p, and they are considering the advisa-
bility of putting in large generators to deliver a 500 volt
current to furnish power for that special work. The eom-
yany are obtaining their prime power from eompound eon.
densing engines, that answer admirably and are preferred
to the erdinary non.condensing high speed type.

The company have begun to furnish motors as small as
L h. p., mnning the service right into the houses of the
operators, so that as the work is paid for by the piece, they
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can take it home and do it outside the factorics. Thisis a
little point, but it has its significance.

‘The factories really make money by the motors they put
in, as they charge the “help™ that use the machines 50
cents [lu-r week for the use of the motor, the work being
done by the piece, as stated above. At first no little
objection was made to this, but now the operators are glad
to rny the charge, for the reason that they are enabled
to do very much more work with the machine run by the
motor than in the old way. There in thus a saving and a
higher profit in the work for everybody concerned.

FIELD'S MERCURY THERMAL CUT-QUT.

The protection of telegraph and telephone apparatus
from abnormal currents has led to the comstruction of a
large number of eut-vats, both electro-magnet and thermal
in their nature. In order w avoid the introduction of an
electro-magnetic device which might introduce retardation,
and on the other hand to overcome the objection to lack of
uniformity and fragility in fine fuse wires, Mr. Stephen
D. Field has recently invented an ingenious cut-out in
which mercury is employed as the fusible, or rather
volatile, material, Another object aimed at is to obtain
such a construction that upon the cessation of the abnor-
mal current the circuit to the instrument is automatically
restored without the replacement of any material in the
eut-out,

The simplest form of Mr. Field’s cut-out is illustrated in
the accompanying engraving, Fig. 1. It consists merely

Fias, 1, 2 axp 3. —FiELD's Mercory Cur-0OvUT.

of a glass tube with a fine bore which is filled with mercury
and has two conducting wires sealed in at the ends. The
passage of an abnormal current heats the mercury,
vaporizes it and the pressure generated bursts the tube,
thus rupturing the circuit.

In order to provide for the automatic closing of the
circuit above referred to, the construction shown n Fig, 2
is employed. Here a chamber is placed at one end of the
tube, which is part filled with the mercury. € air,
which occupies a portion. of the chamber, being an elastic
medinm, allows the expansion due to the vaporization of
the mercury in the capillary portion to take place without
rupturing the struoture, as the air becomes compressed
and the separation of the column of mercury in the capil-
larly tube can take place, thus opening the eirenit in a
reliable manner withont destroying the apparatus,

Another form of eut-out, shown in Fig. 3, is similar
o that shown in Fig. 2, except that instead of leaving a
open airspace in the chamber, a rubber ball filled with
airis placed in it and the chamber completely filled with
mereury  This prevents the escape of the air from the
chamber into the eapillary tube in transporting or handling
the appaatus, while affording a sufficiently elastic medium
o preserve the alnpnr:mm from destruction by the vapor-
l,ll'rrbt'llr\' gﬂl‘ rated 1o i“- l.'I‘\‘raliUn.

Among the practical advantages claimed by Mr, Field
for this form of cut-outl, are first, that, if unil:g only pure
distilled merenry, it is possible to have absolute lmil’orln'll.y
in the conductivity of a given size of cut-out, Again, the
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NOTES ON ALTERNATING CURRENTS OF VERY
HIGH FREQUENCY.

LT KWt~

TaE interesting account of the novel experiments given
by Mr. Nikola Tesla in the Electrical World of Feb. 21,
1891, and relating to the phenomena of alternating cur-
rents of very high frequency, lead me to make a statement
of some of my own obervations while working in similar
directions. The highest number of alternations which I
bave had at my disposal up to the present have been 8000
to the second, a rate somewhat below that which Mr. Tesla
has obtained, but which, nevertheless, shows properties
and brings about actions and results similar to those which
be described. The physiological actions of these rapidly
alternating currents have been very ably investigated b
Dr. Edward Tatum, some of the results of whose work
bave presented in a separate communication.

Mr, Tesla’s experiences in relation to the static effects of
these currents of high frequency are similar to those noted
by myself, Yanioularly the small surface of the condenser
which is able to transfer, or permit to be transferred, a
considerable amount of energy through a dielectrie,
owing to the exceedingly high rate at which the changes
of direction of charge are made.

The following experiment which was tried by me some
months ago, is interesting in this tion. Anincand t
lamp bulb was construeted, in which only a single platinum
leading-in wire was used, on the end of which, inside the
bulb, was mounted a single slip of carbon, two or three
inches in length, it being one leg of a broken incandescent
lamp filament. Two-thirds of the lamp bulb was now im-
mersed in an outer vessel of water, leaving the single wire
above the water for attachment to the source of alternat-
ing currents at one terminal, and the other terminal was
connected with the outside water, which was rendered
slightly conducting h{salt dissolved therein. The water
surrounding the lamp bulb formed, of course, an outer con-
deneer coating, while the vacuous space and straight slip
of carbon were the means for the conveyance of a charge
to and from the inside surface of the bulb, which was, of
course, exhausted to the ordinary vacuous condition, as
found in an incandescent lamp. When an alternating poten-
tial of about 1,000 volts, and with a rate of alternations
up to 5,000 per second, was applied to the carbon strip, the
filament was brought to bright incandescence simply by
the bombarding action of the residual gas, as in the
Crookes tubes, while, of course, no complete circuit ex-
isted, the condenser action of the lamp bulb allowing suf-
ficient current to flow, At the same time the glass of the
lamp bulb not immersed in the water, became rapidly
heated, indicating that that portion which was immersed
in the water would have become equally heated had it not
been subjected to the cooling action of the water itself.

The retention of the are, as with direct currents, and
the high note evolved by it, bave been noted from the be-
ginning of my experiments with these high period cur-
rents, Mr. Tesla expresses surprise that he was enabled
to hear the note from an arc in which the alternations of
current were more than 10,000 per second. Mr.Tesla will
pardon me for calling his attention to the the fact that he
18 taking as the limit of audition in this case sounds from
5,000 to 10,000 complete waves per sccond, which is far
below the limit at which sounds become inaudible to ordi-
DAry ears, cases exintini:: which a pitoh corresponding to
over 30,000 per second been heard, according to some
authorities.

The cause of the persistence of the arc with very high
period alternations as stated by Mr. Tesla is undoubtedsly
the correct one, i, ¢., that the gas stream Las no time to
cool between the alternations, and its variations of temper-
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ature must therefore be quite slight. The conduotivity of
the vapor or gas stream constituting the arc therefore re-
mains nearly constant when the rapidity of alternations is
sufficiently great.

The characteristics, stated by Mr. Tesla, as requisite to
be possessed by machines suitable for obtaining constant
current for the working of arc lights, are of course con-
nected with the fact that in such machines the character-
istic ourve indicates a drop or fall in the electromotive
force developed on a slight excess of current above the
normal and, on a decrease of current, a raising of the elec-
tromotive force to a point above the normal.

It is not, however, in accordance with my exPerience,
that the undulation of the current is almost essential to the
success of an arc light system, nor do I think that properly
constructed clutch %nmpe depend for their success any more
than do finely constructed clockwork lamps, on the pres-
ence of a rapidly varying current due to a small number of
armature coils and correspondingly small number of seg-
ments in the commutator, In fact, I have run with per-
fect success clutch lamps in circuit with coils of such large
self-induction that any but very slight fluctuations were
wiped out, and without introducing any particular differ-
ence in the behavior of the lamps. It probably is true,
however, that slight gentle fluctuations occurring at very
moderate intervals may be of benefit in the working of
clutch lamps by keeping, as it were, the clutch mechanism
in a state of vibration or tendency to open or close, but it
can scarcely be doubted that if this benefit exists for such
lamps a similar benefit would exist on the operation of
clockwork lamps, as a similar fluctuation would give rise
to a continual tendency in such lamps to keep the detent
or escapement free enough for delicately letting.go teeth
for the feed ; but the fact that large numbers of lamps are
in use in which the feeding of the carbon, either by clutch
or by clockwork, is under the control of a derived circuit
magnet only, and that such lamps operate with the great-
est satisfaction, shows that the undulations mentioned b
Mr, Tesla are not necessarily a factor to be considered.
such cases the self-induction of the arc branch is negligible
as compared with that of the derived circuit magnet con-
trolling mechanism, and the fluctuations therefore would
pass through the arc without affecting the said magnet to
a perceptible degree, particularly as the potential around
the normal arc with slightly di&amnt current strengths
flowing is nearly constant,

1 may add that the experiments of Mr. Tesla in relation
to the action of the condenser and the elevation of poten-
tial brought about by it are decidedly interesting and point
to the possibility of obtaining a pure resonance effect.
This would require, however, that the periodicity of the
alternations be preserved very rigidly during the experi-
ments, and involves the production of an unvarying or
perfectly constant speed in driving the generating machine,
a condition not easily obtained in practice.

In making the above notes on the highly interesting and
valuable account given by Mr. Tesla, I desire to state that
in whatever way my notes may appear as criticiem of Mr.
Tesla’s views, they are not made in any unfriendly spirit,
but with the desire of reaching the exact facts which it is
the objeet of scientific investigation and discussion to
ascertain,

SITES FOR CENTRAL STATIONS.

AccorpING to the Elektrotechnische Zeitschrift, the sim-
plest method of determining the best site for a central sta-
tion will be to find the centre of vity of the system,

taking the values of various points in the area as propor-
tionate to the density of current to be supplied at these
points, in which case the total weight of copper in the
feeders will be at the minimum, This calculation will,
however, have to be modified when the considerations of
cost of site and rent and, it may be, cost of cartage of fuel
and so forth, are taken into account.
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DISCUSSION OF THE PHENOMENA OF CURRENTS OF HIGH

FREQUENCY.

It is not from any desire to have the last word that I have
angwered Mr, Tesla’s statements as thay appeared ; it has simply
been to correct misunderstandings. In regard to the experiment
which I mention, as performed by immersing in water a Jamp
bulb in which a single strip of carbon had been mounted and con-
necting the water and the filament to a source of high potential
alternating current at high frequency, and whereby the strip of
carbon was brought to bright incandescence, I simply said that
conduction through the glass could not have had any effect in this
experiment. I made no general denial that o slight conduction
oceurred with even the best dielectrics. The glass in my experi-
ment being immersed in water, the assumption of high tem
ture which Mr. Tesla makes as inoreasing the conductivity of the

1ass, is not to be considered in this case. The glass was only
ﬁntinx where it was not so immersed, and where, therefors, no
connection with the circuit existed.

Mr. Tesla bases s long statement about dielectrics, insulation,
resist; perfect ductors, degrees of conductivity, ete., on
the statement I made In relation to the experiment and the phe-
nomenon it presented ; and he even asks whether I have *then
never measured insulation resistance™ and ‘‘by a conduction
current,” Similar irrelevant guestions follow this typical one.
1 have said that ** if conduction through the glass were a possi-
bility (in the experiment and accounted for the phenomenon pre-
gented) this action (of charging & lamp bulb as & Leyden ai:r and
receiving a charge therefrom,) could not occur,™ . T does
me the injustice of applying a statement which related to a par-
ticular experiment and pl on to classes and conditi of
phenomena which any one at all familiar with the circumstances
would rule out. Mr, Tesla says: “ My ot ent that conduction
is concormed to some, though perhaps negligible, extent in the
experiment above described was, however, made not only on
acconnt of the fact that all bodies conduct more or less, but prin-
cipally on account of the heating c‘zj‘; the glass during the experi-
ment.” The italics are mine. In the experiment the glase was
immersed in cold water, and only that portion not immersed and
not in contact with the cuarrent conductor or the surrounding
water, was warmed, This disposes of the agraph of conten-
tions of Mr. Tesla based on heated glass in the experiment.

In regard to the estimate of the number of complete waves of
sound corresponding to & given number of alternations, I fresly
confess that I was in error, and that the number given by Mr.
Tesla is correct. The number of coraplets sound waves does, as
Mr. Teala points out, correspond to the number of alternations, as
the expansion and the contraction of the are stream, correspond-
ing to wave condension and rarefaction, occurs with each alterna-
tion. i

This is & point which I had missed in the former consider-
ation of the matter, but, of course, if the limit of audition is
above any of the rates considered, it would not affect the n-
ment except as it relates to the degree of approximation to that
limit.

Without calling upon Mr, Tesla to state how far ** Earth is
from Heaven " in his view, I will simply state that my experi-
ment of five or six years ago, which called forth his remark,
certainly did teach me something then, and added somewhat to
my information in certain directions.

1 was perfectly well aware of the effects of self-induction,
including impedance, pointed out by Mr, Tesla, when 1 spoke of
the insertion of & coil of largs self.induction into a circuit of aro
lights, as steadying the current and lessening its undulations.
In regard to the etfects of self-induction I may state, that the
property of impedance I have always regarded as one of those
offeets,

It is not true, as stated by Mr, Tull,' that self-induction
¢ renders the undulations more prc d." Whether it will do
80 or not depends on the shape of the wave of undulation. Not
all shapes of wave have greatest rate of change when the
current has a small value. What is true in this respect of a gine
curve would not be true of a saw-tooth wave. But the peint un-
der discusslon originally was the effect of a large self-induction
interposed in & circuit of arc lights in which the current was of a

fluctuating character. The current may be considered in this case
as made up of a steady current of an average current value, upen
which has been superimposed an alternating current of small
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valus, or it may be considered as made up of a steady current of
less than the average value with a pulsating current of small
value superio 3 assumptions, to be exact, of course,
are made on the basis that in the fluctuations the strength of the
current does not change very greatly, or that the miolmum cur-
rent and maximum current values are not far removed from
the average value. Now the effect of self-induction introduced
into such & circuit with arc lighta is, by its impedance, to dimin-
igh the value of that portion of the current which is, so to speak,
alternating or fluctuating ; and whether the waves of alternating
or pulsating currents, 8o greatly diminisbed in amplitude, will be
sharpened or smoothed out by self-induction will depend upon
their original form. It is the effect of self-induction in producing
impedance, and therefore restricting the value of the fuctusting
or alternating current strength, superimposed on the much larger
constant or steady current, to which I referred in speaking of the
smoothing action. AMr. Tesla waa right in his general statements
of principle, but wrong in his application of them to the case in
oint. @ was not right, however, in separating the effect of
impedance from self-induction in the case under discussion.
have no desire to prolong this discussion and will leave out
of consideration any reference to effects on clutch or clockwork
lamps, or to u:eiphy-iologiu,l effects of currents. I have in the
above commentsa confined myself strictly to those matters which
it seemed necessary to have cleared up in some way. I hope that
in stating my position in relation to the matter I have made
myself clear so as to avoid further misunderstandi
ELINT THOMSOR.
Lyxx, Mass,

IMMERSING CONVERTERS IN OIL.

I have read a recent article by C. E. L. Brown on the “ Uses of
Qil in Insulaters and Traosformers.” Mr. Brown states : “ The
application of oil as insulating material for transformers carry-
ing a very high potentisl was ﬂn:lpm by me,” meaning Mr,

wn himself. In your journ April 16th, Prof. Elihu
Thompson writes: ‘It may be interes E to your readers to
learn that the use of oil in converters, was the subject of a patent
applied for by me on May 0th, 1887, or about four years ago, the
number of the U. B, Patent being No. 428,648."

I received a patent dated Oct. 23, 1878, No, 210,687, in which
the following claim was allowed : © The within-desoribed method
of insulating induction coila or bobbins of wire of electrical in-
struments, that is to say, by immersing said bobbins or colls in &
liguid insulating substance, as set forth.”

easor Thomson's patent is titled “ A casing for induction
coils,” and although in his specifications he speaks of the valueof
oil, in his ¢laims he steers very of that one claim of
mine. He has six claims all commencing with the words * A com~
bination" of different things, but having little or no referenceto
the fundamental principle of oil being used in induction coils or
converters or transformers. He doesn't make use of the words
“‘ converters” or ‘ transformers.”

ParLaverrara, Pa., April 17, 1891,

DAVID BROOKS.

ELECTRICAL ENTERPRISE IN MANITOBA,

Mr. W. Bathgate, of the Manitoba Gas and Electric Light
Company, recently invited the members of the city council to the
works of the company in Winnipe{;

The boiler house is 70 fest long by 40 feet wide. There are
nine steel boilers of 740 h. E One hundred pounds of steam is
carried. The amokestack is 100 fest high, and five feet in diam-
eter. The engine and dynamo house is 80 feot square and con-
tains two pairs of compound surface condensing Brown aatomati
engines of 200 and 400 h. p. respectively. The driving wheal of
the 400 h. onginewaigl?a 16%¢ tons, and is 18 feet in diameter
and 40 inches face, and drives the largest belt that bas been made
in Canada—three ply, 8 feet 4 inches wide and 88 feet long. The
shafting with which it is connected is fitted up with iriotion
cluteh pulleys made by the Vulean Iron Company, from which
are run two Thorson-Houston arc machines for city lighting and
one 1,000-light incandescent dynamo, with s for two more

incandescent dynamos. Three incandescent dynamos of
2,000 light capacity are run from the shafting, driven the 200
h. p. engine as well as the arc dynamos which are for pri-

vate lighting. The total capacity of arc plant is 125 lights, 2,
¢. p.; the total capacity of incandescont plant is 3,000 lights, 16
c. ﬁ" with capacity for two more incandescent machines of 2,500
lights, to be instalied this fall. The pumps in connection with
each engine consist of one Blake air pump, one circulating pump,
one du boiler feed Osump' and one large Northey auxiliary
pump fitted up with 100 feet of &inch hose for fire protection
urposes—all driven ]I:ilteam. The workshop coutains a7 h. p.
tto gus engine furnishing power for blacksmith and machinery
shops, which are fitted with two lathes, one 15 foot and one 14
foot bad, eorew cutting machines, emery wheel, grindstone, drills
and punching hi all the 'y repairs for both gas
and electricity, being done in these shops.
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Desr Mr Strickfaden-

I tried in vain to get you on the phone but
no one ansvered., Hope you are still well and everything is going
finely with you.

I am now in my eightieth year and still taking
patients. our rent has been raised and we will be compelled~to move
if we can find a cheaper place. I shall hate it as we have been here
for thirteen years and it had grown to seem like home. My five
meter ultra éhort wave (which I call my "VITAL N RMALIZER) Do you
know anyone with High Blood-pressure.Thirty two years ago f WAS
rﬁnning a éystolic of over Two hundred. The Met. Life Co rates
High Blood pressure as PUBLIC ENEMY NOl it kills 800,000 "annuslly
(more than Cancer and tuberculosis combined I am nov running. a
norm 1 pressure of about 145 and am feeling very well dispite my
age. Are you still doing ELECTRICKS? I have all my tesle apneratus
and dont know what to do with it. Do you know anyone who would take it
of f my hands. Ve are:sadly-in need of money snd I would sell all my
H-F apparatus for fifty déllurs. You have no doubt seen the million
volt coil which I gave to the Planetarium. Can you not come up and

~ look over my High-frequency "JUNK-PILE". Today ste Iturbe came. in
and played for us. He is going to try to sell my pilano forme He says !.
IS A VERY GOOD PIANO" I also want to sell my harp We shallbe very glad

to see you again.. If this reaches you please call me up

your old High-frequency friend

T dinih 7 Sl

Letter from Frederick Finch Strong to Kenneth Strickfaden, from Harry Goldman Collection



Kenneth Strickfaden, signed photo from Frank Jones Collection



October 15, 1954

Tesla was “Nick” to us, for my late father had the pleasant duty to write the checks for his
millionaire supporters who owned Okonite Wire and Cable and who waxed rich on the lush profits
of selling the telephone rights for Manhattan Island to the NY Telephone Co. for some $17,000,000.
This was a tax-free transaction and that sum was quite a sizable one in those days. They loaned
money to Marconi through their British group and financed in part Fessenden, de Forest, and many
other lesser-knowns in the world of science. Tesla was their “problem inventor.”

They were not alone in their difficulties with him for J.P. Morgan, the elder, always had Nick as his
pet problem. | worked for Morgan briefly on his palatial steam yacht, Corsair, as installation
engineer and for Senator Nelson W. Aldrich on whose prize steam yacht, Alvina, | sailed as test
engineer around the world. Both men had influence. Even John Hays Hammond, Sr., who loaned
Tesla the cash for his robot was unable to understand this strange genius.

Edison had tried in his hale and bluff manner to befriend Tesla but his remarks had been construed
by the extremely sensitive Tesla as an insult. With his typical Europeon-Slavic ideas of gentlemanly
deportment, he was a strange figure in the rough-and-tumble field of pioneer wireless and
electricity. Most of the scientists that he met were good fellows. Some were of the back-slapping
variety such as Edison, Fessenden, Marconi, de Forest, Fleming, Preece, Lodge, Slaby, Zenneck, and
Seelig. The old New York Yacht Club group headed by Morgan, Gates, Rockefeller, Lieter, Davison,
Carpenter, Bennett, and many others that my father knew so well, were all of the same order with
perhaps a bit more restraint in being companionable.

| knew these men and answered to their good-natured nickname of “John the Wireless Man,” a
title that tickled me no end as | liked to make sparks and create spectacular displays of high
frequency. Nick, the quiet, studious, very proper, waist-bowing Germanic (Slavic) mannered
Europeon, never seemed to quite fit into the cruder American scene. He seemed like a man apart -
an individual of considerable reserve. This, coupled with his strange phobia of failing to shake one's
hand and to dine with peculiar manners of hygiene made Nick a marked man. Many considered
him a plain snob. Others called him a “Nut” while others referred to him as “The Genius” and were
always making excuses for his actions taking pains to explain that this was to be expected of a
genius.

Those who worked for Nick were rarely taken into his confidence. His sketches were always in
parts. His records were never complete. He feared pirating. He was pirated and it was a shame that
the man who refused the Nobel Prize on the grounds that he was a discoverer of principles rather
than an inventor should have been so pirated, lied about, and discredited by his contemporaries.
They lifted his ideas and went merrily on as though Tesla's inventions were free property.

| paled around with men like Earl Ovington on whose Blerliot monoplane | installed my original
system using the first counterpoise antenna in 1910. While Earl soared at some 1500 feet over
Mineola-Hempstead, we carried on the first two-way radio from plane to ground. He became one
of the first air mail pilots. Ovington was a millionaire's son and a close friend of Tesla.



Earl would put on spectacular displays of fireworks using a huge Tesla coil mounted on a platform
over the Crows at the old Madison Square Garden. He would let me venture forth on the glass
platform and take big sparks of terrifying length off a wand that | held in my hand. | soon found
that we had a daily matinee and evening demonstration for the duration of the electrical show
which attracted vast crowds who expected to see us both electrocuted. Earl was a show-off and he
loved it. | was a scared kid even though fascinated with the sparks that | loved. Tesla would stand
by with a paternal eye on us both. Tesla put on parties at his lab for millionaire friends. Nick loved
to get the lights low and put on eerie displays. | must confess that | tried to emulate him many
times and it was fun.

My first wireless transmitter of any size was a 10 KW open-core transformer and to that | had an
open gap and a huge glass plate condenser in oil. With my huge antennas over Yonkers, | could get
the distance that made the boys envious as | worked the ships in the mid-Atlantic. Prior to 1912, no
license was required. The air was free and we pioneers did have the fun that no one these days will
ever understand or imagine.

Nick grew very peculiar with age. Louis Pacant, my old chum, used to visit Tesla. Louis had been a
smart boy in that he signed up over nine-hundred theaters on sound across the U.S. When Western
Electric found they had been beaten, they paid-off handsomely to Louis. He enjoyed that for, as a
poor N.Y. boy who had worked his way through Pratt in Brooklyn, he got a kick out of rubbing
elbows with the “big boys.” As a quiet-mannered and discreet consulting engineer, he soon found
Nick to be a companion of sorts. They would chat at Nick's penthouse but Louis could get so far.
Nick had the peculiar reserve and suspicion that made him a unique figure. There were no others
as close as Louis.

| could ramble on here with much. | have completed a documentary on the history of radio and am
working on another on Howard Armstrong, my old schoolmate, whom | helped with his first
feedback ideas and assisted with his first patent in Yonkers after his father refused to support him.
| wish that you would get some sort of eastern Tesla club among the science teachers with the idea
of letting the younger generation know some of the Tesla thrills of discovery. | would like to see the
Tesla Society give a medal each year for some worthy scientific achievement.

Unfortunately, words are totally inadequate to express the thrill of youth when engaged in pursuit
of a pet hobby. | had so many in pursuit of electronics that | regret that | am unable to get those
great big thrills into words that give justice to the years of wonder and indescribable thrills.
Cordially yours,

John Oliver Ashton

Palo Alto, CA



[Excerpt of letter by John Oliver Ashton]

There is one man in the East who might assist you if you can approach him right. He is John Hays
Hammond Jr. a millionaire who has his [ill] at Gloucester, Mass. His father was a Tesla supporter
on the Robot. | knew many millionaires, but this one was a snob.

| palled with men like Earl Ovington on whose Bleriot Monoplane | installed my original system
using the first counterpoise antenna in 1910 and while Earl soared at some 1500 feet over Mineola-
Hempstead we carried on the first two-way radio from plane to ground, | at "H.Q." in Yonkers, Earl
aloft in his "fly". He became the First Air Mail Pilot. He was a millionaire's son and close friend of
Tesla.

Earl would put on spectacular displays of fireworks using a huge Tesla coil mounted to a platform
over the crows at Old Madison Square Gaden and as he would let me venture forth on the glass
platform take big sparks of terrifying length off a wand that | held in my hand which is turn jumped
to the ball on the top of the Tesla coil. | soon found we had a daily matinee and evening show here
for the electrical show duration and attracted vast crowds who expected to see us both
electrocuted. Earl was a show-off and he loved it. | was a scared kid even though fascinated with
the sparks that | loved.

Tesla would stand by with a paternal eye on us both and smile for he was somewhat of a showman
himself as you have read. His famous parties at his lab for his millionaire friends were famous and
Nick loved to get the lights low and put on eerie displays. | must confess that | tried to emulate him
many times and it was fun.

My first wireless transmitter of any size was 10 K.W. open core transformer and to that | had an
open gap and huge glass plate in oil condenser. With my huge antennas over Yonkers | could get
the distance that envied the boys when | would work with ships in mid Atlantic. Prior to 1912 no
license was required.
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Dear lr. Andersen?

Thanks for your note of the Ilith, I have been

busy with ny ‘bread nnd,butter job here 1n npplieati.onl engineer
- t o ad §
ing for an electronios jobbox-.As an oldvr citiun 1t seems that

the bester paying engineoring Jobs are unavamblo to us here.
The elootronios firms sre stafrod with 1oungstor| vho resent

sn oldsters experi;n;o.. ]

-

T hnd a letter fron lotn. I bolim thlb I wet

Enood once whon I was aeekimg to buy - some businosaos for a

wealthy client j_n ccnneottcut.I hnve suggested to him that

he night obtain more deﬁ.ntbo mformation on tho B:lg Oscillator

thr:mgh you oh the: ~1'aa'.t.a"luseul? 3
You night write to llra, Earlo Lewis Ovington.
= Sante Barbara, Calif rnit o She "1s the wealthy widow of my former
trlend ‘In" aarly d.ay electronios and wmﬁn in New York,Ea le
bocame famous as the Pirst L.toonsed Alr Mell nlot. He md I
(hnd Bleriot llonoplanoa at Gard-n city, L.I. in 1909 when they
were be autiful little fairy moths that flew at 75 MiP.H., over
§ e heads of the n.dniring orowda m Sundtys much like a circus
! ;ar und a track with tall pilons as ‘nrkers. The first radie
g "tvo way sot wes mullod in Earle's Bleri.ot"m-ngonny " ghgm
- city 4n 1909.1e was @ bread board arru;-.m. Yad lotsof fun with

1 mdbionaormg tho counta‘pnlo mtenna which 1s oredited td




. day. I have Dr Lee de Fprest and old friend and mntor to advise

and eneourage mee At 80 he 15 goins strocng vrl.tl} hig nonnt

as e oonsultant.‘.[* had. nriginal 1deas to sell the P.BoIo and :

vit all.Apparently yhey socuro advanco mfo on natters ihio‘h

'heve mn ides there is plenty or reaearch to be sccomplished toos.

' donn.u;e sbnrt on the Bulletin nd ‘the Teslo. Jom-nu. If 1 may

' rrom 1ts ganguo eleotronieally. 'l'ha mcmne hu great . pdssibilitlesyd

'I'tnn at mtroduood the 1nvenhnr to nan or neuna who bnckod him

radio ideas,I hope to get Bome good o&nnetood atm'y?iqun.por
for posterity and docmntary pmvposea so that the younger gener
ation may lmow dhnt 11; was li.uo to thrill to tho newsets of that

G "'ﬁl 1ol é'

P % 44

Ls6
Heat- laahine. Eﬁmsoamarmo—mw s M$1- -re -resa.,a A'

.,(z:,
A B Rccea ) 189 5= | Qoo
Pk I was with the O.SRR.D. andwith tho’l_l.F.C. brioﬂy

Ll BT T R

called there 1n Washingotn but wuld gct no vhero. ‘They kn"'

they clasat’v as "knmvlodgo" \aut n u -q kban.éfthat they
have grabbed"lmowledge“ thet they don't know how to apply?

A number of the so-oallod secret devices tht!: thq are uising were
old s tuff years agoe The muoh talked of Wrist Watch Raliio was
built at oub lab away back 1n 1926 m, Charlos F. Burgﬁ :
bunt the ﬂ:st port.ble in 1920. uy rriemd J&u&mm

hed it m nis cmsultimg ofﬁ&en :o;‘ yo&i‘sl 88 relio. Burgess and

Louis hava dapmld for greener tioidn 'boyond the vale, where h g

I an very glad. to note ot your progress toward a
R L
beof & ssistanoe pleaae\lab ne knon.I wonld luke to help if I can?
f I anin a gort or amss hore with aunwhon]’.

berriemdedaﬂo m a Mineral Ore sn-agnr that aopu-otom mineral

Ty e

I have managedt ° get someor tho 1argo nin!.ng oonpa.nies interested.

witha tokan anowanoo. Ho 1aa thorouwhly hlpractioal business man

and apent the money unwisloy.m bo.ckera m peoved ‘and w11l
not invest more un‘:.i. m- “shows them a1l tho machine workingse
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* ftmg refuses tp reveal the vmorb ‘secbeb €0 his backers, He has

¥ 'gpplied for patents thrpugh 8 1

O P <A

ﬁond;. T 4y an ‘dwpassé ‘that 15 on‘btrusing 1o me I am tho

" “time the'inventor ruag all “over xat ‘the beck end edll of the mining |

"The machine s’ said by big authori‘b!.es to bé onqthd: w1l revol-
; utionzia the vwhole ninigg proe ess’ dndﬁatr'yo

“on the machineXist’me imow, It 1 ‘an actualityinota dream,It
: 'wor]fza. ""l'ﬁe'~mdel 45 here’s The invemtor has invested overhso.

" may ‘have been Mrs, Prita"-bmat’o’inzﬂe"mi with Tesla and & pionesr,

U As this 1nventur has been cheated befdre he 1s 8o . uuapicious that

“patent lawgor ‘friend of mine Ihm

"I ‘bopaght intothe pioturo.'rho mm-‘. “tlie lawyer-md the e o
“€.PiA. Who hag the’ oorporatlm %qm-a wan do nothing with axo,

“Ynventor who 13’ stubbox'n mﬁwi‘.l.l 1ot move unléss he aats aoro

“one who got the Wwhole matter under way and there’ 13 nothing that
I 6an d© now but try end n&euo & nevwpa cker ‘to’ ‘takdover the
““present bickers Whé want tha.or honoy ‘b k/($28,000),3n the mean

eye«Ts Mesaba- PowyT, mirsns.

companies who aré doing thaqr bést to' steal theidea 14f they cane

I me proposing’ 4hat-soms one invest say $100,000
in a'ﬁow company’ to “take* over the peeserit cne thaticsn't get
“going dbe "to"persinallty trouble":"If you would 1ike more ‘data

000 of His om’ money" m&ia broke ¢ Thatimoney- was ‘spent in research
prior “to ‘the’ forning of the corporation,let m " know u- you have
am’omlintomam;ed»enough to want tS see the machine and meet the
invenbbr and imvestigate 1t thoroughlye '

“The }ady you mention ' as haWang called upon O'Neil

There were -a number of German sympathizers that Tesla knew,There
was %uiﬁo a fuss at the time of W.W. I for my dad used to dine

at a large German restaurent in N,Y. with a man whom he had bef ryen:
»di{Timight say in passing that my grandfsther and my dad and I

s T B ———S
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 briefly for the Atlantic Conmmiclyion Cojasia, eonsultent I

‘all have had.a great trent toward befriending ;nvomtorg and

_ technical meneI; believe I told, you -how Grandfather was the
. oregimal backers of ,Bell in Salem but Bell made &. flop pf the
, Harmomic' ﬁolo&n.hh .and .felt bad because Kligha Grey beat him -

That"mi stale "made Bell, He had lived at 336, Bssex stroet,

& blosk- avay from the- S8anders llansion uhoro ha ostabnahod
+ his £isrb leb in the basement and later inthe gitis, 336 Rege

Street in Salem was built -and oooupoued by. d fan:ll clr ﬁvo

- generations. and grandfather was always helping: Aﬂtl".uom-

~~~~~~~~

{ was;qf-a similan@tripe :and Jmew  so many of the invemtors that

Dkonite snd his wealthy telephone pioneer . .colleagues backod.)
Well Dad:umefto @ine in this Serman restatrant . vherehe enjoyed
the imported beer;and.there he met this personable ;ed—boar“d
young man who-:became his chargee. The man spoke,nng}ish with
perfection and hed a. PH,D.(Heidleberg ), He was in t~ho' oil

.. .business for some German company snd dad helped him meet
. _busin®ss men.Priop-to the warsEcsgrked for D,E.B,B.Gs and

- S ATLATIC
puéen SAYVILLE TRRAw™ e

‘installed radio-on the Arggntino..pai;tle ships Rivadavia and
. NMorena,d:#aszinathe Nu¥icofficeland ond o me German s hips
- - under. Sedlig, Boehme, .andothers I knew men like Zennick and

Braun and other leaders in fermany, The war broke outel

went into the navy and was forbidden to even mention tm;r names.

 Dad felt hurt because if his friend in the oll business who had

‘returmed to -uormaw;: One day:Pad pe,.vqﬂaudnbyji‘;!meoldr F.B.Ie
-and was pretty well peeved & tthb treatment a ccprd d him.an

. established busimexx man with two.sons on the service and he

et them know 4if th"n'my finally revealed that his friemd who '
~had visited our.p}.q.ga in Yonkers mas inirsality:one-of the severa)

t




I belive he was killed in action.

Al

I will keep you informed as I oan,

2261 s‘€ Franeis Prive
Palo Alto, Californis
September 22nd, I953




Santa Barbara, Calif,
November 16, 1953

Desr Mr, Ande;"s:or;:

Thank you for sending me the brochure,

which I have read with
I recall that my husband,

at different times, spoke

a Tesla as one of the greatest electrical geniuses that

to say that I do not understand much about electricity.
e taking the liberty of passing on this literature
b me to one of my husband’s oldest and best friends,
ho has been interested in high frequency almoqif
am asking him to write you,

of me in this matter.




OVINGTON AIR TERMINAL
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The Story of a new Electro-Therapeutic Appliance.

The brilliant achievements of scientific investigators in the field of electrical science during
the past decade have served to concentrate the attention of the medical profession upon the won-
derful possibilities to be found in the field of electro-therapeutics. Although conservative mem-
bers of the medical profession have ever been wary of experimenting in the treatment of disease
by electricity, yet since the days of Gilbert and Franklin this important subject has been forcing
itself more and more to the front, until many of the leading lights of the healing art are to-day
numbered among the believers in its efficacy.

The wonderful discovery of Roentgen, made known to the world in 1896, gave a great impetus
to the use of electricity in medical and surgical diagnosis, which bids fair to be surpassed by the
perhaps greater serviceability of the X-rays as a therapeutic agent in the treatment of some of
the most formidable diseases which afflict the human race. Finsen’s discovery of the usefulness
of the ultra violet rays in the treatment of various diseases has given an added impetus to the
subject.

; The Strong Static Induction and High Frequency Apparatus.

Among the first to experiment with the X-rays in this country, after the announcement of
Prof. Roentgen’s discovery, was a young medical student in the city of Boston who showed his
genius by building for himself an apparatus for the production of the X-rays early in 1896. This
student, Dr. Frederick F. Strong, now instructor in electro-therapeutics in Tufts Medical College,
selected the Tesla or High Frequency type of apparatus for his experiments, and it was not long
before he noticed that patients who were exposed to the X-rays generated by his apparatus were
in many cases benefitéd in their general health. This led him to investigate the therapeutic pos-
sibilities of electric currents of high frequency and high potential with astonishing results. Up
- todate he has treated several hundred cases, many of which had proved refraétory to other forms
~ of treatment, and in the majority of instances beneficial results have followed.*

- During this time he made a number of improvements in his apparatus and many ingenious
adaptations for the therapeutic application of High Frequency currents, among others being the
uum electrodes and other methods of treatment through glass. Dr. Strong has dis-

: resting things in the course of his investigations and has succeeded in adapting
a variety of uses.

oW ‘n:gﬁa book giving in detail the result of his work, which will soon be put in the
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twenty breaks per second as ordinarily found in the Resonatur types, and even only two or three
per second as found in H. F. attachments for static machines, such as Piffard’s Hyperstatic Trans-
former. The enormous increase of the rate of condenser discharge in the Strong apparatus mani-
festly increases the power of the apparatus in like ratio.

Another unique feature is the air rheostat which permits of an exact regulation of the dosage.
Still another feature of much value is the device for regulating the frequency and potential of
the apparatus, which is accomplished by alterations in the capacity, inductance and resistance.
These are placed at the command of the operator by means of specially constructed high tension
switches placed on one end of the machine.

A point of much importance in this class of apparatus is the question of insulation. This,
we believe, has been satisfactorily solved by Dr. Strong, who has spent many hours in his labora-
tory experimenting with different materials and has finally obtained a substance of surpassingly
greater resistance than oil, and, therefore, an ideal insulator. Nor is the apparatus left to depend
upon insulation, being so constructed electrically and mechanically as to be subjected to the least

ossible amount of electrical strain when in use.

The apparatus is manufactured under the direct supervision of Mr. Earle L. Ovington of the
Massachusetts Institute of Technology, who was connected with Edison’s laboratory for ove
two years. He personally tests every instrument, subjecting it to double the strain while testin
that it will be called upon to endure afterwards.

High Frequency Therapeutics.*

The physiological effects of high frequency currents are chiefly exercised upon the vaso-motor
JSystem causing a flushing of blood through the peripheral capillaries, opening up the sweat glands
and relieving local congestion. The blood becomes oxygenated and uric acid is oxydized into
urea and elimination of waste products greatly increased. There is a marked germicidal action
due to what is termed “electric ozonization,” which is the result of the large amount of ozone
generated by high frequency currents and carried into the tissues by electric bombardment. This
is of much value in the treatment of infected sores, tubercular ulcers, chronic skin diseases, ete.
There is an increased elimination of C.0. and respiration is favorably affected. There is also an
undoubted anesthetic action when the current is concentrated over a small area.

It is obvious. that an agent of such valuable and varied physiological effects must be useful
in the treatment of a large number of diseases. Among those in which it has been found of special
value are diabetes, gout, chronic rheumatism, obesity, hysteria, neurasthenia, insomnia, head-
ache, anzmia and chlorosis, dyspepsia, atonic dilatation of the stomach, colitis, hemorrhoids,
chronic constipation, prostatitis, neuralgia and pulmonary tuberculosis. Herschell has obtained
excellent results in the treatment of gastric ulcer, chronic gastritis and chronic catarrh of the
intestines.

Among local diseases benefited by high frequency treatment may be mentioned lupus vul-
garis, lupus erythematosis, chronic eczema, acne rosacea, psoriasis, pityrasis, sciatica, pruritis,
rodent ulcer, trachoma, prolapsus and fissure of the anus, ete.

There are certain essentials to be taken into consideration by the physician about to pur-
chase high frequency apparatus. Many inefficient machines of little value are on the market,
and the purchaser should not be misled by low price or unwarranted claims to purchase a cheap
or inferior piece of apparatus. A first-class instrument should be capable of giving 500 milliam-
peres or more of current in the secondary eircuit and should supply a heavy spray of from 5 to 8
inches in length. It should be adjustable as to tension and frequency, as the low frequencies of
five or six hundred thousand oscillations per second are only suitable for X-ray work, the most

- efficient frequencies for therapeutic work ranging from a million to a billion per second.

The Strong Static Induction and High Frequency Apparatus is designed with especial refer-
ence to the above mentioned requirements which have been found by leading workers to be neces-
sary to obtain first-class therapeutic results, The price of the apparatus with therapeutic at-
tachments is $350. The X-ray attachment is $25 extra. The Ultra Violet attachment is also
$25 extra. These can be obtained at any time after the apparatus is installed.

% Tor further details of the therapeutic uses of high frequency currents see Chisholm Williams book on
the subject. Price, $2.75. For sale by Otis Clapp & Son.
+ Herschell Manual of Intragastric Technique, London, 1903.
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Static Electricity.

In his private practice Dr. Strong has succeeded in securing all results from his apparatus
that can be obtained with a Static machine. The value of this fact can only be appreciated by
those who have experienced the disheartening and unsuccessful effort to make a static machine
work in humid weather. To those who have been accustomed to rely upon the cumbersome
static machine with its fragile glass plates and its susceptibility to atmospheric conditions, this
neat, compaet and handsome apparatus of Dr. Strong’s seems a wonder. That an instrument
which can be attached directly to any incandescent lighting circuit and is not affected by moisture
or temperature should be capable of produecing the static breeze, spray or spark, or produce effects
similar to the static induced and wave currents seems almost beyond belief. Yet all this and
much more can be accomplished with this new apparatus. For that reason it is called the ““ Strong
Static Induction and High Frequency Apparatus.”’

Among the late therapeutic appliances designed by Dr. Strong for use with his apparatus
may be mentioned the Vacuwm Head Spray, the Combination Fluorescent Electrodes, and the
Adjustable Condensing Effleuve Electrode, with attachments which enable the operator to use a
spark through glass or the effleuve directly against the body of the patient, either through the
clothing or against the bare skin. He has also devised a unique apparatus for the inhalation of
ozone generated by high frequency discharges. This apparatus is constructed so as to eliminate
the disagreeable nitrogen fumes, which is a great improvement upon the ordinary types of ozone
inhalers.

Ultra Violet Rays.

Another late addition to Dr. Strong’s apparatus is an attachment for generating pure Ultra
Violet Rays of great power and quantity. This attachment is a modification and improvement
of the condenser spark lamp used by Gorl of Nuremburg, in which advantage is taken of the fact
that the condenser spark is very rich in ultra violet light. In the Gorl lamp the discharge from
a pair of leyden jars is carried to a series of three or four small iron balls placed about one-eighth
inch apart. The discharges of current are necessarily intermittent and follow each other at com-
paratively long intervals. In Dr. Strong’s improvement the discharge from a condenser of much
greater capacity is utilized in such a way as to obtain a continuous arc between the electrodes.
Hence the ultra violet rays are much more powerful and of surpassingly greater quality.

X-Rays.

The X-rays produced by this apparatus are-steady and powerful, seeming to possess in a
large measure the actinic power of X-rays generated by a powerful coil, combined with the pene-
tration noticeable in X-rays generated by large static machines with a great number of revolving
plates. The result is an X-ray that gives splendid definition for fluoroscopic work, with excellent
results in radiographic work, the length of exposure being much shorter than is necessary with
even the largest static machine.

High Frequency Currents.

Although Morton used high frequency currents therapeutically as far back as 1881, the power
and tension of his currents were very low, being obtained simply from the discharge of a pair of
Leyden jars and were by him denominated ‘‘Static Induced Currents.” In 1890 D’Arsonval
commenced his experiments with high frequency currents and obtained some very encouraging
results with a high frequency solenoid. In 1893 Oudin devised his “Resonatur,” which is the
instrument now almost universally used abroad for the production of high frequency currents.
With this class of apparatus some remarkable results have been obtained by European electro-
therapeutists.

Unique Features.

Many notable improvements upon this type of generator have been made in the Strong Static
Induction and High Frequency Appratus, however. Among others may be mentioned the spark
gap which gives over a thousand breaks of the condenser discharge per second as against ten or
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Original photographs of Earle Ovington, developed from glass plate negatives by Robert Campbell.
















Full output of Strong-Ovington Coil, showing both sparks and effuve.
All photos are from Robert Campbell.






REMINISCENCES
BIRDMAN

The remarkable story of Earle Lewis Ovington,
American pioneer aviator and inventor

ROBERT D. CAMPBELL




Robert Campbell, author of Reminiscences Of A Birdman, Living History Press. One of the most beautiful books,
all of Earle Ovington’s original glassplate negatives were hand-developed using traditional techniques by Bob.
The machine is a replica | built of the Strong-Ovington coil especially for this book.
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SOME PECULIAR PROPERTIES OF HIGH FREQUENCY
CURRENTS

EarLe L. OvingTOoN, Eso.
ASSOCIATE MEMBER AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS.

To the average physician the term “high frequency currents” is
anything but definite. The term has been so often misapplied that
there is little wonder it is so generally misunderstood. In this
paper it will be my aim to give an exact idea of what high frequency
currents are and to illustrate experimentally some of their peculiar
properties.

What is generally called the “alternating current” is a current
of approximately sixty cycles per second, or, as it is sometimes
called, 7200 alternations per minute. This means that in one sec-
ond the current passes through 60 complete periods or cycles. Let
us assume the current starts at zero value (see Fig. 1) and increases
in a positive direction along the curve AB. When the current
reaches B it has attained the maximum positive potential. It then
decreases along the line B C until it again arrives at zero as shown
at C. Continuing along the line C D E the current traces a path
below the zero line of the same shape and size as that above, arriv-
ing finally at the point E on the zero line ready to commence an-
other cycle. Along the line A B C is one alternation and along the
line C D E is another. The complete curve A B C D E is a cycle.
Hence there are two alternations, one positive and the other nega-
tive, to every cycle. Electricians always speak of so many “cycles
per second” or “alternations per minute,” and never reverse the
terms. This is sometimes confusing to the non-technical mind as
the manufacturer uses the more scientific term “cycles per second,"”
while the local electrician usually refers to his current as so many
“alternations per minute.” :

In commercial electric lighting and power work 25 cycles per
second is called a low frequency current, while 133 cycles per sec-
ond is considered a high frequency. To the physicist and manufac-
turer of therapeutic high frequency apparatus, however, 133 cycles
per second is a low frequency. The latter consider a current one of
high frequency only when it changes its direction thousands of
times per second. These extremely rapid rates of vibration are not
obtained by mechanical means, an electrical arrangement being far
more satisfactory.

The questions have often arisen: What is a high frequency cur-
rent? How are we to draw a line of demarcation between currents
of low and high periodicity? I suggest the following definition of
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HIGH-POTENTIAL DISCHARGES,
BY A. FREDERICK COLLINS.

The various manifestations of high-frequency and
high-potential discharges offer a fertile field of re-
search, especially for the amateur investigator, since
it is a subject
that has receiv-
ed comparative-
ly little atten-
tion considering
its significance
as revealed in
its recent appli-
cations to elec-
trotherapy, ra-
diography, and
wireless telegra-
phy.

The term
fHerlereutird ¢
discharge” is un-
derstood to in-
clude all modes
of equalization
of differences of
potential
between the ter-
minals of a
source of elec-
trical energy on
their connection
by a conductor,
by the removal
of their charges
by a stream of
electrical parti-
cies of air, or by a sudden discharge that breaks down
the air or other intervening dielectric. These are the
three chief methods of restoring the electrical equi-
librium, and are known respectively as the conductive,
the connective, and the disruptive discharge.

The various forms may be further subdivided into
alternating, arc, brush, brush and spray, dead-beat,
flaming, glowing, lateral, oscillating, periodic, stream-
ing, stratified, impulsive, and periodic discharges, and
these may be produced by utilizing a source of direct
or alternating current of low voltage, as for instance
a commercial generator; a high-potential apparatus
as an induction coil, or a high-potential, high-frequen-
cy arrangement, as a Tesla coil, depending upon the
requirements of the various cases.

In this review we are concerned only with disruptive
and connective discharges, the former in its applica-
tion to wireless telegraphy and the latter in its rela-
tion to the human body. $ince only potentials such
as can be obtained with an ordinary induction coil
are needed for disruptive discharges, these will be
described first.

In the production of a discharge of this nature there
are two diametrically opposite conditions involved, the
first representing an oscillator and spark-gap in an
unenergized and non-conductive state, and the second
when it is energized and rendered highly conductive,
thus completing the circuit. To bring about this re-
sult the arms of the oscillator are charged with high-
potential energy impressed upon them, which is set up
in the secondary of the coil in the form of currents.
This kinetic energy is then converted into electrostatic
energy, and when the static charge is maximum for a
given resistance offered by the dielectric between the
surfaces of the spark-gap electrodes heat is evolved in
consequence, and when a certain critical temperature
is reached the positive electrode volatilizes, and it is
this effect that forms the initiative in breaking down
the dielectric of the spark-gap.

The law relating to the heat evolved states that it

LIGHTING AN INCANDESCENT LAMP
SHORT-CIRCUITED WITH HEAVY
COPPER.

The current has the choice of two paths—an easy
one through the copper bar and a path of higher
resistance throngh the lamp—and it chooses
the latter. Ordinary currents would
take the easier path.

THE AUTOGRAPH OF AN ELECTRIC SPARK, WRIT
TEN ON A PHOTOGRAPHIC PLATE,

Scientific American

is proportional to the square of the charging current
and to the resistance of the dielectric between the posi-
tive and negative electrodes forming the boundaries
of the spark-gap. The energy that is emitted from
the positive electrode is proportional to the potential
difference impressed on the oscillator system and the
specific inductive capacity, while it is inversely as the
distance separating the spark-gap electrodes., The
length of the spark that passes depends also largely
on the following factors, namely, the difference of po-
tential between them, the character of the medium that
separates them, and on the density or pressure of the
dielectric through which the discharge passes.

A decrease in the pressure of the medium serves to
increase the distance through which a spark will pass,
but a point is quickly reached wherein a further de-
crease has the effect of cutting down the length of the
spark, and hence where a low vacuum will permit the
passage of high-potential currents over longer dis-
tances than in air, a high vacuum retards them even
though the potential may be considerably increased.
Then again the metal of which the electrodes are
made determines the sparking capacity to a certain
appreciable extent since some retard and others assist
the process of volatilization, and finally the size and
shape of the spark-gap-electrodes also have their ef-
fect upon the discharges.

From these considerations it will be observed that
when the electrodes are placed closely together the
strength of the charging current is increased, and
hence the heat developed causes the temperature to
rise. When the sparking distance is greater than the
maximum difference of potential can easily break
down, a faintly luminous discharge will be seen issu-

HIGH-FREQUENCY STREAMING DISCHARGE.

ing from the positive electrode, especially if it should
present any sharp points. This phenomenon occurs
in virtue of the fact that metallic points are more
easily heated than those in the form of spheres.

When the charge and temperature reach a critical
value a conducting microscopic thread of gaseous vapot
is developed and this is attracted to the negative elec-
trode, to which it passes by the path of the least re-
sistance. When this filament bridges the gap its diam-
eter is very greatly increased, the resistance that was
previously enormously high becomes minimum, and
the current surges forth and back until the energy of
the system is damped out by the sum of the resist-
ances.

‘While Tesla was not the first to produce the varied
and beautiful forms of convective discharges he was
probably the first to systematically investigate them.
Though convective discharges may be frequently ob-
served from a pointed positive electrode of an induc-
tion coil, they are much more intense and brilliant
when the potential and frequency of the oscillations
are stepped up by means of a secondary transformer.

The compact apparatus for obtaining high-frequency
and high-potential discharges shown in the illustra-
tions was designed by Prof. Ovington, who repeated
many of Tesla’s experiments and introduced several
new ones during the recent electrical exhibition at
the Madison Square Garden.

With high potentials and high frequencies the elec-
trostatic field is collapsed more easily than when those
of lower value are reached, while the oscillations in-
crease the temperature developed by the transition of
static into kinetic energy and for this reason the vol-
ume of vapor is increased and an arc discharge re-
sults.

The flaming and streaming discharges which are

JANUARY 27, 1906

forms of the connective discharge are closely allied and
occur when the frequency and potential is increased
beyond a certain value; under these conditions the dis-
charge assumes definite characteristics wholly differ-
ent from those of the disruptive discharge. In these

BURNING PLATINUM WIRE WITH CURRENTS PASSING
THROUGH THE BODY.

A platinum wire 18 held in the fingers and near one terminul of the machinef
The spark jumps to the body aud through the wire,

forms of discharge the energy passes between the elec-
trodes as luminous streams. Such discharges obtained
with high-frequency coils are different from those
obtained with electrostatic machines, as they lack in
the violet color developed by the positive static elec-
trode as well as the bright glow of the negative elec-
trode,

When the frequency and potential necessary to pro-
duce the flaming and streaming discharges is increased
new phenomena result and a brush and spray discharge
is obtained. With suitable electrodes comprising a
large number of small points the emanations resemble
jets from a gas-flame escaping under high pressure.
According to Tesla “they not only resemble but they
are veritable flames, for they are hot. Certainly they
are not as hot as a flame of gas, but they would be
so if the frequency and potential would be sufficiently
high.”

If the frequency and potential is further increased,
the discharge will pass through several inches of solid
glass. Ordinarily glass is an insulator of electricity,
and yet in this case the streams flow through it ap-
parently with the greatest freedom. The flow of lumin-
ous energy has a tendency to stream out and to be dis-
sipated to such an extent that when the brush is pro-
duced at the positive electrode no disruptive discharges
will occur, even though the hand or any conducting
object is held within the stream, and what is even
more singular,the luminous stream is not at all easily
deflected from its path by the approach of a conduct-
ing body.

Under these remarkable conditions the energy loses
its property of producing sensation when it comes in
contact with or passes through the human body, and
a person may now be connected with the source of high-
potential and high-frequency currents and be complete-
ly charged, though he will feel nothing; that he is a
portion of an oscillator, however, can be readily de-
termined, for if a vacuum tube is brought near any
part of his body it will glow due to the electric waves
emanating from him. To illustrate how absolutely
devoid the sensory nerves are to these currents, a

ELECTRIC TESTS.

number of small points, 8o that it seem like jets o
burning gas escaping at high pressure.

The cument issuce st an enormous voltage frou a lage
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vacuum tube may be held in the mouth, and a current
passed through the lamp lights it and then continues
on its course, passing through the membranes of the
mouth, which are perhaps the most sensitive of any
in the body, yet no sensation whatever is experienced.
A half-dozen incandescent lamps may be lighted with
current passing through the body and no sensation is
felt although instant death would result were the rate
of oscillation reduced within certain limits.

To show the impedance a copper bar of large diam-
eter offers to a high-frequency current, an incandes-
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method in therapeutic practice. Heat, light, and elec-
tricity when properly applied have accomplished sur-
prising results. With the apparatus shown not only
are all the various remedial manipulations of elec-
tricity available, but current is also supplied suitable
for producing the X-rays, ultra-violet light, etc.

THE AERO CLUB OF AMERICA’S EXHIBIT OF AERO-
NAUTICAL APPARATUS,
A most interesting exhibit, in connection with the
Sixth Annual Automobile Show held recently in the

93

bined box kite and aeroplane, Myer’s electrical torpedo,
and Kimball's heliocoptere. The original Hargrave
box kite was also shown, as well as numerous models
designed by Herring and Chanute. Besides these very
complete exhibits of apparatus, the walls of the room
were covered with a large collection of photographs
showing the machines of other inventors, such as
Whitehead, Berliner, and Santos-Dumont; and other
photographs showing airships and balloons in flight,
together with bird's-eye views taken from the same.
In another room cinematograph exhibitions were given
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Side and End Views of Prof. Bell's Tetrahedral Kite, Wh

Complete Circle Like a Soaring Bird.

This photograph shows the rear of kite, which is made up of tetrahedral cells constrncted of spruce sticks 4 mm, (0.157 inch) square and 25 cm,
ce.

(9842 incheg) long, bound together with fine twine and covered with red silk, The weight of a single cell is 93¢ grms., or 34 of an oun

h, When It is Released in Mid-Air, Descends in a Series of Curves, and Sometimes Describes a

This view shows the tail tipped upward, which is accomplished antomat-
ically by a pendlum in the bow when the kite makes a dive.
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Herring’s Dome Kite of 1896.

With this kite the center of pressnre i almost constant with widely varying angles

of inclination. 11s Jifting power is also high.

Lilienthal’s gliding machine.

Langley’s Steam Aerodrome—the First Power-Driven Aeroplane to Fly.

‘The first successful flight of this machine was at Quantico, Va. on May 6, 1896. The rudder at the left of this picture forme part of
In the right-hand corner of the room is seen the Herring-Arnot two-surface aeroplane which has
en used successfully by Mr. Herring and the Wright brothers,

"This type of aeroplane consieting of two fallowing surfaces was invented about

power can be lifted with this type of macbine where from 100 to 150

Samples of Brown’s Bi-Planes.

Langley's acrodrome was built on this plan. But 20 pounde per harse

pounds per horse power can be lifted with the superposed plane type.

The Motor and Basket of Santos-Dumont’s No. 9 Airship.

A blower is arranged to blow on the motor cylinders to cool them properly.
ropeller runs forward to the front of tke framework.
lane in left-hand corner is & motor-driven model which is said to

a flywheel an

the shart cnn?!ng the
model two-surface aero]

ave made numerons successful free flights,

A large bicycle wheel lhclau
‘The

One of the Original Lilienthal Gliding Machines with Which He Made
Hundreds of Successful Flights.

This machine has a radder, which is shown in the view of Langley's acrodrome. Lilienthal succeeded in
steering in a sbarp curve to right o left with this machine,

INTERESTING EXHIBITS AT THE AERO CLUB’S EXHIBITION,

cent lamp is short-circuited across the former and the
current is thus given the choice of two paths, an ap-
parently easy one of small ohmic resistance and high
impedance through the copper rod, or a seemingly more
difficult one of large ohmic resistance and low im-
pedance through the lamp. While an ordinary cur-
rent would of course choose the former, the extraor-
dinary current traverses the latter path.

The practical application of these discharges is found
in radiotherapy. Their use is being extended more
and more, and by many it is considered a rational

69th Regiment Armory, was that made by the newly-
formed Aero Club of America. This exhibit was the
most complete of its kind ever held in any part of the
world, for all types of flying machines, balloons, and
airships were represented. In the same room with
Santos-Dumont’s No. 9 airship was to be seen one of
the original gliding machines of Herr Otto Lilienthal,
as well as the gasoline and steam-propelled aerodromes
of Prof. Langley and the motor-driven aeroplane mod-
els of Herriag anc¢ Hargrave. Other apparatus shown
consisted of Prof. Bell’s tetrahedral kite, Ludlow’s com-

twice every day. The views shown consisted of motion
pictures of the Vanderbilt automobile race, the Mount
Washington hill climb, balloon ascensions, and experi-
ments in raising aeroplanes when towing them by
means of a motor boat. In showcases placed in the
exhibition hall were seen primitive models of flying
machines from the Patent Office at Washington, light
motors and other appliances for aeronautical work, to-
gether with a collection of books bearing on the sub-
ject. Among the exhibits of apparatus of historic in-
terest were the large wood propellers which Mr. Her-



USING THE HUMAN BODY FOR SENDING A WIRELESS
MESSAGE BY THE DE FOREST SYSTEM WITH THE
ASSISTANCE OF DR. OVINGTON’S MACHINE, IN THIS
EXPERIMENT 200,000 VOLTS OF HIGH FREQUENCY
CURRENT ARE PASSED THROUGH THE HUMAN
BODY, WHICH SERVES AS A MAST.
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o celebithted, with special ceremani

* of mail; bit, even more important, it

Uncle Sam'’s far-flung airmail

and this is the little-known
story of Earle Ovington, who

piloted the first mail plane
in 1911, and is still flying

system now begins its 2Ist year

The frst bog of airmail goes aloft, .
piclure, token in 1911,

f mal. ever corried
By ISRAEL KLEIN

"5 a daily grind now, fiying the ainmail.
I Same 300 bored pilots are doing i

cle Saw's'mail a3 vnnseumiogly a3 though they

* ing_on 2 rural free delivery route.
Each day thovsands of leters and packages, casrying
e specal long nimmail'stampy, ase being posted through-
out the country witl the sams degree of indifference wiith

which any ordinary mail is befng dispatched.
The ofher day, the Pest Office Department
the twen.
tieth amviveisary of the first airmail
flight. It was a stirring and mém-
orable event—io thas: who uader- -
“stood its significance. But at'the
tirae this was going on, more airmail
letters " wore being  dispatched and
pilols ook the air just as nom-
chalanily as they had been doing day
after day.
Yot thot frst aivmail delivery, on
September 23, 1911, is & historic
event in the annals of the. United
States Pot Ofice Department. |, It
marked not only the first attempt on
thie part of this country to make use
of the aimplaine for specdiar delivery

wey the fist mbve on the part of the
Unitrd- States ‘to encourage aviation
in other thao a miliary way,
Ceiparatively recent 3 this event was, it
was ‘s bold ‘and’ crazy ventwre. Frank H
Hicheock wis potmaster general at the lime,
A 10-day “intérnational” aviation meet wat in
progress it an “acrodrome” on Long Island
Timothy L. Woodsuff, Lisutensnt Governor of
New York, leat an oficial atraosphers ta the:
oceasion by his daily appearances. He was
the'pisneer airport manager and aiemest director,
On the field, George Beatty, one of the first
aviators i the country, was warwing up his
white-winged Wright biplase, Not far from
him were Captain Tom Baldwin.and his “Red
Devil,” Tom Sopwith and his great. gray
“family bus,” and Eadle Ovington, with his
creamcolored Bleriot monoplanc,

was a colorful and curious flock of fying

wachizes, “The most daring pilol hnhy
wauld hardly think of laking the air with one
of these.  For they wese elim, scraggly stroe-
tures compared with the machines of todny,

Yet bhete was the start of the Amesican air-
mail, of modern copmercial aviation,

Into this group came @ tefegrara from Post.
master General Hitcheock to Lientenant Gov-
emor Woadrufl, 1t wat a proposal to g
a s2ck of mail to Mineol + hardly 1
miles away, not just as s lark or ‘experiment,
but as proot of Hitchcock's conviction'that the
fyiog machine could twm out a most effcient
and speedy form of mail earrier,

Earle Ovington 801 the job.  Hs becare the
st airmail pﬂm in the United States,

lay, Ovington, _gray-haired, pariially
bald and rciv\y 52, atillRies, but the ship he
takes up is quile a contrast 1o the one he few
on that oot airil defvery,

Thas hustorn,

shows Postmester Generol Frank

H Hitcheock handing to Pilot Earle Ovmrlon the fust
sack of planc.

today, specding
in several directions actoss the country, day and night,
over 24 routes, carrying thoutands of pounds of Un-

were work-

i icot an | l}nz fast au
mail - flig!
paliccran, Frieze.”
in the plane's framework.

OATH OF POST

 orme)
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o Tarle L

s Bixst Adropiong.}
e tha Consty of-
dosclmily et
- bind o
itk wnmd u//,m,m o e

Jothnt

furfiosr 7

“1-browght that Bleriot m. from’ France,”
Crington recalls. ad a 70-barsepower
Gaome motor, » French 7{)l|ndry cadial en-
gine caot out of a solid stcel block. Its curved
wings were inlerchangeable with a set of flal
wings with which [ could make faster fime than
Bleriot himeelf behind a much more powerful
mator. i

“The open framework of the sirplanes of
that day made quite difficuli 1o manage.
We had to hold an to our sticks at all times,
far the least suggestion of a side-slip would al-
most be the end of us. We couldn’t stop a
side-slip unless we kicked the rudder aver and
dove right into the directior: of the slip, It was
somehing ke vight ope walking on the in-
visible aie currents.”

IDIEFICULT a5 managng the sipsee of
L thote days was, it became much mare of &
stant with extra baggage of any kind along.
For there was o room in Ovington's plane for
anyhing besides himself,  Hitchoock came
dexwn 1o Long Jaland during the meet, wilh the
intention of acompanying Ovington on his
nail fight. Bt he had 1o content himself with
Dying another day with Cafkain Paul Berk in
an army Curtis biplane,

In fact, Oiagton liad diffculy even eany-
ing the mail, He had 1o get in first, and the
sack of mail hnd 1o rent on his lap—the anly
place he tould put it

There were 640 letters and 1280 posteards
in that sack.  Rogolar mail postage was enough
to carry each pisce, bul & secial cancellyion
stamp was used and 2 new cachel, or rabber
stamp, also applicd.  Now, one of these picces
of mail, stamped “Aerial Mail Station No, 1

(CopyrignL, 1931,
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wlncb perched

OFFICE EMPLOYEE

. Lo, SRANCHOR
ot e

1 careter . i tle
o ol Sbte of
il st oo

7 /A'/ 5wt

ot AR R -

RO W
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of the Urited States. .-

il e Tontitin

J dawestivi tht 1 will lewi e,

4o thes <thynti L

1 and cxeculed
ie made the fiest

A copy of the oalh filled
by Ovingten in 1911 be
ei

aif fight.

and “Aeris] Special Dispaich.” and, dated
Scpteniber 23, 1911, it the envy of “frst
figha" colléctars.  With Ovington's siguature
ot is worth 360, and without it ane of tsese
envelopes vill bing $30.

“Tt was diffcult erough handiing that plane
withowt an cncumbrance;”  Ovinglon says.
““The Bleriot had no vertical stabilizers and no
ailerons. meat that we were just rudder
fyers in those days. In place of aleron con-
ol, vee had 2n sirangement of wires from the
stick 10 the ends of the wings on each side, 30
that we bad to

“On wy machine, the syt i fost of

b srires to each wing
were connected. T had to keep both my hands
on this stick af all times, working it fike a sen-
£ to heep the plane lexel,  With
of muil on my.lap, that was no casy

e that frst teip without a
mced to fly the mai daily
He lind been swom i by
pilot

for the Job driog

during that meet.
Governor Woodrufl as the first airm

snd he was the only civilian
he woek. |

JINCE tht fst Right Ovingon hs e
fying bis hobby. He
places in the lust two deca i
ek iyt o ok 7of, W oo
sruction.

Ap clectrieal engineer by profesion, he gets
more cnjoyment oul of fiying the mail once
evety huee veeeks over an unoffeial route from
Santa Barbara, Cli., bis bome town, to Santa
Conz Ikand, aboot 30 miles off shore, He

wmd

I -

The progress o
ments at Boling

yrars. A m
1d, Waskington . . . so the

makes the fight in his land plase, akthough he

carties a mbber boat, cais and a canteen of

fresh water for safety.
Outside of this and his historic 1:ip, Oving-

ten has mever flown the sirmail!

L too, but he hasnt

flown a passcager,

He has a boy and a girl, one nearly 20, the
other 18, but he won't let them solo until after
their coflege days!

When Eade Oviugton first fiew the mail,
20 years ago, the Post Offee Departm
o take that responsibility on its own sheuidess.
Ovioglon carried nearly 5
OGO pieces of mail that week,
all at the repular rate of
posiage, all at quile an ex-
pense to Uncle Sam.

Today, seme 300 pilots
are carrying sinuail day and
night over a total of nearly
24,000 miles of ait routes, in
more than a thousand round
teipe esch month, Three of
these toules esoss the country
fiom the Atlastic to the Pa-
cific, and one of thete cross
country fights ir made in the
record time of 36 -hours.

'I‘l IE vite of the airmail in
this short time is a re~
markable sdventace.  For it
has been only in the last five
years that growth of any con-
sequence could be observed,
For «ix years aftes Oving

toa's first light, the Post m
fiee Dy

ather putpeses in i encour-
agement of airmail flying.  Duing that tine it
built wp a rovte belween Bosion and New
York, between Waskington and New York.
and other cities, all under its own operatios
Exly in 1917, Congress appropriated
$100,000 for aimmail development.  The
Werld War, howerer, distracted all ulcnlwn
irom this development and so it wasn't
alter the Armistice that Uncle Sam opened hie
ey
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o e hobby:

nctor aumeil plane being loaded n wing comparte
the gilof o fon

wger bas to carry (he niail in it lap.

[ those dops, Byes bad quite u prcklen

to ger their planes over the Alleghenies,
the Rockies or the Cascades, without crashing
Ulindly iato s billside. They lad o beacon
15 at night, or radio signals 1 guide them
wough the fog. Detailed weathee ceports were
sadly Jacking,

el 5o well wag the work dore, and with
20 remarkably fitle loss of l.le. that in 1922
the. ain
uophy for
the development of aviation, ¥
record of safety in the sir Janes.

The next year, sight fy-
g came along. The stretch
between Chicago and Chey-
enne, where formerly the
mail had to be transfested
to trains, was equipped with

lighthouses
by which pilots even today
ere guided, For that de-
at, and il suecews,

the* aimuil service  again
wan the Collier trophy,

1t s only since February,
926, that the job of flying
the mal li has been ler out
to commercia) concerpe. In
February, 1926, 328 miles
of airmail Ayiog were done
hy coetract. Five months
Iater, this bad grown 1o
359. and the Post
epatment  had
speat nearly 390,000 for
the purpaze.

Airmail, however, thould
nol be regarded as a ventme

unique to the United States:
[t is fast spresding all over the world, through
South r\ﬂ?!i(l Australia, Europe.  Asia,
Af: Exven today, a pilot and his radio oper-
v and navigater are trying to establish an
Ali-American airmail rewle across the Arctic
o Ceprnhagen
il planes are Aying daily betw een Lon-
and sarious fmportant 2
Asis and Africa,

being speeded up,

on, nv/w sll

And the mail i
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Earle Ovington and his wife Adelaide
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Friday Evenings,

FREDERICK

- OTURER OF ELEOTRIOITY. TUFTS MEDIGAL BONOO

Y
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THREE LECTURES

— ON—

«The TReality of the Tnseen,”

—BY —

FINCH STRONG
January ith, 18th, and 25th, 1907

BEIGHT O'OLOCIE

ANNOUNCEMENT.

Physics of Electricity,
Electrical Physiology,
Galvanic Electricity,
Faradic Electricity,
Sinusoidal Electricity,
Static Electricity,

High Frequency Currents,

Mechanical Vibration,
Solar Therapy.

X-Ray Therapy,

X-Ray Technique,
Skiagraphy,

Radium Therapy,

Finsen Light Therapy,
Ultra Violet Light Therapy,
Incandescent Light Therapy,
Thermo-Therapy,

Induction Coils.

Mechanico-Therapeutics and the Boston Post-Graduate School of Physical

A’l‘ the beginning of the present year the Boston Post-Graduate School of Electro-

Therapeutics united under the name of the BoSTON PosT-GRADUATE SCHOOL

oF ELECTRO-THERAPEUTICS.
This School,

those pursuing it.

as now organized, offers to graduates in medicine thorough and
comprehensive didactic and clinical instruction in the various departments of Electro-
Therapeutics under the careful direction of competent instructors.

The course will cover a period of one month, and will include the above men-
tioned departments, and such allied subjects as seem appropriate and helpful to

~of the anze
oncluded wi
ount of the 1¢
ling gradatior

1 iddress a short by
as opened during whi!
ded a few supple
and expressed hi
gratified that this a
was given b
rofessor

.2 had
ber of his slides
for the inspecti
and the illust

+ methods. £

&

te lectures will be illustrated §

which have never before been®¥ien:

o iven twice duri
o be announced later, |
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The following pages are excerpts from a large scrapbook on Frederick Finch Strong’s life, compiled by him and

his wife Ethel.
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Lecturer on Electro-therapeutics, Tufts Medical School, Boston

CIENTIFIC progress during the past
three decades has perhaps surpast
that of all preceding ages; but we
are still in the kindergarten class

3 when we compare what is known
with that which is still to be discovered.
To discover means prac-
tically the same as to un-
cover, implying that the
truth or fact was there all
the time but was hidden,
covered, occluded, or oc-
cult; and is it not a fact
that many of the electri-
cal discoveries of to-day
would have been regarded
as supernatural or occult
by the scientists of a few
generations ago? Of
course there is nothing su-
pernatural in the strict
sense of the term, but
many things remain oc-
cult, altho science is daily
uncovering new and hith-
erto undreamed-of mar-
vels.

There exist great Cos-
mic Forces of which we
still know but little. Grav-
itation is one of these; we
know something of its
laws and the results of its
action, but nothing what-
ever of its real nature.
Electricity is another; of

is we know somewhat
more, and we now recog-
nize it in a variety of
forms, as light, heat,
chemical action, magne-
tism, etc, but its frue mature is still a
deep mystery. Life-force or vital energy
is another great Cosmic Principle; thru its
action electrons are formed into atoms,
atoms into molecules, molecules into crys-
tals and chemical compounds, and these
into the bodies of plants, animals and of

trical Auto; h of the Human Hand, Show=
E&:cg‘la R:dhtg:;, from it When Chnrg’;d with
a Powerful High Frequency Current.

man, We have no name for this force, but
thru its action the great Cosmic Scher
of Evolution goes on. In India they call it
by a Sanscrit name—Prana. Here in the
ident we have not yet officially recog-

Demonstrating in a Startling Manner, the Appearance of
ody When Charged With a High Frequenc
tHow a Person Charged From a Powerful Hi ear
Our Unaided Eyes, Were They Attuned to Respond to Vibrations of One or Two Millions
lion=Millions Per Second (the Range of Normal
isplay Greatly Resembles the Natural Aura Surrounding the
SCan See Only by Gazing Thru Special Chemi-

£
Per Second, Instead of From 380 to 760 Mil
Human Vision). This Di

Human Body, but which Average Persons
cal

THE ELECTRICAL EXPERIMENTER

Electricity and Life

By FREDERICK FINCH STRONG, M.D.

nized this force; it is quite unorthodox to
even suggest that it exists—simply because
we have not been able to meagure and re-
cord it by our' still comparatively crude
laboratory instruments.

A few years ago, when almoFt every SCi-

Current.

creens.

entist was a materialist, we believed in
nothing but matter and force; to-day sci-
ence recognizes the necessity of a third
basic principle, Intelligence or Mind; with-
out this we can satisfactorily account for
none of the facts of the world in which
we find ourselves. Its manifestations in
matter thru the Cosmic Forcesygive us at
least a working hypothesis of lifé.

As electricity has been the greft field for
the investigations of the past fentury so
will the nature and manifestatton of the
Life-force be the source of the discoveries
of the future. Even to-day we may haz-
ard a few statements regarding this hypo-
thetical Prana or Vital-force. For exam-

"ple, it comes to us—like all other active

forces—from the Sun. It is stored and
transmitted by plants and by the oxygen
of the air, and in the human body it ap-
pears to be distributed thru the great Sym-
pathetic Nervous System to eyery organ
and tissue of the body. The Sympathetic
nerves radiate from the Solar Plexus—our
Sun-center. 1f bacteria or poisons inter-
fere with this circulation, as for example in
infantile paralysis, the muscles from which
the supply of life force is cut off, lose their
power of reaction and wither away. It is
in this connection that we may study the
action of certain electric currents as ap-
plied to the treatment of discase. It would
seem that certain types of alternating cur-
rents of high frequency and voltage great-
ly facilitate the distribution of this vital
principle (Nerve-force, Prana, or whatev-
er you choose to call it), and this explains
the action of one of the most valuable of
recent medical discoveries.

In 1893, Dr. Nikola Tesla described in a
magazine article the remarkable effects up-
on %Aimself and his assistants resulting from
their exposure to the action of alternat-
ing currents of exceedingly high-voltage

f the Human (the Author’s)
This Picture Shows Exactly
Frequency Apparatus Would Appear to

and frequency durin;
He prophesicd that wher Sicecareh work,
tish full rical oscilla-
lons were fully understood and applied by
physicians that a wuniversal haali?p ¥
would have b i 19 oy
v een obtained—one which
would so increase the vital energy and re-
sistive reaction of the hu-
man body as to enable it
to throw off all disease.
The present writer, acting
on this hint, constructed
a high-frequency apparat-
us, tested it on a number
of patients and reported
l}ls results to a local med-
ical society in 1895, So
far as can be learned this
was the first clinical work
ever done with the Tesla
Current, altho d’Arsonval
in Paris was then experi-
menting with his rela-
tively low voltage cur-
rents, produced from 3,000
cycle alternators. Later,
Apostoli, Denoyes, and
others reported remark-
able results from the cur-
rents induced in the bodies
of patients placed inside
of huge solenoids or wire
coils thru which high fre-
quency currents were pass-
ing. The effects obtained
were : increase of strength,
appetite and weight, induc-
tion of mnatural restful
sleep, and increase in tis-
sue combustion and elim-
ination.

Early in 1895 the author
devised the first Pacuwm electrodes for ap-
plying Tesla currents to the patient. To-
day thousands of physicians are using this
device, often miscalling it the Violet-ray
Treatment. This is of course a misnomer,
the violet light in the tube having nothing
whatever to do with the healing effect pro-

A Striking_Electrical Autograph of the Tips of
the Four Fingers and Thumb of the Author’s
Left Hand. A High Frequency Current Charged
the Hand while It Rest

With the Results Shown. <

duced by the transmitted electrical oscilla-
tions,
(Continued on page 831)

on a Photograph Pllte; N




A dozen years from now, if t’linyc go right,eminent occultists hope fo split the
atom and discover the function of certain octaves of vibration which have not
yet been classified. Prof. Frederick Finch Strong, assisted by his wife, at the
Theosophical Convention now in session at Park Avenue Hotel, made some
experiments with a million-volt, hiph-frequemw coil to prove the existence of
vibrations which are not seen as light, heard as sound or felt as heat. The
Professor studied hypnotism under Charcot and Krafft-Ebbing, ard his in-
unﬂgutta arq, largely in the super-physical world. He was gemerously ap-
bled th: hists when he | hcd forly odd octaves of
abrwnm. qt which, he said, our senses ell us 1 noti \
‘ i
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Iectures by Dr Frederick =

s ong of Tufts medical college i - i
§ Fellows' hall last night, held LISTS MARCONI ‘
E\the uuspices of the Theosoph- AS SPIRIT HUNTER

Graidl Yol

‘ oty of Springleld.
INStrong. with complete and exten- X %
o e mowea now || Greatest Scientists Probing
Unseen World, Says Theo-
sophical Lecturer.,

life, “r:d The second lecture of the serles by
¢ vMue was. BY | Dr Prederick Finch Strong was given
log and high fre- 4. =
oy A e tors, || In 04 Fellows' Hall last night. The
other apparatus, | main idea of the second lecturs was
"eo‘; "“‘,ﬁ):ft‘f:;“gﬁl to prove the existence of life beyond
us nothing. (‘:;151 k‘::owledgle. ‘Aééu%l p‘;o?t (& spirits
3 e so clearly defined in the near
) a8 5‘"‘““5 Speriments Were |} ¢ 4yira jt was declared by Dr. Finch,
EY A hy: l‘f'“s of the Tesia|lthat even the most skeptical will be
1) er, phsjucjhz a high vel convinced.
“‘ ampereag¥gibration. Many Impressions of the spirit world, he |
wonder wggg heard when the said, can be obtained now with the ald
recefved ).000 volts intu || of the Roentgen Ray and a fluprescent
v without mingly feeling ||} screen, but sclence is working on a
¢, Illustragdns of the violet || screen that will receive impressions
oduced intd\Wthe medical pro- [ even stronger than it is at present pos=
pyears gy by Dr Strong, || sible to obtain. Dr. Finch stated that
V’«‘.‘*, ANlained. Perhaps the greatest of sclentists are now striv-
arRepexperiment per- | ing to prove the existence of an astral
\ 2 million volt || body which may be made to communi-
ator in action, |{cate with people of the world as we
at branches of || know it. Among the names of the
: scientists whom he mentions as en-
nd "of Dr Strong's lectures zaﬁad Mm thisi work are Sir Oliver Lodge
b iven. to-ni N co |} an arconi.
ki h‘the :’h‘:.intod‘(lllhel‘l.ows “I never heard of a sclentist who
9 the subject will be “Life |{ set out to investigate the spiritualistic
i nce in the unseen.” Dr || world who was not a sceptic at the
Ml mmwider the phenomena || start,” the speaker said, “and, further-
from the standpoint
and ‘occult science.

4

tion who h:
spirit population.

REALMS BEYOND SENSES

{ Qe RN
\ Secqniecture by Prof F. F. Strong
1 der Auspices of Theosophical
gety
" | startling and mystifying state-
3 8 were made by Dr Frederick
FEER SmN'ls b trong of Tufts college last
< £ i 1 n) the second of his' series of
s B on “The realms beyond the
\'o-pens Series 0f4 Bhges)® under the auspices of the
Theosoph- »y of Sprinsfield.
[ ic I2at evening was
rce Mathe unseen.”

gih  the witra-violet
ray s shown, dsJaboratory proof
of the lecturer’s theory of the exist-
| ence B forces and matter beyond

arthly| sensess, Dr §prong said that
scientis mitted that there

h oebn much invesisation to show
ath¥ that the so-

3 an astral plane,
t there is a rjeans of commu-
with their #uls. Sir William
Sir Oliver Lodge were
entigts who believed
pefiomena. “There




Dr. FE. F. Strong of Tufts to
Lecture on Powerful
Invisible Forces.

Dr. Frederick Finch Strong, for
eight years lecturer on electro-thera-
peutics at Tufts Medical College, Bos-
ton, will give a series of three unusual
Jectures on electricity in Odd Fellows'
Hall, Pynchon Street, next Thursday,
Friday and Saturday evenings.

Dr. Strong is recognized as one of
the leading electrical authorities of the
country, and his experiments are be-
ing followed with keen interest by sci-
entific men, as well as by the public,
to whom the subject of electricity. is
always an absorbing one. Dr. Strong’s
father, the Rev, T. C. Strong, was
president of Wells College. His -moth-
er was a sister of Francis Miles Finch,
the author of the famous C
poem, “The Blus and the Gray.”
Strong was a student of Cornell,
Roston University and the University
of Berlin.y He brings to Springfield

7 his latest electrical apparatus, includ-
~ million-volt high-frequency

T
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coil.

The first lecture, ‘“Force and Matter
in the Unseen” will show the extent
to whiech presemnt-day laboratory
science has carried humanity into the
realm beyond the senses. Although
science has succeeded in harnessing
the weird force we know as electricity
and making it the servant of man, and
although everyone has grown so accus-
fomed to it that
queer without its daily use, vet mno-
body knows what electricity really is,
where it comes from, nor where it

goes.
% Dr. Strong, in this initial 'lecture,
will show by electrical experiments
the existenca of 46 octaves of vibra-
tions beyond the reach of our normal
optic nerves, and of which our senses
record absolutely nothing. In this lec-
ture he will use the million-volt high-
frequency coil, one of the largest ever
shown on the lecture platform. The
enormous discharge produced, as
shown by the picture, is brilliant and
resemhles a gigantic electrical “tree.

Friday evening Dr. Strong will tell
of “Life and Intelligence
seen.” Having proved the existence of
Jife in realms beyond our normal sight
or hearing, the next step is to show
the existence of intelligence behind
that life, since where life is, there in-
telligence must precede the life. Men
of science have for years been investi-
gating the subjects of vibration, finally
reaching the conclusion that different
‘planes of consciousness correspond to
differing rates of vyibration. Under
suitable conditions this theory may be
‘easily proven to be fact. Dr. Strong
will show(by electricity just how mat-
t‘ﬁ“t:ud force, which are too subtle—
Vi ting too rapidly for the physical
senses to grasp, can he rendered per-
ceptible by laboratory means. Beau-
tiful experiments with ulMra-violet
rays will be shown, also the method
by which science has made the human

‘aura visible. !
Saturddy evening, March 31, the sub-
be ‘““The Science of the New
Here Dr. Strong will discuss
ocess long known to occultists,

w& e TR ——

1 1g to_be accepted

tists, ,whetegy direct kngwr 124
_gained of higher pla of

life would seem |

in the Un- |

Dr. Strong’s Million-Volt
Coil Discharging Electr

!
icity

PROF. FREDERICK ¥. STRONG.

ries of experiments that fairly open
up a new world. *The possibilities of
this " superphysical worldy on which
Bdicon, Marconi, Tesla and other
great scientists have drawn, | will he
presented by Dr. Strong In a manner
at once clear and interesting, and this
lecture is considered an important ex-
tension of and an addition to the
latest scientific knowledge along these
lines. These spectacular experiments
reveal the fact thi just beyond the
vibrations of sight, hearing and touch,
just beyond the realm of the visible,
audible and tangible, e vast fields
that man has not begun to explo pt, i

chi |

|

|New and fascinating fields of tho
and speculation open up. The
tions of man's life, t

ested Wi
tid







ill Replace
son in Future,

In the thy
rd lecture o
Odd Fellows' f his seties In|
P 8" Hall, last night, Dr. B
" Strong foretald that the knowledge
?)‘wu”‘e future would be obtained
gh [
l(“wl_":?)m’irr\llultlon and not through the'
naterialistic processes of th
19th century, an age devoted to i Chai

Dr‘ qh‘ls previous lectures of the cou—l‘sé:
| sibiis rong had demonstrated the pos-
;?llmes. of Dbringing inharmonious
' reless instruments in accord, through
i:he agency of step-down or step-up |
Ir;'nnsfm'mf‘ s. One of his demonstra-'
i fm\n last night was halted until the

\;nh\g coil was adjusted to bring part
3°hthe apparatus in full rapport, after
:v k‘):iﬂ the experiment proceeded

t:)lm:nabslré ".Il;gm “;'. purposefl:{l shown,

audienc ollow the

“tuning up' process Lgftghese :‘ram:
formers, The people of the future, Dr.
Strong predicted, would be able ta at-
gun. themselves when suffering from
inhafmonious vibrations, and the pro;,
::sg‘sv;::;ld e taccompllshed by means |

up’' transformers located in
tttxo hrtaln of czefy individual, these
“transformers” being known to medi-
cal science under the names of the
tgmuyr body and rt.heﬂr;inead glaml%

are organs for the senses o

inner sight and inner hearing—or the
true intuition.

Alcohol and tobacco, said Dr. Strong,
have very bad effects upon the pineal
gland and the oituitary ebody, the or-
gans of intuition and if indulged in
by these who are endeavoring to de-
velop these bodies, the results would
be aerlm 'T‘.zs. péodvil}t:ing cerelzro spgnal
meningitis and other mental troubies.
That fs why theosophy puts universal
brou_:erhood Mt ite ﬁrzt p{ilnc‘xple dand
reguirement of membership, and a
|| clean, unselfish life as requisites be-

fore atte;nptingm %u (tleve\opl thess:hp?}w"-
ers . latent in or only wi e
development of lcﬁ;::.fcter h:; tune with
tl infinite is it e to force one's
eg'élut\on to such an extent,

The purpose of theosophy, Dr. Strong
said, was in order to make life more
harmonious and to be of service o
humanity. 3

This evening Dr. Strong will con-
elude his course in Springfield with a
frea lecture in Odd Fellows’ Hall, out-
lining the theosophic schemes of life

the plan of evolution in which
Theosophists believe.
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. Frederick Finch Strong, for
m hctnrer on electricity at
: is coming to
a9\ mm to speak on

', llon voit hish frequency |
A\‘ in Springfield and
d a. dhchm like &8 |

exn ents nnd demonstm-
be 'lvon and Holyoke stud-
look forward to a treat in
are which will be given Mon-
ning in the High school. The
is free to all.

E DAILY TRANSCH

.SCIENCE OF THE NEW AGE. }

Lecturer Coming to
nday Eveping.
d\?l& Strong, who has

ving a s2wes of unusually in-
res, on electricity In
will .glve a free

apgutics at Tufts Medi-
a well-

electrical subjects.
olyoke his famous
frequency coil, which
jcal display like a
d avill conduct other
emonstrations of an
npature. His subject

ce of the New Age.”

“THE SCIENCE OF
J THE NEW RGE"

Fleden'k Finch Strong, lecturer
on eleﬂricn) at Tufts Medical school,
Boston, will lecture at Greenacre on

3, the subject
the New Age.”
e world is en-
| naugurate reva-
all fields human thought
MLy ; this is| already appars
e changed(attitude of emx
tific men, towards - v.he Mp
of life andMt is not top
iat the results o
oratoty emrch h
f 8 Irlt ity i
alm ©

IR

R

N e

da truths of re

l’:h autiful
slluhl\ll\mu ating the récent aiscov- |
laries which have carried scientific |
minds out of the real of “dead” matter
into a world of ever-living, ever-mat- J 3
ifesting spirit.

In this lecture,#Dr. Strong will us
his million volt high frequency ‘c0il
one of the largest ever shown on th
lecture platform. It gives a radiating
tree-like discharge of clectric fI2Me I
over three feet high. The lecture ™ Al
begin promptly at 8 p. m. and will be ¢}
given in the Eirenion, the Greentr®s

lecture hall. All Greenzcre lecturds &F
free to the public who are cordially 7
Vited to attend.
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TheRealms Beyond the Senses

The Reality of the Unseen

A SERIES OF THREE LECTURES BY

Dr.Frederick Finch Strong

LECTURER ON ELECTRICITY
TUFTS MEDICAL COLLEGE, BOSTON

Monday, Wednesday and Friday
Evenings
October 15, 17 and 19, 1917, at 8:15 o’clock

Auditorium of Public Library

Franklin Avenue near Fulton Street, Brooklyn

Given under the auspices of the Theosophical Society
95 Lafayette Avenue, Brooklyn

The general purpose of Dr. Strong| Will Talk on Vibration.
“‘Occult’” Science of today will be ¢ Dr. Frederick Finch Strong, of Tufts
morrow, and to indicate by brilliant arCollege, will lecture on “The Realty of
of the ways through which this change |[the Unseen Vibrations of Nature" on Oc-

[tober 15, 16, and 17, at 8:15 in the eve-
mning, in the Brooklyn Public Library,
Franklin “Avenue and Fulton Streets.

r. Strong will use a million-volt high-
frequency coil, and the ultra-violet ray
in demonstrations which he will give.

oy "-"v,&'.m; n":::"smgﬁ

undar al
as "'?.cm.l last nlzht

n thy trencles. ¥

he overalls are, cast astde
stands In his sp'ritual underclothes, &
‘ll‘e:lmy but as vyet invisible ic the mate-
3 eye.

Hundredn or sclentific men, says Dr-
Strong, who have passed years of 8
and lnves.lxa'lnn nlunx thr. h >
Phenonmena age em
ments of th ﬂplrltual Iife of man
earth, even 4ftar he has passed .thru
what is_call or miscalled, de: e
men  who vdjce these opinions
their researcjes as rank materialists, |
sceatic. |

Men are bobh unequal, nccom.n, to sel- |
ence, and t nly logical way to account
for the diffe ce in the mental and spir-
itual callber the great financier and the
day laborer id thru the theor.v' of tormer
existence and life on this earth. T
|brain of the \financier is keene* and more
fullv develt u] nlrnpl) becausy he has

ad more lives-than the

| Science® ha that there are vi-
brations so\ 1 d. s as at all

| times thgt £t |

| to see o ¢ N

presence lﬁ
tific vibrates tra
tory transforme . beyond the &
of the lay mind nnot mmcrsm—ul
ide stion because
tral along scientific
2, by several spectacular
doubt in the minds

ng
ray,” g
than ne famoug

! cannol. often fol-
w the %ﬂ the story, still
the public ce] the scientific

proofs of the reamy of these pow-
erful vlbmﬂons Fhy does the publie
d -eary to science when, |

p s{ildy and investiza-

true, but neveér-
tl;le physical over-

e?
r. Strong, are the
and relau\'es who

ve, just as the ultra-violet
ible to the senses.

n e people who are gensitive .
realities. These are the
ediums, = They the the

‘vibrator tranatormefs of the psychic

. Strong concluded with wonderful
experiments with the ultra violet ray.
laboratory proof of the lecture's theory
of the existénce Of (ork.es and matter |
' beyond the earthly sen:

Dr, Strong will lacture “on the “Star
of the east;” at the First Spiritualist
church, Dec, 2. The third and last of
the series ot *Realms beyond the sense

will be held tha second Wednesda

Janunary.
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Arrangements have been made for a series of Lectures on

“The Reality of the Unseen,”’
By DR. FREDERICK FINCH STRONG,

(Lecturer on Electricity, Tufts Medical School.)

The Course will consist of three lectures given one we
apart.

LecTure I. The Nature and Limitations of Sense Pe
ception. The nature of matter, and experimental demonstr
tion of substance beyond human perception. The hu man
aura made visible by scientific means. 3

LECTURE IL. ‘The Vibratory Nature of all Phenom
Harmony and discord, Pitch and wave length. Invisibl
forces made visible by experiment. -

LEcrurE III. The Common Origin of Matter and Force.
Universal Mind. Life in the Rock and in the Ether,
tific proof of the possibility of Materialization, ‘Telepathy
Clairvoyance. The permanence of the Ego and the relati
unreality of the Objective. *

The lectures will be illustrated by brilliant expenmenls. g
some of which have never before been demonstrated QM
the laboratory.

T'he course will be given twice during the ensuing year.
Time and place to be announced later, P

For further information apply to

~ MRS, L. .IBNNIE MILLER,
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Who Lectures at Lindell A series of three lectures by
Hall Next Week | DR. FREDERICK FINCH STRONG

JJLecturer on Electricity, Tufts College,
Boston
LINDELL HALL, MAY T
8:15 p. m.

With brilliant electrical experiments
Dr. Strong will prove that just beyond
| the realm of sight, hearing and touch,
| just beyond the visible, audible, tan-

ence is Yust beginning to explore. He
| will show how science has demonstrat-
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Dr. Strong holds degrees from
leading  universities here ang
abroad, and is the inventor of the
“Violet Ray,” also the first appa-

for the X-Ray.

““'mes to Lincoln next week
andl  give a unique lecture at the
Lind | Hall on “The Realms Be-
;ond . e Senses.” He is recognized
YOUAE of . the leading electrical
:ﬁ ¢n+/ ties, 18 the author of many

scienl

ic text-books, and for gsome| E
1a8 been lecturer on electri-
Tufts college, Boston, Dr.
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T Tavisible' 1s Visualized

Ethereal Magnetic Waves From Human Body

URST Published Photograph ((Baclusive 1o thc. “Ewamiucj"’) of- tIILPe
| Invisible Ewmanations From Human Body, Discovered by Dr. F.
F'in Hitherto Unknown Magnetic || |

ch Strong, Which He Says Are the
This Photograph Was Taken by Proefssor

Means of the “Violet Rays”’—or
's Invention and Is Used by the
ghout the World

el

| Forees Employed in Healing.

W. Scott Lewis of Dr. Strong’s Hands by
il Vacuum Electrode—which Was Dr. Strong
E”?‘re‘Medical Fraternity for Healing Purposes Throu

|
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P.M. 2130 North Vista Del Mar Ave.,
Hollywood, Cal.
>, WARRINGTON, A. F. KNUDSEN,

 Vice-President Dean

Phone 57552

nday Afterncon, July 6, at 3 o’Clock . 1
R. FREDERICK FINCH STRONG i :

nal Lecturer for the Theosophical Society

pic: “THE PSYCHOLOGY OF LAZINESS”

e principle of Inertia, from the standpomt
I‘physxcs and of occult1sm——w1th experiments.

Tely e May Reveal New “Human Forces. 5
g The Krotona experiments give rise ||}
to the hope that a techrique, whereby 1
| new forces and kinds of matter may |,
—| be revealed and even- the spirts of
| the departed commumcated with, will |f
% be perfected.
| A 'sort of transformer prbcess for
: the dull senses is being worked out in | §
. the hope of proving by means of ac- |j
3 ‘PHSS}BtItuaf communication with the dead |g
the theory held concerning the con- F
tinulty of life after death. ¥
| Dr. Strong lectured -yesterday on [§
1 the subject, “Direct Communication |q4
| 'With the Dead by Wireless Methods: [{
Scientmc Possibility of the Fu- [t
tnre.” W. Scott Lewis, registrar of
: ._'Krotona. Institute and secretary of
the Bureau of Science, has worked on
many of these experiments. B
What Lights Do We Not See? e
One experiment which leads to the |8
‘belief that any number of things mayF
s

N

np ce a mat-
munioation

be camouflaged under a kind of color
which makes it-impossible for the
. |eye to detect is with ultra-violet rays.
Rare minerals, which respond to cer-
tain wave lengths, take up and trans-|¢j
form them so that they become vis-, '

ibl'F

it his presents the question: “How |
-/ many kinds of.light are there that|_}
e/ the man eye does not l’eglatel___ :

ST ér
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Einstein and his theory of relativ-
ity should be taken in homenpathic
doses, Sugar-coated, according to Lr.
Frederick Finch Strong, philosopher
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S8 This Man Einstein?” last | Mr. and M
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THE ELECTRICAL EXPERIMENTER 105

in the This method—employed by the writer for By careful tuning a beaut.lf’ul' effcc';_ T}a);
(i iape-—enables us to obtain the wonderful be ul)t'amul._ Close examination o 1 118

},L"n[%e'i”(( offect of the high-frequency cur- discharge will show it to be lltcrallyq an
“'Qdalc)iv] F;g;]lt: oi{ the whole body simultaneously, electric “brush”, formed of thousands of
51 46

The Accompanying Il-
lustrations Show Some
of the Spectacular Elec=
tric Spark Discharges
Obtained From the
High-Frequency Appa-
ratus Used by Dr.
Strong In His Lecture
and Electrotherapeutical
Work. The “Ladder of
Sparks’ in Figs. 3 and
4, Is easily Produced,
the Tesla Spark Simply
Jumping the Gap Be-

on wires,

of with the local effects

metal electrode from the vaCtum o : e, purple threads. Upon

of thin nickeled 3 llul of tiese hair-like paths of light count-

g and 11 inches For the past few years the writer has 38 M™UIONS of dions (electrically-active

e current is dif. PeeM in the habit of connecting the Tesla atoms), are being shot from the electrode
coil with an Awto-condensation pad

y - (as to the patient at a speed of over 60,000
used in the “D’Arsonval” and “Diathermic” ™Miles per second; the treated surface is

methods). This is formed of two plates theréfore being submitted to a literal bom-

distinct, delicate
electrode. : ate,
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How to Use

hows Dr. and Mrs. Stron
RIBE o sDI:fv:rent Cities. Note the

of High Frequency currents.
nhenontlhaelaELEcmlgAL EXPERIMENTER for

May, 1917, the writer described the con-
struction of a Tesla D’Arsonval hlgh-fre-
quency outfit made from standard “Wire-
less” apparatus, consisting of a Y% or ¥
K.W. transformer with glass plate con-
denser and oscillation transformer, tl;e
latter used as a series inductance to obtain
various effects from the Tesla coil, or as
a “D'Arsonval Solenoid” for obtaining the
“Diathermic” and “Auto-condensation” cus-

\;ﬂts so valuable in the treatment of certain

seases.

" Many excellent results can be obtained
from high-frequency treatment adminis-
tered by those who have little or no knowl-
edge of medicine. A physician’s advice
should always be obtained before undertak-
ing the treatment of any serious case, but
the amateur may safely employ moderate
doses of Tesla” currents, and even mild
g?t:l‘:\i(my ha‘md autocondensation, provided

es himself reasonably familiar with

the elementary principl
e e y P ples of electrothera-

In a few States there is a la ibiti
t 'w proh
'.’&e tl;;apcum; use of electricity gy a:nl;"tll:\lx%
en: physicians, but even this would

not apply to treatments give i
amateurs to relatives or frir;n%rs?“xtz:ﬂz
becoOf the  writer’s former pupils have
ﬁt:l; sutl:cessful practising electrothera-
., a‘ tho t_hg are not physicians
! then _them wis G’; refrain from the use
Siathe &lg:ew‘;edlal. Galvanic and static cur-

on;
'-hie!imect;lo-med;ufl:pg egﬁir:t. to the field of
er and cheaper appar.

2 1 atus th
e e Bl
igh- s i
gh-frequency currents that mayms’:'f‘etll;

of the writer’s b “«
i Electroth # book, S
%ives 4l needed h‘ﬂ%ﬂﬁh Dow i

< method %

THE mcrmd@
High Frequ
Treatment O

with the Elaborate
g|.urq;e Conical Oudin

Apparatus Used In Lecturing In
cgﬁa In Full Activity.

e

one section of 005 microfarad;
£ .01 m.f., each in series w

condenser,
two sections o
be safer.

Fig. 1. A Simple Form of Fixt Spark Gap,
Found Very Sa Itfactgry “;gr High Frequency
utfits.

Inductance Coil, (“D’'Arsonval”
solenoid), thirty turns No. 12 bare copper
wire, wound around a wooden cage 8" in
diameter,, 74" between turns.

Spark gap—Adjustable series gap, made
as shown'in he diagram, Fig. 1. The spark-

ing surfaces are of copper, ed in annu-
ar or concentric grooves as described in 3
g;%vxlq'us _article Copper washers of %"
gl g}l‘qmeter, are slipt alternately on an
aﬁngma. ine screw, and form the heat radi-
Sang wings. The further construction an
peratio of the gap is indicated in the
Identical jn winding to that
cribed, m%

Tesla C
gl
liam ;
turns of No, 3’4‘l %el‘dl.mﬂmg Sibe, vl ‘(’:;’b)

giizmmmg ' %‘f
ency Currents
f Disease

complete apparatus js shor- Sonent
triple: terminale gre ¥
pentic use of the Tesla Curpor
o T e
ent forms of the high-fr
The actual terminals, A

. screwed on the end

ONG.
REDERICK FINCH STR!
w(urer]l}nyupr‘ 5 tics, Tufts M 1 School, Boston
jes of war pe used by the amateur, It is made up as zim:‘cg,g;) incshl; i :
iy 2 T KW, o €80). I the pertite 1* gy
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lgr‘l'gpt""‘"'smimn%\tgrts:fxdy of the Conden:e(,—-Sta{l rd wi vith m Spn:esm, e m‘:n. £
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them for the experim . ;;m Wé"npw) :‘:am‘m& l
Rirng AN DAY, congr o e
Bought fer e cable (ypapt Of
Ve Cents foot) ich un
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H e
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brass di
o, Tegmit o i L
on the inner end of the g
rod. A qu‘nmy” Tferie B, ile
as_shown, midway between the actual tr.
minals. By closing the between e
brass discs and opening between te
balls B and C, an arc discharge is obtaind,
while by closing gap B C, and i
the disc electrﬁcs, the discharge fonm
beautiful purple brush or “effluve”

In giving treatments the patient is seatd
on a folding condenser pad of thin fbe
of Bakelite, Fig. 4, backed with copper o
tin foil to which is attached an insuiate

with inal

BRR

trodes, Fig. 5, a_ metal electrod
formed ofg an eight-inch "length d:ﬁ
uiclgelegh brass pipe, ;‘e?:ve ddmdmic ad
of
pol L ety of a hard-wood handle
and two pieces of sheet block tind x3"1
1/32" with insula 1 por
soldered to their corners, Fl% 6. Lo
denser-pad can be obtained from
tro-therapeutical supply house, as 3
‘vacuum electrodes and other ma\rerﬂl&t o
For ordinary general wﬁm 3
mote nutrition, mcr:;feqf e i alnod

condition of impair

dely separated a
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1917
js seat > Open.
‘o e - ectrode lights
ected to o
e until a vacutm oo the pa-
SP“khggzphcld about a S:O body is. being
i o heh potential, the
& 1,500,000 times per
,ees nothing and is
; om all electrical con-
ratus, yet hot sparks
o iovel part of the bbgdy
i eing
fiwi hole organism is
showing th:n:I t:]a; i:-lvly alternating ;n:l}ee:;:il;;x;
e h has the effect of i
_whx§ ctions without acting as %
ml uother words the tx'eatmenl
i atient into @ norma
o more effect upon ;
than  pourin
l;cakgyah'!::m‘ly full. This 1s the
high frequency treatments may
ly given by those who are not phys-
J gy all other forms of thera-

ici whereas € -
Lﬂi’ currents act as stimulants or counter-

i and must be'emplqyed_ with pre-
gi;mgiwlcdge and discrimination. i
 The condenser treatment as describe

~ above, is usually given for about fifteen
_ minutes after which the bulb-shaped vacuum
* electrode is applied for a few minutes over
the spine and solar-plexus. It is ap lied
either directly to the surface of the body

> or thru one thickness of clothing. The in-

ulating handle of the vacuum electrode is
:o:necged to the middle post B, in Fig. 2,
and after turning on the current and plac-

~ ing the electrode on the patient, the discs

s

A and B, are closed, being opened again

~ before lifting the electrode from the sur-

~ face of the body: if this is not done painful
sparks will pass from the glass electrode
to the patient. In treating obstinate cases
- of recurrent neuralgia, chronic rheumatism
‘and partial paralysis, this vacuum sparking
treatment is often beneficial, but it is rather
unpleasant for most cases. A milder form
of this counter-irritant effect is obtained by
using the vacuum electrode over two or
 three thicknesses of clothing; it must be
~moved rapidly from place to place, other-
Wise the skin might be blistered,
. For sedative effects and to reduce local

1 an n, the
electrode should always be applied directly

THE ELECTRICAL EXPERIMENTER

to the skin or mucous membrane; this ap-
plies to such conditions as acute rheumg-
tism, neuritis, tonsilitis, etc,, an acute “cold
in the head” (coryza) can often be aborted

Mz

53)

around the metal “pipe” el ecteq
B e o S

: b £ s
a pleasing sensation ;P;‘;ﬁ:& ‘:g?fﬁi ;:: ‘

e, .
Fig. 3. Showing How a Patient Is Glven the High Fr. uency “Effluve” or Spray Treatment,
The Patient Sits on a Folding Con ennre?’ad laced in the CI al¥.

in_oxie treatment by the above technique,
using the vacuum electrode over the nose

Figs. 4 and 6. Condenser Pad Used for Giv-
ng Auto-Condensation Treatment and
Auxiliary Tin Electrode.

_and the thin slender vacuum electrode in

the nasal cavity. :

In treating skin diseases, such as eczema
and acne, where we wish to avail ourselves
of the antiseptic and tonic effects of the
“effluve,” we connect the effluve electrode in
place of the vacuum electrode, close the
discs and gradually approach the bell of the
e!_ectrode to the patient until a full, blue
violet effluve plays upon the surface to be
treated (see Eig. 3). To obtain the best
effluve effects several turns of the tuning
coil should be used in series with the Tesla
primary (see article in May issue). The
effluve is also valuable as a general tonic in
sluggish conditions of the digestive system,

50 in neryous depression and functional
nervous diseases. .

. For the relief of abnormal arterial ten-
sion— (“high blood-pressure”), and in the
treatment of arteriosclerosis, as well as in
conditions involving excess of uric acid, we

employ “D’Arsonval autocondensation.” To

o this current we short-circuit the
Tesla primary by means of the single-

throw switch, and attach the condenser pad

fo th turn of the “Solenoid” or
*"ﬂinxe g:ivl;es'tl‘he patient clasps both hands

ing up the patient’s arms. In all regulas
therapeutic high-frequency outfits, a hot-
wire milliamperemeter is placed between the:
patient and the machine. This is not neces-
sary in connection with the above describec
apparatus, as it only delivers a maximum
of 800 milli-amperes to the patient—ar
amount well within the limits of safety
In chronic cases autocondensation should be
iven daily in twenty-minute treatments
his treatment should never be given imme-
diately after eating, or in cases of “Bright’s
Disease,” or in organic heart trouble. Higt
frequency treatments are of great value
even in these conditions, but they shoulc
be applied only by a skilled specialist.
_In inflammation following acute infec-
tion, as in acute bronchitis, incipient pneu-
monia, etc., we employ “local autocondensa-
tion” or “indirect Diathermy.” In thi
method the patient sits upon the pad as for
autocondensation, but instead of the meta
handle we employ oné of the plates of
block tin; this is applied in close contact
with the skin over the affected area, cov-
ered with a folded towel and held in plact
by the patient; a sensation of deep penetrat-
ing heat is felt, and relief from the ‘pau
and congestion follows. This is one of the
most valuable methods in electrotherapeu-
tics; were it available for the general prac-
titioner, or better still, in the patient’s home,
there is no doubt but that nine-tenths of
the cases of acute local infectious disease
could be aborted. This is also of grea.
value in the treatment of asthma. 1
Statistics show that one-seventh of all
recorded deaths are due to Pulmonary
Tuberculosis  (“Consumption,”) :  proper
treatment in the home by high frequency
currents would greatly increase the per-
centage of recoveries from this dread dis-
ease. Dr, Howard Van Renssellaer of the
Albany Tuberculosis Hospital has reported
80% of cures by high frequency treatment,
and an even higher percentage is reported
by Dr. Alfred Geyser of New York. The
writer feels that this subject is of sufficient
importance to be treated in a separate ar-
ticle, which will appear in next month’s
crricAL EXPERIMENTER under the title
“The Home Treatment of Tuberculosis:
with High-frequency Currens..

";‘ - s
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AMERICAN CINEMATOGRAPHER

Monochromatic Light

 An Entirely New Field Appears to Be

Opened for Investigation

In Monochromatic Light Group

" The Cinema is the child of Cine-
ography and Cinematography is

direct offspring of Light. . .

Metaphysically speaking, Light is
state of consciousness and true
ht is also Color; white light being

- simultaneous consciousness of all colors. Physically

cing, light corresponds to a single octave of electro-
etic vibrations, but this force does not produce
ht,—it induces or evokes its manifestations in the con-
usness of the man himself.
Whatever we may think of man’s true nature it will
. be conceded that he is neither
ether-vibration, retina, nerves nor
brain;—he uses these. Nor is he
any or all of the states of color-
consciousness which we call light;
—he experiences these. The Im.
mortal Spectator and Enjoyer of
the Cosmic Cinema—this is the
REAL MAN!

The language of light is seven-
fold—the spectral colors of New-
ton. But we have to record this
language on the tablets of con-
sciousness by means of an occular
typewriter having but three keys.
The generally accepted “Young-
Helmholtz” theory of vision postu-
h lates three end-organs or antenna
1 retinal nerve unit. These correspond to Orange,

d Violet. Simultaneous excitation of all three

light in consciousness. Excitation of Orange
give subjective Yellow, Orange and Violet give

Green and Violet induce the Blue sensation.

ce has reduced all ponderable matter to units

;y—the Proton and the Electron. The elec-
unit of negative charge, groups of moving elec-
uting all types of electrical currents. The
known in the free state only in the form of the

Ion. These two are the primitive building

the material universe. According to the gen-

2d “Bohr Theory” the atoms of all the chem-
are miniature solar-systems, each atom con-
or more protons as central suns around

i bers o tary electrons in
Bombardment of atoms by free elec-
currents) cause some of the planetary
ump from one orbit to another. The values
hese “jumps” have been accurately deter-
“splashea"_ they produce in the universal
hypothetical ether, correspond to the

s, the “Bright Lines” of the spectrum

. F. Strong

wave really is is still a matter of specu-
that we can say is, that while sound
ne dimensipn, and water-waves in two
energy is a three-dimensional wave.
polarization prove this last statement.
be divided into three general classes:—
uous Spectra: incandescent
ben filament in a “Mazda” lamp. Such

in the Infra-red and extends through

in the visible region up to about 8400
olet. Light of this type, when the

nced may appropriately be called

ould appear to best be suited to

X teghgom : h d t

3 1 gases heated to

molecular in a
d the other

FREDERICK Fincy StroNG, M. D.

bon arc is of this class. (The in-
candescent ends of the carbons, of
course, giving out a continuous spec-
trum,)

3. Bright-line Spectra: Emitted
from electrified gases in the atomic
state. These spectra are formed of chords, or mathe-
matically related single wave-lengths, About the only
practical sources of monochromatic light (from single
wave lengths) are vacuum tubes containing the mon-
atomic gases Helium, Neon, or Argon at pressures of
about 10 mm., excited by a transformer current of from
ten to fourteen-thousand volts. By adding metallic mer-
cury to such a tube the electrified gas knocks out mer-
cury ions and the tube then emits the familiar bright line
spectrum of mercury similar to that produced by the
Cooper Hewitt Are, but without the large percentage of
heat and infra-red rays generated by the latter.

The writer has devised a series of sixteen filters for
use in connection with these vacuum tubes. The filters
consist of various standard colored gelatine films, such
as those used in theatrical lighting, in combination, or
used in connection with various commercial colored
glasses. In this it is possible to obtain single-
wave monochromatic light in any part of the visible spec-
trum. Light of the following wave-lengths has been
produced:

1. Red, 7032 A. U. (from Neon).

2. Orange, 6382-04 A. U. (Neon).

3. Yellow, 5790-69 (Neon-mercury) or 5876 A. U.
(from Helium).

4. Green, 5461 A. U, (Neon-mercury).

5. Blue, 4348-59 A. U. (Neon-mercury).

6. Violet, 4047-78 (Neon-mercury).

To obtain a_sufficiently powerful source of light the
luminous tubing is formed into a close spiral about 15
long by 87 diam. representing a tube length of about
fifteen feet. Many uses for this light will doubtless be
found in psychological and biological laboratories and
very important and interesting results may be expected
from future research work.

In order to obtain and investigate the therapeutic
effects of monochromatic light the writer has employed
groups of adjacent lines in different spectral regions.
One filter used with a Neon unit gives a very powerful
orange red free from all other colors. It results from
eighteen bright-lines. No data is available at the present
time as to the physiological and therapeutic properties
of this group, but these are being studied. These lines
give a dominant hue of about 6300 A. U., correspond-
ing to the first Young-Helmholtz Primary.

A yellow-green group formed from the mercury yel-
low and the green lines has a dominant hue of about
5600 A. U., corresponding te the Second Primary. This
light has been found to be a powerful stimulant to cell
reproduction, especially in connection with plant growth.
Clinically it ixas given excellent results in the treatment
of redundant scars, and (sikin disea?:s where 15” lesudem‘ed
to induce normal cell production. promises o
& The third Young?Helmholtz primary is obtained by
the use of the writer’s “No. 1” Filter used in connection
with a Neon-mercury generator. Its visible lines aresthe
Blue 4359-48 A. U. and the Violet double line 4078-47
A. U. Spectrograms made at the Physics Departn:ﬁnt o
the Univ. of Calif. of L. A. by Dr. Ellis show that in
addition to the last mentioned visible lines, there ;s gané-
mitted the powerful Ultra-violet triplet, 3663-44 A. bk
The presence of this wave is also demonstrated by the
brilliant yellow fluorescence of Willemite and Uranium
glass. % 3
Mr. Joseph Dubray has made a series of interesting
photographic pstndies with these three ray-groups which
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Under this pompous title, which
would presuppose the writing of
many volumes, the writer presents a
few of a series of p_hotographs taken
recently in the cabinet of Dr. Fred-
erick Finch Strong, of Hollywood, : 3
under well defined spectral radiations. The illustrations
on the opposite page are more eloquent than any written
word and a simple description of the conditions under
which they were taken will prove undoubtedly more in-
teresting than a long and dry sequence of words with-
out the accompaniment of the visual interpretation of
their meanings. . L

Dr. Strong is an eminent practitioner and has car-
ried on for several years thorough investigations on the
therapeutic effects of different kinds of night radiations.
His work has led him to the making of some light filters
which transmit well defined spectral radiations.

The light units used are either a mercury vapor tube
or a Neon gas tube of the type iliustrated in the engrayv-
ings. 'Lhe filters are of gelatine dyed with carefully
selected dyes and their transmission is determined by
careful spectroscopic inspection.

The two pictures at the top of the page show Dr.
Strong with his small spectroscope, examining the radia-
tions emitted by the lights which in these two cases are:
at the left a blue-violet and at the right a deep red mono-
chromatic radiation. ST g

The lights actually shown in the picture were the
sole illuminant used in taking the pictures. Panchro-
matic plates were used. ¥ . :

Note the difference in value of the draped curtain in
the background which was of a rather dark blue color.

The other illustrations present pictures of a chart
made of colored woolen materials, the colors correspond-
ing to each segment being readable on the chart itseif.

The picture at thenlifq in the middle row was taken
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with the mercury vapor tubes and
the one at the right, in the same row,
was taken with the Neon tubes, both
lights unfiltered.

are reproduced in connection with his article in this num-
ber oé THE AMERICAN CINEMATOGRAPHER. o
ight months’ experience in the clinical use of the
Ultu-violet”_ ht (the ray-group last men.

have developed some surprising facts, It ap-

v Mpromotem} normal vital processes, induce restor-
b endocrine balance and adjust af)normal blood-
m“ﬂm 5 Dot appear to act biochemically except
quite rent from the shorter ultra-
mercury are. Hos-
in and nervousness and

Monochromatic Light

By FrEDpERICK FINcH STRONG
(Continued from Page 9)

Ynowmanship
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The difference of rendition of the
color values are so evident that no
comment is necessary.

The illustrations of the bottom row are pictures of
the same chart taken with lights of the following radia-
tions: s

The picture at the left: Blue-violet and ultra-violet e
end of the spectrum showing the three following lines: 3
Blue 4358 A. U., Violet 4078-47 A. U., Ultra-violet trip- % -
let 3680-50 A. U. ) | cong

The visual dominant hue of the quality of light used Vo1
in the taking of this picture is at about 4200 A. U. and stri
the photographic energy peak is placed at about 4100 e &
A.U. 2 |

The middle picture: Photographed through a yellow- gl
green filter transmitting radiations corresponding to the SIve
two lines 5790 and 5461 A. U. with a visual dominant i
hue at 5500 A. U.

The picture at the right: Photographed through a 2
filter transmitting the red-orange group of the spectrum, :
corresponding to twenty dominant lines in the Red, Or-
ange and Yellow, from 7063 to 5000 A. U. The dom-
inant visual hue being at about 6350 A. U. E

. No comment is'necessary to emphasize the selective
action of the filters and the response of the photographic
material to the radiations transmitted by them. lecary
. The abridged Transaction of the Society of Motion joned {
Picture Engineers by Mr. L. A. Jones on light filters, com-
which is being printed in the columns of THE AMER- ith
ICAN CINEMATOGRAPHER at this time, treats the pith a
technical end of orthochromatic reproductions and dis- ould
tortions so thorqughly and clearly that the writer refers rva-
the readers to this transaction for all further information the
on the subject that he may desire. lays
red,
10w
-ved
sale
e of
}'l of
induces natural sleep. It has been of especial value as ices
an adjuvant in post-operative cases. ,'ted

An entirely new field appears to be opened for the 'ing
investigation of monochromatic light groups through this ‘ops
novel method of generation. eed

The results obtained with the “Blue Ultra-violet” ks
combination call to mind an epigrammatic statement in -
an interesting book written in the early seventies:— -ome

* “Light is Life....... Both are Electricity.” (foot-
note) * From “Isis Unveiled,” by H. P. Blavatsky; 1877.

\., as
JgiSCSn

YEAR BOOK will be doing himself an injustice. These
money making stunts are all practical, they are not just
theory as so many stunts submitted to exhibitors are
these days. They are presented briefly and clearly so
that exhi itors may readily grasp the idea and put it into
practice. This is only one of the many interesting feat-
fren, I%hathynhll‘be _foumdf in THE FILM DAILY YEAR
3 Which 1s_given free with each yearly subscrip-
tion to THE FILM DAILY whose ocated at
1650 Broadway, New York city. s are |
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“Sympbhonic TDealing"

A new method for the treatment of disease by the simul-
tanecous use of musical, colored light, delicate perfumes, and
electrical high-frequency currents, all the vibrations being
harmonically related and attuned to the receptivity of the
individual patient.

Health and Harmony are terms so frequently associated
as to be often employed synonymously; without harmony
perfect physical and mental health is impossible.

“The Human organism may be compared to a sym-
phony orchestra,—the different organs representing the
various instruments, while the individual players may be
likened to the nerves and ganglia governing each func-
tion, controlled and supervised by the conscious intelli-
gence through the central nervous system (analogous to
the Conductor, or Musical director). Suppression or
alteration of any one function disturbs the equilibrium
of the whole body, just as a single instrument playing
out of tune will destroy the harmony of an entire or-
chestra.” (Quoted from “Modern Electro-therapeutics,”
by Dr. E. F. Strong.)

The healing of discordant mental and physical conditions
by the use of color, music, perfume, etc.,, was used as a
method of therapeutics in Ancient Greece and was mentioned
by Pythagoras and Hippocrates. * It was used not only to
restore but to promote and maintain physical and mental
health. The recognition and use of this harmonic relation-
ship between the human organism and its environment had
undoubted influence in producing the perfection of body,
clarity and poise of mind and flexibility of the emotions for
which the ancient Greeks were noted.

The present age, with its crash and jar,—stress and strain,
__headache and nerve tension,—is the direct antithesis of the
“Golden Age” of Greece. That this era of iron and brass
should have produced a type of disease unknown to previous
periods 1s only natural when we consider the discord in our
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environment and its effect on individuals. We are of

e > Ee L ~ T - i 3 >

Lallcd_ a “Race of Neurasthenics”; nervous C\hau;timi) gen

somma, melancholia, etc., are manifestations of a too‘ com’nm_
¢ 1011

condition resulting from our abnormal methods of life: (ofte
called “Americanitis™). ; s

: Mu:mc, flowers, cheerful surrqun(lings, etc., have long been
recognized as valuable factors in restoring nervous iﬁvqli(h
to health, but the use of harmonically related \'ibrati(m(s o‘f
different types tuned and adapted to the various nerve cen-
tres of the patient is an entirely modern idea.. It has re-
cently been fornnﬂgtcd into a scientific system, the remarlk-
able results of which would seem to justify the correctness
of the theory upon which it is based. Briefly stated this
hypothesis is as follows:—For every individual there is a
keynote or rate of vibration to which the various nerve cen-
tres normally respond, and which corresponds mathematically
to a certain note in the diatonic or septenary scale. Occult-
ists of all schools and even modern psychologists recognize
this individual keynote, and it is a well known fact that
themes played in a certain key will affect a given individual
more intensely than if placed in any other part of the scale.
Many celebrated composers have had favorite keys in which
their best compositions were usually placed. Healing music
must be produced from instruments like the organ which
give sustained tones producing a sense of relaxation and re-
pose, whereas the percussive effects as from the piano, man-
dolin, drum, etc., are exciting, and like all stimulants are
followed by a weakening reaction.

In addition to the musical vibrations we have (1st) thos‘i
which affect the sympathetic nerves controlling digestion anc
circulation: these are electrical vibrations .and produce no
conscious sensation; (2nd) light waves which produce f?ilr—
monious effects through their respective colors; and (3rd)
the complex vibrations of an (at present) unknown failee;
which act upon the nerves of the sense of smell. e

Dr. Frederick Finch Strong, lecturer on Electricity d)
Tufts Medical School, has been experimenting along these
lines for the past fifteen years, and has perfected a sys'ce:n1
in which nervous and mental diseases are §ucc,eSSfUI1Y treatec
by what is known as “Symphonic sensation.” Every _ﬂerlve
centre of the patient is made to respond to the particular

o S
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keynote or rate of vibration which is found to produce the
most perfect sense of rest and relaxation. The technique
employed is as follows,—
The patient reclines upon a couch in the centre of a room

the walls of which are draped in black; the ceiling is white

and i1s illuminated indirectly by banks of lamps, every seventh

lamp being of the same color; the colors employed are as

follows, each color corresponding mathematically to a note

in the diatonic scale:—Red, (C); Pink, (D): ()}ang'v. GRS

Yellow, (F); Green, (G); Blue, (A); Violet, (B). This ar-

rangement differs slightly from the spectral colors as ordin-

arily given: pink being introduced between the red ani

orange, and indigo being omitted. The couch upon which

the patient reclines is connected with a special electrical

high-frequency apparatus invented by Dr. Strong, which

gives the seven rates of vibration corresponding to the
diatonic scale of the twenty-first octave. These are used to
restore or promote harmonious action in the nerve centres
which govern organic function (digestion, circulation, etc.).
The patient is first relaxed by a few minutes of general elec-
tric treatment. The room is then flooded with soft light,
one tint after another, until a color is obtained which pro-
duces a sense of rest and harmony upon the patient. This
is taken as the “keynote”; it varies with different patients,
but is always the same for a given individual. Soft music
is then played in asfower octave of the same key. Soft adagio
effects from muted strines, and themes in major keys being
usually selected. If a Victrola be used the correct key may
be obtained by adjusting the speed of the motor. Still better
results may be obtained from the instruments themselves if
suitably played. The choralcelo, pipe-organ, harp, cello,
violin and zither are the best instruments for the production
of healing music.

The electrical apparatus is now adjusted to the “keynote”

of the patient in the appropriate octave. For example, 1

the patient is most effectually relaxed and rested by soft blue

light his “keynote” will be registered as “A”: (blue, in the
color scale,) (light vibrations are in the f‘f()‘th octave,—from
three hundred trillion to six hundred trillion per sccgmd.‘)
Music is then played in the key of A Major,—the patient’s
musical taste being consulted in the selection of the composi-

B R
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tion. Musical vibrations or sound waves occupy eleven ocs SN
taves and range from 16 to 32,000 vibrations per second. The ‘
Electrical oscillations are made to vibrate to the “A” of the § i
twenty-first octave,—the “C” of which is about one million &: :
per second. Seven distinctive and _dellcatc perfumes—true "8
floral perfumes,—not coal tar substitutes,—are arranged in #§#
flasks connected with a nebulizer and compressed air tank.
We have no “perfume scale” but by experiment we usually
find for each patient a particular floral fragrance which -is
soothing and restful. Heavy scents are not to be used,—
only a trace of fragrance,—a mere flower-breath,—is neces-
sary. When this is determined and employed we have the
patient’s consciousness receiving simultaneously or “sym-
phonically” soothing and restful vibrations effecting the cen-
tres of sight, sound, smell and vitality. The sense of luxti-
rious relaxation and harmony is most grateful to a nerve-
racked patient, and is a most delightful and restful experience
even for a perfectly healthy individual.

While designed especially for the treatment of nervous
and mental derangements, this method has proved of great
value as a natural sedative in the relief of pain and conges-
tion. In these latter conditions local electrical treatment may
be used in addition to the general routine.

A _complete equipment for this method of healing is being

installed /in the new University of Music at 221 Newberry,

St., Boston. Dr. Strong will have personal charge of the

- work and will receive patients for treatment daily except’

Sundays. All treatments by special appointment. The prom-

inent musicians connected with the University will furnish
music in special cases.

For terms, appointmients, or arrangements for private
demonstrations of the new Symphonic Healing, apply to

PROFESSOR ROBERT DOUGLAS,
University of Music of America,

221 Newberry St.,
Boston, Mass.




DEPARTMENT OF MEDICAL THERAPY or
SYMPHONIC HEALING

e

Dr. Frederick Finch Strong, Lecturer on Electricity at
Tufts Medical School, in charge of this department, has been
developing this system for the past fiftcen years. He is well
known as a pioneer in electricity as applied to human heal-
ing, especially so in his successful work with what is known
as “high frequency currents,” and has perfected something
for which the world has been waiting for centuries.

The present age with its crash and jar,—stress and strain,
—headache and nerve tension, is urgently in need of new
and rational methods of treatment. For those who are un-
fortunate enough to possess sensitive, high-strung tempera-
ments, especially to the overworked musician and singer, this
department will come as a veritable boon. ®

The high frequency currents introduced to the medical
profession by Dr. Strong in 1896 are not true electrical cur-
rents, but are rapid vibrations electrically generated which
seem to replace or augment the vital currents generated by
the body.

This treatment, in its most modern form, and modified
by other applications, is not a stimulant but acts as a gen-
eral vitalizing agent, and no sense of shock whatever is felt
as with ordinary electric currents. It relieves congestion,
promotes healing and alleviates pain. Impaired vitality, due
either to age or overwork, is absolutely benefited by this
method, and the whole nervous system is tuned up. In
throat troubles of an inflammatory, nervous, or reflex nature,
and particularly where the bodily force or vigor has been
weakened by vocal abuse or bad training, it is of incalculable
value. In fact, it is the latest scientific word in this field
of research.

Treatments may be had either by Dr. Strong personally,
or by trained assistants under his direct supervision, accord-
ing to the nature or seriousness of the case.

Appointments and terms upon application.

Nl




Original glass plate photos of the Keely Motor, found in Kinraide’s home. The second photo shows the windup
spring-wound motor and air-brake used to operate the motor.






By Jurius

PAIL\DOXI(X\L as it may seem, a cent-

ury which has seen a Fulton strug-
gle with an unbelieving public, a Morse
bringing commercial value to bear on the
electric force, has witnessed also a rainbow-
chasing multitude whose greed for gain
made everything seem plausible—provided
the ‘‘genius’” at the helm had the magnetic
strategy, necessary as well to his own sus-
tenance and compensation. The passing of
John Worrell Keely, whose recent death
came as a crushing blow to those with faith
strong enough to endow a tuning-fork
or a harmonica with mechanical powers
equal to a Niagara, has removed a char-
acter as unique as he was puzzling. And
yet in his particular case the offspring of
his brain did not even attain to the dignity
of a patent office applicant. Nevertheless,
millions of money sprang to the assistance
of the Keely motor project when in the
zenith of its quarter-of-a-century existence.
Coffers, double-barred to rational under-
takings, unlocked instantly at the sound of
a phraseology, incomprehensible as it was
beguiling.

The specter of the Keely motor stalks
yet abroad. The death of its maker; the

EXTRAORDINARY STORY OF

JOHN WORRELL KEELY.

MORITZEN.

exposures and contradictions; the opinions
of well-known men of science; the clinging
to straws by those unwilling to admit
financial loss—all the swift following inci-
dents in one of the most remarkable trans-
actions the world has ever known—con-
spire to a lease of notoriety good for many

days.
John Worrell Keely was, in truth, a
genius. His masterful capacity for keep-

ing some of the world’s greatest scientists
a-guessing: his command of capital, un-
limited at times, with which to carry on
his ‘‘researches’’; his letting it remain for
the grave only to tell the secret he did
not hold—this, and more, required a brain
quite out of the ordinary, and an eye
with the cobra’s hypnotic charm. Nothing
demonstrates more conclusively this over-
powering personality of his than the lapse
of time, from November 10, 1874—when,
in the presence of a dozen well-known
Philadelphians, his ‘‘vibratory generator’’
was first exhibited—to the yesterday when
Keely stood before another great scientific
gathering and ‘‘explained’’ something
that was never to be explained. Now,

with one fell blow the scythe of death
42
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has cut down the maker and his model.
As a result, perhaps, another life went out
of its earthly sphere as well. For that
Mrs. Bloomfield Moore was heart and soul
in the Keely project, the words of Henry
Dam, the eminent scientific writer, testify,
when he said, shortly after the death, that
he had felt intuitively that when Keely
died Mrs. Moore would not long survive.
It matters not a
great deal what was
the agency employed
by Keely when in
the act of demon-
strating his ‘‘hydro-
pneumatic-pulsating-

vacue engine.’’ Was
it compressed air,

hydraulic power or
electricity? The re-
cent exposures of
trickery on the prem-
ises point strongly to
the former conject-
ure, but the proba-
bility is that the ex-
act modus operandi
will never be abso-
lutely established.
Bringing the his-
tory of the Keely
transactions down to
the latest develop-
ments, the removal
of the machinery
from the premises oc-
cupied by the ‘‘in-
ventor'’ stirred up
matters as its remain-
ing could never have
accomplished. In
the safekeeping of a
friend of Keely’s, in
Boston, the motor’s
future is as obscure

all this has furnished experts an opportu-
nity for advancing theories that neverthe-
less do not explain everything it is desir-
able to have explained.

When Clarence B. Moore, the son of the
late Mrs. Bloomfield Moore, came to the
realization that the memory of his mother
was linked too closely with her interest in
the Keely project, to which he had persist-
ently been an antag-
onist, he resolved
that now or never
was the hour for ex-
posing the trickery
which he was con-
vinced lay at the bot-
tom of the thing.
Keely’s house was
rented and investiga-
tions were begun.
Leading Philadel-
phian scientists as-
sisted in the work,
and the first dis-
covery came in the
shape of an immense
steel globe. Almost
covered with dirt and
rubbish, it was held
down in the earth of
the cellar by heavy
beams. When re-
lieved of its incum-
brance, the sphere
was lifted out of its
resting-place, and
subsequently was
found to weigh more
than three tons. On
the top of the globe
a hole was discovered
and, screw-threaded,
the cavity gave a
wider diameter the

as if it had never
been contemplated by its erstwhile maker.
But the scenes enacted at the vacated work-
shop; the exposures; the controversies; the
violent persistency with which the investors
still cling to probabilities that do not seem
even possibilities when viewed from an im-
partial standpoint; the discovery of the
hidden tubing, which came about immedi-
ately following the removal of the motor—

THE TRANSMITTER.

farther penetrated.
Immediately near
the sphere was found an iron pipe which led
for a distance of more than fifteen feet into
the space under the front room. Here was
discovered a pit lined with wood and cov-
ered by a trap-door. Fresh ashes gave evi-
dence of a careful demolition of material not
thought valuable enough for removal, and
yet necessary to have out of the way. In
these ashes, however, were found short sec-




THE EXTRAORDINARY STORY OF JOHN WORRELL KEEL ¥, 635

tions of what at first was considered to be
wire, but subsequently proved to be brass
tubing. A large amount of glass tubes
was likewise found in the debris. The
fragments left behind gave striking evi-
dence of the care exercised in removing the
Keely motor machinery from its home.

The next day, still greater results re-
warded the searchers of the premises. The
room in the rear was curiously raised above
the others, and this was the apartment in
which Keely conducted all those experi-
ments which had puzzled the world until
his death.

psychology at the University of Pennsyl-
vania, and Mr. Moore, who had the investi-
gation in charge, the nature of what had
been laid bare now came in for earnest
consideration. It was determined beyond
a doubt that the tubing, and the spherical
reservoir found in the cellar, stood conclu-
sively for the argument that compressed air
might easily have accomplished all that
had been demonstrated so mysteriously by
Keely.

But before entering upon the more de-
tailed account of what came of the ex-
posure, it becomes necessary to revert to

“ DISINTEGRATOR,"” AND LEVER FOR MOVING THE ENERGY OF THE

When the floor was torn up, the revela-
tion was complete. Through the joists, in
holes specially cut for the purpose, ran a
short brass tube. Other tubes were dis-
covered also, and the whole went to show
that the motor had been connected here
with the spherical contrivance in the
cellar.

In the presence of Prof. Arthur W.
Goodspeed, professor of physics at the
University of Pennsylvania; Prof. Carl
Hering, one of the most eminent electrical
engineers in the country; Prof. Light-
ner Witmer, professor of experimental

* DISINTEGRATED’ WATER.
the year 1872, the year when the Keely
Motor Company was organized, and the
enthusiasm anent the ‘‘new force’’ brought
into the fold men whose very names
at that period stood for common sense and
perspicacity.

At the Fifth Avenue Hotel, New York
city, a meeting was held, presided over
by Edward B. Collier, a lawyer, who in
his particular line of patent attorney had
from time to time come in contact with
inventors struggling for a hearing. = The
meeting was composed of bankers, mer-
chants, scientists and practical engineers,
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and the result was satisfactory, from a
Keely point of view. The project gained
substantial assistance. Money was sub-
scribed, and the following day there was
placed in the hands of Keely a check for
ten thousand dollars; which, to do him
justice, he immediately expended for
machinery, or material necessary for the
construction of his peculiar apparatus.
In fact, whatever the vagaries of the man,
however much his ideas may have been
beyond the limit of common sense, that
Keely spent the money which he obtained
in experimental investigations cannot be®
denied even by the most strenuous of his
opponents at that time now.  Small
consolation this, to the many who fell vie-
tims to the smoothness of his speech or the
incomprehensible language which he em-
ployed. At any rate, after being launched,
the motor project soon found itself in deep
water. Funds began to get low. and bank-
ruptcy
B followed.

h Luckily,
a friend
/ now ap-
peared on

or

i the scene.
From one
time to

/ another,
/ Keely’s
patron-
Mrs.

€88,

Bloomfield Moore, who was left the execu-
trix of her husband’s will, advanced the
“‘inventor’’ large sums out of the fortune
accruing to her from the estate. Now and
then a halt was called, to be sure, but the
persuasiveness of the ‘‘inventor’” would
make her rally to his assistance once more,
and another lease of life would be accorded
to the motor.

A great public exhibition was given in
Philadelphia, but while enthusiasm ran riot
among a certain clique, skeptics were plenty
and the persistency with which Keely
would refuse to admit any one into his
secret caused a suspicion—which, neverthe-
less, did not prevent a famous Philadelphia
physician from advancing his individual
check for ten thousand dollars. This was
in 1881. In 1890 the stockholders began
to grumble, and something had to be done
to save the cause. Keely had just declared
that he was on the eve of success: that an-
other step would bring him to the thresh-
old of the mystery that until then had
been a mystery even to him, he admitted.
Again his remarkable force of character
saved the day. The work was continued,
and one machine followed another, only
to be thrown aside for some new contriv-
ance destined to assist in the revolutioniz-
ing of the existing order of things. As to
what had been known as the ‘‘generator, '’
and which had been part of a bath-tub,
where a stream of water, passing through
a goose-quill, set the contrivance in motion,
the more significant name

i -
TR e T R T
R G T e D

GLASS CONTAINING WEIGHT WHICH KEELY CLAIMED COULD BE MOVED
ZITHER STRINGS

UP OR DOWN BY STRIKING THE

of ‘‘liberator’® was now
bestowed on the machine.
A peculiar feature of the
‘*liberator’’ was a series of
tuning-forks, with the vi-
brations of which Keely
claimed to disintegrate air
and release an etheric force
capable of rivaling a cy-
clone in strength if prop-
erly utilized and applied.
In explanation of what one
visitor saw upon one oc-
casion, this individual said
that a pint of water poured
into a cylinder seemed to
work great wonders. The
gage showed a pressure

of more than fifty thou-
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sand pounds to the square inch. Great
ropes were torn apart, iron bars broken in
two or twisted out of shape, bullets dis-
charged through twelve-inch  planks,
by a force which could not be determined.

In the glory of his exuberance, Keely
now declared that with one quart of water
he would be able to send a train of cars
from Philadelphia to San Francisco, and
that to propel a steamship from New York
to Liverpool and return, would require
.just about one gallon of the same.

It was worth almiost the price of falling
vietim to hear Keely at the time theorize,
expostulate where it became necessary,
and survey his audience with one of those

value to the man who had brought the
““invention’’ into the world. No matter
how complicated the phraseology, they
would allow for the possibilities in store.
Keely's excuse for not allowing any one
into his secret, was based upon the commer-
cial value, which he claimed he desired to
have unimpaired for the benefit of the
stockholders. It surely would not do to

reveal a secret that might prove its own
financial defeat, he argued, with emphatic
reverence for his own invention, and for the
glory and gain in store for those willing to
abide their time.

The personality of John Worrell Keely
was replete with the charm of heartiness.

KEELY AND BOARD OF DIRECTORS OF THE KEELY MOTOR COMPANY,

superior glances which meant to illustrate
that he half pitied those who failed to un-
derstand his vocabulary. In one respect
he was scientific in his procedure of expla-
nation, and in other respects he was quite
the reverse. Unquestionably he had read
considerably on the subject of locomotion
and kindred matters, which might stand
him in good stead. But when it came to
““molecular vibration,’’ *‘sympathetic equi-
librium, '’ ‘‘oscillation of the atom,’’
“‘etheric disintegration,’’ and a thousand
and one similar terms for his motor force,
the average mind found its receptive powers
hardly equal to the occasion. Then it was
that the friends of the motor showed their

His was the secret of the promoter's art.
e had the insight necessary to the man of
affairs, minus that quality of subjection
which tells it is time to cease before it is
too late. And when considered in this
connection, that no one was ever taken ab-
solutely into his confidence, it still remains

a mystery how his following continued al-
most the identical one that stood by him
from the conception of the scheme to his
death, and after.

When at work in his laboratory, coatless.
his grimy hands exhibiting labor’'s hall-
mark, Keely looked the personification of
the master-craftsman, anxious to wring
from the regions of the attainable the
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secrets those regions might contain. But
when it came to the demonstrating feature,
the stance consequent to such exhibitions
as once in a while were required, then
credulity had to step to the front and
make room, as an advance-guard, for the
true disciples who stood ready to believe,
even sometimes against their own con-
victions. And when his benefactress im-
plored him to let such men as Mr. Edison
into the secret as an evidence that there
was no humbug, Keely knew what was best
for him, and treated the advice as not
worthy of consideration.
Keely possessed few traits

parative ease, and
the opulence that
he displayed led

come true, ‘‘etheric disintegration,’’
‘‘quadruple negative harmoniecs,”’ ‘‘atomic
triplets,’” and the like, would have become
part of the teachings in a new curriculum
of its kind. But fate decreed otherwise.
The ‘‘miracle’’ produced by the drawing
of a bow across a string, whereby he
claimed to harness or release the force of
air and water, the ‘‘miracle’’ of controlling
the elements, ceased to exist when he
passed away.
Keely’s education had been limited to a
degree. A carpenter by choice of trade,
he had a penchant for mechanics from
an early age, and it is said by
those who knew him in
his youth that his ear
was musical enough
M to have been the
means of plac-

the suspicious ing him in the
to believe that conductor’s
things were chair of a
not as they small orches-
ought to Dbe. 7 o L& tra, at one

And so in ZONENN time. But
that Phila- L | while those
delphia lab- curious mu-
oratory this sical charts
man built which he
theories out of drew, with no
metal, and small skill for
vurned metal into an amateur
theories which, draftsman, may
undoubtedly, baffled mean something

his own, charitable

enough, understanding.
The nooks and corners of

his workshop could tell of MUSICAL CHART BY W
CLAIMED TO HAVE DISCOVERED

‘*ETHERIC’’ FORCE.

hours spent in chasing the
elusive force—provided Keely had been
his own worst enemy, and attempted
something which he really expected to at-
tain, But it is here that the most mo-
mentous question comes to the fore. If he
really did believe in his own theories, the
discoveries which have been made defy
that proposition. And if he was a charla-
tan, his career will prove one of the most
stupendous impositions ever practised by
man.

The scientific nomenclature employed by
Keely would have necessitated the recon-
struction of the latest dictionary to cover
his terms and sentences. If his dreams had

HIS

" unique to the men who
employ the compass and
the square, to others they
merely illustrated a trend of
mind into a domain where
mortal should not venture.

It should not be forgotten that Keely pre-
dicted that the flying-machine, for which
the century has been waiting, would come to
pass the moment his motor stood completed.
And in the same way he asserted that his
pneumatic gun was the one and only instru-
ment of its kind for governments to make
use of—as soon as the motor power he had
in mind had been produced.

The construction of the motor plant was
nearly all his ewn doing. Composed of

HICH KEELY

the motor proper, and the transmitter, the
machine rested on a heavy brass base.
Here, too, was a hollow brass sphere or ball.
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Between the engine and the transmitter
ran a series of wires, and along the base of
the transmitter an array of steel rods
bristled like so many fixed bayonets ready
to repulse the attacks of the incredulous.
These steel rods were responsive to the
touch, and compared to the ordinary

musical scale, which is subject to the
tuning-fork.

The interior of the globe almost defied
description, but out of the complex mass
brass
prominently.

tubes and adhesive plates stood
This was the shifting reso-

flow of talk about ‘‘finding a neutral
center,”” and the like, the performance
did not fail to do the work intended. But
while the harmonica was supposed to have
done the whole thing, starting up the ma-
chinery by ‘‘etheric force,”’ the exposures
recently brought about admit of the sup-
position that a concealed rubber bulb in
the floor was the instrument used. Keely
might easily have shut off or released his
compressed air by placing his foot on parts
of the floor best known to him.

It might be taken for granted that the

GUN WITH WHICH KEELY EXPI?RIMENTED AT SANDY HOOK, AND OTHER APPLIANCES.

nator, as Keely termed it. The tubes and
plates took up the vibratory sound and
carried it along with rapidity. Of these
vibrations there were seven distinct kinds,
said Keely, and each of these seven capa-
ble of infinitesimal division.

The motor itself consisted of a heavy
iron hoop, placed firmly on the plate.
Within this hoop ran a drum with eight
spokes. When it was once in operation, the
movements of the drum were exceedingly
rapid and did not fail to impress. Taken
in connection with Keely’s simultaneous

element still faithful to the apostle’s
memory are not giving up without a strug-
gle. They aver that the sphere found in
the cellar was known by them to be there.
One enthusiast goes so far as to say that
he knew that Keely, having demonstrated
his power in lifting the globe, reversed
the experiment and pressed it down in the
ground. The heavy beams, which held the
sphere in place, rather controvert such a
statement.

Since that midnight visit to the disman-
tled shop of the late John Worrell Keely,
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the scientific opinions advanced are of
considerable importance, whether bearing
upon his motor or his individuality.
Renowned professors of physics have stated
that they have been convinced for years
that the method was compressed air. A
medical journal of high standing, in dis-
cussing the matter from a psycholog-

ical point of view, says that rather than
make out a case anent Keely it were bet-
ter to follow the psychological develop-
ment of his dupes.

Continuing, this jour-

of a good patent-right. He was not an
honest lunatic. e reaped substantial
gain from his secrecy, for he ran a joint-
stock company.’’

To all intents and purposes this stock
company is still intact, but the action of
the Keelyists did not restrain one holder of
a hundred shares of stock from disposing
of his certificates for a few dollars, The
buyer could find a purpose even in the
stock paper, however, for it went to the
papering of his house. And now, while

GLOBE MOTOR AND PROVISIONAL ENGINE.

nal says that the psychology of most
inventors usually brings them out too soon
rather than too late. *‘Critics and scientists
who may feel inclined to work out the
problem of Keely’s psychology should re-
member that insane inventors do not act in
any way like Keely,’’ is the exact language
of this medical authority. *‘Their schemes
are usually divulged prematurely and they
do not hesitate to reveal their wondrous
secrets to the world under the protection

the machine is in Boston, in the keeping
of a friend who is supposed to have known
Keely’s secret, it behooves to recall the
memory of Robert Fulton, through whose
alertness it became possible to uncarth the
perpetual-motion fraud of Redheffer, the
impostor .who in his time was no less a
sphinx than Keely. Only, with the dis-
covery of his imposition Redheffer took
to flight. Keely had to die to be dis-
covered.
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Feb 2, 2007
Hello

While doing some family history research | ran across your posting of my
father's 1916 book "High Frequency Apparatus."

Needless to say, | was totally unaware of you and your activities; we have
various family legends regarding the days of his involvement in high
frequency apparatus, but few verifiable facts. If you have any information
that would improve my knowledge of that period it would be very welcome.
Like many people with a past of this sort he was reluctant to share his
memories, in spite of pleas from my brother and I.

My Grandfather (and namesake) was a MD in northern New Jersey, who was an
early researcher in X-Ray in medicine, and by legend one of the earliest to
apply high frequency AC for exciting the X-Ray tube. He died in 1904,

leaving my father, at age 15, with an interest in and a knowledge of

electrical engineering that led to a career path involving electricity that

kept him busy for 35 years.

During the early part of this he went from a 15 year old in New Jersey to
Boston, where he had a experimental AC laboratory sufficiently complex to
interest MIT in its use to supplement their DC equipment, on to New York
City, where he had an applied research laboratory in 1917.

The publishing of the book followed a several year program of publishing a
"do it your self" electrical engineering magazine (which reputedly was
seminal in the creation of Popular Science magazine). The laboratory and its
entire staff was "drafted" into the Chemical Warfare branch of the U. S.
Army in 1917 to work on electric furnace production of gas mask raw
materials.

This 12 year period of his activity is pretty "gray" so any clues you might
have would help.

There is not much chance of my getting to Florida, but | would love to see
the museum. As a kid | did play with spark coils, and was collecting parts
for a Van de Graf generator that never approached completion. Its in the
genes, tho.

KR

Tom Curtis



Feb 3, 2007
Hello Jeff
This IS exciting isn't it?

The earliest photos of my father | have will probably be from the early or
mid 20's when he had relocated to Los Angeles CA after his army experience.
By this time he was building a business manufacturing custom refractory
items, using electric furnaces to create the "new" synthetic compounds his
business was built on. | will need to dig into the archives to find a

picture to send, when | get a chance.

A 1916/1818 source you might stand a chance of finding through other
research means: | remember as a kid seeing a page from a old brown
rotogravure newspaper insert, most likely from the New York Times, of a page
of pictures of the "Young engineers that are helping the war effort." On

this page Dad was pictured along with Edison, Marconi, Tesla and some

others. I'm really not sure of just who was on it, but Dad was in some

pretty important company. As | remember Dad's picture was somewhat smaller
than Edison's but it was there!

Book: | have never seen the first edition so I'm glad to have your efforts.

| do have a copy of the 1920 Second Edition, edited by Raymond F. Yates.
According to the second edition preface, the only thing Yates did was to add
some of the pertinent 1917 magazine articles and delete the vendor source
material, since the Curtis Engineering Laboratory had disappeared. ( Dad was
definitely not a fan of Yates, the publisher pushed him down Dad's throat
for the new edition, since Dad was off busy winning the war).

Magazines: | have a small collection of the "Everyday Mechanics" magazine
which morphed into "Everyday Engineering" between Vol. 2 No 5 and Vol. 2 No
6, not a complete set (12 out of the 18 published). | have duplicates of

Vol. 2 No. 1 and Vol. 2 No. 2, which | would like to send to you for your
museum. Where should | send them?

Equipment: | have no clue where Grandfather Curtis got the HF equipment for
his X-Ray work. Seems a stretch that a country doctor could be working from
scratch; experimenters were producing terrible radiation burns on
themselves and on patients until someone stumbled on the fact that HF
generated X-rays were "soft" and less likely to burn (different frequency?);
Dad told us that his father made the first picture through an arm that

didn't kill the patient.



| don't know how or why Dad got to Boston after his father died. It must
have been business related (no family up there); were the equipment
suppliers you mention in Mass, could he have been following the trail of the
equipment his father had used?

Contact: The reason I'm not likely to make it to Florida is that I live in

Saratoga California (near San Jose, 40 miles south of San Francisco), a long

ways away! so we had better count on eMail, phone, or whatever. Phone number
is 408 867-3541. Phone contact is probably best in the evening, any except

for third Wednesdays and Thursdays when | have scheduled meetings. Any time
between 6:30 and 10:30 Pacific time will work. If | don't answer by the 3 rd

ring don't let it go to the answer machine unless its critical (save your

5).
KR

Tom Curtis

Feb 10, 2007
Hello Jeff
Some good news!!

My brother has located the newspaper page showing TSC's photo along with
Edison, etc., in his archives. The date on it is April 29, 1917. Actually

what he found is physically not exactly what | remembered (his memory also)
but the substance is what we were looking for, so there may be another
version that hasn't shown up yet. Any way, as soon as we find a way to
reproduce it, | will get a copy to you. The type face used is fairly small

and the page is a center spread, it is fairly large in size. It needs to be
reproduced same size. This makes the reproduction something of a challenge.
I'll keep you advised.

Hope your trip north was successful.
KR

Tom Curtis



Feb 13, 2007

The pictures don't ring any bells. The "walrus" mustache was never his
style; a small neatly trimmed "military" style is all | ever remember, from
early days til the end. (The earliest picture | remember was probably from
the 1916 -18 era)

From what | can see of Ovington's time line | don't think they overlapped
significantly. There is a mention of his having worked for Edison- when was
this? When was Edison's work with X-Ray, that resulted in the death of his
assistant? Remember Edison was primarily a DC man and Dad was always on AC,
except for battery operated motors, etc., so "friendly" contact then was
unlikely, from what | have heard.

KR

Tom Curtis

Sept 13, 2007

Must be mental telepathy- I've been thinking about writing you for the past
few days.

My brother and | have been doing some serious genealogy work on the family
for the past few months: he took Mother's side, primarily because My
Grandfather was Norwegian and his wife is native Norwegian- should make it a
little easier. And | have the Curtis side, mostly because as the oldest boy

my Aunt felt it was her duty to fill my head with family legends (many of
which my research casts a serious doubt on).

| have a serious gap | need to fill and maybe with your knowledge of the
technical developments of that era you might be able to point out some paths
to follow. Let me set the scene so you can think about it constructively.

My Grandfather (and namesake) was a country MD in northern New Jersey who
still had some ties with Columbia Medical Center in NYC (probably he was a
graduate although | have not been able to confirm that as yet. He was an

early experimenter with medical X-Ray; some how he got turned on to the use
of high frequency AC as an exciting source, which proved to produce a less
lethal wavelength than the spark coil commonly used, (no clues as to how

this happened, but logic tells me that it probably was through Columbia

either directly or in directly).

He died suddenly in December 1904 leaving behind Thomas Stanley, a kid of 14
years, who had probably been privy to the experimental work for several
years.



There was some kind of mess in the estate that basically threw my
Grandmother and two kids, age 14 and 11, on the street with no money. In the
1900 census they were living with Grandmother's mother, who died a month
before my Grandfather, who died intestate; it must have been a bonanza for
the lawyers and a shambles for Grandmother (who had been raised "a lady" and
probably had not a clue as to how to protect herself).

The little family disappeared; not a sign of them in the 1910 census. Dad
used to talk of Grandmother trying to make a living peddling cosmetics based
on Grandfather's prescription salves and ointments, of living in boarding
houses, etc.

Somehow the 14 year old boy in 1904 turned himself into a recognized expert
in building AC equipment, and keeping his mother and sister alive, by the
time he was 24 years old in 1914. At least part of this time he was in the
Boston/Cambridge area. He talked of having AC equipment that he loaned to
MIT because all they had to teach EE's on was DC equipment. It is those 10
years that | need to research and find out just what happened.

| know that by 1915 he was in NYC with a operational research laboratory
with a staff. In November 1914 he had established his monthly magazine, had
a mailing permit for it and must have been well on his way towards
completing the book, which was published by Henley, with a 1916 copyright
date.

In his acknowledgements in the book’s first edition he specifically mentions
Melville Eastham and Clapp-Eastham, who started as Ovington X-Ray people,
and were running on their own by 1910. The mention of Eastham as an
individual suggests a personal relationship, rather than a company one. So
maybe as a 19 or 20 year old he was involved personally somehow with this
transition.

| have looked at 1910 census records for New Jersey, New York, and
Massachusetts without finding a trace; of course, if they were living in
boarding houses it would be easy for them to fall through the cracks. And
by the 1920 Census he was through a couple of years in the Army doing
research on creating chemical warfare gas mask materials, was married, and
was in Los Angeles starting a refractory material manufacturing business
(his second field of recognized technical competency).

Can you think of any way to establish anything for those missing years of
1904 to 19147 Are there any published histories of Ovington or anyone else
in the X-Ray or high frequency AC equipment fields that might shed a clue?

Any constructive thoughts would be appreciated!

KR
Tom Curtis



Sept 14, 2007

| used your suggestion and searched Mass. census records for Prof Houghton;
| think | found him, in Waltham, 1910, listed as a teacher working in a

school, age 44, living with a wife and Mother in law, no kids. Still there

in 1920 minus the MIL. So maybe he did his articles at home, or maybe in
conjunction with his teaching, The census is pretty stingy with the
information supplied, but the name including middle initial and profession
seems good.

Still no sign of TSC there, | think the boarding house syndrome kills all
chances.

| think that if we could find out who supplied his father's x-Ray equipment

in 1902 or 03, we might find TSC in 1908 or 09 as an apprentice or junior

shop help or engineering trainee, some thing with a boarding house type wage
level.

I'm pretty sure that he was in Boston or Cambridge somewhere in that period
and it must have been a job or the promise of one that justified the move.
Something prompted a move from New Jersey- he still had family there-
paternal Grandfather, Aunt and Uncle on that side and several Aunts on the
maternal side.

No money would have been an incentive to get out of town, the house they
lived in (Maternal Grandmother's) before her death was probably upper crust
society of the day. center of town, prominent location, very large, built in
cook, coachman. | have seen a picture circa 1932 and it was impressive.
According to Dad it all went into the lawyers' pockets. Some day | may get
into the Probate records, but that is just curiosity, doesn't prove

anything.

Lots of conjecture, too few facts.
KR

Tom



Sept 23, 2007

Just stumbled on something that, you with your knowledge and skills might be
able to dig into.

Between April 1916 and September 1917 TSC in New York City published a small
monthly technical magazine. Initially this publication was called "Everyday
Mechanics," and was published by Everyday Mechanics Co., Inc. In February
1917 the name of the publication was changed to "Everyday Engineering"
probably as a result of a law suit by Popular Mechanics magazine

(conjecture, based on some published letters to the editor). TSC was listed

as Editor and some familiar names appear here and there, like Prof. Wm. C
Houghton.

Sometime in late 1917 or early 1918 TSC and his R & D team were "drafted"
into the Chemical Warfare Service, U. S. Army, to work on the problems of
making gas masks, or rather the electric furnace products needed for the
canisters (activated alumina and activated charcoal). He did extended
travels in the search for the raw materials for the activated alumina, which
eventually led him, after his discharge, to California and his refractory
business (products based on aluminum silicates, the byproduct of activated
alumina production).

His departure from NYC for the Army ended his interest in electrical
engineering "how to do it's" but the magazine evidently survived somehow.
The 1920 second edition of his book, in the advertising section, has an ad
for the magazine.

| have an incomplete set of the magazines from Volume 1, Number 6 (September
1916) to Volume 3 Number 6 September, 1917). In the preface of the second
edition of the book, the Editor, Raymond F. Yates, acknowledges that his

total editorial contribution was to add articles from the magazine, on new
subjects, to the book.

This morning, on a wild whim, | Googled "Everyday Engineering" and much to
my surprise found a web site under that name, dedicated to publishing

stories and reprinted ads from popular technical publications of the 1020

era. The first magazine cover they show is the December 1918 issue of
Everyday Engineering, which has the same banner typeface and the same
general look, including the $.10 price of TSC's last issue. The next one

they show is August 1919, which is Volume 7 Number 5 and the price has gone
up to $.15. There is no editorial material shown anywhere, just ads for A.C.
Gilbert (ErectorSet, and several electrical experimental kits).



There is no clue to who is posting this material, and no mention of the

early history of the publication they feature, at least as far as we are

aware of it. Of course I'm still working in the dark as to those missing 10
years and really pretty much in the shadows on the Army service period (the
first pass on that has only revealed that the Federal archive had a fire in

the 70's that destroyed all Army records from 1912 to 1920, real
convenient!!!).

Can you give me a clue on how to get into the originator of this web site.
Telling the story of the founding of the magazine might lead to some clues
into my blackout period.

KR

Tom

ps your new posting on TSC is GREAT!!



Thomas Stanley Curtis. | could not find any documents between Curtis and Tesla, which is unusual. Curtis lived in
New York and as a young man sold components to make Tesla Coils in addition to writing one of the most
comprehensive books on Tesla Coil construction, “High Frequency Apparatus”.



One of many replica coils the author has built from books of Thomas Stanley Curtis
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184 HIGH FREQUENCY APPARATUS

dye. All paints containing lead and carbon must be shunned
in the treatment of this apparatus or electrical “leaks”
will be developed. There are several good black dyes on
the market soluble in water or alcohol and any one of these
may be used with impunity. After the surface of the cylin-
der is blackened and thoroughly dried, it may be given a
coat of shellac, when it is ready for winding.

The winding is best done in a screw-cutting lathe as
the turns are to be evenly spaced 12 to the inch. If the
lathe is not available, an improvised winding machine may
be constructed with the aid of two bearings to support
the cylinder and a length of rod threaded 12 to the inch
arranged to turn with the cylinder and to carry a guide
for the wire as it is wound. The winding is of No. 22
D.C.C. magnet wire and the first turn is started 1 inch from
one end of the cylinder. From this point it continues to
within a like distance of the opposite end. A band of
¥-inch copper ribbon is then placed around the remaining
space at either end and the starting and finishing ends of
the winding are soldered to the bands. The latter should
not completely encircle the cylinder but a gap of 14 inch
should be left where the ends meet. The winding is to be
given four coats of shellac, each coat being permitted to
dry thoroughly before applying the next.

A brass bushing, having in it a hole tapped 34-18, is to be
firmly secured in each head of the cylinder and connection
made from the copper bands to the bushings.

Wooden discs, 21 inches in diameter, are to be fitted
to the ends of the secondary cylinder in order to give it a
finished appearance. Holes are bored through the centers
of the discs, of course, to permit access to the bushings
within.

The secondary cylinder is surmounted by a discharger
composed of a brass ball mounted on the end of a rod

THE CONSTRUCTION OF LARGE APPARATUS 185
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Fig. 1.—The oscillation transformer complete




Original stage coil of Thomas Stanley Curtis, found in the basement of Chicago Museum of Science and Industry.
There is also a large bipolar coil for theatrics which is also located in the basement.
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RESEARCH NOTEBOOK

ROBERT J. VAN DE GRAAFF

WIGH VOLTAGE ENGINEERING TECKNIQUES

William C. (Bill) Wysock was an aerospace engineer who started off life as a recording master. He formed a
modern company to manufacture Tesla Coils, Tesla Technology Research (originally Professional Sound Systems,
Ultra-High Voltage Division). He was inspired by Tesla as a young boy seeing the Griffith Observatory Tesla Coil.

His like came full-circle when he was asked to restore the coil toward the end of his life. He also built two full-
size replicas of the coils which were on display at Fry’s Electronics and the Mid-America Science Museum. Bill
was fortunate to know Kenneth Strickfaden.
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Anyone who has watch
operation at the Griffith
noted its spectacular spark rese
small scale, the natural lightnij i
thunderstorm. The aqi s
e 1229 Qir acts like an insulator

) a certain voltage per foot or potential
gradient is exceeded. This corona type ofnd|~CI
charge into the air can be seen on a d '5‘;
night on high voltage transmission lines O/:\
the voltage is increased the coronal streo'mer:
become longer, and if this increase continues
thc? streamers reach the other side of the cir:
cu.lt, or ground, if the circuit is grounded. When
this occurs, an arc is established and the cur-
rent rapidly increases until the source or supply
is exhausted or reduced in voltage to a point
such that it cannot support the arc.

ed the Teslq coil in
Observotory will haye
mbling, on q

Millions of visitors have watched the opera-
tion of the Tesla coil and some may have
wished to know more of its exact functioning.
We receive many requests for information about
the Tesla coil. We hope this description will
answer these questions and anticipate a few
that may have been unasked. A description of
the Tesla coil was published in the Griffith
Observer 17 years ago, but this issue is now
out of print. This article will describe the oper-
ation as it is today, as some changes have been
made in over 28 years of operation.

The name “‘Tesla coil”’ is usually applied to
all tuned transformers of this type used to pro-
duce a very high voltage. Actually the correct
name is “Oudin coil’’ when one end of the coil
is connected to the ground. A Tesla coil has
the grounded point in the middle and the spark
jumps from one end to the other. We have the
other half of the coil but did not have room
in the museum to install it. The spark is about
twice as long with the complete coil, as tested
in our shops.

The following description of the apparatus
is necessary to guide anyone wishing to build

RIS T

BEE OBSERv R

SLA coiL

a Tesla coil.
at this point

One word of caution js q
. When using a Teslq ¢

PProprigte
oil Similqr

: . if you come
with any of the wires. :

be used by You and anyone else who may b
:rgynd the equipment. Many interesting exe
ibits have been made of the Tesla coil witl;

less power in the driving transformer These
are not as dangerous.

; N contqct
xtreme caution mygst

The 120-volt current is fed to the trans-
former as shown in Fig. 1 through a line filter
which prevents any feedback of the radio fre‘.
quencies produced by the apparatus into the
electrical lines in the building. Each of the four
capacitors has 2 microfarads of capacity and
1000-volt insulation. The two coils are wound
on a form 32 inches in diameter and 12
inches long with 57 turns of No. 12 copper
wire. The transformer is a power transformer
in a case filled with oil. It is similar to the
ones you see on power poles to step the volt-
age down for your home use. This transformer
steps the voltage up and has a special type of
winding, which limits the current when the
spark gap shorts the high-voltage secondary
coil. Neon sign transformers, which are oft(.en
used for Tesla coils, also have a current-limit-

so that it is safe to short the
apparatus

and is not

ing winding,
secondary winding. This part of the
is below the floor of the museum
visible to our visitors. A

The rotary gap has two stationary ?lect:‘o £
and the wheel has 14 copper bors|l:ioc:15 ol
sulating disk which turns 1800 revs ‘:ween 8
minute. As each copper bar conjes (: e
stationary electrodes, @ spo.rk }ur\:f)he Spark is
shock excites the primary circuit. o
en tungsten disks fastened to

betwe : ‘ Tl
the copper bars. The spocm.g .IS ot: o
sixteenth of an inch, but this is no
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_~SECONDARY COIL

PRIMARY COIL

CAPACITOR 7
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LINE
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portant except that -it must be small enough
or the voltage from the power transformer to
jump.

The capacitor is made of 30 glass plates 24
inches by 30 inches by 3% of an inch thick.
The 29 copper plates between the glass are
15 inches by 14 inches by 0.02 inch thick. The
glass plates were made 3% of an inch thick
because the original capacitor had 3/16-inch
glass and it was often punctured by the volt-
age. The primary coil has 534 turns of 3/4-inch
by 3/16-inch rectangular copper bar. It ijs
necessary to make the primary circuit consist-
ing of the rotary gap, the capacitor and pri-
mary coil of heavy conductors, as many am-
peres flow in this resonant circuit and the ef-
ficiency would be decreased if the resistance

DOOO WATT
TRANSFORMER

Fig. 1. Diagram of the Tesla coil. The parts shown below the floor are not visible in the museum,

Wwas not very low. We use No. 1 wire to con-
nect these units.

The secondary form is 47 inches high and
has a bottom diameter of 36 inches and q top
diameter of 18 inches. It js wound with 400
turns of No. 14 copper wire. It is not necessary
to make q tapered coil, byt it is easier to pre-
vent corona from the top turns of the coil if
the diameter js smaller. The 12-inch ball o
top lis a hollow copper sphere. |t Prevents exrj
cessive corona from the top end of the coil
and wires. This would constitute q g
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ach side concent
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August 17, 1965

Mr. Bill Wysock
508 W. Lemon Avenue
Arcadia, California

D Dear Mr. Wysock:

We used the pancake coil because it was easy to make and
allowed the use of adjustible clips to tune the primary
circuit. Copper is a soft metal and we used the rolls
which are usually used for sheet metal. It was about
1936 when we tested the coils and my memory does not
include the exact circuit used. I would suggest if you
have uneven operation of the two coils that you try a
series hookup instead of parallel hookup as you have

We did not take any photographs of the two coils

nowe
operating.
Sincerely,

Associate Director

I.H spowW
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hugust 5, 1965

Mr. Bill Wysock
509 W. Lemon Avenue
Arcadia, California

Dear Mr. Wysock:
Dr. Cleminshaw has asked me to answer your recent letter.

We are pleased that your photographs have turned out to be satis-
factory. The books on Tesla sound interesting. We can translate
German and possibly some French but not the other languages.

The calculated capacity of the condenser is 200 micromicrofarads as
‘near as we can tell not knowing exactly the dielectric constant of
the glass. This could be measured with greater accuracy with instru-
ments we have at Griffith Observatory but this has not been done.

Tts exact value is not important to us as we vary the turns in the
primary ceil for resonance.

We had the two complete secondaries given to us without any primary
coils. We comstructed two identical primary coils for the two
secondary coils. We had them setup side by side in the basement.

We then operated them with the transformer we are now using. The
transformer has a 110 or 220 volt imput and we are now putting 120
volts across the 220 volt winding. When we tested the two coils

at the same time we put 230 volts across the 220 volt primary getting
about twice the voltage to charge the capacitors which at that time
were Leyden jars. I can assure you that this is true as I personally
setup the coils both in the basement and upstairs in the museum.

At the present time one of the secondary coil forms is in the base-
ment. After about fifteen years of operation it was necessary to
replace the secondary in use because of breakdown in the winding.
We stripped the winding but have not had time as yet to rewind it,

am enclosing a "Griffith Observer™ which describes the "Electri
%ischarge in Gases™ exhibit, I do not believe an article has bZégal
written on the Jacob's Ladder exhibit.

’FEIf we can furnish any additional information please feel free to write

‘us again .

Sincerely,

Lol Hate_
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RESULTS OF OPPERATION WITH
THE MILLION-VOLT TESLA COIL

One of the first things Greg and I discovered,
is that in order to obtain maximum therdetical output
of this coil, we must use materials of the highest
quality, the greatest seperation of the individual
components between eachother, and heavy conductors
in the reasonate circut as many ampers of radio-
frequency current flow in this eircut. With out
heavy conductors in this circut, resistance will cut
down greatly on the effiniecy of the entire apperatus.

When the forgoing has been secured and all safebty
requirements are secured, the operation of the apperatus
can be commenced, A complete description of the operation
and results of experiments carried out with this coil

follows herein, Zg;;%¢7ééj2427cxélz//
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THE E\CCTRICAL
WiZARD GF THE
MUTION PICTURES

B Back in 1934, when
sound films were still in their
infancy, Brother Kenneth
“Ken” Strickfaden, member
of Local 40, Hollywood,
Calif., was adding to"
motion pictures special |
visual cffccts that attracted
worldwide attention.
Alrcady known as the
“Electrical Wizard of the
Motion Pictures,” Ken,
through his special effects,
kept audiences sitting on the
cdge of their scats, sending
chills up their spines, with
his startling, blood-curdling
cifects in such films as
Dracula, Dracula vs Frank-
enstein, ctc. These effects—
and others—he produced
through the application of
clectricity and his knowl-
cdge of the principles of
physics. Ken also produced
cffects that gave an image
of a million volts, mectal
rings floating through air,
black light, and many
others. Having incorporated
his most startling cffects
into an intriguing lecture,
Ken was in great demand
as an entertainer and edu-
cational lecturer. His
obvious knowledge of the
subject of physics, displayed
in his cffects which scemed
to defy the law of gravity,
made him a M\llghl—:lflcl:
speaker before the Associa-
tion of Physics Teachers.
Born on May 23, 1896, Ken
was initiated into Local 40
on October 31, 1927, and
went on pension in June,
1961. And his spectacular
cffeets in the blood-thirsty
D.r:\culn films, often shown
after the spooky midnight
hour, are still sending chills
up viewers' spines.,

MAY, 1972 IBEW JOURNAL




Brother Kenneth Strickfaden's electrical

machines bringing the Frankenstein
monster to life.

In the motion picture Dracula vs.
Frankenstein, Dr. Frankenstein (J. Car-
rol Naish) and Count Dracula (Zandor
Vorkov) Prepare to revive the Franken-
stein monster with the aid of the

special effects lab Brother Strickfaden
Created.
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MELODYNE
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GRAVITY NEUTRALIZER
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MANS GREATEST DISCOVERY
WHEELS WITHIN WHEELS

OUT OF THIS WORLD
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ELECTRICAL LACE

KENSTRIC
APPLIES SCIENCE TO

TRy - WENE INTERPRETAINMENT SR THETICINORC
PHOTO CELL ORGAN

SPECIAL ELECTRICAL EFFECTS FOR MOVIES

" . A H 3 H'
KENSTRIC has provided the ‘““FIREWORKS’’ for more than 60 ““THRILLER tli'pes fl\br;\ZS:;[;h;:;l;f ?J::[-OTMAGTNE
i i THE WORLDS, : '
“IMAGINEERING” apears in such MAD LAB creations as WAR OF
SHERLOCK HOLMES, FRANKENSTEIN, FLASH GORDON, UNDERSEAS KINGDOM, INVISIBLE RAY, LOST CITY.,

BOQUETS

WILSHIRE MASONIC LODGE: *..q sp le of el ic and scientifi

display. Kenstric Science Show kept the gang awed and in stitches

for an hour."" SAN DIEGO HI-HATTERS: *..rare entertainment..inspiring music with color’’. U.S. DEPT. of INTERIOR.,' Shannano:;v;t;n:t;

*..very much worthwhile..recommend”. SANTA MARIA J.C. *’..demonstrations enthusiastically received..please return. LY"J'W o LH.S.

““..the best program we have had this year.” DOWNEY ROTARY: *..over a period of ten years, this was the most lnfer-esrlng- o

FESTIVAL: *“..one of the highlights of our program.”” UTAH CENTENNIAL: *‘..wonderful show..extensive equipment..gre A::E

pleased.” ELECTRICAL AGE EXPO. L.A. *“*splendid show..personal co-operation’ CALIF, PACIFIC EXPO. *'..Main attraction at PAL

of ELECTRICITY.., increased d 88%...don’t hesi: to use me as a reference..”” UTAH STATE AGRICULTURAL COLLEGE: :
"“..hope students everywhere might have the opportunity to enjoy your demonstrations.” ALHAMBRA H.S.: *‘..expressing our admiration for
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+had our audience in the hollow of your hand." U. of A. ARIZONA: *‘..most favorable
g and i o

FIC
twevery university community...should have opportunity to witness your exhibition."” PAN PACI

AUDITORIUM: *..one of the most unusual..we had ever seen.” L.A. EXPOSITION: *
demonstration period,”” EDISON co. *

HILLS “spellbound...real productions
expressed a wish for your return,

most unusual...outstanding impre: *...Hope to have you again...superior."” REDLANDS
“..most tolked about show of th *...amazing electrical d our i ecful

':"P'" NORWALK H.s. “w..enjoyed the program...held their attention from beginning to end...hope to have...again"' SOUTH PASADENA
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“...interesting and entertaining...a highlight of IndusfrElﬂRILY
" BEV.

“...delighted...one of the highlights of our exposition...splendid show...personal cooperation."’ B

of science.” MAY CO. L.A, *

“w.Frankly, we have never seen a more spectacular display...audience

** BOY SCOUTS “...excellent program...high calibre...educational.’ GLENDALE ACADEMY *‘..one of the
ssion...looking forward to return visit,” TUSTIN H.5, *
e year." HOLLYWOOD U.5.0. *

2 Sppreciated wit and humor.” ARLINGTON *“...how thoroughly we enjoyed your program.'® DEMOREST
nthusiostic...demonstrations are fitting for any school o church program.” VAN NUYS *. ability to adapt your program...different age
levels, 1B Ey. s el

this
! T Ay electricity..."” ORANGE H.S. ‘*...extremely well received...recommending
Progrem...unusual and Spectaculor.’ TULARE *,

concerning your demons: ’
WASCO *...most Ins

VISALIA H.s, “..recel

: ts
«well received by all ages. We were well pleased." INSTITUTE *'...finest of commen
tration and lecture,..glad

g and |,

"
te recommend you,' RIVERSIDE *'...very much worthwhile and gladly recommend progrom:
Ve...entirely different..."" SANTA MARIA ", .most hwhile...
fu.el...,,,,,__.,,,,. ved most mlhulhlﬂcﬁlly...:ommmd ¥ou upon your ability to hold the i

Was one of the finest we have ever had," TUR
of the most interesting and instructional.,,

d to any school...”

;
...clever pe lity...real - |

LOCK H.S. *... 3 inion of students, faculty and adults...program on¢
" DOWNEY ROTARY *,

" 7
% sting !
“vsthoroughly appreciated by all...of ten years, this was the most intere
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Richard Gibson (Dick) Aurandt, Kenneth Strickfaden, and Bill Wysock.
Dick Aurandt was Ken's assistant, and built the impressive Tesla Coil on the previous page in 1939 with the
terminal inspired by Earle Ovington.



Dick Aurandt, charged with high voltage on top of a Tesla Coil. Sewing thimbles were placed on his fingertips to
prevent RF burns.



James (Jim) Hardesty (27 October 1945 — 09 June 2021) and Bill Wysock (18 June 1949 — 19 July 2013) in Jim’s
Lab. Jim was a historian, artist, philosopher, master craftsman, and one of the best public speakers | have ever
encountered. | am fortunate to have considered both men my mentors. | wrote to them both as a teenager,
and their responses were always nothing short of positive and full of encouragement.
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n, and Bill Wyso

Jim Hardesty, Leland | Anderso
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Harry Goldman, Founder of Tesla Coil Builders Association News. An incredible friend and Tesla historian.
He wrote the biography on Kenneth Strickfaden.
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Dave Archer (15 January 1941 — 15 August 2023) was an extraordinary artist who developed a technique of
reverse glass painting that used large Tesla Coils (designed by Bill Wysock) to mix the paints, creating electric
space art. The paintings are most famously part of th Star Trek TV series, and are highly sought after by art
collectors. Dave’s son Forrester is now continuing the unique painting method in the tradition of his father.










Electro-Radiation Company “Ajax Coil” found by Linda and documented by Bill & Francis Wysock.



Top: Author with the Kinraide family and restored Kinraide Coil (top).
Thomas Kinraide, Rebecca Kinraide, John Grzywacz, Author, and Don Harris.
Below: Jeff Parisse of kVA Effects, Author, Carmen Miller, and John Jenkins of Spark Museum



Author with replica Kenneth Strickfaden Lightning Screen and Strong-Ovington Tesla Coil







Replica Strickfaden devices built by the author. “Digital Disputer”, “Cosmic Ray Diffuser”, “Nebularium”.
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treasures of a lifetime | found below...
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Thomas Burton Kinraide’s Winter home Ravenscroft — Discovered by the author

Steve W







Hidden rooms containing the laboratories of Thomas Burton Kinraide as witnessed by
Dr. Frederick Finch Strong in 1896 and written about in his book High Frequency Currents.
The author found Kinraide’s original apparatus in these 4 rooms along with hundreds of glass plate negatives of
electrical discharges such as those in the Century Magazine “Curious Electrical Forms” article by Anabel Parker.



“Kathy Loves Physics”, Author, Jeff Parisse visiting the Spark Museum in Bellingham, WA



On 05 September 2023 the author was granted a patent that includes replicating upper atmospheric lightning.
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Behary
BROAD SPECTRUM ULTRAVIOLET
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Applicant: RGE ENVIRONMENTAL GROUP,
INC., Riviera Beach, FL {US)
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Ashok Patel
ROTHWELL, FIG,

Frimary FKyaminer
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{57) ABSTHRACT

In coe embodiment, o device for generating broad spectnum
ultraviolel rdistion s provided. The device mcludes an
adjustable spark gap of metallic selids, the spark gap inchod-
ing: o first electrode coupled oo first heasink, and o secomd
electrode coupled 1o a second heatsink, e second electrade
sprced apart and opposite from the first electrode. The
device includes a variahle capacitor configured to discharge
a valiage through the spark gap o generate broad spectnim
ultraviolel rsdiation, The device includes a vollage source,
The device includes a contraller configured w contral the
variable capacitor, The first electirode is formed from a first
metallic solid and the second electrode is formed from a
second metallic solid, and the ulirviolet radiation generated
is in the 140 nm to 400 nm range.

15 Claims, 163 Drawing Sheets
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The 172-page patent is an extension of the work of Tesla, Kinraide, Strong, and Ovington,
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FRANK HOWARD SWETT
1868—1929

RANK SWETT was well-known to the early radiolo.

gists of New England. A merchant of the commoditieg

and apparatus of the radiological laboratory, his was 5
familiar figure often seen here and there in the x-ray depart.
ments of the hospitals or in private offices. A genial and
cheerful soul, his arrival with supplies was often most wel-
come at the scene of one of the little accidents or emergencies
so well remembered by the pioneer.

Swett was of old Yankee stock. Born in Amesbury, Massa-
chusetts in 1868, he was a son of John Howard and Annie
(Williams) Swett. He was educated in the local graded
schools and finally at Phillips Exeter Academy. His early
life was largely devoted to various mercantile pursuits. Be-
fore the year of Rontgen’s discovery he was engaged in the
distribution of electric motors as agent of the General Elec-
tric Company, but sharing the general initial interest in that
event and visualizing the possibilities in its medical develop-
ment, in the spring of 1897 he formed an association with
his brother-in-law, Mr. Clarence H. Lewis, for the distribu-
tion of x-ray apparatus to hospitals and to physicians. Their
establishment in Boston constituted one of the first American
ventures for this purpose. As a distributor of Crookes tubes
and fluorescent screens especially, it became Mr. Swett’s
duty to demonstrate and test this apparatus for the in-
formation of prospective purchasers, and at first much of
this work was done by means of a small influence-(static-)
machine.

Swett’s first dermatitis appeared on the back of the left
hand. This slowly healed with the deposit of pigmentation,

216




FRANK HOWARD SWETT 217

to be followed, for some years subsequent to 1897, by similar
attacks which in turn subsided, but later leaving keratosis-
formation. It was not until the year 1905 that an ulcerative ‘.
process formed on the back of the left hand, which failed }
completely to heal although showing a tendency to do so. ‘i

F1c. 499—Frank H. Swett

Many keratoses formed also on the left hand and the front

of the chest, as well as a small persistent wart on the tip of

the nose. These lesions were all successfully removed and |

wherever necessary were as successfully skin-grafted. w
With this excellent reparative result Mr. Swett returned ‘

to the activity of his mercantile life. Being a merchant well-
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liked and highly respected, his field of usefulness wideneq
and he was the means of supplying much of the earliest X-ray
apparatus to hospitals, physical laboratories and practi
tioners in urban New England. When his association with
his brother-in-law was terminated, he joined forces with g
group of Boston tube-makers and all were later combined g5
a branch of a large mercantile corporation engaged in the
production of all forms of roentgen apparatus.

Swett’s affability of manner and his generosity of his time
and energies militated seriously against his physical well-
being. During the six or seven years following 1908 he con-
tinued to work diligently, demonstrating—although now not
so frequently by fluoroscope—and exhibiting apparatus that
was rapidly developing in practicality and efficiency. A nat-
ural enthusiast, he gave little thought to his own condition,
which seems not to have manifested itself acutely again
until 1913, when a process of ulceration appeared on a
thickened area of keratosis on the left forefinger. This was
removed surgically and closed with a skin-graft.

In the early summer of that year by an unfortunate ac-
cident—the scratch of a cat, apparently trivial at the mo-
ment—the edge of this graft was wounded and an ulceration
promptly appeared. This was removed and found by micro-
scopical examination to be carcinomatous. Although the
finger was immediately amputated, with healing in two
weeks, it did not forestall the upward extension of the dis-
ease by metastasis. Toward the end of the year of 1914 the
glands in the axilla and in the anterior wall of the chest
were found to be involved. As soon as possible these glands
were removed, as well as suspicious areas involving other
fingers of the left hand.

In common with all who were engaged in the production
and demonstration of Crookes tubes—uide histories of Henry
Green, Rome Wagner, Burton Baker and others—Frank
Swett sustained much x-ray damage to the tissues of the face,
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Jips and chest. Such lesions were the results of mechanical
necessity, furthered by enthusiasm in the work and its
future and glorified by a spirit of complete forgetfulness of
self. From the year 1915 up to the moment of his death, al-
most, he submitted with the utmost cheerfulness to the un-
remitting efforts of his surgeons to stay the course of the dis-
ease in these regions. The length of time his life was con-
served speaks strongly for their loyal persistence and his
own never failing fortitude. More radium was used in his
case than in any other of chronic radiation dermatitis re-
corded among the pioneers similarly affected, partly perhaps
by reason of his own predilection for this form of treatment
rather than orthodox surgery, but as time elapsed it seemed
impossible to thwart the tendency to metastatic extension.
In spite of radical surgical procedures to this end, Frank
Swett died, a paragon of cheerful courage and stoical forti-
tude, his self-sacrifice crowning a life of continued usefulness.

“A quiet and unassuming man, who bore his burdens and
did his work faithfully, effectively, patiently and without
complaint. . . . He suffered that the realm of knowledge
might be widened and humanity blessed with a new agency
with which to combat disease.”




SANDWICH INDEPENDENT
January 11, 1928
SANDWICH ~ Leaves three tubes of Radium

In the estate of the late Thomas B. Kinraide of this town, who died
recently in California, an unusual and interesting discovery was made

The San Francisco Chronicle furnishes the following information:
Three tubes found among the effects of the late Thomas B. Kinraide were
labeled as containing altogether 1550 milligrams of radium.

The public administrator, Amos O. Williams, sent the tubes to the
United States Bureay of Standards at Washington for analysis.

The tubes are supposed to contain $80,000 worth of radium.

Several from  Sandwich attended
the funeral services for Thomas Bur-
ten | Kinraide, which were held from
his late home in Jamaica Plain.  Mr.
Kinraide’s death came as a great
shack to his host of friends in Sai‘x(_l-
wich. When he resided here, his
many acts of kindness and his gener-
osity to those in trouble and sickness
will long be remembered. He loved
the old town and its peoplel

Hello Jeff,

I've checked the Newton Directories. He lived at 61 Waban Park in Newton. Howard Jackson died Oct. 16, 1929
in Andover, MA and was buried at Harmony Grove Cemetery in Salem, MA, his birthplace. In the city records
Mr. Jackson was 62 years 7 months and 11 days old at the time of his death. Up until 1911, he is listed as an
electrician. From the 1913 City Directory until his death, he was in the insurance business. (The notation in the
city records says retired at the time of his death). He was the son of William H and Eliza H (Holman). Causes of
death in the city records were chronic myocarditis, auricular fibrillation, arterio sclerosis with hypertension, and
acute pulmonary edema. Here is the address for Harmony Grove Cemetery. Thanks for using our e-mail
reference.

Alan

Reference Department Staff

Newton Free Library

330 Homer Street

Newton, MA 02464

Dedicated to the inventors and individuals mentioned in this book, and the pioneers of high frequency
currents and early X-Ray apparatus.

While we don’t know why Thomas Burton Kinraide (July 1, 1864 - June 29, 1927) had $80,000 worth of radium in
his coat pocket when he died in San Jose California, one can only speculate it was try and save his friend’s life.
(Frank Howard Swett of the Swett & Lewis Company). All of the men mentioned in this book suffered negatively
in some way from their casual exposure to X-Rays while trying to promote the field in pure fascination of the new
discovery. $80,000 in 1927 was the equivalent of $1.4M today (23 September 2023). Kinraide did not need the
money, he was quite wealthy from his inventions and highly eccentric and successful life.
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